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|M.A.; ‘The Problem of Ether Drift,’ by Dr. 


’ 
THE re — S |C. V. Drysdale, C.B., O.B.E., M.LE.E.; and 
EXHIBITION. | ‘Giant Telescopes,” by Dr. H. Spencer Jones, 
Tue 25th annual exhibition of scientific instru- | M.A., F.R.A.S., F.R.S. The Research and Experi- 
ments and apparatus organised by the Physical | mental Section included exhibits by the Admiralty 
Society was held at the Imperial College of Science | Research Laboratory, the National Physical Labora- 
and Technology, South Kensington, on the Ist,| tory, the Royal Naval College, and many industrial 














Fies. 1 tro 3. Epi-Microscopge ror INCIDENT 
Lieut; Messrs. Cart Zetss (LonpoN), LIMITED. 


research organisations, manufacturers, and indivi- 

duals. Some of the exhibits in this section took 

| the form of lecture and instructional experiments 
2nd and 3rd instant, the exhibits, both numerically | in physics. 
and from the point of view of general interest, being} In the Trade Section, to which we must confine 
quite up to the high standard attained in previous | our attention, 79 firms exhibited. As would be 
exhibitions. As usual, the exhibits were divided | expected, the exhibits were largely electrical, but 
into trade, and research and experimental sections, |a number of interesting optical instruments were 
while a third section, including examples of crafts-| shown, and we propose to commence our account 
manship and draughtsmanship by apprentices} of the exhibits with a reference to two of these, 
and learners for competition, attracted a number | which were exhibited by Messrs. Carl Zeiss (London), 
of exhibits. Discourses, delivered each day in| Limited Mortimer House, 37-41, Mortimer-street, 
the Physics lecture theatre of the College, were| London, W.1. Fig. 1, on this page, is a general view 
another attractive feature of the exhibition. The | of a large microscope and camera for metallurgical 
subjects and lecturers this year were ‘‘ The Architec- | and other work with incident light, known as the 
ture of Molecules,’ by Dr. B. Wheeler Robinson,| Neophot. It, is equipped for microscopic observa- 





tion and photographic work at magnifications 
ranging from 50 diameters to 2,000 diameters, 
using an ordinary bright field with normal or 
oblique illumination, a dark field, or polarised 
light. It can also be used for low-power survey 
photography at magnifications ranging from 4 
diameters to 26 diameters with normal or oblique 
illumination, as well as for the ordinary photography 
of comparatively large objects, either full size or 
at a small enlargement or reduction. The micro- 
scope stand is of exceptional strength and rigidity, 
to permit the investigation of heavy specimens, 
and special attention has been given in the design 
to provide a convenient arrangement of the controls. 
Two different stages can be supplied, both of which 
can be rotated and centred, while each is provided 
with a divided circle. One of these is a mechanical 
stage of the standard type, and the other a sliding 
stage of anew design. The latter has the advantage 
that the specimen can be moved as quickly as 
desired at low magnifications, or slowly at high 
magnifications. Both coarse and slow-motion heads 
are located on the right, near the bottom of the 
stand, and are therefore in a convenient position 
for operation. The observation tube, it will be 
noted, is in front of the stand, and the change over 
from visual observation to projection on to the 
ground-glass screen is effected by pulling forward 
a pin located close to the tube. 

Fig. 2 shows the combined illuminator for dark 
field and polarised-light work. The design of this 
component is such that the change from one form 
of illumination to another can be effected without 
disturbing the adjustment of the object or the 
focus. The objectives, it may be mentioned, are 
not screwed into position, but are mounted on an 
adapting ring in the aperture of the vertical 
illuminator, so that they are readily interchangeable. 
It will be seen from Fig. 1 that the stand, camera 
and illuminating apparatus rest on an optical. 
bench, which is supported on shock absorbers. 
The camera takes plates measuring 18 cm. by 
13 cm. A tilting mirror is provided at the back 
of the camera, so that the focussing screen can 
be seen from the observer's position at the stand. 
Remote coarse and fine focussing adjustment is 
provided. The illuminating apparatus recommended 
is an arc lamp with clockwork feed, but for visual 
observation, a lamp housing for a standard 40-watt 
lamp is provided, but only the former isshown in 
position in Fig. 1. The saddle stand shown in front 
of the arc lamp in Fig. 1 contains a condenser and a 
porcelain cell for the absorption of heat radiation. 
For the general-survey photography above men- 
tioned, an accessory has been provided which is 
interchangeable with the combined illuminator 
shown in Fig. 2. This accessory does not permit 
visual examination, but the image can be projected 
on to the ground-glass screen or photographed. 
The equipment for ordinary photography is illus- 
trated in Fig. 3, and is practically self explanatory. 
The camera tube and combined illuminator are 
removed from the stand to allow the light to pass 
on to the illuminating mirror located between the 





camera and the stand, as shown in Fig. 3. The 
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Messrs. Exttiotr Brorners (Lonpon), Limirep 
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Distant TRANSMISSION System; Messrs. ELLiott Brotruers (LonpoN), 


LIMITED. 


objective used is a Tessar lens of 15-cm. focal 
length. Some excellent examples of the work of 
which this instrument is capable formed part of 
the exhibit. 

Another interesting instrument this 
firm was the measuring microscope, of which a 
photograph is reproduced in Fig. 4. This instrn- 
ment can be used for measuring plates, films and 
transparent papers with dimensions up to 140 mm. 
by 300 mm. A thick glass plate resting on nine 
ball bearings serves as the measuring stage. 
movement of this stage, from right to left, is effected 
by means of a guide rod, after slackening a brake, 
and with the aid of a magnifier the position of the 
stage can be read by a vernier and scale to within 
0-1 mm. Fine adjustment of the measuring stage 
is made by means of a micrometer screw, shown 
on the right in Fig. 4, which enables displacements 
up to 50 mm. to be read to within 0-01 mm. A 
spring lever presses the stage continuously and 
uniformly against the measuring spindle, and thus 
backlash. The microscope is moved 
vertical direction by means of rack and 
pinion gear, and its position can also be deter- 
mined by a scale, vernier, and magnifier to within 
0:1 mm. The plate being measured is illuminated 
by an adjustable mirror located below the glass 
stage. 

Among 
exhibited 


shown by 


Coarse 


eliminates 


in the 


the 
by 


new instruments and 


Messrs. Elliott 


apparatus 


Brothers (London), 


Limited, Century Works, Lewisham, London, 8.E.13, 
was one of Brewerton’s patent wind speed and 
direction indicators, which we illustrate in Fig. 5, 
on this page. This instrument has been developed 
for the purpose of indicating or recording in any 
desired situation, or in any number of situations 
up to 10, the velocity of the wind in feet per second 
and its direction in degrees. 
the advantage that the anemometer and wind vane 
are combined in one unit, thus economising space 
and reducing weight. The principal improvement, 
in comparison with earlier models, lies in the steadi- 
ness with which the mean direction of the wind is 
indicated, the design being such that the instrument 
is not affected by cross eddies and gusts of short 
duration. The anemometer will operate at a 
minimum wind speed of 5 ft. per second, and at 
this speed the direction indication is accurate to 
within 5 deg.; at higher speeds the direction indi- 
cation is accurate to within 2 deg. In order to 
reduce the wear on the anemometer and transmitter, 
an electrically-operated brake is fitted, and this 


is onlv released when readings are actually required. | 


Fig. 5 shows the general appearance of the anemo- 
|meter and wind vane, together with the velocity 
and direction transmitters. The electrical compo- 
nents constituting the receiving units are the same 
as have been used for previous models and call for 
no special comment. 
ithat recorders can be used with these instruments 





The instrument has | 


It may be noted, however, | transmitter is 2 
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les give an accurate and permanent record of the 
| variations in wind velocity and direction over a 
| given period. 

| Messrs. Elliott also included 


Brothers’ exhibit 


electrical measuring instruments or mechanically 
operated mechanisms to a distance. Either an 
indicator or recorder can be employed at the receiving 
end. The principle of the apparatus is illustrated 
by the diagram, Fig. 6, from which it will be seen 
that the movement to be transmitted alters the 
position of a coupling loop which embraces the 
core of one electromagnet and passes into or out 
of the air gap of another. The loop is designed 
so that the current induced in the second electro- 
magnet is proportional to the amount of the loop 
in its air gap and this current passes into the line 
through a rectifier and operates the indicator or 








recorder at the distant end. The transmitter 
is made in two sizes, of which the smaller 
can be used in connection with a moving-coil 
|indicator or a recorder of the chopper-bar 
|type. The torque required to operate this 

gm.-em. The larger trans- 


mitter can be used for operating a direct-writing 


Wrnp SPEED anp Drrection INDICATOR; 


demonstrations of the Shotter patent system of 
transmitting liquid levels or the movements of 
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if the speed becomes too low, according to require- 
ments. When used with a direct-current variable- 
speed motor, the switch can be arranged to give 
automatic speed regulation, to within about 10 per 
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cent., by short circuiting resistances in the shunt 
field circuit. The standard switch has two calibra- 
tion ranges, viz., 200 to 1,000 r.p.m. and 500 to 
2,500 r.p.m., and although preferably driven by 
direct coupling, it may be suitably geared for opera- 
tion from shafts running at speeds outside these 
limits. 

Another item of interest shown by this firm was 
a chain-operated circuit breaker, a photograph of 
|which is reproduced in Fig. 9, annexed. In this 
| circuit breaker a few links of a standard roller chain 
|are used as the mechanical connection between 
the operating handle and the contact lever; part 
of this chain can be seen in Fig. 9. The design has 
the obvious advantage of simplicity in comparison 
with the usual toggle linkage, and another advant- 
age claimed for it is that the wear of the moving 
parts and the need for adjustment of the toggle 
mechanism are avoided. 
| The only other exhibit of this firm which we can 
|mention was their Lo-Vo-Lite units, which have 
|been specially designed for localised lighting on 
| machine tools, but have many other possible applica- 
|tions. With these units a lamp mounted on a 
| flexible or jointed arm, is supplied with current at 
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Pocket “ Tona-TEst ” 
Messrs. Crompton PAarKINsoN, LIMITED. 


Fie. 10. 


recorder, and requires a torque of 50 gm.-cm. 
to operate it. The makers claim that the accuracy 
of transmission with an indicating receiver is 
within the same limits as those specified for a 
wattmeter of standard first-grade accuracy over 
a voltage range of + 10 per cent. and a frequency 
range of the same amount; thus, readings at the 
transmitting and receiving ends will not differ 
by more than 24 per cent. In the demonstration 
of the remote indication of electrical measurements, 
a wattmeter transmitter was operating a large 
sector-type switchboard instrument with a 17-in. 
scale. For the transmission of liquid levels to a 
distance the depth transmitter may be operated 
by the pressure on a metal diaphragm or by means 
of a float, one of the latter type being illustrated 
in Fig. 7. This, it will be noted, is provided with 
a seale in feet to enable the instrument to be set 
accurately during installation, or subsequently. 

Of the many other exhibits of Messrs. Elliott 
Brothers we can only mention their indicating and 
recording ring-balance meters for draught, pressure, 
and flow. These instruments are designed for 
measuring low fluid pressures or, in conjunction 
with orifice plates, the rate of flow of gases and 
liquids. The ring balance consists of a drum 
pivoted on knife-edges, half-filled with liquid and 
provided with a counterbalance weight. The space 
above the surface of the liquid is divided into two 


OVERSPEED AND UNDERSPEED SWITCH; 
Messrs. Ieranic Evectric Company, LIMITED. 


| 12 volts or 25 volts, so that the risk of danger from 
| Shock is avoided. The transformer from which the 
| low-voltage current is supplied is combined in one 
|case with a double-pole push-button type switch 
jand two fuses. The standard transformers are 
| rated for a maximum lamp load of 48 watts, so that 
mye | four 12-watt lamps can be supplied from the same 
by means of a partition, and the pressures to be | transformer, and the primaries may be wound for 
measured are conveyed to the two spaces by flexible- leas of the oom supply voltages up to 440. 
tube connections. The drum is thus, in effect, a} The exhibits of Messrs. Crompton Parkinson, 
U-tube balanced on knife-edges. When the two Limited, Guiseley, near Leeds, included a wide 
pressures differ, due to an alteration in draught or range of electrical measuring instruments, one of 
rate of flow, the liquid in the drum is displaced, but | which is illustrated in Fig. 10 on this page. This 
the drum rotates until the counterbalance balances | js 4 smaller model of the firm’s well-known “ Tong- 
the weight of the displaced liquid. The angle | Test” ammeters, and, like the larger models, is of 
through which the drum rotates in order to effect | the split-electromagnet type, enabling current 
the balance is thus a measure of the pressure | readings to be made by merely passing the iron 
| difference, and it should be noted that the accuracy |jaws of the “ tongs ” round the conductor. When 
| is not affected by the quantity or specific gravity |the trigger shown in the illustration is pressed, 
|of the liquid used. The range of the instrument | the jaws open, so that they can be slipped round 
can, however, be altered by changing the counter- | the conductor, the trigger then being released to 
balance weight. Ring-balance meters give accurate | ologe the jaws when the reading can be taken. The 
results for low-pressure measurements, and when principles of the instrument have been explained 
used as flow meters have the advantage that very | in our columns on previous occasions, but we may 
little loss of head is occasioned. |mention that, in the instrument illustrated, which 
Among the recently-developed apparatus shown |is known as the Pocket “‘ Tong-Test,” the electro- 
by Messrs. Igranic Electric Company, Limited, | magnet and moving element are of mumetal. It is 
| Bedford, we may mention an electronic timing | made with three standard ranges from 0 to 20 
device, designed for the automatic control of electric | amperes, 0 to 30 amperes, and 0 to 40 amperes, 
welding and similar processes where consistent and | respectively, the first clear reading being one-fifth 
accurate timing of a repeated cycle of operations | of the maximum in each case. First-grade accuracy 
is desired. The timing is controlled by a triode | is obtained with this instrument which is sufficiently 
valve and, in the case of the apparatus exhibited, | small and light to be carried in the pocket. When 
can be varied from 0-1 to 16 sec. by the manipula-|the detachable handle is in position the overall 
tion of a small dial. When the machine with which | dimensions are 8 in. by 4 in. by 2 in., and the 
the apparatus is used has been arranged to suit | weight is less than 1} 1b. The size of the “ tongs ” 
the work, all subsequent operations will be auto- | is sufficient to enable them to encircle conductors 
matically timed in accordance with the adjustment | up to } in. in diameter. 
| of the electronic timer. Of the other instruments exhibited by this firm 
For the operation of machines, the speed of which | we may mention that improvements made in the 
is required not to fall below or to exceed certain | standard range of moving-iron portable and switch- 


Fie. 9. CHarn-OpEeRaTED CIRCUIT 
BREAKER; Messrs. IaraNnic ELEc- 
TRIC CoMPANY, LIMITED. 














limits, Messrs. Igranic Electric Company, Limited, 
have designed the eddy-current actuated over-speed 
and under-speed switch, illustrated in Fig. 8, on 
this page. This device is intended to act as a pilot 
control switch in conjunction with a magnetically- 
operated contactor or self-acting starter, and is 
provided with snap-action switches which are 
operated when the speed rises above or falls below 


|the pre-set limits. The method of operating them 


will be understood on reference to Fig. 9. The 
dise shown is mechanically coupled to the shaft 
of the machine or motor and the permanent magnet 
system, which remains stationary over the normal 
speed range, is dragged round or allowed to fall 
back if the speed exceeds or falls below the limits. 
The switch can be arranged to stop the driving 








motor or apply a brake in the case of excessive 
| speed or to operate a magnetic clutch to throw off 
' part or all of the load, or to start up a second motor, 








board instruments have enabled them to be criti- 
cally damped without any sacrifice of clearance 
| between the moving parts. In the case of the 
|4 in. and 5 in. instruments the time occupied by 
the pointer in coming to rest is 0-75 sec., while 
| the corresponding figures for the 8 in. instruments is 
|1} sec. Another new instrument shown by 
| Messrs. Crompton Parkinson was a combined twin- 
| movement ammeter and voltmeter with a kilowatt 
iscale. The instrument comprises two moving-coil 
movements mounted in a specially-shaped case, 
and so arranged that the point of intersection of 
the two pointers at any pressure and current 
reading of the voltmeter and ammeter scales is a 
direct indication of the output in kilowatts. This 
instrument is specially suitable for use as the main 
output indicator for the generator of a Diesel-electric 
propulsion unit. 

That the already wide field of applications of the 
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Westinghouse copper-oxide rectifier, or metal| during drilling, as the depth of wells increases. 


rectifier, as it is now usually called, is still being |The importance of tool-joint and drill-pipe design | 
Thirteen authorities deal with | 


extended was shown by the exhibit of Messrs. The | was also indicated. 
Westinghouse Brake and Saxby Signal Company,|the problems of production, considering almost 
Limited, 82, York-road, King’s Cross, N.1, who | every phase of raising oil, while in the next section 
manufacture rectifiers of this type. Their current | the contributions are concerned with transport and 
range extends from the rectification of the minute | storage. Here pipe-lines and their capacities, the 
radio-frequency currents in wireless receivers to | methods of pipe manufacture, the design of joints, 
that required for large-scale electro-plating pro- pickling and the protection of pipes by coatings, 
cesses, while their voltage range extends to the | evaporation losses in storage, corrosion problems, 
provision of the high-tension current used for dust} and the design and construction of various forms 
precipitation, de-tarring of gas, &c., and for supply- | of tanks, all find a place and are adequately treated. 
ing wireless transmitters, the X-ray equipment! The second volume, dealing with refining and 
employed for deep therapy, &c. Within these | chemical and testing work, affords equal evidence 
ranges their applications are innumerable, including | of the desire to pool experiences. Sectionalising is 
the operation of automatic telephones, the supply of | again resorted to, the first section dealing with the 
cinematograph arcs, as well as the more obvious | refining of cracked gasoline, and the use of inhibitors 
one of battery charging from alternating-current | to prevent the formation of gum. The knock rating 
supplies. They are also employed in many elec- | of motor and aeroplane fuels, and the suitability 
trical measuring instruments enabling instruments | of the lighter products of the oilfields for high- 
of the moving-coil type to be used for such purposes | speed internal combustion engines form the topic of 
as the measurement of the power output of audio- | many contributions. Then follow groups of papers 
frequency amplifiers. Examples of many instru- | dealing with hydrogenation, extraction processes 
ments incorporating Westinghouse rectifiers were | and lubricating oils, viscosity and its expression, 
exhibited by different manufacturers. On the} bituminous materials and emulsions. The final 
stand of the Westinghouse Company demonstrations | technical sections cover illuminating oils, alternative 
were given of a rectifier set providing a nearly | fuels, including the products of low-temperature 
constant direct-current voltage over a wide range | carbonisation, power alcohol, compressed town gas, 
of loads, of a rectifier set designed for laboratory 
work in technical colleges, and of a pair of output 


fuels, and petroleum as a chemical raw material. 


meters, one measuring the peak output and the| Even then the contents of this encyclopedic work | 


other the mean output of a wireless receiver, while | are not exhausted, for there are sections dealing 
in the Research Section of the Exhibition a| with the measurement of oil in bulk, nomenclature 
50-kV rectifier was shown operating a high-voltage | from its legal aspect, and international co-operation 
cathode-ray oscillograph and other apparatus. The | in standardisation. With such a work as this, it is 
remainder of the firm’s exhibit consisted of samples | difficult in a general and comparatively short review 
of high-tension and low-tension units, rectifiers for | to bring out all its features in due proportion. It 
wireless receivers, known as Westectors, photo-| must suffice to state that these volumes provide 
electric cells, battery-charging equipment, &c.,|/an epitome of existing knowledge on petroleum 
while examples of the component parts of all types | technology, which will make them of value to the 
of Westinghouse rectifiers and photographs of | worker in any of its many phases. The work of 
high-voltage and heavy-current rectifiers for indus- | the editors deserves the highest praise. 

trial purposes were also shown. 


(To be continued.) Die Wechselfestigkeit metallischer 
techn. W. HEROLD. Vienna : 


[Price 24 marks.] 


Werkstoffe. By Dr. 
Julius Springer. 








LITERATURE. 


~~ similar light machines and construction has directed 
World Petroleum Congress, London 1933 | very close attention not only to the production of 
Edited by Dr. A. E. Dunstan and Goro® SELL. | special alloys of great strength, but also to the 
London Institution of Petroleum Technologists “yr es . 
[Price Vol. L., Geological and Production Sections, | Study of the properties of all structural materials. 
il. 158, Od. net. Vol. IL, Refining, Chemical and Test-| The broad distinctions of dead and live loads and 
ing Sections, 21, 5s. Od. net.) the use of factors of safety based on the ultimate 
Tue World Petroleum Congress, held in London in | tensile strength no longer suffice. Parts are stressed 


July, 1933, provided an opportunity quite unique | to the utmost possible in order to reduce weight ; 


Proceedings 


for the interchange of knowledge and experience | consequently very thorough knowledge is required | 


between the authorities of the industry throughout | of all the factors which have a bearing on the 
the world. The records of the proceedings, covering | permissible stress. The author, who is in charge 
no less than 244 papers written by specialists, and | of the research laboratory of the Austrian Auto- 
dealing with almost every phase of petroleum | mobile Company, formerly Austro-Fiat, has rendered 
technology, must be regarded as an exceptional | a useful service in writing a book in which he dis- 
contribution to knowledge, and should find a place | cusses the behaviour of materials under alternating 
in the libraries of all institutions in any way associ- | stress, giving and reviewing the published work of 
himself and others. 

The work of Wohler and Bauschinger naturally 


ated with geological enterprise or industrial activity. 
The papers have been incorporated in the volumes 


in associated groups, each provided with a summarised | forms the starting point, but the greatest progress | 
The author | 


general survey. In the first classification the | has been made during the last decade. 
subjects come within the scope of the geological | discusses the methods of testing, including the use 
significance of the regional distribution of oilfields.| of short-time fatigue tests, the relation of the 
The discussions on particular regions throughout | fatigue limits to the other properties of the material, 
the world served the useful purpose of epitomising | and the inter-relation of the fatigue limits obtained 


present opinion, on the main geological influences | by different methods of applying the stress, such as | 


governing the distribution of the oilfields. The | alternating bending or repeated blows. 
manner in which geophysical methods of prospecting | surface condition and of notches is dealt with at 
have at last established themselves as convenient! length, while there is 
tools for the geologist was shown by another group | and the effect of high temperatures on the fatigue 
of papers. Aeroplane reconnaissance and photo- | limit. 
graphy has made possible the rapid survey of|iron, useful tables are given of the fatigue limits 
territories little known or difficult of access, and|of alloys of aluminium and of copper. A short 
the papers on the technique of this modern develop- | chapter deals with the fatigue strength of welds, 
ment will be found to be most interesting. Field | riveted joints, spiral and flat springs, screws, crank- 
surveying and the problems associated with it are | shafts and ropes, and another with the measurement 
also covered. of stress in machine parts. The practical applica- 

After the consideration of geological matters, the | tion of the values obtained for fatigue limits is all 
next step in the oil world is that of drilling. The | too briefly discussed in eight pages, but the author 
papers on pressure drilling show that it appears | rightly points out that it is no longer possible 
to be now accepted generally that the combined|to make rules or recommendations of general 
use of much weight and pressure will become | applicability. In the present stage of technical 
necessary for the control of formation pressures | development, in which the use of this information 


producer gas and methane, the stability of oil-coal | 


THE great development in the use of aircraft and | 


The effect of | 
a short section on creep | 


While the book treats mainly of alloys of | 


ry z 
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|is only commencing and wide experience is lacking, 
its employment involves careful consideration in 
each case. There is a comprehensive bibliography. 


The Principles of Heating and Ventilation. By H. M. 
Vernon, M.A., M.D. London: Edward Arnold and 
Company. [Price l4s. net.) 

Ventilation. By E. L. Josretr. London: 
Arnold and Company. [Price 16s. net.] 

Most engineers concerned with heating and ventila- 

tion will agree with the author of the first of these 

books, that current textbooks “are apt to treat in 
very cursory fashion the theories on which the 
subject is based.” Therein rests his justification, 


Edward 


heating and ventilation. The volume is largely a 
collection of matter sifted from innumerable and 
scattered reports of investigations conducted on these 
problems. As the author has been responsible for 
many of these himself, he is particularly well 
qualified to write a book on the subject. 

The first six chapters of Dr. Vernon’s work deal 
with heating, considering first the conditions con- 
trolling heat loss from the human body; then the 
heat loss from buildings ; and finally the various 
methods employed for heating buildings. The 
chapter on heat loss deals in considerable detail 
with the Katathermometer, the Eupatheoscope and 
the Globe thermometer, and their uses in deter- 
mining the cooling power of air and heat losses. The 
heat loss from buildings is treated in the conven- 
| tional manner, and data are given on the various 
factors influencing heat transmission, such as wind, 
the materials of walls and roofs, infiltration and solar 
radiation. Heating by means of the various types 
of open fires (coal, coke, gas, and electric) receives 
consideration. Other chapters are devoted to hot 
water and steam radiators, low temperature radiant 
| heating and low temperature heating by electricity. 
Included in this last is the subject of thermal 
storage. 

The remainder of the work is devoted to ventila- 
| tion, the treatment commencing with “ the necessity 
for ventilation,” a section in which the chemical 
changes in air are dealt with. This is followed by 
| a discussion of micro-organisms and dust in vitiated 
air, the effect of air movement on heat production 
and the moisture given off by the human body. 
| Application of the principles is considered from the 

point of view of natural and mechanical ventilation, 
the control of humidity and the special ventilation 
| requirements of industry. 

| Some of the matter is fully dealt with in standard 
| textbooks and other, as mentioned above, in various 
| published papers, but the book is a very useful 
| addition to the literature on the subjects. It will 
be found of interest and value by heating and 
ventilating engineers and students in search of 
knowledge of the principles on which their subject 
lis based, as well as by the architects, factory 
inspectors and others mentioned by the author in 
the preface. 

Different from the above in that it treats of 
| ventilation only and that mainly from the practical 
side, is the second book, Ventilation, by E. L. 
Joselin, also published by Messrs. Arnold. In this 
work, which is primarily concerned with British 
practice, the author especially considers natural and 
mechanical ventilation, fans, their operation, uses, 
and testing, and the purification and conditioning of 
air. He leads up to these by first dealing with 
atmospheric air and standards of ventilation. He 
has devoted a considerable amount of space to the 
flow of air through ducts, duct design and fans and 
fan testing, a useful feature being the number of 
examples worked out in detail. These sections 
should prove of great value. But, having carried 
these subjects some length, it seems unfortunate 
that Mr. Joselin did not proceed a little further. 
| For example, in the section on fan tests no mention 
is made of nozzle tests or of the pulsation of airflow 
and its effect on test results from fans ; also, in the 
section on losses in air ducts mention might have 
been made of the effect of “radius ratio” and 
“aspect ratio” on losses in elbows. While these 
are points which have perhaps received more 
attention in America than in Great Britain, mention 
of them would surely not have been out of place in 
this book. 





for his book primarily treats of the theories of 
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A chapter is devoted to ventilation combined 
with heating, and in this, as in that on air con- 
ditioning, there are some very useful curves and 
worked examples. 

The author has also prepared an “ Air Con- 
ditioning Chart ” in line with the “‘ Carrier ”’ chart, 
but on British data, and this useful series of curves 
and also another on the friction of air in ducts, 
may be purchased separately. 


The book has been written to meet the needs of 


students, draughtsmen and engineers, particularly, 
and the author has kept this in mind throughout, 
with the result that it should be of considerable 
value to them. It constitutes a very practical 
addition to the literature on the subject of ventila- 
tion, 


JUSTIN, 
London : 


Power Supply Economics. By Jor. D. 
M.A.S.C.E., and Witt1am G. MERVINE. 
Chapman and Hall. [Price 21s. 6d. net.] 

Tuis book was suggested as the result of work 

done by a sub-committee of the National Electric 

Light Association, in the United States, of which 

one of the authors was chairman, and is written 

chiefly for those responsible in power companies 

and industrial concerns for the maintenance of a 

dependable power supply at minimum cost, as well 

as for making due provision for future increased 
demand. Although it treats of the conditions in 

America the greater part is applicable to this 

country also. 

The broad principles of the economics of power 
supply are gone into but the work does not deal 


with technical details except in so far as they affect | 


the cost of production. 

The importance of predicting the probable load 
in the future is pointed out and methods of making 
such predictions are given. 
many installations in the United States is reviewed 
and it is pointed out that the annual “ capacity 


The rate of increase for | 


factor,” which is the ratio of the energy output | 
per year to the kilowatts installed on the whole | 


increased from about 27 per cent. in 1912 to 35 per 
cent. in 1932, since when there has been a slight 
drop due to the depression of trade in that country, 
and also to large increases of the plant installed. in 
the expectation that general affairs would continue 
to progress as they were doing in 1932. This dropis, 
however, expected to be only temporary. and 37 per 
cent, is suggested as a safe figure for the future. 
This capacity factor is always lower than the load 
factor by the amount of spare plant installed, as 
the load factor is the ratio of the average load 
throughout the year to the maximum or peak load. 

The growth of the annual peak loads of nearly 
all power systems was practically continuous for 
many years, but, due to the depression, there has 
been a slight falling off since 1929. Apart from this 
there is no sign of saturation in the demand for 
power and it is interesting to note from a diagram 
given of the horse-power in factories, that the 
mechanical and electrical power derived from factory 
prime movers has been practically constant for many 
years, the whole of the great increase having been 
from purchased electrical power, which has gone 
up in thirty vears from practically nothing to about 
half the total. 

In dealing with the question of reserve power it 
is suggested that a margin of 10 per cent. on next 
year’s estimated peak is sufficient, provided it is 
more than the largest unit on the system. 

The relative cost of various fuels is considered, 
and it is pointed out that not only has calorific 
value to be considered but also ease of handling 
and efficient combustion. The cost of steam, water 
and other installations is discussed, as well as the 
location of the power stations and the large effect 
load factor has on the costs. The effect of steam 
pressure is considered and the conclusion come to 
is, that in spite of increased capital expenditure, 
high pressures in large plants are a commercial 
success, Little is said about the effect of tem- 
perature and in a list of some 12 plants with pressures 
from 600 lb. to 1,400 lb. per square inch only two 
are shown above 750 deg. F., the highest being 
825 deg. F. Little is also said about the mercury 
turbine or intermediate heating. Of course, “ bother- 
ation ” or the extra trouble and cost of maintenance 
with high pressures, temperatures, &c., has to be 
considered. The economy due to large units is 





| pointed out, The important caution is noted that 

the cheapest is not always the best in the long run 
and that due consideration should be given in plac- 
ing orders to the standing of the manufacturer. 

The allocation of the various costs which make up 
the total cost of power is fully gone into and it is 
shown that the cost of power follows approximately 
Willans’ law of a fixed total cost plus so much per 
kilowatt-hour, the amounts being divided into 
several sections. 

Water power is given a large section and it is 
pointed out that while the capital expenditure is 
more in general for water power than steam, the 
running costs are less and thus the question which 
is cheapest depends entirely on circumstances. 
More might be said about the cost of transmission, 
which is often prominent in the case of water. 

In carrying the peak load the question is dealt 
with whether old less economical stations should be 
used or new plant put down. Water has the great 
advantage of storage and in some cases the com- 
bination of water and steam has many advantages, 
while it even pays in some cases to pump back the 
water by steam at the times of light load. In 
general the peak accounts for a very small part of 
the total load. In the case of a plant with a load 
factor of 47 per cent., which is very high, only 
one half the plant required for the peak is in use 
for half the time and then only accounts for 18 per 
cent. of the output, while only 70 per cent. is 
required for 18 per cent. of the time and only 

| accounts for 3 per cent. of the output. 

The advantages of inter-connection, as by the 
“ Grid,” in the way of reducing spare plant and 
| improving the load factor are gone into, but nothing 
| is said about the risks of big shut-downs. The book 
|is certainly one that can be recommended to all 
concerned with power production. 





Training in Foremanship and Management. By James J. 
GittesPIeE. London: Sir Isaac Pitman and Sons, 
Limited. [Price, 7s. 6d. net.] 

In the 170 pages of Mr. Gillespie’s work there is 
none without interest, and few without food of an 
uncommonly good sort. The book may fairly be 
classed in Bacon’s third and best category, “ those ” 
as he said, ‘* which are to be chewed and digested ”’— 
and this in spite of several points are doubtful, 
and others on which there is, indeed, room for 
a difference of opinion. Again, there are smaller 
blemishes in the form of semi-colloquialisms which 
may perhaps be a little puzzling to some readers. 
The author only professes to put one into the way 
of learning what ought to be known for competent 
management, but he leads quite a fair way down 
each path, leaving off with the recommendation of 
suitable books for a deeper study. As to this last 
item, the possibility of even better works having 
been published since the appearance of the book 
must not, of course, be overlooked. 

Part I covers ‘“‘ Management Practice,” and Part 
II “‘ Management Theory.” The authorstarts with 
what he considers the minimum educational basis, 
and it is a little unfortunate that on the very first 
page the aspirant is told that he must “ at least have 
a knowledge of quadratic equations.”” Many an 
ambitious young foreman is likely to feel damped 
by such a term, which sounds so much worse than 
it is. Chapter I gives a list of subjects of study for 
foremen and managers, respectively, those for the 
latter naturally including all those for the former. 
Then, in sequence, come matters for weekly reports, 
the value of system as a servant (the author could 
no doubt have said something of its evils as a 
master), methods of analysis—that sine qua non of 
the organiser—in works investigation, and selecting- 
tests for new employees, in which simple or decimal 
arithmetic plays a reasonably important part. 
Mr. Gillespie would probably agree that a boy not 
sharp at arithmetic may not necessarily be dull in 
other ways, but figures are part of the make-up of 
an engineer in any branch. 

The “ Planning” chapter competently embraces 
Manufacturing Budgets, Stock Control and Opera- 
tion Planning. Remembering what a large propor- 
tion of stock consists of raw material, and how 
greatly it may affect both finance and production, 
some advice would have been welcome as to its 
regulated flow through the stores in such quantities 
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that a reasonable compromise is effected between 
congestion—and consequent idle money—and 
economic buying, in which a careful eye is kept on 
the serious rise in railway rates as tonnage falls. 
In Operation Planning, the writer makes a sensible 
distinction between large and small works, as is 
done, also, later in the subject of Progressing. 
What is profitable in the one is absurd in the other. 
The section on “‘ Economic Production Quantities,” 
though useful, is not one of the strongest, even with 
the ingenious slide rule illustrated. Greater brevity 
would have given more weight, and the examples 
for manufacture chosen in the first paragraph— 
100 bolts, 100 washers, 100 castings—verge on the 
ludicrous. 

Time and Motion Study and Rate Fixing share 
a very good chapter, excellent advice being given 
on correct working conditions and the proper use 
of the stopwatch. There is something of a challenge 
in the statement that the usual allowance for 
fatigue renders meticulous accuracy in time study 
abortive. The correct procedure ‘must surely be to 
analyse the job completely, and to allow for fatigue, 
being, however careful—and this is perhaps the 
author’s point in the matter—to distinguish between 
jobs in which manual operations bear the greater 
or lesser proportions to the total time. It is in this 
section, unless we seriously misunderstand him 
(though what is said on page 70 is repeated on 
page 92), that Mr. Gillespie makes the surprising 
suggestion that bonus should be paid only on the 
time spent in manual work, and not on the time 
during which the machine is being watched. 
This can only be regarded as a paper theory, 
usually unfair in itself and impracticable from the 
point of view of the manager, workman or trade 
union. By skill and foresight the workman controls 
very largely the watching period, and is occupied 
with many necessary little jobs not included in 
the manual cycle, though all are essential. Is there 
a manager, conversant with the troubles arising 
from working on piecework and daywork on any 
one day, who would regard favourably their com- 
bination in one and the same job? Possibly the 
suggestion is meant, not for engineering, but for 
other trades in which it may be taken more seriously. 

On Wages and Incentive Systems the author is 
very interesting. Here and there he seems to be 
a little outside our industry, but always writes in an 
informative manner. The end of Part I gives 
reliable guidance on the highly-important subject of 
Costing and Expense Control. 

Part II tackles Management Theory, and is a 
valuable portion of the book. It is full of first- 
class advice on Character Training and Labour 
Psychology (that indefinite thing to be acted on 
rather than talked of), a concise Outline of Indus- 
trial History, and some wisdom on Industrial 
Economics. A chapter on Industrial Welfare brings 
to a finish a work which may be read with real 
profit, although it may engender the feeling that 
the author would perhaps not have written every- 
where just as he has done if he had restricted 
himself rigidly to engineering. His suggestion on 
page 2 that management capacity is entirely 
independent of craft limitations is hardly likely to 
be accepted by engineers. 





THE ‘‘ PORT-AU-RHIN’’ NORTHERN 
LOCK AT STRASBOURG. 


Tue Port-au-Rhin Strasbourg, consists of a number of 
basins and docks in the form roughly of a loop, com- 
municating at both ends with the Rhine, which at 
this point flows north. The level of the river is apt 
to vary considerably, and the dock system consists, 
therefore, of entrance basins, of variable level, next of 
locks of variable level, and lastly of an inner system 
of basins of which the level is kept constant by the 
regulation of a needle dam at Robertsau sur I’IIl. 
These inner basins are known as the Bassin des Ram- 
parts, the Bassin Vauban, the Bassin de Jonction, and 
the Bassin d’Austerlitz, and the Citadel dock. Com- 
munication between this group and the river is by way 
ofa lock at the north and south ends, each leading into 
an outer basin, and thence to the river. At the north 
end, the outer basin also gives access to the Bassin aux 
Pétroles, Bassin de |’Industrie, and the Bassin du 
Commerce, all of variable level. 

At the north end, until recently, the connection 
between the inner and outer systems of docks was 
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maintained by two locks, one built in 1838 and the|of a rectangular frame, greatly 
other in 1904. The former had been lengthened in | strengthened by stays and angle 
1804, but even so had become unable to meet the | stiffeners, and supported on four 
requirements of modern traffic on the Rhine and| hinges, the legs being widely 


splayed, as will be clear from our 


using the port. This lock has therefore recently an 
Ee The headroom pro- 


reconstructed, while the second, alongside, has been 
electrified \t the same time, the lock at the south 
end of the system has also been built to very similar 


vided is 9 m. (29} ft.) above the 


highest water level. Outside the 


design, both having now the following dimensions :| two main plate girders, secondary 
Useful length, 125 m. (410 ft.) useful width,| girders are carried on brackets, 
13-50 m. (44 ft. 34in.) ; depth at low water level,| these outer girders being fitted 
3-20 m. (10 ft. 6 in.) with wide-tread rails, while be- 

The level in the inner system is maintained as stated, | tween the two main girders there 
practically constant, this being normally at 135-10 m.| is a rack with which a pinion on 


On account of fluctuations in the river, the levels in the carriage engages. Details of 
the outer ports vary from 131-77 to 137-85 at the traction gear are given in 
the north end, and between 134-50 and 140-35 | Figs. 6, 7and 8. Hand operation 
ut the south end. It is evident, therefore, that the} is provided in case of emergency. 
lock gates have to hold up water the head of which | The motor is of 12 h.p., and 
may, at one time, be higher on one side and at others| runs at 720 r.p.m. It is geared 


on the other. For this reason, travelling caissons have down through a train having a 


been adopted, handled in a rather unusual manner.| ratio of 30-5 to 1, to give the 
Figs. 1 to 30 on this and the opposite pages and on| carriage a travelling speed of 
Plate | show the caissons and sluice gear of the| 17-8 m. per minute. The hand- 
northern lock. The caissons have the following} gear train gives a reduction of 
dimensions } 21-85 to 1, in order that the 
- speed under these conditions may 

Upper Gate Lower Gate | be 1-04 m. per minute. An 

ey brake exerting a pull of 

a ’ 3,600 kg. is provided, acting on 

Potal height 7 m 10-5 m | 7 = 
Total length 2:8 ie +t ja lever shown dotted in Fig. 7, 
Height of air chamber sam 2-2m ithe lever being connected to a 
dr 9.700 he oiase tn band encircling a flywheel 400 
Weight. with the aircham }mm. in diameter on the motor 
ber submerge 18,000 kg 20,000 kg | spindle. The operations of mov 

: | ing the caissons in and out of its 

The caissons are rectangular in shape, the lower | recess occupy 47 seconds. 


The 


simple 


of a 
presents 


trailing carriage 


built up of two stiff horizontals, plated to | 
character, but 


iir chamber, as shown in 4 and 5, 


part being 


18 


enclose an Figs. 


Plate I Another stiff horizontal is provided at the | features of interest, in order that 
top. The verticals consist of two end plate girders| the caisson may set tight up 
and seven intermediate lattice girders. An air trunk} against the sill and side faces, 
(75 em. in diameter!, extends from the air chamber} whichever way the pressure of the 
to deck level. | head of water is exerted, The 
The caissons are hung from two carriages, one of | carriage, which runs on four 
which runs on an overhead bridge extending across the | wheels, is illustrated in Figs. 27 
lock, and the other on rails on the sides of the — to 29, opposite. It consists of Fic 
camber or recess. The design described was adopted two main channels, connected at : 


right angles at both ends to 
two short frames of similar-sized channels in which 
both systems. The arrange-| are fitted the bearings for the short axles of the double- 
has the advantage that wheels, bearings and | flanged wheels. The latter run on heavy rails set on | 
mechanical parts being all above water, are easily | benches cut in the sides of the caisson recess. To the 
accessible and therefore work under good conditions. | end of the caisson is fitted, by means of brackets, a 
Further, the length of the bridge for the tractor | large cross-beam shown to the right of the plan, Fig. 29, 
carriage has only to correspond with the carriage | and by the central section in Fig. 27. At its outer 
travel and to the width of the lock, and only supports | ends this beam is fitted at the top with 27-cm. diameter 
one-half of the weight of the caisson. | 
| 


as a compromise between rolling caissons and caissons 
hung from both ends, and is regarded as avoiding the 
disadvantages of these 


ment 








rollers, housed between uprights on the carriage-end 
The arrangement will be clear from Fig. 4, Plate I.| frames. One rolleris shown in the plan, right-hand half, 
The overhead carriage is a tractor, and works the| Fig. 29, while in Fig. 28, both the housing and roller 


caisson in and out of its recess, the other acting| are shown. The pull of the tractor carriage is trans- 


simply as an undriven trailer. Fig. 1 gives a view} mitted to the trailer through the crossbeam and these 
of the northern lock, with the overhead carriage | rollers. The large crossbeam is supported at each end 
bridge in the distance. Two other views of the/ on a roller bearing formed of blocks struck to a circular 
latter are given in Figs. 2 and 3. The bridge, as| are. These blocks are themselves carried on knife 





will be seen in these and in the drawings, consists | edges, and thus permit the crossbeam to move to either 
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8. CaIssOoN SUSPENSION SYSTEM. 


side. They are self-centring, and as soon as side 
pressure on the caisson is relieved by equalising the 
water levels, the beam and caisson return to the mid- 
position. Further, the ares of the rollers of the saddle 
plates which rest upon them are so struck that with 
a side movement there is also a small vertical motion 
corresponding with the rise of the outer end of the 
caisson, which is suspended from the tractor carriage 
by two pairs of stays. The latter are crossed so as 
to result in a suitable pull in either direction. The 
stays are coupled by levers above the carriage, and 
provide a parallel motion. Further, balancing gear is 
provided to return the caisson to the mid-position. 
Safety arrangements are also introduced to limit the 
effect of a failure of any of the stays. These arrange- 
ments, we are informed, have completely met the 
conditions, the caisson moves forward and backwards 
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Fie. 30. Stuice Operatina MACHINE. 


without any tendency to tilt, and settles readily against 
the timber faces under a very small difference of water 
level, returning immediately to mid-position on 
equalisation. The air chamber of the caisson was 
proportioned so that the weight at the outer end is 
always sufficient to prevent tilting when a pull is 
exerted by the tractor carriage. 

The sluices, like the caissons, have to be tight 
against head from either side, and are consequently 
provided with double-action facing strips. All the 
sluices are furnished with rollers fixed to the valves, 
and are operated by two screws, one on each side, 
working inside and protected by tubes. The operating 
gear is illustrated by Figs. 9 to 26, Plate I. It will be 
seen from Fig. 9 that each screw works inside a fixed 
tube 178 mm. in diameter; at the bottom end of 
this is a gland and stuffing box through which passes 
a second tube 110 mm. in diameter. The second tube 
has a cap or head threaded to work on the lifting 
screw, and at the bottom a plug drilled to take a pin 
extending from a bracket at the base of the side of the 
valve frame. The two screws are worked by a single 
8 h.p. motor, the transmission being through clutches 
and reduction gears shown in Fig. 14, and thence 


through the cross shaft shown in that drawing, in 
Fig. 30, above, and in Fig. 13, in the latter the final 
bevel drive to the screw being shown also. 

The valves are stopped automatically at the end of 
their travel, by means of the striking gear shown in 
Figs. 10 and 11, and the clutch and gear shown in the 
details, Figs. 13 and 15. The striking gear shown in 
Fig. 10 is pulled down when the valve approaches its 
bottom limit, while the gear shown in Fig. 11 works 
as the upper end of the stroke is approached. In the 
first a bracket pulls down a rod at the upper end of 
which is a lever and balance weight; the latter return 
the rod to its original position, when freed. The gear 
shown in Fig. 11 also embodies a lever and balance, lifted 
by an adjustable pillar as the valve rises, and allowed 
to fall again as it recedes. In both cases the lever 
movement is used to revolve a shaft and bevel, which 
in turn are in gear with the bevels shown at A, A’ in 
Fig. 13, and then, in turn, operates trip mechanism to 
shut off current to the motor. 

Leaving this part of the gear for the moment and 
reverting to the main drive, it will be seen from Fig. 14 
that the motor spindle is connected by means of a 





flexible coupling with a shaft-extending through two 
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bearing brackets and fitted in the centre with a 
double coned drum. The drum is enclosed in 
two facing cone clutches drawn together by springs 
and connecting the drive, when gripping the coned 
drum, to the train of gears driving the cross 
shaft to the screws. The drive is disconnected 
by forcing the two cone clutches apart by means 
ot the two opposing wedge blocks shown in 
Fig. 15, this action being accomplished by the 
striking gear at the appropriate points in the 
manner to be described. 

It will be obvious that only one of the gears 
comes into operation at a time and that between 
their actions there is a period during which the 
mechanism is idle. Attention may, therefore, be 
paid first to one movement only. 

The trip mechanism is operated by the bevels AA’ 
already referred to. On one being revolved by the 
striking gear (say A), the short shaft on which the 
bevel is mounted is revolved through a small angle, 
carrying with it the two arms B and C, Figs. 13 and 18. 
The arm C is connected with a link D, having at its 
upper end a slot in which slides a pin on the end of 
the arm of the switch. On the same pin is a roller E, 
resting on a sloping bracket attached to the heavy 
cast-iron weight F. The other arm B, in swinging 
over at the same time to the left (in Fig. 17), comes 
in contact with a small lever G, which it depresses. 
On the spindle of G there is a pinion which engages 
with a rack H, the latter being forced forward when 
the lever G is depressed and returning under the action 
of a spring when the pressure of the arm B is relieved. 
The rack forms part of a lock, the mechanism of which 
will be clear by reference to the details, Figs. 23 to 26. 
Fig. 23 shows the finger and lever in their original 
positions. Fig. 24 shows the lever depressed and 
the rack moved to the left, when the end of the 
tongue engages and pushes away the lower end of 
a hook J, suspended from a solenoid K. As soon 
as the hook moves clear of a cross-piece as shown 
in Fig. 24, the long lever L (Fig. 17) of which this 
forms part, at once falls, due to the heavy cast-iron 
weight F. 

When the lever L and the weight F fall, the sloping 
bracket attached to latter no longer supports the 
roller E and the switch arm is at once forced down 
under spring action, breaking the supply of power to 
the motor. 

The fall of the weight and long lever have the effect 
through the linkage connected with the clutch wedge 
blocks, of drawing the latter together, thus spreading 
the cone clutches apart, interrupting the transmission 
and at the same time braking the moving parts. The 
motor is, however, allowed to run idle, and the inertia 
of the parts to be brought to rest is consequently 
much reduced. 

When no current is passing the solenoid hook falls 
to its lowest position, pushing the rack tongue out of 
the way and re-engaging the weighted lever, as 
shown in Fig. 25. On the circuit being re-energised 
for a new (reverse) movement, the solenoid at once 
lifts the lever as in Fig. 26, allowing the clutch to 
engage by spreading the wedge blocks apart. Simul- 
taneously the sloping arm raises the roller E, this 
movement closing the switch once more, while the 
striking gear weight causes the bevel A to revolve, 
and the arms B and C revolve in a clockwise direction 
(Fig. 17). This allows the rack H and tongue to be 
withdrawn from the position shown in Fig. 26 to that 
indicated in Fig. 17, and the link D is raised to its 
highest position. The four small diagrams will assist 
in making the action clear. Fig. 19 shows the gear 
just prior to action, near the end of a movement, the 
circuit being still intact. Fig. 20 shows the position 
after action, the circuit being broken. Figs: 21 and 22 
show two intermediate positions. The first shows the 
effect of breaking when the solenoid hook and weight 
fall, but the switch levers are held up by the links D, 
allowing the operation to continue when restarting ; 
the second shows running position with the weighted 








lever lifted so that the clutch described above com- 
pletes the transmission. 
Should current be cut off either from the central 


control point or by the striking gear, the solenoid is 
de-energised, and the weight falls and the transmission 
is mechanically broken and the movement braked. 
\ hand clutch and gear, shown in Figs. 12 and 15, are 
provided for use in such an emergency. 

All movements of the lock caissons, valves, &c., are 
controlled from a desk in a central cabin. On this desk 
is a model reproduction of the lock with indicator lights 
showing the position of all valves and their correspond- 
ing gates. These signals are connected with the con- 
tacts in the limit switches and the latter are locked so 
as to prevent any incorrect sequence of operations. 
rhe motor controllers are arranged under the cabin. 

Operation can be entirely automatic, the different 
limit switches being arranged so as to ensure correct 
sequence. In order make sure that the 
hall not be opened before approximate equalisation has 
been effected of the water levels, an Arca regulator 
has been introduced, which on the water levels becoming 
equal tilts over a mercury switch and closes the electri: 
circuit to the motor. A small automatic 
compressor maintains a pressure of about | kg. pcr 


This 


to caisson 


caisson 


square centimetre in the Arca system piping. 
arrangement has been in use at the North Lock for 
over two years with perfectly satisfactory results. A 


variable it has been considered 
advisable to regulate the flow in the culverts; in order 
to effect this controls have been provided in such 
a way that the lift is made in variable periods sepa- 
rately by intervals the length of which can be regulated 
will. 

Che tractor and idle carriages of the caisson and the 
sluices were constructed by the Société Alsacienne d« 
Construction Mécaniques, Usine de Graffenstaden (Bas- 
Khin) who were the main contractors. The motors 
were supplied by the Société Générale de Construction 
Electriques et Mécaniques Alsthom, the fitting of the 
electrical gear being in the hands of the Société Trinde]l 
(Travaux Industriels pour |’ Electricité, anct. Forclum), 
Strasbourg. The caissons and settings were supplied 
by Messrs. Baudet, Donou et Roussel of Paris. 


the water levels are 


at 


SPIRAL BEVEL GEARS FOR PUMP 
DRIVES. 

Tue spiral bevel gear, which we believe was first 
introduced for the final transmission in motor-vehicle 
axles, quickly established its position as giving a very 
quiet transmission with a load capacity unobtainable 
with straight-tooth bevels. Later, the gear was intro- 
duced in other branches of industry and is steadily 
assuming increasing importance. Its history is thus 
somewhat similar to that of the helical gear, with the 
exception that there is a marked tendency to make 
the spiral-bevel gear chiefly in high-tensile alloy steel. 
Che reason for this lies in the fact that for a given load 
capacity, the gears can be made smaller, thus simplify- 
ing the problem of their manufacture. An interesting 
example of the application of heavy gears of this type is 
afforded by the speed-increasing gears for deep-well 


and surface pumps, manufactured by Messrs. David 


Brown and Sons (Hudd.), Limited, Huddersfield. 
These units are totally enclosed and are of various 
designs. 

In some cases the input and output shafts are 


parallel, while in others a gear of the bevel type is 
employed giving a right-angle drive, the advantages 
of the spiral gear being equally marked in both cases. 
An interesting example of the firm’s speed-increasing 
gear with right-angle drive is afforded by an order 
recently placed wich Messrs, David Brown by Messrs. 
Worthington-Simpson, Limited, in connection with the 
Mogden Purification Works of the West Middlesex 
Sewage Disposal Board. The units to be employed 
will each be capable of transmitting 500-h.p. with a 
speed increase of 300 r.p.m, to 465 r.p.m. They will 
be used for driving the storm-water pumps, and will 
be capable of transmitting when necessary a maximum 
torque of roughly six times that normally required 
Th will be made from nickel-chrome steel, 
suitably heat-treated. Ball and roller bearings are to 


years 


be fitted throughout, and forced lubrication will be 
employed. 
It is interesting in this connection to consider the 


method of production of such gears. Theoretically, 
an infinite number of types of tooth spiral might be 
employed, but David Brown spiral bevels are produced 
in two types, the curved-tooth and the single-helical 
tooth, both generated Gleason machines, These 
tooth spirals were in order to retain the 
essential feature of relieving the tooth contact at the 
ends, and of permitting some latitude in axial adjust- 
ment. The single helical bevel has teeth of which the 
spiral form is the resultant of oscillating, rotary and 
reciprocating motion, and the curvature of the spiral 
can be adjusted to give the desired tooth bearing. The 
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SPIRAL GEAR GENERATOR. 
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actual amount of curvature is less than in the case of 
the curved tooth bevel, which is made in sizes up to 
about 2 ft. 6 in. in diameter, but the curvature is in 
one direction, and is definitely controllable. A Gleason 
generator for the single-helical type of tooth, installed 
in Messrs. David Brown’s works, is illustrated in the 
accompanying figure. It is suitable for cutting gears 
up to 5 ft. in diameter, with a 4 to 1 ratio or higher, 
and up to 3 ft. 6 in. in diameter with a 1 to 1 ratio. 
A single planing tool is employed. The cradle on 
which the tool slide and crank are carried, clearly visible 
in the figure, is a complete circle, and can be adjusted 
to, and rotated through, any required angle. The 
slide can be offset from the centre of the cradle to cut 
any spiral angle from 0 deg. to 30 deg. The tool is 
carried in a positively-operated clapper box, which 
lifts it clear of the teeth on the return stroke. The 
length of stroke is adjustable for various face widths 
up to 8in. Although the method differs, the principle 
by which the tooth profiles are generated is the same 
as in previous Gleason machines, that is, a motion 
similar to that of two gear teeth rolling together, takes 
place between the tool and the tooth being cut. To 
achieve this effect, five motions are necessary. 

The first motion is the continuous rotation of the 
blank at constant speed. This motion is one of the 
factors producing the spiral form of tooth, and also 
brings about a continuous indexing action, which is a 
departure from the intermittent indexing of most bevel 
gear-cutting machines in commercial use. The second 
motion is the reciprocation of the tool, the number of 
reciprocations in one revolution of the blank being equal 
to the number of teeth being cut. For the third motion, 
the cradle carrying the tool slide is oscillated slightly by 
means of a continuously-rotated eccentric making two 
revolutions while the crank makes one. This motion 
of the cradle compensates for the slowing up of the 
tool towards the end of the cut, and is an important 
factor in producing the desired shape of tooth spiral. 
These three motions determine the shape of the tooth- 
spiral curve, the two remaining motions constituting 
the relative rolling motion used in all bevel-gear 
generating machines to produce the profile curve. They 
consist respectively of a very slow rotation of the cradle 
continuously in one direction, and a component rotation 
of the blank corresponding to this rotation added to the 
indexing rotation. The slow cradle rotation swings 
the tool either upward or downward about the machine 
centre for the purpose of generating the profile. 
Theoretically, the spiral tooth curves in gear and pinion 
are supposed to be identical, resulting in contact 
throughout the length of the teeth. In practice, how- 
ever, it is very desirable to have a somewhat shorter 
length of tooth bearing, and this requires a slight 
difference in the radii of curvature of the tooth spiral. 
In addition to making it possible to cut a spiral tooth 
with a curvature in only one direction in a continuously- 
rotated gear blank, with a crank-driven tool, the 
oscillating motion induced by the eccentric also pro- 
vides the most convenient means for slightly changing 


determined construction-joints, or 
permanent contraction-joints, and continued day and 
night without interruption, in order to secure a homo- 
geneous mass. This continuous concreting necessitated, 
in some instances, pouring lifts 50 ft. high, and the 
author believes this is the first occasion such a pro- 
ceeding has ever been attempted in a tropical country 
with native labour. 
was covered with a coating of ‘* Gunite,’ 
with steel netting, to improve the watertightness of the 
structure. 





the radius of curvature. The kind of localised tooth 
bearing thus obtained is found to be of as much practical 
advantage in large bevel gears as it has proved to be in | 
the smaller gears used in automobile rear-axle drives. | 





THE CONSTRUCTION OF THE CHEN. 
DEROH WATER -POWER PLANT, 
PERAK.* 

By W. J. H. Renniz, M.Inst.C.E. 

Tue Perak River is subject to great and rapid varia- 
tions of water level; the normal flood discharge is 
75,000 cusecs, and the maximum flood, which occurred 
in December, 1926, immediately prior to the commence- 
ment of the work described, was about 300,000 cusecs. 

The permanent structures at Chenderoh were built 
in the dry, inside cofferdams, and as the low-water 
periods were not of sufficient duration for construction 
purposes, the cofferdams were built to exclude ordinary 
floods only, and to be submerged at times of abnormal 
flood. Several different types were adopted to suit the 
location, the varying conditions, and the nature of the 
river-bed. The site of the work was investigated by 
means of shafts, trial-pits, open trenches, and by 
diamond-drilling in the deep river-channel. The main 
excavation was carried out by hand-labour and Decau- 
ville wagons, and the excavated material disposed of 
to form the works yards and cofferdams, while rock 
suitable for concrete was utilised for displacers or for 
crushing as aggregate. 

The concreting, carried out on the chuting system by 
a large Insley gravity plant with shoots, received 
special consideration ; a fully-equipped laboratory on 
the contract was provided for testing the materials, 
checking the grading of the aggregate, and regulating 
the proportions of cement, stone, and sand. The stone 
for aggregate was quarried and crushed on the site ; 
the sand was obtained from an island nearby ; and the 
cement, of British manufacture, fulfilled the conditions 
of the British Standards Specification for “‘ ordinary 
setting cement” with regard to setting time, when 
tested in England at temperatures varying between 
90 deg. F. and 95 deg. F., with a humidity of 75 per 
cent. to 87 per cent., conforming with the climatic 
conditions on the contract. There were three main 
qualities of concrete ; the various mixtures of concrete 
were measured in a central gauging station, and the 
batches transported dry to the mixers, where the water- 
content was carefully adjusted to suit the conditions. 
The deposition of the concrete, largely confined to 
relatively narrow sections, was carried out to pre- 
to temporary or 


The upstream face of the dam 
> reinforced 


The site of the dam was in virgin jungle, the river 


providing the only means of access, and as the trans- 


port facilities were wholly inadequate it was necessary 
to construct a metalled road, 6} miles long, as a more 
4 ta! 


* Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, December 18, 1934. 
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reliable means of communication. A timber suspension- 
bridge, with a clear span of 450 ft., designed to carry 
the rolling load of a 20-ton train, was erected down- 
stream of the dam, and carried over 200,000 tons of 
materials during the two years of its use. The timber, 
specially imported from Europe, did not give satis- 
factory results under the prevailing conditions, and 
some of the members had to be replaced by steel 
sections. 

The control of malaria had to be undertaken at the 
commencement of the construction work. The dam 
site was situated in an area known to be very malarious, 
and the camps, laid out for housing Europeans, Chinese 
and Indians, accommodated a total population of 5,000. 
Anopheles maculatus was the mosquito to be feared, 
and as it does not lay eggs in water shaded by jungle, 
this defined the limits within which the adopted anti- 
malarial method of larve control had to be bra 
No attempt was made to exclude malaria-infected 
recruited labour, quinine was not used except in the 
hospital, and no house screening or other measures 
were introduced. The incidence of fever rose in the 
early stages to a maximum of 19-3 per cent., which 
was ultimately reduced to 0-13 per cent., and, although 
malaria was not entirely eliminated, the results defi- 
nitely demonstrated the efficacy of the anti-larval 
method of attack. The construction work necessitated 
careful consideration, and detailed programmes were 
prepared to show the estimated and actual position of 
the work, and the staff, plant, tradesmen, labourers, 
and materials required, at any time during the contract. 








WATER PURIFICATION BY OZONE. 
By Tueropore Ricu, A.M.I.E.E. 


THE existence and general properties of ozone have 
been known for many years. In 1783, Van Maram, a 
Dutch scientist, noted the peculiar smell which accom- 
panied the operation of an electrostatic machine, while 
sixty years later Schénbein at Munich discovered the 
gas and gave it its present name. Ozone is a powerful 
oxidiser, and when properly applied has none of the 
after-effects which sometimes accompany the use of 
other oxidising agents. The gas, an allotropic form of 
oxygen, is very unstable, easily reverting to its basic 
form. This is an important factor in connection with ar- 
rangements for its generation. It is necessary to make 
it in such a way as to prevent its immediate dissociation 
and it must be used as quickly as possible after pro- 
duction. The normal commercial method of production 
is to pass air through a silent luminous electric discharge 
between surfaces, but it can be made by heating 
certain peroxides, such as those of sodium, magnesium, 


zinc, barium and potassium. A small amount exists | 


in the upper atmosphere, while it is found in the free 
air of the countryside, but not in cities. Its existence 
by the seaside is probably due to the electric action of 
sea spray. Ozone can be detected by its smell in a 
dilution of one in two million, and while its bactericidal 
action in air is small, yet its existence tends to show 
that the air is pure. 

If two electrodes are placed in a gas and an increasing 
electrical tension is created between them, there is at 
first a silent dark discharge, followed by a luminous 
silent discharge, which in air or oxygen produces a 
certain amount of ozone. The discharge at this stage 
is fairly stable. With increasing voltage, a high 
tension are is produced, which, in air, leads to the 
formation of nitrous oxide. The next step is the 
breakdown of the gas between the electrodes with the 
formation of a low tension arc. In order, therefore, 
to get a satisfactory production of ozone, the discharge 
must be kept as stable as possible, the tendency 
towards flash-over must be eliminated and the elec- 
trodes must be kept cool, since at a high temperature 
the ozone is dissociated. 

Early forms of ozone generator consisted of two 
concentric glass tubes with tinfoil around the outside 
of both, air passing between the tubes ; a glow discharge 
took place between the inner electrode and the outer 
one through the glass wall of the outer tube. This 
form of apparatus was developed in Germany and a 
modified form of it with external water or oil cooling has 
been used commercially in Europe and North America. 
In the year 1898, Monsieur P. Otto, in France, took up 
the study of ozone for a thesis for a degree of Doctor of 
Science at the research laboratory of the Sorbonne, in 
Paris. As a result of this work, he was led to study 
the commercial application of ozone and from that 
time until the present a number of installations of 
a practical character have been put to work in France, 
Italy and other countries, based on designs with which 
his name has been associated. 

A number of different types of ozone generator 
have been designed by various investigators, and 
have failed because the nature of the phenomena of 
creation and dissociation were not properly under- 
stood. The greater the concentration attempted the 
greater the tendency towards dissociation, and the 


larger the consumption in watt-hours for a given 
usable weight produced. For any process the mixture 
should be as weak as will perform the service with 
reasonable convenience. With regard to the nature 
of the electricity for the making of ozone, alternating 
current is the best for the creation of a steady discharge, 
and it is usual, where direct current only is available, 
to fit commercial ozonisers of small output with some 
form of interrupter which will produce a pulsating 
current. For ozonisers of small size, alternating current 
of commercial lighting frequencies is commonly 
used, but in larger installations it is desirable to use 
a low-tension motor-driven high-frequency alternator ; 
a periodicity of 500 gives satisfactory results. A com- 
paratively low voltage only is required if the electrodes 
are separated only by air, but as experience shows 
that such a type is impracticable for commercial pur- 
poses, the employment of one or two dielectrics makes 
a comparatively high tension necessary. This ranges 
in practice from 3,000 volts to 22,000 volts. As the 
presence of moisture and dust in the air to be treated 
tends to reduce the output, and as water vapour also 
tends to. promote the decomposition of ozone as soon 
as it is made, it is desirable to filter and dry the air 
that is supplied to the generator. 

In any ozone generator it is desirable to have a 
high rate of air flow, which must be made to pass 
through a material depth of glow discharges. A high- 
velocity flow tends to keep the apparatus cool, and 
although the higher velocity necessitates more power 
for creating the air current, the production of ozone 
requires less energy as a whole. In addition to the 
cooling furnished by the flow, some types of generator 
have one or both electrodes of each pair provided with 
artificial cooling; the normal Otto generator, for 
anything above the smallest outputs, has water cooling 
for all electrodes, an arrangement developed in con- 
junction with Abraham and Marmier. Ozone gene- 
rators have been made with air only between the 
electrodes, but their use has not developed owing to the 
difficulty of preventing arcing. The usual arrange- 
ment is to place one or more formed dielectric sub- 
stances between the electrodes. In the early tubular 
form of generator, already referred to, the glass carrying 


the dielectric. 

From the points of view of cooling and construction, 
the plate form of generator has material advantages. 
The type of generator developed in recent years by 
Otto for material outputs has the discharge arranged 
between rectangular glass sheets backed by water-cooled 
electrodes. The water is supplied to and taken from 
the electrodes by means of water jets, thus preventing 
electrical leakage. A hole is provided in the centre of 
each of the glass plates, forming a passage. Originally 
the ozone batteries were made up of elements of three 
electrodes, one high-tension unit sandwiched between 
two low-tension units, the battery being built up of 
three-electrode elements separated by air spaces. The 
elements are now, however, usually built up on the 
lines of an electrical condenser, the sequence being— 
| low-tension electrode, glass dielectric, air gap, glass 
dielectric, high-tension electrode, glass dielectric, air 
gap, and so on. The elements are threaded on to an 
insulated tube through which the air is supplied. 
Ports are formed in the tube to correspond with the air 
gaps, and the air escapes radially from the edges of the 
| electrodes, carrying with it the small percentage of 
|ozone produced and part of the energy which has 
{not been used for the dissociation, in the form of 
|heat. The battery of elements so built up was 
| originally enclosed in a box made with walls of earthen- 
| ware, because metal is liable to be attacked by the 
| very active oxidising ozone, but a box of metal and 
| glass is now usually employed, enabling the process 

to be watched and to facilitate cleaning. 

| A single unit of a modern Otto generator of the type 
used for such duty as water sterilisation, wood condition- 
ing, and bleaching is made up of three high-tension 
| electrodes contained in a water-cooled rectangular, 
plate-shaped box made of aluminium or cast-iron. The 
| high-tension electrode is in the centre, with the low- 
| tension electrodes, which are earthed, on each side. 
| The electrodes are suspended in a similar manner to 
|the plates in a lead accumulator, the high-tension 
| electrode being hung from insulators. When batteries 
|of such units are made up, high-tension and low- 
| tension electrodes alternate, with an extra low-tension 
| one on the outside. Such a generator battery is shown 
|in Fig. 1, page 10, which illustrates one of the units 
| at the Nancy Waterworks, used for the treatment of the 
| town water supply. The apparatus is placed in a 
| rectangular airtight chamber, with front and back 
walls of glass, all metalwork inside being enamelled 
| to protect it from corrosion. Air is blown, by means 
| of an electrically-driven fan, through a desiccator, 
made up with layers of calcium chloride, resting on 
| layers of coke, placed in a chamber arranged with a 
sump and outlet to drain away the moisture entrapped. 
| The air passes into the multiple-unit ozone generator 








the outer of the two concentric tinfoil tubes formed | 
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through an insulating pipe, flows through the elec- 
trical discharge zones, and escapes radially into the 
generator chamber, where it is still under slight 
pressure. It then passes through earthenware pipes 
to the apparatus in which the ozone is utilised. 

In-the space between each high and low-tension 
electrode, a pair of rectangular glass plates forming 
dielectrics is arranged, with a gap of about one-eighth 
of an inch between them. Each plate is backed on the 
electrode side with tinfoil, to distribute the charge 
evenly over the surface. The other side is bare. 
The gap is maintained by means of insulated distance 
pieces. The glass plates rest on grooves and are free 
to expand. They extend beyond the electrodes on all 
sides. The cooling water flowing to each electrode can 
be adjusted by means of a small screw-down valve for 
each electrode. These can be regulated through the 
side openings when the current is off. The water 
flowing to the high-tension electrodes falls into an 
insulated cup arrangement, fitted with a weir overflow, 
so that a circulation can be obtained despite the fact 
that the high-tension electrodes operate at about 
20,000 volts. This arrangement can be seen at the 
upper right-hand corner of Fig. 1. The outlet which 
carries away the mixture of air and ozone is usually 
fitted with an earthenware cock, so that where there 
is more than one set it can be shut off from the trunk 
main when required. 

At the time, some 35 years ago, when Monsieur 
Otto was carrying out his experimental work on 
ozone in Paris, the question of potable water supplies 
in France was becoming a matter of concern. In that 
country, the old system of communal parishes has 
survived from early days, and as some of the local 
government units are very small, it has been a difficult 
matter to finance and arrange for the supply of water 
to many communes and rural areas. In cities, and in 
populous districts the question is not so difficult as 
money can be raised by municipalities and companies 
with greater ease, but none the less water supply 
generally did not receive the attention it deserved. 
Encouraged by Pasteur, Monsieur Otto occupied him- 
self with the problem of designing ozone water-sterilisa- 
tion apparatus, for outputs ranging from that passing 
through a domestic water tap to the requirements of 
cities of hundreds of thousands of inhabitants. 

It is well known that the active layer of bacteria on 
the sand surface of the normal filter bed, when properly 
supervised, removes the great bulk of the noxious 
bacilli that may be present in the raw water utilised. 
For small installations, however, it is difficult at times 
to ensure the necessary supervision, and for large 
cities with the greatly-increased water consumption per 
head per day which has grown up in the last twenty 
years, the provision of space for slow-acting filters 
is at times a matter of difficulty, especially as a higher 
standard of purification is required to-day than that 
considered necessary thirty years ago. The movement 
of the population, which is to be seen in many parts 
of Europe, of spreading outwards from the cities, tends 
towards a reduction in the amount of water available 
from many wells and springs, and possibly towards 
a reduction in the purity of some of the river sources 
from which water-supply authorities have to draw. 
Although it can be said that nowadays there are few 
waters so bad that they cannot be rendered potable, it is 
necessary, in many cases, to employ a sterilising plant, 
owing to the area occupied and cost of suitable sand- 
filtration installations. The whole question is of 
much public interest in France, owing to the tourist, 
thermal cure and watering-place traffic, which con- 
stitutes an industry of great importance. Several 
epidemics of typhoid fever and other maladies in the 
past made the authorities in a number of places anxious 
about the purity of their water supplies, as criticism on 
such a score may have serious reactions. 

In cases in which raw water is clear, it is practicable 
to sterilise it with very little treatment, but when it is 
full of silt and coarse algae, some form of pre-treatment 
by settlement and rough filtration with or without 
coagulants is desirable ; it is not commercially econo- 
mical to sterilise organic matter which is easily 
removable. Any sterilisation process which involves 
the mixing of the water with some germ-killing sub- 
stance, must for the purposes of safety involve the use 
of some excess and it is desirable that any such excess 
shall be easily removaWie, or, if it remains, that it will 
not reduce the value of the water for potable, culinary 
and industrial purposes, and that the water thus treated 
will not damage pipes and fittings. The net cost of 
any treatment should naturally be as low as possible ; 
but by far the highest proportion of the cost of water 
supply lies in interest charges on reservoirs, mains, 
pumps and general civil engineering works, any treat- 
ment being usually a small percentage of gross cost. 
These conditions are to a large extent met by the use 
of chlorine gas or hypochlorites, the latter of which has 
had a material vogue on the Continent. It is cheap in 
proportion to the water handled, and the quantities 
of organic matter to be sterilised, but has not always 
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sity at times for the removal of excess by after treat- WATER PURIFICATION WITH OZONE. 


ment. From the point of view of the quality of the 
product, the ozone system is ideal. A mixture of 





ozone and air is applied to the water to be treated, 
living organic matter being oxidised to water and 
carbonic acid. This oxidation is accompanied by a 
blue-green phosphorescence. The nitrogen and un- 
ozonised oxygen of the air bubbling through the water 
aerates it and makes it of a sparkling colour, the 
brownish hue sometimes seen when looking through a 
long column of water being replaced by a light blue. 
The water is attractive both in taste and colour. 
One of the first installations for water purification 
by means of ozone in France was made at Nice, in 
1905, the installation being owned by the municipality. 
It had an output of 24,000 cub. m., or 5-3 million 
gallons perday. This first plant at Nice was designed by 
Monsieur Otto, following a small scale practical demon- 
stration of the possibilities of the use of ozone. The 
matter was urgent at the time, owing to the outbreaks 
of typhoid fever which had been experienced along the 
tiviera. This was followed later by five further instal- 
lations under the same control, with a total daily capa- 
city of 106,940 cubic metres or 234 million gallons per 
day. A series of places from Nice eastward along the 
French Riviera practically up to the Italian frontier 
are now supplied with ozonised water, while at the 
present time not merely are there about 75 installations 
at work in different towns and cities in France, but 
there are installations also at work in Belgium, on the 
Congo, in Italy and in Roumania. In France in some 
instances water from canals is being used, after sterilisa- 
tion, for potable water supply, although such sources | 
are usually looked upon as being very undesirable. 
In May, 1932, after consultation with the Academy 
of Medicine and the French Council of Public Health, 
the Scientific Commission for the study and control of 
the water supply for the City of Paris, decided as a 
matter of principle, to abandon the use of chlorine | 
and to extend the use of ozone for the sterilisation of the 
water taken from the Seine and Marne rivers. At 
that time ozone plant had been in operation at the 
Marne pumping station for a number of years. 








When water ozonisation plant was first installed, 
various methods were used for the ozonising process. 
In one of these, water was trickled over pebbles in a 
chamber, meeting a column of ozonised air; it was 
found, however, that the ozone did not come into very 
close contact with the films of water and to obtain 
intimate mixture of the gas and the water, Otto 
devised what he called an Emulser with a “ self-contact 
column. The water to be sterilised is pumped through 
a double-cone nozzle, termed the Emulser, arranged 














somewhat like an injector, with the diverging cone Fie. 1. Ozone GeneraATING BaTTERY 


below ; a tubular extension of the lower cone is carried | 
to the bottom of a well-shaped contact chamber, which 
may be 12 ft. or 15 ft. deep. The cones are made of 
earthenware. The arrangement of the nozzle is shown 
in Fig. 2. Water under a head of about 12 ft. is pumped 
through the nozzle from above. An annular chamber | 
is formed at the top of the lower cone, in which a | 
partial vacuum is created by the jet, so that the 
ozonised air is drawn in through ports which can be 
seen in Fig. 2. The ozonised air is carried with the | 
water down the tube from which it escapes at the | 
bottom and bubbles up through the water in the tank. 
A diagram of a typical waterworks installation for a 
medium output is shown in Fig. 3. The ozone supply | 
pipe G is of stoneware or other non-corroding material, 
B isthe Emulser, fed with water from the main A, 
and F is the ozonisation plant. The water in the well 
tank is kept at a level a little below that of the | ie 
Emulser, by means of a weir E. The incoming ozone 


Crude Water 
















and air are intimately entrapped with the water in A 

the jet and both are carried down to the bottom of | . k 

the well, escaping by an outlet C below, the bubbles Sterilised. k Water _ 

of oxygen, nitrogen, and ozone coming up giving = i, j - 

a green glow characteristic of ozone dissociation, | + | t 

the bacilli being destroyed partly in the self-contact | @767.0) | { eNemexene’ (a767.c,) 





column and partly in the well tank. Windows are 
usually arranged below so that the process can be| Water Purification to the Board. 
watched. The sterilised water passes over the weir on|In one test, raw Thames water was 
to two or more splash plates any excess of ozone being | used after passing through primary 
at once liberated, and passing off through a ventilating | filters only, without coagulation, and 
outlet, in fact, in the main water outlet an iodide of | working at a high duty per square 
starch test fails to show even a trace of ozone. Any | foot. There was a material amount 
excess of ozone passes off automatically, leaving a| of suspended matter after the filtra- 
certain amount of oxygen and nitrogen in solution, | tion, but according to the report 
which tends to make the water more palatable, but | “ bacteriologically the results were perfect, the bacteria 
which does not in any way affect it from the point! being reduced from 33 per c.c. to 4 per c.c.,” and 
of view of industry. The water passing to the storage | although B. coli were present in 70 per cent. of the 
reservoirs and supply mains has no trace of odour. raw water samples tested, “after ozonisation there 

Fig. 4 shows an experimental and demonstration| were no B. coli even in 100 c.c. The improvement 
plant put up at the Barn Elms filterbeds of the Metro-| in the colour was very striking.” In a series of tests 
politan Water Board in 1931. The normal capacity | when 5,126 gallons were treated per hour, the ozoniser 
is 150,000 gallons per day. The weir chamber with | used 736 watts per hour or 21-3 watts per gram of 
observation windows is in the foreground of the illustra- | ozone, or 144 watts per 1,000 gallons of water treated. 
tion. A number of tests were carried out under the} An ozone water-purifying installation has been in 
late Sir Alexander Houston, F.R.S., the director of | operation in the cathedral city of Chartres since 1908. 









This is a town of 25,000 inhabitants. It was largely 
in consequence of the favourable reports of the directors 
of the Pasteur Institute and of the Council of Public 
Hygiene of France that the installation was made. 
Certain modifications and improvements have been 
introduced by the Otto Company, of Paris, since it 
was first laid down. The plant, which employs pre- 
filtration with the use of coagulant and compressed-air 
cleaning, can treat 7,000 cu. m. (14 million gallons) of 
water per day. The supply is drawn from the River 
Eure and contains considerable amounts of solids in 
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suspension. By adding a settling tank, the capacity 
of the plant could be doubled. The control of the 
waterworks undertaking has recently been handed 
over to an operating company, a subsidiary of the 
Otto company, for a term of 40 years. The plant was 
at first operated by steam, but the pumps are now 
driven electrically from the supply mains of the local 
power company. 

Another important and interesting installation in 
France has been started up quite recently, in connec- 
tion with an enlargement and rearrangement of the 
waterworks at Nancy, a manufacturing city on the 
river Moselle, with about 120,000 inhabitants. It is 
one of the most important industrial centres in the 
East of France. Up till recently the water supply 
was in an unsatisfactory state. A certain amount of 
fairly good water from springs was supplied to parts of 
the city, although this supply was unreliable in seasons 
of drought, while for the remainder, water was drawn 
from the Moselle and was distributed after only a 
rough filtration. The situation cast a reflection on 
the City and a project for obtaining supplies from a 
distance was at one time under discussion. Finally, 
however, the municipality decided to rely on the 
Moseile for its supplies. Water was originally drawn 
from the river through a filtering conduit, the medium 
being a coarse sand, and cleaning giving rise to some 
difficulty. The water was then pumped to a reservoir 
on a ridge between the rivers Meurthe and Moselle, and 
from there a double masonry aqueduct capable of 
carrying 22,000,000 gallons per day, conducted it to 
St. Charles, a hill above the city. The water is rela- 
tively soft and slightly alkaline. Its organic content 
is very variable, but it is relatively turbid; a tube of 
water 10 cm. in diameter and 2-50 m. long will not pass 
light. The raw river water contains Bacillus coli to a 
‘ onsiderable extent, but varying with the season ; this 
is reduced by the rough filtration, but not to an extent 
sufficient for potability. In 1921, a report on the 
water supply was made by Professors Grelot and Macé, 
ind as a result a treatment was introduced employing 
chloride of lime as a sterilising agent. At a later 
date the chlorine process was adopted, but as the 
results were not altogether satisfactory, the munici- 
pality decided to throw the whole matter open to 
public competition, a provision being that the water 
must be clear when looked at through a tube 5 m. long, 
‘0 em. in diameter, with nickel plated interior walls, 
ind further that through’ such a tube with treated 
water it should be possible to read print 1 em. high. 
lhe water was to be free from Bac‘ ilus coli in a volume 
f 1 c.c., and from germs which were the product of 
putrefaction. After treatment the water was to have 


no sensible increase in mmeral matter nor was it to 
ontain any foreign matter; a sample drawn had to be 
free from any taste or smell of any reagents used. 

In 1932, on the basis of this specification, the Otto 
ozone process was decided on, and a contract was let 
for plant to handle 22,000,000 gallons per day. With this 
new ozone plant, water is drawn from the head of an 
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open conduit through a cast-iron pipe 1-50 m. diameter, 
and passing under an intervening roadway is pumped 
into covered filter beds placed about 200 m. from the 
pump house. The beds are of the downward type, 
cleaned with compressed air. There are six filters, each 
having a useful length of 76 m., a width of 12 m. and 
depth of 2-15 m. They are constructed of reinforced 
concrete. The lighting of the filter house is obtained 
through windows of yellow glass, to minimise bacterial 
activity. The interior. of the filter house and the 
delivery from the beds is illustrated in Fig. 5, page 14. 
After passing the filter beds the water still has some 
colour, and, in the summer, some odour. 

The water flows from the filter beds by gravity to 
the pump house, the interior of which is illustrated in 
Fig. 7, page 14, and is pumped into the ozonising 
jet Emulsers with a head of 2-5m. There are eight 
of these arranged in a circle, as shown in Fig. 6. 
They are of different capacities, so that one or more 
can be run, at high operative efficiency, in accordance 
with the duty required. The mixing pipes attached 
to the Emulsers are 5 m. long, and are made of stone- 
ware; they go down to the bottom of a reinforced 
concrete well tank, apranged with an annular access 
chamber and by means of plate-glass windows the 
discharge of mixed water and gas can be watched. 
There are six batteries of ozone generators, which are 
shown in Fig. 8. The tension between the electrodes is 
18,000 volts to 20,000 volts. The water flows over a 
weir and a dissociation cascade, into the mains which 
supply the lower part of the city. To serve the upper 
parts, there is a water tower supplied by an electric- 
ally-driven pumping plant. 

There are two motor-driven low-tension, single-phase, 
high-frequency alternators, each with a step-up trans- 
former to supply current to the electrodes. Air is 
blown through the ozone generators by electrically- 
driven Worthington fans. The approximate energy 
required for the sterilising, including the pumping 
necessary to drive the water through the cones into 
the Emulsers is 60 watts per cubic metre; naturally 
this figure will vary somewhat in other installations, in 
accordance with the amount of ozonised air required to 
deal with the organisms in the water concerned. 

A further ozone plant which may be mentioned is 
that at Toulon. Before the war, an ozone plant was 
set to work at the naval establishment and the results 
were so satisfactory that the city introduced the same 
system, a plant having a capacity of 5-7 million 
gallons a day, being set to work in 1922. The use of 
chlorine was abandoned. Owing to the expansion of 
the city and of the demands for the dockyard, a new 
water supply system is under construction. A river, 
the Isolle, in the foot-hills of the Maritime Alps is being 
closed by a dam, and hydraulically operated pumps will 
supply an auxiliary reservoir at an altitude of 261 m. 
(856 ft.) above datum, the water being conveyed to 
Toulon by an aqueduct 60 km. (37 miles) long. At the 
point where the ozonisation will take place there is 
sufficient head available to work turbines to supply 








the ozone plant with energy, still leaving sufficient 
head to enable the water to flow into a reservoir at 
180 m. (590 ft.) above datum for general supply. For 
the supply to the lower part of the city the water will 
pass through further turbines, giving an output of 
450 kW available for sale. The sterilisation and pre- 
filtration plant will have a capacity of 11,000,000 
gallons per day. In the future, water will be supplied 
from this plant to a number of seaside resorts along the 
coast in both directions. The contract for the complete 
supply works is in the hands of the Compagnie des 
Eaux et de l’Ozone, a subsidiary of the Otto Company. 
Developments in water purification by ozone are also 
taking place in the United States, a company, the 
Otto Ozone Company, having been formed in Chicago, 
the actual plant will be made by the Westinghouse 
Electric and Manufacturing Company of Pittsburg. 
The company will construct an ozone purification 
plant on Lake Michigan to supply some 300 gallons 
of treated water per head, per day, to Chicago. 

The provision of potable water on passenger and 
other vessels comes within the range of ozone sterilisa- 
tion. The water supplied for ships’ use at a considerable 
number of ports is not always what it might be, while 
water that has been in tanks for some time frequently 
has an unattractive flavour. Self-contained ozone 
plants have been developed by means of which attrac- 
tive potable water may be obtained. A motor-alter- 
nator, and its step-up transformer with an air filter 
and dryer, ozone generator, Emulser and de-gasscr are 
arranged in a self-contained form, occupying a com 
paratively small space. Sterilising plant of this kind 
has been in operation for some time on the Italian 
liner Rex, and an installation to deal with 1,400 gallons 
an hour, for drinking water purposes, has recently been 
fitted on the Asturias of the Royal Mail Line. 

There are still places in both the old and new worlds 
in which the quality of the public water supply is 
not all that could be désired, while there are many 
isolated houses, farms, and institutions which have to 
rely on water obtained from shallow wells or other 
sources of a doubtful character. To meet conditions 
of this kind the Otto company has developed a self- 
contained ozoniser requiring little ground space, 
or which, in the smaller sizes, can be attached to a 
wall. Operating current may be taken from the 
public mains or from a private installation. The 
apparatus is arranged with a lever which opens the 
water valve and at the same time switches on the 
current. The water flow creates a suction which draws 
air through the ozoniser, and a cut-out valve may be 
fitted so that if the current fails the water supply is 
cut off. 

In addition to their use for water purification, Otto 
ozone generators are being used on the Continent for 
bleaching textiles as an alternative to sun-bleaching 
or the use of hypochlorites, and also for seasoning 
high-grade wood for aeroplane-propeller making, and 
for the piano and railway-carriage building industries. 
It is stated that effects equivalent to long periods of 
seasoning can be obtained in a short time by a com- 
bined hot-air and ozone treatment. The Otto system 
of ozone utilisation is dealt with in Great Britain and 
the British Empire by Messrs. The British ‘‘ Otto” 
Ozone Water Wood and Textiles Treatment Company, 
Limited, of Chelsea, an undertaking working in co- 
operation with Messrs. The English Electric Company, 
Limited, which manufactures the necessary electrical 
apparatus. 








Ovureut oF Marine Macuinery, 1934.—During the 
year 1934, Messrs. Swan, Hunter and Wigham Richard- 
son, Limited, Neptune Engine Works, aaa yy eel 
Tyne, constructed the propelling machinery for three 
foreign merchant steamers, the total h.p. being 7,200. 
Bauer-Wach low-pressure turbine installations, aggre- 
gating 1,110 h.p., were also supplied.—Messrs. Vickers- 
Armstrongs, Limited, Barrow-in-Furness, were the 
builders of the 72,000-h.p. geared turbines of H.M. cruiser 
Ajax, of the 24,000-h.p. geared turbines of 8.8. Orion, 
and of the heavy-oil engines for several submarines.— 
The 13,000-i.h.p. twin-screw Sulzer engines of the 
M.S. Durham were constructed by Messrs. Workman 
Clark (1928), Limited, Belfast. In addition, alterations 
were carried out to the machinery of four cargo vessels.— 
The 3,000-i.h.p. propelling machinery and boilers of 
8.8. Tynebank were constructed by Messrs. John Read- 
head and Sons, Limited, West Docks, South Shields.— 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, St. Peter’s Works, Newcastle-upon-Tyne, 
were responsible for the engines and boilers of the two 
destroyers H.M.SS. Electra and Encounter, the sloop 
H.M.1.8. Indus, the two Portuguese sloops Afonso 
de Albuquerque and Bartolomeu Dias, and the oil engines 
of the motorships Ancylus and Ancavus. This repre- 
sented a total of 95,000 s.h.p.—Messrs. John Brown and 
Company, Limited, Clydebank, supplied the 36,000-s.h.p. 
engines of the destroyers H.M.SS. Fortune and Fox- 
hound, and also the propelling machinery of the sloop- 
minesweeper H.M.S. Skipjack and the Admiralty yacht 
Enchantress.—The i.h.p. of the four sets of triple- 
expansion machinery constructed by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, for 
four steamers totalled 7,400. 





TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British 
possessions and in foreign countries. The closing date of 
each tender is stated below. Details may be obtained 
on application to the Department, at the above address, 
the reference number given being quoted in each case. 

Earth Rods, galvanised, 5,100. 
Department, Wellington, New Zealand ; 
(A.Y. 12,836.) 

Switchboard Cables, 2,640 ft. of 21-pair, and 5,280 ft. 
of 21-triple, 9-2-lb. conductors, enamelled, silk- and 
cotton-covered. Post and Telegraph Department, Wel- 
lington, New Zealand; February 28. (A.Y. 12,837.) 

Resin-Cored Solder, to B.S.1. specification No. 441/1932> 
3,000 lb. Post and Telegraph Department, Wellington, 
New Zealand; February 19. (G.Y. 14,612.) 

Tubular Steel Poles.—Indian Stores Department, New 
Dethi; January 22. (G.Y. 14,617.) 

Galvanised Pipe Fittings screwed to B.S.I. thread and 
capable of withstanding a test pressure of 300 Ib. per 
sq. in, Johannesburg City Council; January 12. 
(G.Y. 14,620.) 

Sluice 
twelve 
Council ; 


Post and Telegraph 
February 26. 


and 
City 


18-in. with 3-in. by-pass, 
by-pass. Johannesburg 
(G.Y. 14,621.) 

Switchgear, comprising one 1l-unit and three 9-unit, 
metal-clad type switchboards for use on 380/220—volt, 
three-phase, four-wire, alternating-current, current- distri- 
bution system. Johannesburg City Council; January 
17. (A.Y. 12,839.) 

Switchboard Cable, 15,000 ft. Post 
Department, Wellington, New Zealand ; 
(A.Y. 12,842.) 

Wire, 150 miles, tinned, annealed, 1/0-044 in., V.I.R. 
insulated, —< and braided, twisted-pair copper wire- 
Post and Telegraph Department, Wellington, New 
Zealand ; February 21. (A.Y. 12,843.) 

Cables, single and three-core, low and high-tension 
insulated, armoured, and lead-covered. Johannesburg 
City Council; January 17. (A.Y. 12,845.) 

High-Tension Switchgear, comprising seven three- 
phase, metal-clad units, for use on 6,600-volt, alterna- 


Valves, four 
9-in. without 
January 12. 


and Telegraph 
February 14. 


ting-current, 50-cycle system. Johannesburg City 
Council; January 17. (A.Y. 12,846.) 
Telephone Equipment, comprising 1,000 biasing 


springs, 12 bridging coils, 100 lamp jacks, 200 black keys 
and 100 key mountings. Post and Telegraph Depart 
ment, Wellington, New Zealand; February 12. (A.Y. 
12,847.) 

Te lephone Cables, lead alloy sheathed, paper-insulated. 
Union Tender Supplies Board, Pretoria ; January 25. 
(A.Y. 12,851.) 

Workshop Equipment, including machine tools, for the 
Abassia Technical School, Cairo, Egyptian Ministry of 
Education, Cairo; February 5. (A.Y. 12,852.) 

Dry Cella for telephone use, 70,000. Post and Tele- 
graph Department, Wellington, New Zealand ; February 
26. (A.Y. 12,838.) 

Zine Rods for Leclanché cells, 7,000, to B.S.1. specifica- 
tion No, 397/1933. Post and Telegraph Department, 
Wellington, New Zealand ; February 27. (A.Y. 12,840.) 

Telegraph Steel Bolts, swan-neck, galvanised, 12,000 


Post and Telegraph Department, Wellington, New 
Zealand ; February 4. (G.Y. 14,613.) 
Stopeocks and Bihbcockas, braas. Johannesburg City 


(G.Y. 14,615.) 


Bearing Plates, required by the East Indian Railway, 
65,000. Indian Stores Department, New Delhi ; January 


Council; January 12. 


22. (G.Y. 14,628.) 
Microscopes and accessories, 32. Egyptian Depart- 
ment of Public Health; March 4. (B.Y. 7,943.) 


Metal-Clad Switchgear, comprising eight 400-ampere, 
11,000-volt, eight 800-ampere, 415-volt, and 20 
400-ampere, 415-volt, three-phase, 50-cycle, automatic 
oil cireuit-breakers. City lectric Light Company, 
Limited, Brisbane; pril 2. (A.Y. 12,841.) 

Seamleas-Steel Tubes, 15,000 m., for oil-well 
service, and 18,000 m. of black mild-steel seamless tubes 
with Argentine State Oilfields, Buenos 
\ires ; (G.Y. 14,630.) 

Railway Material, comprising 10 sets of central buffer 
hook, cotter and nut, and 32 intermediate buffer guides. 
Royal Siamese State Railways, Bangkok ; February 16. 
(G.Y. 14,641.) 

Steel and lron Furniture, 
tables, benches and cabinets 
Department, Cairo; January 21 


Upset 
socket joints 
January 28 


comprising dressers, desks, 

Egyptian Public Health 
(G.Y. 14,644 ) 

Turbine Pumping Sets, vertical spindle, tube-well, to 
deliver 12,500 gallons per hour, against a total head of 
is ft. Indian Stores Department, New Delhi; January 
is. (GLY. 14,646.) 

irlee and crank axles, straight axles, 
and wheels, for North Western Railway, 
Indian Stores Department, New Delhi; January 
(G.Y. 14,647.) 

Vertical Boilers, cross-tube type, four. Indian Stores 
Department, New Delhi ; January 24. (G.Y. 14,649.) 

Switchboard Cubicles, 36, three phase, drop-down type, 
rupturing capacity 100,000 kVA. Johannesburg City 
Council; January 19. (A.Y. 12,855.) 


wheel 
India. 
21 


Tyres, 


tvres 


Steel Strip.—A firm in Toronto, Canada, desires to 
receive quotations from United Kingdom manufacturers 


of hot-rolled strip, made on a continuous strip mill and 
provided with roiled or milled edges. 


(G.Y. 14,629.) 


ENGINEERING. _ 


CONTRACTS. 


Messrs. INTERNATIONAL ComBustTION, LIMITED, Ald. | 
wych House, Aldwych, London, W.C.2, have received | 
an order covering the dust and grit-disposal plant for 
the extensions to Hams Hall Power Station of the 
Birmingham Corporation Electricity Department. 

Messrs. DanreL ADAMSON AND Company, LIMITED, 
Engineering Works, Dukinfield, have recently received 
orders for mixed-pressure turbine-driven turbo-com- 
pressor units for the Wheatley Hill Colliery of Messrs. 
Weardale Steel, Coal and Coke Company, Limited, and 
for Messrs. Colliers Green Colliery Company, Limited, 
Warrington. Contracts for complete steam-raising and 
turbine-driven power plants have also been secured from 
a large aircraft manufacturing company, from Messrs. 
John Smith, Limited, Tadcaster Brewery, and Messrs. 
The Tadcaster Electricity Company, Limited, and from 
Messrs. Samuel Shields, Limited, Filton Laundry, 
Bristol. Other orders include a high-pressure pass-out 
type steam turbine for Messrs. Homfray and Company, 
Limited, Sowerby Bridge, and a number of rotary air 
compressors. 

Messrs. Joun M. HENDERSON AND Company, LIMITED, 
King’s Works, Aberdeen, have received an order for a 
six-ton level-luffing crane for Leith Harbour. The firm 
has also at present in hand a number of new-type special 
stokers for Lancashire boilers. 

Messrs. Marcont’'s Wriretess TeLeGRarH CoMPANY, 
Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have received an order from the Egyptian 
Ministry of Communications for a Marconi-Adcock 
wireless direction-finding equipment, for installation at 
the Mersa Matruh aerodrome, near Alexandria. The 
contract includes the four insulated steel-mast aerials, 
screened feeders, obstruction lights, &c. 

Messrs. Ransomes, Smms AND JEFFERIES, LIMITED, 
Orwell Works, Ipswich, have received an order from 
the Cape Electric Tramways for 50 electric trolley- 
omnibus chassis, fitted with combined regenerative and 
rheostatic braking. The order marks the first step in | 
the change-over from tramway-cars in Ca Town. 
Thirty of the chassis will be suitable for double-deck | 
and twenty for single-deck bodies. | 














PERSONAL. 


Messrs. THe Guaranty Trust Company or NEw 
York, whose London offices are at 32, Lombard-street, 
E.C.3, inform us that Mr. L. E. Zacher has been elected 

director of the Company. 

The address of Tue InstrruTion OF THE 
InpustTRY is now 12, Whitehall, London, 8.W.1. 

Dr. Wattuer Wotrr, consulting engineer, has 
opened an office at First Avenue House, High Holborn, 
London, W.C.1. 


RUBBER 


Mr. G. H. Twetvetrees, owing to ill-health, has 
resigned his position as manager of the Manchester | 
divisional office of Messrs. J. and E. Hall, Limited, | 


Dartford Lronworks, Kent, but is retained by the firm 
as consultant, and will continue his interest in the 
Company's activities. He will continue to reside at 
Altrincham. 

Mr. G. Riptey Watson has been appointed London 
manager of Messrs. Henry Robb, Limited, Leith, with 
offices at 78, Graccehurch-street, London, E.C.3. 

Messrs. CocwraNes (MIDDLESBROUGH) FouNDRY> 
Limirep, Ormesby Iron Works, Middlesbrough, have | 
sub-licensed Messrs. The Stanton Ironworks Company, 
Limited, near Nottingham, to.use the Mairy patent 
process in connection with the centrifugal casting of 
pipes. Messrs. Cochranes acquired, some years ago, 
from Belgium, the sole British rights for the use of this 





process. 
Messrs. BirmincuamM Evecrric Furnaces, Limirep, 
Birlee Works, Tyburn-road, Erdington, Birmingham, 


have completed an agreement with MEssRs. Tue Derrorr | 
Execrric Furnace Company, U.S.A., whereby the 
first-named company has secured the sole manufacturing | 
rights in the Detroit Rocking Electric-Are furnace for 
the British Isles, Dominions, and certain other countries. 
Their range of furnaces has thus been extended to in- | 
clude equipment for ferrous and non-ferrous metals. | 

Mr. R. P. Stoan, C.B.E., who, thirty-one years ago, was | 
appointed manager of the Newcastle-upon-Tyne Electric 
Supply Company, Limited, now the North-Eastern 
Electric Supply Company, Limited, Carliol House, 
Newcastle-upon-Tyne, |, retired from that position on | 
December 31. He will continue to act as chairman of 
the Company, a position he has held since 1921. 

Messrs. Henry Simon, Limrrep, Cheadle Heath, 
Stockport, announce the appointment of four additional 
directors. They are Mr. I. Hey, head of the conveying 
and silo department ; Mr. J. F. Lockwood, chief flour- | 
milling expert ; Mr. J. W. Muirhead, commercial manager 
of the flour-milling section; and Mr. C. H. Marsh, 
accountant. The appointments have been made on the 
principle of promoting to the board the men who are in 
direct control of the chief sections of the business. 

Messrs. Royce, Liurrep, The Crane Works, Lough- 
borough, have now closed their Trafford Park Works 
and offices, and all correspondence should be sent to 
them at the Loughborough address. 








Cotuiertes In Nortaern France.—During the first 
nine months of 1934 the collieries of the Nord and 
Pas-de-Calais, France, raised 22,906,454 tons of coal, an 
increase of 448,697 on the to for the corresponding 
period of 1933, but a decrease o 
total for first nine months of 1930, the last normal year. 
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semi-finished and finished 
order books, and hope to make further substantial 
contracts. 
subject to the usual rebates, are : 


| 101. ; steel billets (soft), 51. 12s. 6d. ; 


3,503,194 tons from the of 500 tons and over, and 9I. for smaller lots ; 
plates, 121. 10s. Black sheets (No. 24 gauge) are 101. 10s. 
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S FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel_—The majority of works have resumed 
operations after the holiday stoppage. During the 
break, extensive repairs have been carried out to plant 
and machinery which has been operating at high pressure 
during the past few months. The demand for raw 
and semi-finished materials has been fully maintained. 
Output is twice as large as that of a year ago. Large 
batteries of furnaces are engaged to full capacity, and 
there is every prospect of more being relighted during 
the next two months. At some works furnaces are 
being operated on 12-hour shifts. There is a heavy call 
for basic steel. The demand for acid materials is up to 
recent level. Progress in the heavy machinery and 
engineering branches is irregular. Makers of railway 
rolling-stock complain of the shortage of orders on 
overseas account. Inland business is more substantial. 
The call for all kinds of crushing plant shows improve- 
ment. a mining enterprises are good customers 
in tumblers, buckets, and dredger parts of manganese 
steel. Coal mines in this country are better buyers of 
coal-cutting machines, picks, shovels, pneumatic drills, 
and steel props, beams, and arches. Agricultural 
machinery makers re more inquiries coming to 
hand in connection with the forthcoming season. Judging 
by the gross volume of these inquiries, the home market 
promises to yield more orders than for some time past. 
A heavy tonnage of automobile steel and fittings is 
leaving Sheffield for motor-car making centres in the 
South of England. Sheffield is playing a larger part in 
aircraft construction. High-quality steels are in active 
demand for the manufacture of aeroplane and seaplane 
engines. There is an active call for stainless steel, and 
heat and acid-resisting materials. The tool trades 
show little change. The engineering trades are taking 
heavy supplies of files, rasps, twist drills, hacksaws and 
hacksaw Blades, and precision implements. 
South Yorkshire Coal Trade.—In some directions the 
demand shows a decline, but taken on the whole, the 
ross volume of business being done is up to recent levels. 
The holidays have affected the call for industrial fuels, 
but many works are already beginning to take in supplies. 
Certain types of fuel are in active demand by electricity 
and gas undertakings. The housecoal market is not so 
good, but prospects are bright. Foundry and furnace 
coke are steady, while gas-coke continues firm. Quota- 
tions are: Best branch handpicked, 24s. to 26s. ; Derby- 
shire best house, 20s. to 22s.; Derbyshire best brights, 
17s. 6d. to 19s. ; best screened nuts, 16s. 6d. to 17s. 6d. ; 
small screened nuts, 15s. to 16s.; Yorkshire hards, 
16s. to 17s.; Derbyshire hards, 16s. 6d. to 17s. 6d. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade are scarcely changed. Additions to quan- 
tities of iron stored at makers’ yards fell short of expecta 
tion during Christmas, when consuming works were 
partially closed, and stocks are still below the tonnage 
considered advisable for ordinary trading. The 
needs of British works promise to absorb output, so that 
ironmasters are indifferent about overseas trade, parti- 
cularly as export orders are unobtainable except on 
substantially lower terms than are readily paid by home 
customers. Makers hope to put through further transac- 
tions with firms in Scotland, though competition for 
Scottish trade is increasingly keen. Fixed minimum 
delivery prices are ruled by No. 3 g.m.b. at 67s. 6d. here, 
69s. 6d. for supply to North of England districts beyond 
the Middlesbrough zone, 67s. 3d. Falkirk, and 70s. 3d. 
Glasgow. 

Hematite.—Accumulations of East hematite 
at the blast-furnaces are not inconveniently large and 
are likely to be drawn upon to meet requirements of 
the near future. Local consumption of hematite 
promises to increase, and deliveries to the Sheffield 
districts are likely to be at least maintained, while 
makers hope to do further business with customers in 
South Wales. As is the case with Cleveland pig makers, 
producers of hematite .are not seeking export trade at 
low figures named for shipment 
abroad. No. 1 grade of hematite is 69s. for use at local 
works, 71s. delivered to Durham and Northumberland, 
75s. to 78s. delivered to various parts of Yorkshire, and 
75s. delivered Scotland. 

Foreign Ore.—December imports of foreign ore were 
on a good scale, and unloadings against running con- 
tracts promise to continue fairly large, but new business 
trifling. For prompt parcels, the market 
quotation for best rubio remains at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 


Coast 


in ample supply, but demand is expected to increase, 
|and sellers keep quotations at the equivalent of good 
medium qualities at 20s. delivered to Tees-side works 


Manufacturers 0 
steel have good 


Steel. 
iron and 


Manufactured Iron and 


Principal quotations, for home consumption, 
Common iron bars, 
9l. 12s. 6d.; packing (parallel), 81.; packing (tapered), 
steel billets (medium). 
7l. 2s. 6d. ; steel billets (hard), 7/1. 7s. 6d.; iron and steel 


rivets, 111. 10s.; steel boiler plates, 91. 5e. ; steel ship 
plates, 81. 15s.; steel angles, 8/. 7s. 6d. ; steel joists, 
Sl. 15e.; heavy sections of steel rails, 81. 10s. for parcels 
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for delivery to home customers, and 91. 5s. f.o.b. for 
shipment ” abroad ; galvanised corrugated sheets 
No. 24 gauge) are 13. for delivery to home customers, 
and 111. 5s. f.0.b. for shipment abroad. 

Scrap.—Heavy steel scrap is scarce and is rising in 
value. Demand for cast-iron and for machinery metal 
is expected to improve. 

Shipments of Iron and Steel.—Notwithstanding con- 
traction in December shipments of iron and steel from the 
Tees, owing to the usual Christmas holidays, the month’s 
total falls short only 5,656 tons of November clearances, 
and the year’s aggregate of 565,945 tons compares 
with only 436,956 tons in 1933. The total loadings 
last month amounted to 41,291 tons, comprising 13,366 
tons of pig-iron, 625 tons of manufactured iron, and 
27,300 tons of steel. Scotland was once more the largest 
receiver of pig-iron, taking 5,836 tons, while Denmark 
accepted 2,350 tons, and Wales 1,200tons. The Union of 
South Africa, with an import of 177 tons, was the largest 
buyer of manufactured iron. The principal customers 
for steel were :—Union of South Africa, 3,246 tons ; 
India, 2,616 tons ; and Denmark, 1,422 tons. 








NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 


Carmarthen Bridge.—Preparations have now advanced 
for the building of the new Carmarthen Town Bridge 
over the River Towy. Several months ago the Car- 
marthenshire County Council and the Ministry of 
Transport reached an agreement which settled the 
ten-year-old controversy over the new bridge, which, 
to pass over the level crossing and the river, will stand 
at a very much higher level than the old bridge. The 
new bridge, which is to be of ferro-concrete and will 
have three arches over the river, and another arch 
over the railway, will cost over 80,0001., of which the 
Ministry of Transport will contribute 85 per cent. On 
the Carmarthen town side there will be a road down to 


join the quay, while another road will lead from the 
bridge into Carmarthen town at Castle Hill, at a level 
which will somewhat reduce the gradient. 


The Wye Bridge at Chepstow.—The Wye Bridge, Chep- 
stow, an iron structure standing upon stone piers opened 
in 1816 and constructed at a cost of 17,8501., is now 
being carefully examined. Although the bridge has been 
in use for 118 years the Gloucestershire District County 
Surveyor has declared that it is a wonderful old bridge 
and perfectly safe. This is the only road traffic 
bridge for a number of miles and all road _ traffic 
has to pass down the winding steep road on the Glouces- 
tershire side and then, after a short level strip on the 


Chepstow side, proceed up a steep hill into the town. 
Some five years ago the Minister of Transport sub- 
mitted to the Monmouthshire and Gloucestershire 


County Councils a scheme for a new bridge crossing the 
River Wye at a higher level some distance up the 
river, to meet modern traffic requirements with- 
out the necessity of negotiating the steep hills on both 
sides of the river Financial conditions, however, pre- 
vented the scheme being proceeded with, but the 
question of the new bridge is to be revived. 

Wye River Catchment.—While the Wye Catchment 
Board and other authorities are engaged in a new 
scheme for preventing floods at Monmouth, the ques- 
tion of abstracting water from the Wye is one likely to 
be bitterly fought out in Parliament in the coming 
session. Gloucester City Council propose to take water 
from the River Wye at Foy, to an extent not exceeding 
4,000,000 gallons per day, although it is possible that 
that quantity would be exceeded with the consent of 
This scheme is estimated to cost 156,0001. 


Parliament. 
It is pointed out that the Gloucester Council, who 
are on a much greater watershed, would take 


the maximum quantity from the Wye at the time when 
the river would be very low and would imperil the water 
supplies of authorities who have to depend on the river. 
Another measure before Parliament is that of the 
Birmingham Corporation, who propose to reduce the 
compensation water sent down from their reservoirs. 








Lear Sprine InrEertays.—Although serious attempts 
have recently been made to substitute coil for leaf springs 
in the suspension of motor vehicles, it is probable that 
the leaf spring will remain the standard type for many 
years to come. When properly designed, it results in 
& very satisfactory suspension, but it is open to the 
objection that moisture and dirt are liable to penetrate 
between the individual leaves, with the result that 
excessive friction is set up and the fitting no longer 
corresponds to requirements. Various efforts have 
been made to prevent foreign matter finding its way 
between the leaves, of which the best known is the 
gaiter. This fitting has, however, now been largely 
abandoned owing to the fact that it prévented ready 
examination of the condition of the spring. A new 
method of dealing with the problem has now been intro- 
duced by Messrs. Richard Klinger, Limited, 120, South- 
wark-street, S.E.1. This consists of an interlay made 
from pressure-resisting flexible material capable of 
lubricating and sliding, and impervious to the action of 
water, grease, road grit and so on. The thickness of 
the interlay is approximately +s in., so that its use does 
not materially increase the total spring thickness. It 
will be obvious that so long as the interleaving material 
* not destroyed, mechanical wear and tear of the leaves 
8 obviated, and that they will continue to function 
correctly, working smoothly and without squeaking, 
owing to the lubricant incorporated in the interlay. It 
's stated by the makers that the material has actually 
® practically unlimited life, and can, in fact, be used 
over and over again. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—The year 1934 closed with con- 
ditions in the Scottish steel trade in quite a healthy 
state and the optimistic outlook of the early days of the 
year was fairly well realised. There was no m period, 
but trading was very good overall and at times the 
demand from the shipyards represented a large tonnage. 
At the moment order books are none too full, but quite a 
number of contracts for new toi were placed 
recently, and specifications for material against these 
have not yet been given out so that producers are looking 
forward hopefully to the early part of the New Year. 
Local steel makers are also much interested in the Belfast 
contracts, as well as those placed on the Clyde. The 
export side of the trade han Go only moderately good 
over the year, and while not too satisfactory on the 
whole it has shown some improvement. Prices during 
1934 remained steady, and the only change made was a 
couple of months ago when boiler plates were once again 
brought under control and placed on the rebate scheme. 
The ievine are the current quotations :—Boiler plates, 
91. 58. per ton for home delivery and 8l. 5s. per ton for 
export ; ship plates, 8/. 15s. per ton for home delivery 
and 71. 15s. per ton for export ; sections, 81. 7s. 6d. per 
ton for home delivery and 71. 7s. 6d. per ton for export ; 
and joists, 8/. 15s. per ton for home delivery and 71. 7s. 6d. 
per ton for export. The home rebates are 15s. per ton 
on boiler plates, ship plates, and sections, and 22s. 6d. per 
ton on joists. 

Black-Steel Sheets.—The black-steel sheet trade has 
not had too bad a year and employment was fairly 
steady throughout 1934. The main source of the busi- 
ness has been in the heavier gauges for the home market, 
and the gradual improvement in general trade has been 
reflected in the demand for sheets. Lighter gauges, 
however, have been quiet and at no time was there any 
rush experienced. Production was therefore curtailed 
to some extent and this is accounted for by the smaller 
demands from export markets, and in the same way 
there has been only a very moderate t of busi 
passing for galvanised sheets. Prices remained steady 
during the past year and only one change was made 
when an advance of 5s. per ton was made in the quota- 
tions. Black-steel sheets, } in., were quoted at this 
time last year at 81. 5s. per ton for home delivery and 
7l. 15s. per ton for export, but in the spring, makers 
increased their quotations to 81. 10s. for home delivery, 
and to 81. or 8l. 5s. per ton for export lots. The latter 
figure may be taken as the general price for export. The 
24-gauge sheets were also increased by 5s. per ton in 
April and to-day’s figure is 101. 10s. per ton for home 
delivery, and 91. 5s. per ton for export, both in minimum 
4-ton lots. Galvanised corrugated sheets, 24-gauge, a 
year ago were called 121. 15s. per ton for home delivery 
and 111. 5s. per ton for export, both in 4-ton lots, and the 
only change in quotations was in April last when the 
home price was raised to 131. per ton. 

Malleable-Iron Trade.—During the past year the state 
of affairs in the malleable-iron trade of the West of 
Scotland was most unsatisfactory and the extremely 
keen competition from Continental and outside makers 
made things very difficult indeed. Business in the home 
market was always hard to secure and margins were of the 
poorest. The export trade was never much of a feature 
during the year, and as prices were not fixed, or rather 
were “ free,” they varied just as it suited makers at the 
time. Home prices kept steady all year at 91. 15s. per 
ton for “‘Crown”’ bars for home delivery, while the 
export quotation varied between 81, 15s. and 91. 5s. per 
ton, and the current price may be taken at the latter figure. 
Trade in re-rolled steel bars during 1934 was never very 
brisk and competition from the Continent and from 
some English manufacturers outside the national price 
arrangement made things very difficult. By the above 
mentioned price agreement, local quotations were 
advanced from 7. 15s. per ton to 81. 12s. per ton for 
home delivery, but with the “outside” firms con- 
tinuing to quote round 7l. 15s. per ton they managed 
to secure quite a number of important orders for the 
home market. Export business has been on a very low 
basis all year and prices have varied between 71. 5s. and 
7l. 15s. per ton. To-day’s quotation may be taken at 
7l. 10s. per ton, but as export lots are “free” this 
figure may be shaded to secure a good lot. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the year now past was tolerably satisfactory, and 
despite heavy imports from India and the south the local 
works have been kept fairly busy all the time. The 
demand from the local consumers was always good and 
the ten furnaces in blast a year ago were not sufficient 
to meet all calls, with the result that by May there were 
15 furnaces in blast. With a slight easing off in demand 
two of these were damped down, and at the close of the 
year 13 furnaces were operating. Export has not been 
good and the tonnage for overseas markets never reached 
a large total. One advance in prices falls to be recorded, 
5s. per ton being the amount of the increase on Febru- 
ary 12. The quotations since then have remained as 
follows :—Hematite, 71s. per ton, delivered at the steel 
works ; foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 
70s. per ton, both on trucks at makers’ yards ; and forge 
iron, 70s. per ton delivered. 

Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour for the past 
two weeks were not heavy and were as follows :—For the 
week ending Saturday, mber 22, the totals were 
239 tons overseas and 30 tons coastwise, as against 
100 tons and 15 tons respectively, for the corresponding 
week of 1933. For the week ending Saturday, Decem- 
ber 29, the totals were 179 tons overseas and 160 tons 
coastwise, as against 100 tons, and 25 tons for the 








corresponding week of 1933. 


NOTICES OF MEETINGS. 





INstITuTION or ELrcTricaL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, Wee (i) “The Theoretical 
and Practical Sensitivities of Gas-Focused Cathode-Ray 
Oscillographs, and Effects of the Gas on their Perform- 
ance,” by Professor J. T. MacGregor-Morris and Mr. 
J. Hz. enley. (ii) ““A Cathode-Ray Oscillograph 
Equipment Embodying a High-Voltage, Gas-Filled, 
Sealed-Glass Oscillograph Tube,” by Professor S. Parker 
Smith, Dr. C. E, Szeghé and Mr. E. Bradshaw. Mersey 
and North Wales (Liverpool) Centre : Monday, January 7, 
7 p.m., The University, Liverpool. ‘ Electrical Develop- 
ments in the U.S.8.R.,” by Mr. A. Monkhouse. North 
Midland Centre : Tuesday, January 8, 7 p.m., Queen’s 
Hotel, City-square, Leeds, 1. ‘‘ A Critical Examination 
of the Present Practice Relating to the Electrical Warming 
and Air-Conditioning of, and the Supply of Hot Water 
to, the r Buildings,’ by Messrs. R. Grierson and 
D. Betts. North-Western Centre: Tuesday, January 8, 
7.15 p.m., Engineers’ Club, Albert-square, Manchester. 
“* Electrical Developments in the U.S.S.R.,”" by Mr. A. 


Monkhouse. Scottish Centre: Tuesday, January 8, 
og The Institution of Engineers and Shipbuilders 
in cotland, 39, Elmbank-crescent, Glasgow, C.2. 


“*Generation, Distribution and Use of Electricity on 
Board Ship,”’ by Messrs. C. W. Saunders and H. W. Wilson, 
R. G. 


and Dr. Jakeman. Hampshire Sub-Centre : 
Wednesday, January 9, 7.30 p.m., The Municipal 
College, ortsmouth. “The Electrification of the 


Manchester, South Junction and Altrincham Railway,” 
by Lieut.-Colonel F. A. Cortez Leigh. Institution : 
Thursday, Janu 10, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary meeting. ‘ Electrical 
Developments in the U.S.S.R.,” by Mr. A. Monkhouse, 
Dundee Sub-Centre : Thursday, January 10, 7.30 p.m., 
University College, Dundee. “ Glass-Bulb 
Are Rectifiers,” by Mr. A. M. Browne. 


InstrruTION oF Crvi, ENGINEERS.—Tuesday, January 
8, 6 p.m., Great George-street,8.W.1. Ordinary Meeting. 
(i) “ The Construction of Silvan Dam, Melbourne Water 
Supply,” by Mr. A. E. Kelso. (ii) “The Water Supply 
of Sgapece and its Recent Extensions,’’ by Messrs. 
J. A. R. Bromage and J. 8. Sethi. (iii) ‘“ The Construc- 
tion of the Silent Valley Reservoir, Belfast Water 
Supply,” by Mr. —a MclIidowie. Birmingham 
oat District Association : Thursday, January 10, 6 p.m., 
James Watt Memorial Institute, Birmingham, 3. ‘“ The 
Determination of Direction Underground,” by Mr. T. G. 
Bocking. 

InsTITUTION OF MECHANICAL ENGINEERS,——South 
Wales Branch: Tuesday, January 8, 6 p.m., Royal 
Metal Exchange, Swansea. Annual Meeting. ‘ High- 
Pressure Plant for Experimental Hydrogenation Pro- 
cesses,” by Messrs. A. T. Barber and A. H, Taylor. 
Southern Branch: Thursday, January 10, 6.45 p.m., 


Mercury- 


The Municipal College, Portsmouth. Annual Meeting, 
“Creep of Metals,” by Professor F. C. Lea. Yorkshire 
Branch: Thursday, January 10, 7.30 p.m., Hotel 


Metropole, Leeds. Annual Meeting. ‘ Textile Machin- 
ery for the Production of Worsted Yarn,”’ by Mr. David 
Waterhouse. Institution: Friday, January 11, 7 p.m., 
Storey’s-gate,S.W.1. ‘‘ Automatic Railway Signalling,” 
by Mr. E. E. Pierce. 


InstiroTe or Mrerats.—London Local Section : Thurs- 
day, January 10, 7.30 p.m., Society of Motor Manufac- 
turers and Traders, Limited, 83, Pall Mall,S8.W. 1. ‘“ The 
Manufacture and Uses of Powdered Metals,” by Mr. 
J. C. Chaston. 

Nortru-East Coast INsTITUTION OF ENGINEERS AND 
Surpsvuitpers.—Friday, January 11, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘ Heavy - Weather 
Damage,” by Mr. J. Foster King. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








SHIPBUILDING IN 1934.—Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, during 1934, launched nine 
vessels, the total gross tonnage of which was 36,578. 
The largest was the 24,000-ton Orient Line steamer 
Orion, and the total also includes two British and three 
Portuguese submarines, and the British cruiser Ajax,— 
Messrs. Workman Clark (1928), Limited, Belfast, have 
launched four vessels, aggregating 37,200 gross tons, 
the two largest of which were the 10,900-ton motorships 
Durham and Dorset.—Messrs. The Grangemouth 
Dockyard Company, Limited, Grangemouth, have done 
a amount of repair work, and their three dry 
docks have been for the most part fully occupied.— 
Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, have launched three vessels and 
a caisson, the latter for Dover Dock. The total gross 
tonnage was 9,394, and this includes the 3,953-ton 
8.8. Arctees and the 4,085-ton steam tanker Criollo Fiel. 

In addition to a good deal of repair work, Messrs. John 
Readhead and Sons, Limited, West Docks, South Shields, 


CG 


launched the 6,333-ton steamer Tynebank.—Two 
destroyers, H.M.88. Electra and Encounter, three 
sloo ne for the Royal Indian Navy and two for 


| the Portuguese Government—and a merchant steamer, 
have been launched from the Hebburn-on-Tyne yard of 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited. The total tonnage of the six ships is 9,170.— 
In addition to the 73,000-ton liner Queen Mary, Messrs. 
John Brown and Company, Limited, Clydebank, have 
launched five vessels. These include the 8,800-ton M.S. 
Port Wyndham, and a sloop-minesweeper, two destroyers, 
and an Admiralty yacht for the British Government. 
The aggregate tonnage of the six ships is 87,500. 
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| conditions have resulted in the general use of silica 


pace | brick for the settings and for the walls of coke 


1 | ovens, and although bricks are now available of a 
quality which it would have been impossible to 
procure a very few years ago, construction in 
| silica has brought with it problems noi at first 
'fully visualised. In some respects the problems 

4 | of silica in coke ovens are similar to those in gas 
| retorts, but the gas industry has to meet, principally 

5|in regard to vertical retorts, a set of problems 

8 | that do not arise in coke ovens. Both branches of 

| high-temperature carbonisation, however, present 

the common problem of ensuring that the refrac- 
tories used shall withstand the maximum demands 
that can fairly be made upon them in the present 
state of the brickmaker’s art. The Institution of 

Gas Engineers in its new standard specification for 

‘refractories referred to recently in these pages, 

| refrains from specifying in figures and by a standard 

| test the one property that is of most value for this 
| purpose, namely, refractoriness-under-load. The 
| reason lies, not in the undesirability of laying down 

| a specification, but in the difficulty of prescribing a 

test that shall be capable of giving unobjectionable 

18 |results. Previous attempts to devise a test of this 
character have been unsuccessful. The discussions 

19 | during the framing of the new specification, however, 
| having shown how widespread is the demand for 

19 | a method of classifying bricks by their behaviour 

39 under load, the problem has been tackled by the 

20 | Refractory Materials Joint Sub-Committee of the 

5, | Institution of Gas Engineers, the Society of British 

29 | Gas Industries and the British Refractories Research 

23 | Association. 

The 25th Report of this body contains an ex- 

26 haustive and highly valuable review of the possi- 

*4 | bilities and problems of making this test, prepared 

9; | by Mr. A. T. Green, Dr. Mellor and their co-workers. 

“| This report will probably long be regarded inter- 

26 | nationally as a standard work upon the subject; 

26 |it contains in its earlier pages a critical review of 
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Plate-—MACHINER Y POR “(THE ithe methods in vogue, and concludes that issues 
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LOCK AT ‘upon which definite guidance must be obtained 


| experimentally are, firstly, whether the test should 
be carried to the temperature of complete failure or 
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|whether the temperature should be maintained 
| at a value comparable with that at which the 
;material will be submitted to in service; and 
|secondly, what is the best size of test-piece to be 
}used, a problem which involves also the rate of 
| rise of temperature of the specimen. So far as their 
|work has gone at present, the authors express a 


— | preference for a test providing a continuous tem- 





days previous to the day of Publication. Passed a aoe he 


| perature deformation curve, and there can be little 


proofs must be in our hands by Saturday morn- REFRACTORIES FOR GAS RETORTS. | doubt that if the maximum amount of information 


ing, otherwise they will be taken as correct. 





THERE was an old gasworks maxim to the effect | is to be provided by any one test, their predilection 


All accounts are payable to “ ENGINEERING,” Ltd. | that “ profits are made in the retort house,” which, | is sound. It was found experimentally, however, 
Cheques should be crossed “The National Provincial | of course, simply expressed the truism that the cost | that with a test of this character, if the proper allow- 
Bank, Limited, Charing Cross Branch.” Post Office | of making gas depended upon the life and efficiency | ance is not made for the expansion of the supports 
Orders should be made payable at Bedford Street, | of the gas-making plant and not upon the purifica- | and thrust blocks of the furnace, an error of as much 


Strand, W.C.2. 


AGENTS FOR « ENGINEERING."’ 


tion plant, although the latter recovered the valu- | 48 300 deg. C. is possible in the apparent tempera- 
able by-products. To-day the cost of delivering | ture of deformation. No recommendations can 
| gas to the consumer is dependent upon the cost of | yet be given upon the size of the test-piece, but it 
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Angus and Robertson, Limited, Sydney; | fact remains that as this is partly due to the in- | between the dimensions of the specimen and the 
creased efficiency of the carbonising units and to the | temperature gradient; with a load of 50 lb. per 
Rigby, Adelaide, South Australia ; | decreased cost of carbonisation, it is still necessary to | Square inch, for example, a difference of rates of 
The | heating between 15 deg. and 3 deg. C. per minute, 
5, Avenue Defré-Ucele. capital cost of a gasworks to produce 500 millon | with the same size of test-piece, gave differences in 
cub. ft. of gas per annum is in the neighbourhood | the temperature of failure of 100 deg. C. for fireclay 
of 140,000/., this sum covering every portion of the | bricks and 60 deg. C. for silica bricks. The in- 
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works, including gasholders and up to the station 
| meter ; of thissum some 20 per cent. to 25 per cent. 
is accounted for by the cost of the refractories, 
including setting, used in the carbonising installa- 
tion. The economic importance of the refractory 
is therefore evident, but when to this is added the 
further consideration that faulty brickwork will 
allow large volumes of gas that should pass into the 
distribution mains for sale to escape into the heating 
| flues, the inherent necessity for research to ensure 
increased durability assumes additional significance. 
| Carbonisers, whether operating coke ovens or 
gas retorts, are continually making increased 
| demands upon their refractories. Higher tempera- 
| tures, more rapid carbonisation and discharging to 
schedule have all been responsible for the need for 
|improvement in refractories—a need to which 
makers have responded very well. The altered 





| vestigation should be very profitable in enabling 
the characteristics of refractories to be more 
accurately defined, thus reducing the likelihood of 
failure. When the programme of work is completed 
definite recommendations will probably be made 
on the subject of refractoriness-under-load testing. 
As we reported, a questionnaire submitted to the 
gas undertakings who are members of the British 
Refractories Research Association has been pro- 
ductive of much striking information. It is inter- 
esting to observe that whereas in one works the 
working life of a horizontal setting may be 1,000 
days, in others it may rise to 2,500 days, whilst 
vertical settings show an even greater variation. 
The differences may well be illusory in so far as they 
are related to the behaviour and properties of the 
refractory. The difference in coals carbonised, 
whether swelling or contracting, productive of 
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graphite or the reverse, together with the inter- 
position of the human element by the fact that the 
setting is condemned purely by the judgment of 
the engineer responsible, no less than the care or 
otherwise taken over the scurfing operation for 
removing the deposited carbon from the internal 
surface, may all combine to mask effects on the 
refractory per se. There is no unanimity concern- 
ing the causes of failure of retorts. Horizontals 
are subject to damage from the machines used in 
charging and discharging, from spalling, from bad 
design of the setting and from faulty joints ; joint- 
ing clay may be affected by the slagging action of 
the dust-carrying producer gases and clay may 
frequently fall out of a vertical joint. The slagging 
action of the producer gases is cited as a primary 
factor of destruction, though in the discussion upon 
the report, the chief chemist of the Beckton gas- 
works—the largest works in the world—stated that 
in his experience dust never adhered to a silica 
surface. This conclusion is opposed to the great | 
mass of opinion and it would be worth while making 
some investigation into the conditions obtaining at 
this particular works. 

Vertical retorts are subject to the same difficulties 
as horizontals and have others peculiarly their own 
added. These special difficulties result from three 
causes, The presence of vertical joints, in which the 
jointing clay does not hold so firmly as in horizontal 
joints, is a source of trouble which affects these 
retorts more frequently than is generally supposed ; 
there is a zone of flaking or spalling some 6 ft. to 
12 ft. from the top of the retort ; there is a second 
region of failure towards the bottom of the retort. 
The bottom region fails generally by reason of the 
slagging action of the coal ash liberated when part 
of the carbon disappears during the steaming of the 
coke. Work in hand upon the penetration of ash 
into the brick may enable this attack to be mini- 
mised. ‘The causes of the top flaking would require 
much space for complete discussion; no certain 
diagnosis seems possible. The original theory of 
rapid temperature changes of the silica skin around 
the 600 deg. C. inversion point, by reason of the 
downwards travel of the cold coal, appears to be 
losing favour, except as a contributory cause. The 
replies from gas engineers to the questionnaire were 
unanimous in ascribing the trouble to scurf—carbon 
deposition—and to its removal. To some it appears 
that the scurfing operation over-heats the 
surface of the brick to an extent which causes 
damage. Others contend that the interpenetration 
of the scurf into the brick causes part of the brick 
to be pulled away with the scurf; it was recorded 
some time ago that top spalling had been minimised 
and even prevented by very slow scurfing. There are 
others who hold that the curvature of the liberated | 
scurf has something to do with the action and that 
scurf is not graphitic carbon but a highly carbon- 
aceous material, which liberates gases and thereby 
sets up an internal pressure during the high tem- 
perature period of scurfing. 

The particular difficulties of the gas industry in 
respect to its refractories are various and interest- 
ing, not only to gas engineers but to all refractory 
users, and the work described in this report will 
have a much wider field of interest than merely 
within the Institution of Gas Engineers. If, from 
among the many interesting features of the report 
one may be singled out of especially wide and 
general interest, attention may be given to the 
investigation which has been commenced, into the 
manufacture of an insulating brick capable of 
being used at high temperatures above those around 
0) deg. C., up to which existing insulators can be 
used. Crushed ganister, suitably bonded and mixed 
with sawdust or powdered coke, has given encourag- 
ing results with a high refractoriness under load, 
and, in an attempt to increase the porosity, carefully 
graded mixtures of coke and ganister have been 
used and appear to be highly promising. As a 
result of these experiments it is concluded that 
there is every prospect of being able to manufacture 
silica bricks of the necessary strength and having 
the requisite high porosity. 

The investigators report that the life of a gas 
retort to-day appears to be distinctly greater than 
it was ten years ago; moreover British refractories 
are in no way inferior and in some respects superior 
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to those obtainable from foreign sources. It cannot 
be doubted that this result has in part, at least, 
been achieved as the result of the work of the British 
Refractories Research Association, a body that 
owes its inception to the Institution of Gas Engin- 
eers, though now engaged also upon work for the 
iron and steel industry and the glass and pottery 
industries. In that work, Dr. J. W. Mellor, F.R.S., 
has been the guiding spirit. Upon his recent 
retirement from his office of principal of the North 
Staffordshire College at Stoke-on-Trent, he has 
agreed to continue his work as Director of Research 
to the Association. New research laboratories, 
which were recently described in these columns,* 
have been erected at considerable cost, and the 
research work is now divorced from the Technical 
College. 
bine in expressing their pleasure that Dr. Mellor, 
whose fame in chemistry and ceramics is inter- 
national, will continue to guide the work. 








THE ELECTRICITY COMMISSIONERS’ 
REPORT. 


Tue period, since 1919, during which the Elec- 
tricity Commissioners have been charged with the 
duty of administering public electricity supply, may 
be divided into two parts. During the first, which 
ended in 1926, they endeavoured with the insuffi- 
cient powers which were then at their disposal to co- 
ordinate operation on lines which the most far- 
sighted saw to be correct. During the second, the 
Electricity (Supply) Act, 1926, enabled that co- 
ordination to be brought about, if necessary by 
compulsion, but as the carrying out of the changes 
was made the affair of the Central Electricity Board, 
the Commissioners, while retaining a general control, 
became more concerned with equally useful, if less 
spectacular, administrative duties. 

On the other hand, during the first few years of 
their existence there was great activity in the 
erection of new and the extension of old generating 
stations, while more recently, owing to the imple- 
menting of the policy of consolidating generation, 
there has been a considerable slowing up in this 
respect. In fact, while between January, 1920, and 
March 31, 1934, the capacity of new generating 
plant sanctioned for installation was 6,359,381 kW, 
or an annual average of just over 480,000 kW, 
during the twelve months ended on the latter date 
it was only 114,096 kW, while in 1932-33 it fell as low 
as 66,774 kW. Of the 1933-34 figure, however, no less 
than 100,000 kW was on account of the London 
Power Company, and only 210 kW was in respect 
of new stations. This, of course, does not mean 
that there has been any corresponding decrease in 
consumption—very much the reverse. Indeed, as 
pointed out by the Commissioners in their latest 
report,t the total electricity generated during 
1933-34 was 14,175,000,000 kWh, an increase of 
1,669,000,000 kWh. This is equal to 13-3 per cent. 
increase over the output of the previous twelve 
months, and is nearly three times as great as the 
1920-21 figure. Taking 1929-30 as a basis, the 
increases in the four succeeding years were 5-1 per 
cent., 10-2 per cent., 18-8 per cent., and 34-6 per 
cent., results which emphasise the great improve- 
ment which took place during the last six months 
of 1933-34, and show how the electricity supply 
industry weathered the depression. In both Central 
Scotland and North-East England decreases were 


turned into increases, which brought the levels in | 
these areas nearly up to those of 1929-30, and in some | 


of the other areas the improvement has amounted to 
practically 100 per cent. During the thirteen years’ 
period the amount of electricity produced per ton 
of coal and coke has increased from 663 kWh to 
1,362 kWh, while the sales have risen from 
4,997,963,253 kWh in 1924 to 11,106,415,611 kWh 
in 1933. On the basis of the estimated population, 
the sales of electricity in the latter year represented 
an average consumption of about 245 kWh per head 
of population. 

In reviewing the position generally, the Commis- 
sioners call attention to the rapid growth of the 





* See ENGINEERING, vol. oxxxviii, page 659 (1934). 

+ Fourteenth Annual Report of the Electricity Commis- 
sioners. April 1, 1933, to March 31, 1934. London: 
H.M. Stationery Office. [Price 3s. net.) 
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domestic load, the increasing extent to which 
facilities for wiring and installing apparatus on 
domestic premises are being provided, and to the 
general adoption of two-part tariffs. In the latter 
connection they rightly point out that there are 
still too many different kinds of charges and tariffs 
in force, and that an important measure of simpli- 
fication would be brought about by their reduction. 

Some interesting points arose in the administrative 
| field during the period under review. Reference is 
made to certain cases where the coal delivered to 
and paid for by a municipal undertaking was not 
of the quality and grade specified. The Commis- 
sioners tactfully express some surprise that all 
| undertakers using large quantities of coal have not 
|in their own interests adopted certain standard 
requirements in connection with the ordering, 
| delivering and testing, and ‘point out that this 
is a matter of considerable importance, consider- 
ing the extent to which the cost of fuel is a factor 
|in the total cost of energy. It is to be hoped that 
| this very mild reprimand will not be without its 
effect. 

The increasing use of electricity for signalling 
purposes on railways has brought into prominence 
the obligation placed on electricity supply authori- 
ties to take all reasonable precautions to prevent 
interference between power and communication 
circuits, whether or not the latter were in existence 
at the time the former were laid. This provision 
was extended by the Electricity (Supply) Act, 
1926, to include any circuit used for the “ electrical 
control of railways”’ that might be affected by the 
grid, and there has been a similar extension in the 
case of all recent Special Orders. The same rule 
has, moreover, been applied to certain existing areas, 
but never when the undertaking concerned raised 
any objection. In a case falling within the latter 
category, which is mentioned in the Report, it 
appeared to the Commissioners that two separable 
questions arose : Whether the obligation to extend 
protection to existing areas was reasonable, and 
whether it was reasonable when an application was 
only being made for power to supply in additional 
areas. At a hearing on the subject the railway 
companies contended that there had been a great 
extension of the use of electricity on railways since 
the original Orders were granted, and that full 
protection was necessary in both existing and pro- 
posed areas. They also argued that this had been 
recognised in principle by the Act of 1926. More- 
over, they contended that where protection could 
not be afforded by the appropriate construction of 
the power lines, the cost of altering the railway 
circuits should be borne by the supply undertakings, 
and that the same procedure should apply if more 
sensitive methods of control were introduced. After 
| careful consideration of the evidence, however, the 
Commissioners did not feel that an adequate case 
for imposing additional and indefinite obligations 
on undertakings in regard to their existing areas 
had been made out. They accordingly refused to 
extend the provisions of Section 20 of the Electric 
Lighting (Clauses) Act, 1899, to the existing areas 
of supply of the applicants. A footnote records 
|that the Railway Companies did not renew their 
| request for extended protection when the Orders 
came up for confirmation, and they may, therefore, 
|have considered on second thoughts that their 
| demands did not err on the side of modesty. 

In a section entitled Electricity Bye-Laws, it is 
pointed out that all undertakings are subject to 
Safety Regulations, which are made by the Com- 
missioners, and that a local authority may make 
by-laws for the same purpose, though actually this, 
as far as can be ascertained, has never been done. 
Powers have, however, been obtained by some 
local authorities, enabling them to control the way 
in which the wiring of buildings is carried out, and a 
general clause enabling this to be done by all under- 
takings was inserted in a recent and unsuccessful 
privately promoted Bill. During the consideration 
of this Bill in the House of Lords, it was stated that 
| the Commissioners would shortly be issuing a Code 
of Electricity Supply Regulations which would 
have the same effect as the proposed clause, and 
would enable undertakings to make supplemental 
bye-laws to meet local circumstances. This Code, 
which was issued just a year ago, has not yet 
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come fully into force. It accorded official recog- | was the translation of Diesel’s “Theory and Con” 
nition to the Regulations of the Institution of | struction of a Rational Heat Motor.” Of Donkins’s 
Electrical Engineers, but did not prescribe the | contemporaries, Jeremiah Head (1835-1899) was 
provisions as a standard from which no departure | President of the Institution of Mechanical Engineers ; 
was permissible. Following the issue of this Code, | Lord Airedale (1835-1911) was both President and 
certain bye-laws, which practically imposed the | Bessemer Medallist of the Iron and Steel Institute, 
Institution Regulations as a standard came up for| while John Jones (1835-1877) was the virtual 
confirmation, but were not approved on the grounds | founder of that Institution. There are other names 
that they would be inconsistent with the Commis- | which could be added to the list, but, in conclusion, 
sioners’ own regulations. |we may mention the two American inventors, 

Finally, it may be mentioned that the net cost Samuel Johnston (1835-1911), who made many 
of administration was 51,000/., which was appor- improvements in agricultural machinery, and Elisha 
tioned among the authorised undertakings on the Gray (1935-1901), who, starting life as a carpenter, 
basis of electricity sold, the contributions thus became & professor at Oberlin College, and then 
amounting to 1-225d. per 1,000 kWh. In addition, | distinguished hinself as a maker of electrical 
a levy of 463,000/., or 16s. 4d. per 100/. of revenue, appliances. Gray missed by a few hours being the 
was made to meet the cost of frequency standardisa- | first to patent the telephone. His visit to the 
tion. Sympathetic reference is made to the retire-| American Patent Office, on February 14, 1876, 
ment of Mr. W. W. Lackie, who was one of the | Was made the same day that Alexander Graham 
Bell lodged his claim for a patent. Gray had up- 
wards of sixty patents to his credit, and his abilities 
were recognised by his being chosen as Chairman of 
the International Congress of Electricians at the 
World’s Fair at Chicago, in 1893. 





original Commissioners appointed in 1920. 








ENGINEERING CENTENARIES IN 
1935. 


Ir has been said that one of the chief reasons for 
commemorating great men is that by so doing we 
impress the fact of the debt of the living to the past. E g 
However absorbed we may be in our own pursuits mPme Arm SERVICES. 
we but build on the foundations laid by others. Our; THE recent reply of the Secretary of State for 
debt to our predecessors was well shown by the | Air to the criticism that this country was not playing 
interesting exhibition arranged last year to illustrate | its part in the establishment of efficient air communi- 
the work of Telford, the first president of the | cation with foreign countries was followed up just 
Institution of Civil Engineers. A somewhat similar | before Christmas by the publication of a far-reaching 
exhibition was arranged at the Smithsonian Institu- | scheme for the development of Empire air commu- 
tion, Washington, to recall the contributions to|nication. In presenting this scheme in the House 
science and aeronautics of Samuel Pierpont Langley, |of Commons, on Thursday, December 20, the 
and at the same time a special memoir of him was | Under-Secretary of State for Air (The Rt. Hon. 
published by the Institution. During the past year |Sir Philip Sassoon) said that it had received the 
tributes were also paid at Cannstatt to the work of | active support of the Postmaster-General and 
Gottlieb Daimler, and at Lyons to Jacquard. These | comprised not only very material improvement 
commemorations all resulted in stimulating interest | on present time schedules, but a substantial increase 
in the work of these men, and in passing it may be| in the frequency of services. It was combined 
noted that directly through the commemoration of | with a proposal that all first-class mail to Empire 
the centenary of Trevithick in 1933, the memorial | countries covered by the projected services should 
window to Robert Stephenson has been re-erected in | be, in future, carried by air. As regards schedules, 
Westminster Abbey. The question of the removal | India would be reached from this country in just 
of the windows to Stephenson, Locke and Siemens | over two days, East Africa in 2} days, the Cape 
was referred to in our correspondence columns, and | and Singapore in 4 days, and Australia in 7 days. 
the engineering world is indebted to the Dean of | Provision would be made for four or possibly five 
Westminster for the action he took regarding the | services a week to India, three services a week to 
windows. That to Stephenson can now be seen | Singapore and to East Africa, and two to South 
at the eastern end of the north aisle of the Abbey, | Africa and Australia respectively. It was also 
and we trust that at some early date we may be | hoped that postage for letters carried by these 
able to record the re-erection of the windows to|services would not exceed 1}d. per half ounce. 
Locke and Sir William Siemens. Such services will obviously require developments 

Among the centenaries of this year will be that | not only in the air but on the earth, and to enable 
of the versatile Robert Hooke, born three them to cater for passengers as well as mail traffic, 
hundred years ago. Every engineer is familiar|a comprehensive scheme of ground organisation 
with Hooke’s law, but probably few are acquainted | is to be undertaken. Sir Philip was reticent about 
with the range and diversity of his experimental | such important questions as finance and types of 
inquiries. He was one of the outstanding con- | aircraft. He was also unable to give any date 
temporaries of Newton, Wren and Boyle. Two for the inauguration of the scheme, but the provision 
hundred years ago, Jesse Ramsden, the famous | of the necessary fleet and ground organisation will 
instrument maker, was born at Halifax. British require something like two years, and there is little 
instruments makers of the eighteenth century con- | prospect of the 14d. postal rate being introduced 
tributed largely to the advancement of practical | before 1937. 
astronomy and geodesy, and Ramsden’s three-foot | Tue New Y 's H B : 
theodolite preserved in the Science Museum is well | HE New Year's Honours List. 
worth examination. Scarcely less famous was| The New Year's Honours List, which was pub- 
Edward Troughton, another great instrument | lished on Tuesday, follows precedent in that the 
maker, who died in 1835, while that year also saw | names of engineers, whose work lies outside official 
the death of Captain Henry Kater, who was one | circles, are almost entirely absent. On the other 
of the first who worked on the trigonometrical | hand, congratulations may be offered to several 
survey of India, and who afterwards became well | who fall within that category, and to others whose 
known for his accurate pendulum experiments, and | connection with the activities that ENGINEERING 
his knowledge of weights and measures. These men | represents is more or less close. A baronetcy has 
were both theorists and practicians, but Sir Edward | been conferred on Mr. R. D. Holt, the chairman 
Banks, who died in 1835, was all his life employed | of the Mersey Docks and Harbour Board, while 
in practical construction. From canals and roads | Messrs. A. R. Atkey, chairman of the Nottingham 
and buildings, he turned his attention to works of |Water Committee and of the Joint Advisory 
ereater magnitude, and he will always be remem-|Committee on River Pollution, C. V. Boys, the 
bered as the contractor, with his partner John | well-known physicist, C. H. Bressey, chief engineer, 
William Joliffe, for the building of Waterloo, South- | Roads Department, Ministry of Transport, E. Deller, 
wark and London Bridges, and Sheerness Dockyard. | principal of the University of London, and W. L. 

Of the various engineers and inventors born a | Stampe, Indian Service of Engineers, chief engineer, 
century ago, none bore a more honoured name than | Irrigation Branch, Public Works Department, 
Bryan Donkin (1835-1902). Donkin was much | United Provinces, receive knighthoods. Sir Josiah 
influenced by Hirn, and few know more about|Stamp, chairman of the London Midland and 
Steam engines and gas engines. One of his works | Scottish Railway, becomes a Knight Grand Cross 
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of the Order of the Bath, and Col. T. M. D. Banks, 
Director-General, General Post Office, a Knight 
Commander of the same Order. Messrs. C. C. 
Hawkins, lately superintendent, Department of 
Technology, City and Guilds of London Institute, and 
E. T. Ward, engineer-in-chief of the European 
Danube Commission, are made Commanders of the 
Order of the British Empire. Messrs. E. W. Butler, 
chief structural engineer, H.M. Office of Works, 
R. G. Clark, engineer to the Middle Level (Great 
Ouse Catchment Area) Drainage and Navigation 
Commissioners, E. T. Caparn, superintending engi- 
neer, Public Works Department, Baghdad, A. J. 
Mayne, chief electrical engineer, Aldershot Com- 
mand, T. H. Scott, city engineer, Port of Spain, 
Trinidad, R. A. Weaver, superintending engineer, 
North Wales District, General Post Office, and 
R. Wheeler, city electrical engineer, Gibraltar, 
become Officers, and Messrs. H. E. Hypher, assistant 
engineer, Bengal and North Western Railway, 
W. J. Ingham, superintendent of workshops, 
College of Engineering, Poona, H. J. Smyth, 
assistant engineer, Bengal and North Western 
Railway, and E. J. W. West, assistant to the 
Chief Engineer, Posts and Telegraphs, India, are 
made Members of the same Order. Mr. V. Hart, 
Indian Service of Engineers, chief engineer, Public 
Works Department, Madras, becomes a Companion 
of the Order of the Star of India, and Messrs. 
R. B. MacLachlan, Indian Service of Engineers, 
executive engineer, Bombay, M. R. Richardson, 
Indian Service of Engineers, officiating chief 
engineer, Irrigation Branch Public Works Depart- 
ment, United Provinces, and F. J. Waller, Indian 
Service of Engineers, chief engineer and secretary 
to the government of the Punjab, Public Works 
Department (Irrigation Branch), become Compan- 
ions of the Order of the Indian Empire. 
Five Gas WASHING AT BATTERSEA. 

A report by the Government Chemists Committee 
on the results obtained with the flue gas washing 
plant at the Battersea power station of the London 
Power Company has recently been issued by H.M. 
Stationery Office. This plant, full details of which 
were given in Enarygrerrmno for October 27 and 
November 17, 1933, had been working for six months 
at the date of the report. The washing process con- 
sists, as will be remembered, of treating the gases 
in horizontal flues by water in the presence of 
metallic iron and then passing them through water 
sprays. Finally, they are treated with an alkaline 
liquor—most recently a suspension of chalk—in 
vertical flues. The Committee has seen this plant 
in action and has also had before it the records of 
the quantity of sulphur as sulphurous anhydride 
found by the Power Company, as well as determina- 
tions by the Chief Inspector of Alkali Works and 
by a representative of the Department of the 
Government Chemist. These show that the quantity 
of sulphur present as sulphurous anhydride in the 
gases escaping into the air is about 0-03 grain per 
cubic foot. They express themselves impressed by 
the energy displayed by the London Power Com- 
pany in reducing the quantity to this low value and 
record their opinion that ‘‘ the best known means of 
preventing as far as reasonably practicable the 
evolution of oxides of sulphur” has been adopted. 
They would therefore have no objection to the 
installation of three further boilers so long as these 
are subjected to the same conditions as the present 
plant. Nevertheless they recommend that before 
the completion of the station is sanctioned regard 
should be had to any developments in technical 
knowledge that may in the meantime have been 
evolved. The results so far obtained are, how- 
ever, good enough to show that in addition to the 
low sulphur content there is no fear that solid matter 
is being deposited from the chimneys. Moreover, 
the conditions laid down by the Port of London 
Authority, that the quantity of suspended matter 
in the river water should not be increased during 
its passage through the washers, that it should 
not be rendered acid and that it should not contain 
more than 14 grains in 100 gallons of de-oxygenating 
matter, are being satisfactorily fulfilled. We may 
agree with the Committee that this is a notable 
feat of chemical engineering and congratulate Dr. 
8S. L. Pearce and his assistants on the results ob- 
tained in the face of no slight difficulties. 
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THE ENGINEERING 


I. Economic Retrospect 
FOR 1935. 


OUTLOOK. 


AND PROSPECTS 


THe year 1934 has seen a marked recovery in the 
activity of the British engineering industry from 
the low levels of the depression. During 1933 the 
unbroken decline of previous years came to an end, 
and at the beginning of 1934 production for the 
home market had in recent months more than 
offset the decline in exports. The most satisfactory 
feature of the past year is that the further marked 
improvement is attributable not only to sustained 
activity at home, but also to a satisfactory increase 
in overseas business. The fact that retained imports 
of machinery have also increased, suggests that the 
world’s first struggles to throw off the shackles of 
trade restrictions have been in progress. 

During the greater part of the year conditions 
have been more favourable to a resumption of 
international trade than at any time since 1929. 
There has been a very widespread improvement in 
the internal economy of almost every important 
trading country. There has been, at least in the 
(1924 = 


Taste I.—IJndices of Production. 100.) 
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| and Iron and Steel 
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economic sphere, a truce to the series of crises 


which have marked the progress of the depression. 
Budgets have been in better equilibrium, prices 
have been steadier, artificial attempts to restore 
a sounder balance between the purchasing 
of the various sections of communities have 
assisted by 


power 

been 
Act of God, and in some cases have 
come near to achieving their purpose. It was never 
to be expected that any formal abandonment of 
economic nationalism by Governments would be 
politically possible. But the of con- 
tidence such developments as _ those 
described above, has unloosed purse-strings in each 
country. Exhausted stocks necessitated the re 
sumption of productive activity in all countries, 
and this in turn led to a demand for raw materials 
and imports. Governments which would be un- 
willing as a matter of ,olicy to abandon economic 
nationalism, have hesitated to obstruct the natural 
spill-over of returning prosperity, even when it 
resulted partly in business outside their own customs 
union. 


restoration 
following 


The revived production of consumption goods led 
after a short interval to a new demand for capital 
goods. Particularly in the raw-material producing 
countries, rising prices of agricultural products 
provided the means of paying for new equipment. 
Great Britain, as a result of the depreciation of 
sterling, was in a more favourable position than the 
gold bloc countries to obtain such orders as were 
available, while her two greatest rivals in engi- 
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neering, Germany and the United 


States, were | 


Perhaps the most satisfactory feature of all is 


attempting rapidly to adjust themselves to major | an increase of 20 per cent. in the volume and value 


changes in their internal economy. 


of British exports (see Table V), the value per ton 


Meanwhile, there has been a period of brisk | having remained substantially unchanged. It is true 


utivity in the home market. 


The cheap money | that the results for 1934 are only equal to those of 


policy pursued in this country for more than two | 1931, are less than half the 1913 volume, and less 


The 


new capital issues on an important scale. 


figure for the United Kingdom in October, was | 


larger than in any month since 1929. The process 


of re-equipping industry has developed in earnest | 
more the | 


since the entrepreneur has seen once 


indeed 


prospect of profitable operation. It is 


far with little or no stimulus from the expenditure | 


of public money, and is almost entirely attributable 


to the spontaneous reaction of private enterprise to | 


the improved outlook. 


In Table I the Board of Trade production indices | 


and the * Iron 
It will 


for “* Engineering and Shipbuilding ”’ 


and Steel Group,” respectively, are given. 


be seen that both of these series record substantial | 
advances to levels, which though short of the 1929 


figures, are a long step towards that objective. 


Tasie IIl.—Employment in British Engineering Industry. 





Number Number Number 
Insured. Unemployed.' Employed. 

July 1923 1,115,940 192,738 932,292 
1924 1,080,000 | 133,236 946,764 
1925 1,100,850 22,439 978,411 
1926 1,100,350 176,150 924,200 
1927 1,094,150 99,763 994,387 
1928 1,075,330 103,386 971,944 
1929 1,100,770 89,650 1,011,120 
1930 1,116,970 177,181 939,789 

» 1931 1,106,600 296,039 810,561 
» 1982 1,079,320 304,656 774,664 
1933 7 1,057,320 239,588 817,732 
iv34 1,068,900 145,513 923,387 


Another clear indication of progress is available 
in the statistics of employment compiled by the 
Ministry of Labour. These figures are strictly 
referable to the engineering group of industries, 
ind cover the great bulk of the workpeople occupied 
inengineering. From the second column of Table II 
it will be seen that the net efflux of workpeople 
from engineering to other industries, which has 
been a characteristic of recent years, has been 
reversed. This increase in the regular personnel of 
the industry has been accompanied by a striking 
reduction in the numbers unemployed. At 145,000, 
these are less than half the figures for 1931 and 1932, 
and distinctly smaller than those for 1926 and 
1930. The numbers employed have consequently 
increased to a level which, while still subnormal, is 
within reach of post-war figures. 

A further useful series relates to the home con- 
sumption of iron and steel as an important raw 
material of the engineering industry. No doubt 
the very striking increase of more than one-third 
in this figure (Table II1) is ascribable in part to boom 
conditions in the building industry. The output 
of dwelling-houses alone during the past year has 
achieved record levels. But some substantial part 
of this increase is attributable to the engineering 
industry, the motor section of which has also experi- 
enced record activity. 

Taste IIIl.—United Kingdom Iron and Steel Consump- 
tion. (Tons.) 


Monthly 
Average 


Retained 
Imports 


U.K 


Production. Consumption. 


Exports. 








1924 1,292,400 201,690 320,953 ,173,100 | 
1925 1,137,300 225.923 | 310,047 | ,052,300 
1926 504,500 248,994 | 565,800 | 
1927 1,365.8 249,684 1,382,200 | 
1928 1,260,800 355,038 1,146,500 
1929 1,435,400 364,962 1,304,900 
1930 1,124,600 263,160 1,102,800 
1931 743,000 165,000 815,600 
1932 740,000 | 164,124 713,728 
1933 927,000 80,000 159,000 848,000 | 
1934 1,243,000 113,000 | 188,000 1,168,000 | 


The increased demand for machinery in this 
country referred to above is borne out by the 
statistics of net imports. In spite of tariffs and 
exchange difficulties, the volume of these imports 
has increased by one-half, and the value by rather | 
more than one-quarter, as a result of a sharp 
decrease in the value per ton. The latter figure is 
still, however, well above the average post-war | 
figure, as will be gathered from Table IV. 


| 

| 
significant that this home revival has proceeded so | !813 

| 

| 

| 


| last. 


TaBLe IV.—United Kingdom Retained Imports of 











Machinery. 
Year Volume. Declared Value per 
- ons. Value. Ton. 
| ' ! 
£ £ 
5,960,866 | 72-0 
1923 81202301 | 163-9 
1924 9,290,777 | 167-2 
1925 | 10,512,979 154-7 
1926 11,427,826 | 153-2 
1927 14,415,645 | 151-1 
1928 | 15,102,416 161-9 
1929 | 7,522,792 | 162-4 
1930 | | 16,356,157 | 162-4 
1931 | | 14,130,000 160-6 
1932 9,359,076 | 180-6 
1933 40,800 7,670,904 188°0 
11934 62,004 | 10,534,404 170-0 


| than two-thirds of the 1929 level; yet so substan- 
|tial a reversal of the trend of six long years is 
| heartening in the seventh. It must also be remem- 
bered that the results would look better still if it 
|were convenient to include the products of the 
| motor industry in the category of machinery. 

Taste V.—United Kingdom Exports of Machinery. 





, Volume. Declared Value per 

Year. Long Tons. Value. Ton. 
| 

| £ £ 
| 1913 689,389 33,602,474 48-7 
| 1923 432,486 44,516,164 102-9 
| 1924 463,447 44,782,960 96-6 
| 1925 517,152 49,163,045 95-0 
| 1926 476,333 45,686,987 95-9 
| 1927 : 512,460 97-4 
11928 .. ..| 565,960 , 94-9 
| 1929 oa 562,263 54,350,821 | 96-6 
| 1930 481,345 | 46,928,361 | 97-5 
931 328,400 32,839,000 | 100-0 

1932 .. 305,816 29,718,891 94-1 

1933 .. eel 275,076 27,024,000 98-3 

1934 330,252 | 32,314,236 97-8 


The year 1934 has then been a most satisfactory 
one by comparison either with its immediate pre- 
decessors, or with any intelligent anticipation which 
could be made a year ago of the prospects. In the 
home market a considerable measure of improve- 
ment seemed fairly assured, since, if itdid not develop 
spontaneously, a vigorous policy of national recon- 
struction could have achieved the desired result. 
In looking forward to 1935, it is, therefore, a favour- 
jable feature that the stimulus of development 
expenditure is still in reserve in case of a setback, 
while no very definite signs of a setback in the 
engineering industry itself can yet be observed. 
|On the other hand, a study of the main industrial 
| groups reveals one disquieting feature. The revival 
|in the capital goods industries followed after an 
jinterval of no less than 18 months the revival 
|of the industries making consumption goods. The 
latter group of industries after three years of 
uninterrupted progress slackened during the late 
}summer of 1934, and have even declined slightly 
|for the past few months. If this tendency were 
|to be prolonged, it would portend sooner or later 
_ unfavourable reaction upon engineering, unless 
the place of flagging private demand were promptly 





_| taken by Government-financed activities. 


As regards export trade, no such happy develop- 
ments as those of 1934 could have been foreseen a 
year ago. Looking forward to 1935, there cannot 
| be any assurance that the combination of circum- 
|stances which made such progress possible will 
continue. It would be pessimistic to anticipate 
that there will be no resumption of the general 


|internal progress of the principal trading nations, 


although in the latter half of 1934 it was sharply 
checked by the threatening political atmosphere. 
Let it be assumed, as is quite reasonable, that the 
recent efforts at pacification will bear fruit. Within 
a few months the general background for increased 
British engineering exports would be restored. 
Even so, the more transient advantages which the 
British industry enjoyed last year vis-a-vis its 
principal competitors, can hardly be expected to 
There is no reason to think that the recent 
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changes in Germany and America will increase the 
competitive power of their engineering industries in 
world markets, at least on anyshort view. On the 
other hand, the worst dislocation of the transitional 
period between two fundamentally different regimes 
is probably finished with in each case. 

The statesmanlike approach to labour problems 
which has for so many years been the rule in British 
engineering, precludes pessimism as to the outcome 
of the important negotiations which will commence 
early in 1935. It is, however, to be hoped that 
there will be no tendency to build excessive expecta- 
tions on the measure of revival that has so far been 
achieved. As far as the export trade is concerned, 
the real competitive struggle on the new post-slump 
basis has yet to begin. It is perhaps not too much 
to say that last year’s results were due in large 
measure to a fortunate set of circumstances. Even 
in the home market with all its modern protective 
structure, imports of machinery responded quickly 
to improved demand with a 50 per cent. increase. 
Assuming, as it is fair to assume, that these 
considerations will carry due weight with those 
concerned, and in the absence of any disastrous 
complications, it would be definitely pessimistic to 
forecast anything but further progress for the 
engineering industry, both in the home and export 
markets. 


LETTER TO THE EDITOR. 


SEPARATION OF RADIATION AND 
CONVECTION HEAT LOSSES. 


To tHe Epiror oF ENGINEERING. 








Sir,—Heat is lost from a free surface by radiation 
H,) and by convection (H,), and may be written 


ee o> =n . (a) 
where 
(To/100)*} 


Hy = 0-172 x x {(Ts/100)* 


(B.Th.U. per sq. ft. per hour.) . (8)* 
He = C x (Ts — Ta)’ 
(B.Th.U. per sq. ft. per hour.) (y)T 
and 
p Emissivity of surface (black body 1-00). 


I's Temperature of surface (deg. F. absolute). 

la Temperature of air (deg. F. absolute). 

To Surface temperature of surrounding objects, 
hereinafter assumed equal to Tq (deg. F. 
absolute). 

Cc Coefficient of natural convection {B.Th.U. 
per sq. ft. per hour per (deg. F.)}. 

When determining C from observations of H it has 
been customary to assign a value to p based on the 
best available data. Conversely, when it is desired 
to separate H into its constituents, H; and Hg, there 
is often considerable doubt concerning the correct value 
of p, so that an arbitrary value must be assigned to 
C. In general, there is doubt concerning the values of 
both p and C, 

A method has been evolved for separating the co- 
efficients p and C in equation (a) above, using 
experimentally determined values of H for a surface 
at not less than three separated temperatures (Ts) 
within a range of about 1,000 deg. F. The following 
assumptions are necessary :— 

(1) That Tg is constant for all determinations of H, 


and that, over the range of T, employed, 

(2) C is constant, 
nd 

(3) p varies linearly with Ts§. 

Curves are plotted on a rectangular diagram with 
(ls — Tq) as abscisse and with ordinates repre- 
senting heat loss increasing in opposite directions from 
a false datum. Radiation curves (equation f) are 
plotted above the datum for various values of surface 
emissivity (p = 0-10 to 1-00), and convection curves 
(equation y) are plotted below the datum for various 
values of convection coefficient within the appropriate 
The false datum is employed for convenience, 
to bring the radiation and convection curves closer 
together. 

With the selected convection curve as base line, 
vertical distances equivalent to the observed total heat 
loss (H) are erected at the appropriate abscisse, the 
termination of each distance indicating the surface 


range. 





* Hottel, H. C., Chem. Engrs. Handbook, Section 7, 
page 885. Published by Messrs. McGraw-Hill Book 
Company, Incorporated, New York and London, 1934. 
_ | Fishenden and Saunders, The Calculation of Heat 
Transmission, pages 96 and 97. Published by H.M. 
‘tationery Office, London, 1932. 

: Ibid., pages 97—100. 
§ Hottel, H. C., loc. cit., pages 880-884. 
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emissivity which would account for the radiation heat 
loss if the convection heat loss had been correctly 
gauged. For each assumed convection coefficient a set 
of values for p is obtained, and the problem is now 
to determine the most probable set. 

All sets of values for p are plotted as ordinates 
on a rectangular diagram with corresponding values 
of T, as abscissee. Each set is analysed by the method 
of least squares to enable the best-fitting straight line 
to be drawn, and the set which deviates least from the 
appropriate best-fitting straight line is taken to indicate 
the most probable values for surface emissivity, in 
accordance with assumption (3) above. 

This selection of one set of values for p as the most 
probable immediately fixes the most probable value 
of the ruling convection coefficient C. 

The above method has given values for both p and 
C in good agreement with well-established values in 
the literature, separately determined. The precision 
is increased by increasing the number of observations 
of H, and by increasing the range of Ts within the 
limits defined. 

SypNEY STEELE. 
7, Sefton-avenue, Widnes, Lancs. 
December 28, 1934. 








THE FEDERATION OF BRITISH 
INDUSTRY MISSION TO THE 
FAR EAST. 

In view of the possibility of early development 
of the great eastern territory of Manchoukuo, the 
Federation of British Industries sent out last autumn 
an industrial mission, to ascertain what part British 
industries might be able to take in the work. The 
inquiry was of a purely industrial character. It had 
no government association, and was non-political. 
The mission consisted of Lord Barnby, Sir Charles 
Seligman and Messrs. Guy Locock and Julian Piggott, 
who were assisted in their travels and deliberations 
by the adviser to the Manchoukuo Government, 
Mr. A. H. F. Edwards, and by Captain C. H. N. James, 
the Federation representative in Tokyo. In addition 
to the work in Manchoukuo, the mission undertook 
investigations with a view to improving British trade 
in relation with Japan. The report of the inquiry 
has just been published. The mission returned home 
in November, with the definite opinion that there 
are many openings fcr British trade in the new state, 
particularly in the provision of capital goods for use in 
the rigid development work which is now being under- 
taken. A definite assurance was given that offers of 
business on a substantial scale will be made to British 
industry, and an agreement was effected regarding 
steel supplies, the details of which have been submitted 
to the British Iron and Steel Federation. 

A factor of the greatest significance in the future 
development of Manchoukuo is the South Manchuria 
Railway. It is representative of modern practice, 
with stream-lined locomotives and coaches, air-con- 
ditioning being adopted in the passenger stock. Steps 
have been taken to eliminate, as far as possible, both 
vibration and noise. The railway company’s interests 
are widespread. It owns businesses dealing with 
agricultural, mining, hotel and restaurant, and other 
affairs, as well as newspaper publications. Fifty per 
cent. of its capital is held by the Japanese Government, 
who further guarantee the foreign loans floated in 
London. It may truly be claimed that the South 
Manchuria Railway is the most powerful auxiliary 
in the modernisation of Manchoukuo. 

Though still primitive in its nature, the agriculture of 
the country is its main industry. The use of machinery 
in this work has, so far, made but little progress, and 
as the cost of manual labour is very small, it is hardly 
likely that mechanisation on any scale will prove 
profitable, except in the case of the very largest farms. 
Communications and transport offer much wider scope. 
New railway lines are under construction, or projected, 
in the north, and will open up regions difficult of 
access. In dealing with the sea-borne traffic it seems 
probable that the place of Vladivostock will be taken 
by Yuki, Rashin and Seishin, three ports of Northern 
Korea, the second-named promising to be the most 
important. Road systems will have to be developed 
to act as feeders to the railway, and work is being carried 
out to deal with this matter in the neighbourhood of 
the principal cities. This will result in a demand for 
omnibuses, lorries and other forms of motor traction. 
House building is being undertaken, as well as the 
erection of offices and factories. The manufacturing 
industries that are being developed are concerned with 
steel-making, cement, textiles, timber products, 
magnesium, alcohol, petroleum products and light 
engineering goods. At the present time there seems 
to exist a great demand for Diesel-engined road rollers, 
building machinery, general road-making equipment, 
stationary Diesel and other oil engines, machine tools, 


omnibuses and commercial motor vehicles, wire rope, 
structural steel, dredging plant, tractors for road- 
making, and every type of equipment for electricity 
generation. 

Anything in the nature of a trade war between 
Japan and the United Kingdom is to be deprecated. 
Co-operation is likely to afford a much better solution 
of the problem. This may be brought about, the 
Federation suggests, in many ways, such as by conscious 
directional control of exports, by the division of markets 
on a quantitative basis, by similar action on a territorial 
basis, by mutual efforts to develop some of the more 
backward markets, by agreement on some level of 
export prices, by rationalisation, or by joint manufac- 
turing activities. Such schemes are now the subjects 
of review by two committees, one Japanese and 
the other British, to enable the most rapid progress 
to be made. A very friendly atmosphere has been 
created, and it is now necessary for the individual 
industries to formulate their plans. British industry 
can. hold its own in many places in competition with 
Japan, but adjustment will be necessary between the 
two countries if severe competition is to be avoided. 
Any such action will prove to be of advantage to both, 
while it will simultaneously contribute considerably 
to the restoration of world trade. 








THE MECHANICAL TESTING 
OF TIMBER. 


Tuovuau the various national laboratories throughou 
the world have adopted standard methods of testing 
small specimens of timber, free from knots, shakes 
and other defects, it has been generally felt that 
several of the methods commonly employed are open 
to serious criticism. For this reason the Department 
of Scientific and Industrial Research, after consultation 
with the Forest Products Research Board, and Sir 
Ralph Pearson, formerly Director of Forest Products 
Research, appointed a Committee on the Mechanical 
Testing of Timbers, under the chairmanship of Sir J. 
Alfred Ewing, to go into the matter and if possible to 
suggest improved methods of testing and to advise 
the Board on suitable lines of investigation to be 
pursued. A report of this Committee, entitled 
““Mechanical Testing of Timber,” has now been 
published by H.M. Stationery Office at a price of Is. 
net, and this report reviews the work done and the 
conclusions arrived at. 

The tests of any material to be used for structural 
purposes are of two types, namely, those designed 
to determine a single mechanical property, such as 
the tensile, or compressive strength in a particular 
direction, or the modulus of elasticity ; and, secondly, 
those which experience has shown to be useful as 
affording indications of the suitability of the material 
for a specific purpose, though not dependent on any 
single property. Clearly the last class provide data 
which do not admit of interpretation in terms of indivi- 
dual properties but involve many, and they provide 
comparative indications of the suitability of materials 
to meet the practical requirements. The tests, 
which most users are mainly concerned with are of the 
first type, but these do not always furnish definite 
results, for even with metals careful consideration has 
to be paid to the manner of applying the load in order 
to obtain uniform results. In testing timber the 
difficulties are much intensified, as this is not so much 
a material as a structure, with mechanical properties 
dependent upon the way in which the structure of the 
cell walls is built up in the living tree. In a tension 
test, the simplest of all to carry out with metals, 
the difficulties with timber are considerable, par- 
ticularly in the direction of the grain. The grips 
used induce other stresses and failure is apt to occur 
in a manner that has nothing to do with the property 
under investigation. The strength to resist pull in the 
longitudinal direction is many times that in the radial 
or tangential directions. Strength in the radial direc- 
tion is frequently somewhat higher than in the tan- 
gential, but this does not hold for all types of wood. 
Further complication results from the fact that the 
properties of all woods are affected by the moisture 
contents. 

Although tests of tensile strength along the grain 
of timber are often made they are frequently of doubtful 
accuracy. It is to be noted that such tests find no 
place whatever in the British Standard Specification. 
In the United States, also, though tensile strength is 
regarded as a fundamental property which cannot 
be ignored entirely in any scientific specification of the 
mechanical qualities of timber, the difficulty of obtain- 
ing consistent results with the grain is well recognised. 
The general attitude there is reflected in a statement by 
the Forest Products Laboratory of that country, which 
points out that tensile strength along the grain is 
little needed in design, and consequently very little 
information on it is available. One of the members of the 
Committee on the Mechanical Testing of Timber, 








filters for waterworks, railway car-couplers, trucks, 


Mr. W. D. Douglas has now shown that, if the 
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test specimens used are constructed by a method 
allowing them to be adequately supported during 
shaping so that all bending actions are avoided, tensile 
strength values can be obtained which are not only 
as consistent amongst themselves as those for other 
strength properties, but are greater than those given by 
specimens made according to former methods. Speci- 
mens of the most suitable type, of rectangular cross- 
section, can be prepared with an ordinary jack plane, 
modified by having a curved base in the direction of 
its length. When one face of the test piece has been 
planed to form, the opposite one can be treated, the 
specimen being supported on the first curved face, on 
a former of suitable radius, say 90 in. Other methods 
of forming than hand planing are possible, provided 
small fine cuts are employed and the test pieces are 
adequately supported to prevent bending. Tests have 
been made for the Committee of various timbers with 
test-pieces of approximately } in. square section at 
each end, and } in. square section at mid-length, the 
tapered length being about 14 in. Beech was found to 
give an average of 27,550 |b. per square inch, the 
highest figure noted, and oak, the lowest, an average 
of 12,880 Ib. per square inch. To facilitate this 
method of testing, a special jig, or supporting frame, 
had been designed at the Forest Products Research 
Laboratory, for use with a modern spindle moulder, and 
high-speed rotating cutter. The load-extension graph 
fer Scots pine was found to indicate the limit of pro- 
portionality at about half the ultimate tensile strength. 
The value of Young’s Modulus for beech was found 
to be from about 2,000,000 Ib. to 2,600,000 Ib. per 
square inch for the different specimens tested, and 
to be less for other woods. 

With reference to tension tests at right angles to 
the grain, which have formed the subject of well-founded 
criticism, the Committee, as the result of work in 
which the method prescribed in the British Standard 
Specification was used, came to the conclusion that 
the method there stipulated was unsatisfactory and 
did not give a definite stress over the surface on 
which yielding was intended to occur. Investigations 


by Professor E. G. Coker and his assistants* have 
shown by optical analysis that the values were 
not at all uniform on the surface. The Committee 


consider the single-cleavage test to be less objectionable 
than the double-cleavage test. Bobbins provided 
the best type of specimen for uniform results across 
the grain. 

The compression test parallel to the grain is held 
to be the most important for timbers, as when the 
material used for constructional purposes such 
failures as occur are mostly in portions under com- 
pressive stress. After thorough investigation in this 
connection, it has been concluded that for exact testing 
the work must be held by plates kept parallel throughout 
the test, turned bobbin specimens with a length of 
parallel portion one-and-a-half times the diameter being 
the most suitable. For tests at right angles to the 
grain it is recommended that they should be made 
on a 2-in. cube. Where a definite maximum load was 
taken, the records, it is suggested, should include, in 
addition to its value, the associated strain, as well as the 
limit of proportionality. Where there was no definite 
maximum load, the stress which produced a com- 
pression of 0-1 in. should be noted. Since the strength 
in the tangential direction differed generally from 
that in the radial, the test should not, as now, be 
confined to the one case, but should be made for both. 

Shearing strength is also one of the most important 
structural qualities of timber, but satisfactory testing 
in shear is not easy. The arrangements in common 
use cause the material to yield under a stress which 
differs widely from the pure stress, and is far from 
uniform over the section under test. In the standard 
tests the material used is an almost cubical block, with 
a step on one side. The unstepped part is carried on a 
fixed support and the stepped part sheared off by a 
plunger which exerts a measured thrust. Some time 
ago Mr. C. J. Chaplin, a member of the Committee, 
introduced roller bearings into the shear apparatus, 
and showed that they contribute greatly to the 
elimination of frictional errors. They have therefore 
been generally adopted. Professor Coker, with Mr. 
Coleman, has investizated the stress distribution with 
the standard form of test specimen used in the Forest 
Products Research Laboratory, and, as a result, a 
modified form of test specimen is now recommended. 
This has no step, and the shearing thrust is applied to 
it by two L-shaped attachments, the backs of which 
supply an anti-tilting couple. For the usual size of 
timber blocks, cubes of 2 in. side, it has been found that 
a gap of } in. in the horizontal direction between the 
vertical planes of the faces of the two L pieces is satis- 
factory. 

Though a central loading test for bending is not 
as satisfactory as one with four-point loading, it 
has been found satisfactory for grading various species 
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* See ENGINEERING, vol. cxxxiv, p. 311 (1932). 
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and its continued use is recommended for this limited 
purpose. A test in which the amount of energy 
necessary to break a beam by impact is measured is of 
some value, but, on the information available, it is not 


| possible to recommend any particular machine for the 


purpose, to the exclusion of others. Where the Hatt- 
Turner machine is employed the test should be con- 
ducted by the increment-drop method, recording the 
maximum drop only. A single-blow type of machine 
which would measure the energy of fracture by the 
loss of energy of the mass delivering the blow, is 
considered to be preferable in principle. Something 
in the nature of an abrasion test, the Committee states, 
is much needed for the selection of timbers for flooring 


and other purposes, where resistance to wear is the most | 


important property, but more work is required on this 
subject before any recommendation can be made. 








STEPHEN MARINE ENGINE TRIALS. 


In ENGINEERING, vol. cxxxvi, page 489 (1933), a 
description was given of a three-cylinder semi-uniflow 
marine engine built by Messrs. Alex. Stephen and Sons, 
Limited, Linthouse ; 


(1934), it was stated that one of these engines had been | 


fitted in the Loch Ranza, built by Messrs. Stephen to 
the order of Messrs. MacLay and MacIntyre. The 
results of trials, both on the test bench and at sea, on 
this engine were given in a paper entitled ““ A New Type 
of Marine Steam Engine,”’ read by Mr. G. R. Grange 
before the Institution of Engineers and Shipbuilders 
in Scotland on December 18 last. Three series of shop 
trials were carried out. A summary of the first of these 
series, made by Professor Mellanby, was given in our 
first article on the engine, and we may at once proceed 
to the sea trials, as recorded in Mr. Grange’s paper. 
The leading particulars of the vessel are reproduced in 
Table I on this page, and of the engine in Table II. 
The auxiliaries included a forced-draught fan, a circu- 
lating pump, a dynamo, and general service and 
ballast pumps, all supplied with superheated steam. 
It was decided that as hydraulic power was available 
for the operation of the main engine valves, it would 
be advantageous to substitute hydraulic steering gear 
for the ordinary steam steering engine. The steering 
gear operates at the full oil pressure of 400 lb. per 
square inch. The return pipe from the gear to the 
drain tank has a spring-loaded valve which ensures 
that the whole range is always full of oil, and thus 
prevents hammer on the rams. 


TaBLe I.—Particulars of s.s. “‘ Loch Ranza.” 
Length between perpendi- 
culars , 412 ft. 
Breadth moulded 56 ., 


Depth moulded, to upper 


deck eee 28 ,, 
Boilers. 
No 3 single-ended. 
Diameter 14 ft. 9 in. 
Length ‘ 12 ft. 
Total heating surface 5,628 sq. ft. 


126 o 
220 Ib. per sq. in. 
600 deg. F. 
Prope llers. 
18 ft. 6 in. 
16 ,, 8,, 


115-3 sq. ft. 


Grate area . 
Steam preassure 
Steam temperature 


Diameter 
Pitch, mean 
Expanded area 
No. of blades ‘ 4 

Trial Loading. 


Displacement 12,425 tons. 


Block coefficient 0-753 
Draught forward 23 ft. 9 in. 

aft 25 .. 2.5, 

- mean 25 ft 

TasLe I1.—Particulars of Engine. 
Cylinder diameter 43 x 23} x 43 in. 
Stroke . 42 in. 
Condenser ... - 1,750 sq. ft. 
Indicated horse-power 2,000 
Revolutions per minute 70 


35 to 63 per cent. 


High-pressure cut-o 
20 to 23 


Low-pressure cut-off 


No. of expansions 9 to 19 _ 
Mechanical efficiency 96 per cent. 
Valve operating oil pressure 400 Ib. per sq. in. 
Forced lubrication pressure 25  ,, rm 
Weight of complete engine 84 tons. 
Air Feed Oil 
Pump. Pump. Pump. 
Diameter of 
Steam cylinder ... in. 9 > 9} 9} 
Pump cylinder ... oe 16 7 54 
Stroke - 12 2 15 


The results shown in Table III were obtained on 
October 2 in a fully-loaded condition, the sea being 
smooth and the wind light. Manceuvring trials of the | 
engine proved very satisfactory, the engine being | 
reversed from full ahead to full astern in 10 seconds, | 
with full way on the ship. Reversing was carried | 


out by leaving the engine stop valve full open and | 


moving the rotary distributor straight over from the| Department of the Institution, 
| London, 8.W.1, price 1s. 2d. post free. 


ahead to the astern position, with a pause in neutral. 


and in vol. cxxxviii, page 379 | 


(JAN. 4, 1935. 
| The Loch Ranza sailed for Montreal on October 6 
|} and arrived on October 18, having experienced a very 
| stormy passage, propeller slip on one day being over 
35 per cent. The chief engineer reported that during 
the voyage the main engines worked satisfactorily at 
jall times. Table IV shows the results of a fuel-con- 
| sumption test made by the engineer on October 25, on 
|}a voyage from Montreal to Port Tampa, in ballast. 
| The coal used was stated by the suppliers to have ; 
| calorific value of 14,000 B.Th.U. per Ib., and was 


Taste IIT. 





| 
Mean speed on mile knots 11-02 11-57 
| Pressure at stop valve _ 
Ib. per sq. in. 200 203 
| Vacuum at condenser in. 27-7 27-6 
Steam temperature at stop valve 
deg. F. 568 585 
| Low-pressure receiver deg. F. 383 433 
Feed temperature, hot well 
deg. F. 94 
Low-pressure heater deg. F. 185 
| High-pressure heater deg. F. 275 
| Mean pressure referred to low- 
pressure cylinder 
Ib. per sq. in. 42-7 48-2 
Indicated horse-power 
High-pressure ave 550 545 
Low-pressure forward 605 796 
Low-pressure aft ase 574 733 
| Total indicated horse-power 1,729 2,074 
| High-pressure cut-off per cent. 50 63 
Low-pressure cut-off per cent. 23 22 
Revolutions per minute ees 67-0 71-2 
Slip a percent. 0-07 1-05 
D&gV?/i.h.p. = ‘ 415 400 
Air temperature at furnace 
deg. F. 297 298 
Temperature at funnel base 
deg. F. 435 475 


Taste IV. 


Weather. Fresh to strong following wind and sea. 


Sea temperature wih es deg. 56 
Circulating discharge temperature 84 
Hotwell temperature ‘ oes - 92 
Filter temperature “ : 126 
Exhaust heater temperature ~“< t 210 
pressure Ib. per sq. in. 5 
Pressure heater temperature deg. F. 300 
- + pressure Ib. per sq. in. 55 
Steam temperature at stop valve deg. F. 585 
»» pressure at stop valve Ib. per sq. in. 216 
Oil pump speed double stroke per min. 11 
»» pressure at filter.. Ib. per sq. in. 400 
” os engine »» »» 340 
- a forced lubrication lb. per sq. in. 35 
Boilers in use “a he bes 2 
Forced draught pressure at fan in. 1} 
Air temperature at furnace deg. F. 265 
Funnel base temperature _ * 200 
CO, in gases <td per cent. 11 to 12 
Engine speed eee bee r.p.m. 69 
High-pressure cylinder cut-off per cent. 30 
Low-pressure cylinder cut-off ia 15 
Total indicated horse-power obi 1,625 
Coal per indicated horse-power : Ib. 1-16 
Ash ... oes os bine percent. 18-4 
reported to be very fast-burning. The ash content 


obtained from the suppliers’ analysis was 5 per cent. 
to 6 per cent., and the difference between this and the 
18 per cent. as measured during the fuel-consumption 
trial is partly accounted for by the amount of fine coal 
falling through the fire bars. A further trial was 
subsequently carried out on a full-loaded displacement 


| of 12,200 tons, and gave the following results: speed, 
)1l 


knots; propeller revolutions, 67 per minute; 
indicated horse-power, 1,875; coal consumption, 
22} tons per day (Virginian), or 1-13 lb. per indicated 
horse-power per hour. The coal constant D$V?/coal - 
31,000. 





Exvectriciry Suppty ReGuiations.—On December 30, 
1933, the Electricity Commissioners issued a revised Code 
of regulations for the supply of electricity, which, it was 
announced, would come into force on January 15, 1934, 
in respect of all works brought into use and all supplies 
of energy commenced on or after that date, and would 
apply in lieu of all prior regulations as from January |, 
1935. It is now announced that as a result of certain 
representations and suggestions for amendment, the 
operation of the retrospective provisions has been 
postponed until January 1, 1936. Revised regulations 
will, it is stated, be issued as soon as possible. 


British STANDARD SPECIFICATION FOR PHOSPHOR- 
Bronze Tuses.—The British Standards Institution has 


| recently issued specification No. T. 52 for hard-drawn 


hosphor-bronze and phosphorus-deoxidised bronze tubes 
for aircraft purposes. The specification replaces the 
Air Ministry Specification No. D.T.D. 79a. The chemi 
cal composition has been drawn up to cover bronzes in 
which the phosphorus is an essential residual constituent, 
and bronzes in which phosphorus has been used for 
deoxidisation purposes only. Full particulars regarding 
mechanical tests and manufacturing tolerances on the 
dimensions of the tubes are included. Copies of the 
specification may be obtained from the Publication 
28, Victoria-street, 
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CENTRIFUGAL BABBITTING MACHINE. 


CONSTRUCTED BY MESSRS. 


THOMAS RYDER AND SONS, 


LIMITED, BOLTON. 
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CENTRIFUGAL BABBITTING 
MACHINE. 


Tue centrifugal babbitting machine for connecting 
rods illustrated in the accompanying figure is manu- 
factured by Messrs. Thomas Ryder and Sons, Limited, 
Turner Bridge, Bolton; the sole agency for Great 
Britain and Ireland being held by Messrs. A. C. 
Wickman, Limited, Coventry. The machine is of 
the continuous-production type, and is built on the 
unit principle. It consists essentially of three motor- 
driven revolving faceplates mounted on a rotary plat- 
form. Two of the connecting rods are revolving at 
high speed, solidifying and cooling the metal, during 
the time that the third is being loaded in a fixture on 
the faceplate, and the white metal lining cast in by the 
operator. 

In the illustration, the head in the foreground is 
opposite the loading station, and may be assumed to 
be stationary. To load the head, the handle shown to 
the left is raised, causing the front portion of a spring- 
loaded anvil to move forward so that the big end of 
the rod may be introduced behind it, while the small 
end is located on the stud provided on the faceplate, 
and visible in the figure. The handle is then lowered, 
causing the front portion of the anvil to close on to, 
and locate, the big end. Both the front and back 
portions of the anvil are of hardened and ground steel, 
and form the dies for the Babbit metal. A push button 
is now depressed to start the faceplate revolving at 
about 1,000 r.p.m. The correct amount of white metal 
is next poured through the central hole in the front of 
the anvil, using a long spout ladle. When casting is 
complete, pressure on the pedal visible on the base in 
the figure causes the table to index round until the 
next head is in position. The faceplate on this head 
having been brought to rest by an automatic brake 
during the indexing period, the rod can be unloaded 
without delay. There are automatic stops to each 
head and to the table, and all parts of the machine are 
lubricated from a central oil well. The revolving 
faceplates are of aluminium and are balanced. Standard 
2-h.p. motors are used. It will be observed that the 
salient feature of the machine is that continuous 
production is obtained with no waste of time while the 
metal cools, and that loading is a very quick and 
positive operation. The machine occupies only a 
— floor space, and can be lifted by a central eye 
volt. 

If production requirements do not justify the instal- 
lation of a three-head machine, a single head can be 
supplied mounted on a pedestal. In the case of repair 
depots dealing with a variety of connecting rods, 
additional locating studs at suitable centres can be 








provided, together with false anvils allowing of different 
widths of big-end bearings being accommodated in one 
fixture. The faceplate diameter is 18 in., accommo- 
dating connecting rods up to 8} in. centres. The height 
of the work from the floor is 3 ft. 3 in., and the maximum 
clearance required, over the operating handles, is 
6 ft. 8 in. diameter. The indexing time from one head 
to the next is 5 seconds. Under working conditions, a 
three-head machine has been timed to babbit 220 
connecting rods in one hour. The machine weighs 
2 tons 4 cwt. 








ANNUALS AND REFERENCE BOOKS. 


Jane’s Fighting Ships.—The 1934 issue of this annual 
encyclopeedia of the world’s navies has recently 
made its appearance. Founded in 1897 by the late 
Mr. F. T. Jane, it is now so well known, in this and other 
maritime countries, that any lengthy description of 
its contents appears hardly necessary. It may be 
stated, however, that the arrangement of the work is 
identical with that of former issues. At the beginning 
of the book, the British Royal Navy, and the Royal 
Australian and Royal Indian Navies, and the Naval 
vessels of Newfoundland, Canada and New Zealand 
are dealt with, then follow the navies of other countries 
in alphabetical order, commencing with that of Argen- 
tina and ending with that of Yugoslavia. The book 
contains upward of 3,000 reproductions of photographs 
and other illustrations, while succinct particulars 
are given of each ship. In addition, much general 
information concerning such matters as guns, torpedoes, 
mines, the colour of ships, Navy estimates, uniform 
coat sleeves and badges of rank, and service flags, 
is included for each country. From the points of 
view of completeness, authenticity and the artistic 
treatment of the subject, the book is, we believe, without 
a rival, and constitutes the most complete record 
available of naval progress throughout the world. 
It is a matter for regret that Mr. Oscar Parkes, O.B.E., 
M.B., Ch.B., who became joint editor with Mr. M. 
Prendergast, in 1918, and afterwards with Mr. F. E. 
McMurtrie, and has been sole editor since 1930, has now, 
owing to the pressure of his medical work, been obliged 
to relinquish the editorship. The volume is published, 
price 2/. 28., net, by Messrs. Sampson Low, Marston 
and Company, Limited, 100, Southwark-street, 
London, 8.E.1. 

Colliery Manager’s Pocket Book.—The 1935 edition 
of this useful little book constitutes the 65th annual 
issue of the work. It is compiled specially for colliery 


managers and officials, and each successive issue is 
fully revised in accordance with the most recent 
The 


colliery practice. contents include informative 
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{ 

|and well-written chapters on such matters as mining 
| progress during 1934, mining statistics, coal and its 
by-products, surveying, mine ventilation, the strength 
| of materials, machinery, explosives, and electricity in 
}and about mines. Other sections deal with commer- 
cial matters or contain particulars regarding Govern- 
| ment offices, departments and committees, mining 
| institutes, trade societies, research associations, coal 
exchanges, &c. The statistical section is very com- 
| plete; it contains the principal statistics relating to 
| coal mines for 1933, compiled from the latest published 
returns, together with classified tables enabling a 
| comparison to be made with the corresponding figures 
| for previous years. The little volume also contains 
|a diary, and, in spite of its 500 odd pages, remains of 
|handy pocket size, while the tables and letterpress 
| are printed in clear and legible type. Strongly bound 
in dark-green cloth covers, it is obtainable, price 
3s. 6d. post free, from the publishers, Messrs. The 
Colliery Guardian Company, Limited, 30 and 31, 
Furnival-street, Holborn, London, E.C.4. 


British Rainfall, 1933.—This, the 73rd annual volume 
of the British Rainfall Organisation, is now obtainable, 
price 15s. net, from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C.2. The volume, which 
is issued by the Meteorological Office of the Air Ministry, 
constitutes a detailed report on the distribution of rain, 
in space and time, over the British Isles during 1933, 
as recorded by 5,395 observers in Great Britain and 
Ireland. The great majority of the rainfall returns, 
it is interesting to note, are contributed by voluntary 
workers, or by public local authorities, and only a 
small number of observers receive payment from the 
Meteorological Office. Much of the information 
regarding rainfall, droughts, heavy falls of rain, &c., 
is naturally in tabular form, but many pages of com- 
ments and conclusions are also given, while the subject 
is further elucidated by means of numerous maps. 
Three articles, respectively dealing with percolation 
and evaporation at Grayshott, Hampshire, 1904- 
1929, by Mr. 8S. E. Ashmore; the average rainfall 
over the County of London, by Dr. J. Glasspoole ; and 
experiments with rain-gauge shields in exposed positions, 
by Mr. F. Hudleston, are included at the end of the 
work, 


Diaries and Pocket Books.—Messrs. The Brush Elec- 
trical Engineering Company, Limited, Falcon Works, 
Loughborough, Leicestershire, have sent us a handsome 
leather-bound pocket diary containing postal and other 
miscellaneous information.—A neat little diary has 
come to us from Messrs. Dorman, Long and Company, 
Limited, Terminal House, 52, Grosvenor-gardens, 
London, 8.W.1. It embodies several pages of illus- 
trated data regarding the firm’s specialities and pro- 
ducts.—We have received from Messrs. Standard 
Telephones and Cables, Limited, Connaught House, 
Aldwych, London, W.C.2, a useful leather-bound pocket 
diary, which contains a good deal of information 
regarding cables.—Messrs. The Staveley Coal and Iron 
Company, Limited, near Chesterfield, have sent us a 
handsome diary in which is incorporated detailed 
information concerning their cast-iron, sand-spun and 
concrete-lined iron pipes, and other products.—A neat 
little leather-bound diary, addressed to us by Messrs. 
The British Thomson-Houston Company, Limited, 
Rugby, contains particulars of the firm’s activities and 
products, some pages of miscellaneous information, 
and an atlas of coloured maps.—Messrs. Wailes, Dove 
Bitumastic, Limited, Collingwood Buildings, Newcastle- 
upon-Tyne, 1, have sent us a handy leather-bound 
pocket diary, which, in addition to other useful infor- 
mation, contains particulars of the firm’s specialities. 


Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Thomas Robinson and 
Son, Limited, Railway Works, Rochdale ; Messrs. The 
Submarine Signal Company (London), Limited, 9, 
Victoria-street, London, 8.W.1; Messrs. Greenwood 
and Batley, Limited, Albion Works, Leeds; Messrs. 
Evershed and Vignoles, Limited, Acton-lane Works, 
Chiswick, London, W.4; Messrs. Industria] Brownhoist 
Corporation, Bay City, Michigan, U.S.A.; Messrs. 
William Baird and Son, Limited, Temple Lron Works, 
Anniesland, Glasgow; Messrs. C. A. Parsons and 
Company, Limited, Heaton Works, Newcastle-upon- 
Tyne, 6; Messrs. Ruston and Hornsby, Limited, 
Lincoln; Messrs. Craven Brothers (Manchester), 
Limited, Vauxhall Works, Reddish, Stockport ; Messrs. 
Blackstone and Company, Limited, Stamford ; Messrs. 
British Insulated Cables, Limited, Prescot, Lancs ; 
Messrs. Associated British Machine Tool Makers, 
Limited, 17, Grosvenor-gardens, London, 8.W.1; 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby ; and Messrs. The D.P. Battery Com- 
pany, Limited, Bakewell, Derbyshire.—A daily tear-off 
calendar has been sent to us by Messrs. 8. 8. Stott and 
Company, Laneside Foundry, Haslingden, Rossendale, 
Lancs.—We have received daily refills for their desk 
calendar from Messrs. Demag Aktiengesellschaft, Duis- 
burg, Germany. 
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LABOUR NOTES. 


At a conference in Manchester on Sunday last, of 
delegates of the Transport and General Workers’ Union, | 
the United Road Transport Association of England, 
the Liverpool District Carters’ and Motormen’s Union 


| . : 

| body, but that does not mean that a single person will 
| ever be left unattended if ill.” 

| 


At a meeting in London of the engineer officers 
panel of the National Maritime Board, a request was 
| submitted for the restoration of the 10 per cent. cut 
made in the pay of engineer officers of the mercantile 
marine in January, 1932. The case for restoration was 
replied to by representatives of the shipowners, and 
discussion was eventually deferred to a further meeting 
of the panel which, it is anticipated, will be held later 
this month. 


and the National Union of Municipal and General 
Workers, the new national agreement affecting the 
wages, hours and working conditions of men employed 
in the road motor-transport industry was unanimously 
approved, The conference pledged itself to exercise 
the keenest vigilance against non-observance of the 
agreement, and to report infringements, so that the 
fullest information would be available to lay before the 
Traffic Commissioners concerning non-compliance with 
those sections of the Act of Parliament which deal with 
wages and working conditions. 


The latest official report of the Boilermakers’ anc 
Iron and Steel Shipbuilders’ Society states that at the 
j}end of November, 18,617 members were “ signing the 
books,” compared with 18,601 at the end of October. 
The number of members in receipt of superannuation 
benefit decreased from 2,154 to 2,150, and the number 
in receipt of sick benefit increased from 683 to 735. 
In November—which had to bear five weeks’ outlays— 
' the expenses were 3,5171. 9s. 5d. ; in October they were 
een gained in working conditions, and urged the 2.7811. 15s. 2d. There was a net increase of 72 in the 
delegates to pay the highest regard to them. Many of membership. 
the employers, he said, would have been willing to ee 
pay more money if the new conditions were not im- 
posed. ‘The fact was, however, that you could not get 
order in the industry unless the conditions of working 
received the first consideration. Better conditions 
would enforce changes in organisation more effectively 
than increased wages. It was in respect of working | 
conditions that they met with the most stubborn 
opposition from the employers’ side. There had been 
a counter-movement to break the agreement down, 
but he was happy to think that it had failed completely 
and that its leader would soon be a general without an 
army. 


In the course of a speech recommending acceptance 
of the agreement, Mr. Bevin, the general secretary of 
the Transport and General Workers’ Union, empha- 
sised the importance of the improvements that had 


October, the Bulletin of the Industrial Commissioner 
for New York State mentions that handling objects 
and tools caused 15 deaths. Five deaths were the 
result of strains from handling heavy objects. Four 
workers were struck and fatally injured by the objects 
they were handling and three by the tools they were 
using. Splinters of glass and a copper nail caused 
injuries which later became infected, resulting in the 
death of three workers. ‘“ Opened door, thinking 
elevator was there and fell into pit” was the report 
on many of the fatalities charged to elevators. 
such cases were included in that type of accident. In 
addition, two men were caught between the well and 
the elevator making a total of six fatal elevator acci- 
dents. The failure of the hooks to hold the loads 
placed upon them resulted in the death of four men 
operating hoists. A wood drill, a metal press and a 
pulp grinder were the three machines involved in fatal 
machine accidents reported: A worker was 


Apari altogether from wages and conditions, Mr. 
Bevin went on to say, machinery had been established 
in the industry which, if backed by powerful organisa- 
tions on both sides, could be a most effective instru- 
ment in raising the standard of life of workers in the 
industry. There was a national joint conciliation 
board for the goods section of the industry. He wished 


wood 


ion bag one oe er pee r nonetem _ ~ caught in a drill and thrown so violently to the floor 
new i 4 ar , , “4 ; : 

the ne plies ; _ 1 be is sl . . a yo am - that his skull was fractured. A pulp grinderman was 

ne agreement local Doards would cover the areas OF) struck and his skull fractured when the grindstone 

the traffic commissioners. This was vital in raising 


broke. A machinist was injured by the press he was 


- . setting in position. 
His feeling was that if the area of ee — 


the local board corresponded with that of the traffic The report of the delegates of the 
commissioners. an organisation would be created whi h Association of Mac hinists to the 
the commissioners, would be bound to recognise. In | the Metal Trades Department of the American Federa- 
each area ther would be a committee on each side to | gi, of Labour, states that a resolution proposing that 
ecure observance of the Act and the agreement, and recognition be given to welders as a separate and dis- 
such committees when they came before the commis- | tinet trade, was rejected. The position of the Metal 


sioners with objections to bad employers would have a Trades Department, therefore, remains unchanged. 
locus standi that could not be ignored. 


objections to licences and screwing the industry up to 
proper conditions, 


International 


superseded by the process, and the welding 


cutting torch asa tool. 


toad transport, Mr. Bevin said, was only at its | A resolution — a 
beginning. Railway restrictions and opposition of provided that, where there are no welders. who are 
that kind could not stand in ite way. The public members of the various organisations affiliated with 


would have it, and presently 
opposition aside. 


would brush railway 
If the new machinery was brought 
is near to perfection as possible and was backed by 
powerful unions throughout the country, then, if road 
transport had to be transferred to a State service or 
iny other form of service, the livelihood of the workers 
could be effectively protected. Under present con- 
ditions it could not. Whenever another Transport 
Bill had to be carried, how much stronger the position 
of the workers’ leaders would be if they had 500,000 
organised workers behind them when they approached 
Parliament. 


made to secure welders from affiliated 
organisations, instead of employing non-union men. 


shafting, propellers, boilers, condensers, 


valves, electrical machinery 


1, = -_ by contractors, as is the case in this country. 
The Medical Practitioners’ Union has affiliated to the | * F 


Trades Union Congress. It has been a registered trade 
union since 1915, and has a membership of about | 
5,000, comprising general practitioners all over the 
country and a number of consultants as well. In an 
official. statement, Dr. Alfred Welply, the secretary, 
said : We are a registered trade union, and recently 
we applied for affiliation to the T.U.C. We established 
not long ago in connection with this organisation a 
county municipal officers’ section. That section was 
charged with the duty of looking after the interests of 
those doctors who are employed by county councils 
snd other municipal authorities. Lately that section 
felt it would be in a stronger position if it were affiliated 
to the T.U.C.” Asked if this decision would mean 
that doctors would come out on strike in the case of 
strike action by the T.U.C., Dr. Welply replied that all 
organisations affiliated to the T.U.C. were bound by 


The editor of the Journal of the American 


national Association of Machinists states that 


tion, particularly in the larger cities. 


trade are” he says, 
awakening to this realisation is 
increased number of 
I.A. of M. during the year just ending. 
why greater progress has not been made 


indicated by 


their own rules. ‘I can assure you,” he said, “that |in preparing and granting a code to the auto-repair 
there will be no deviation from that course in our | industry, whose members perform fully 60 per cent. 
respect. There will never be a strike of doctors where | of all repairs on motor vehicles in the United States. 


a sick person is concerned. 


One may refuse to accept 
the ter offered by the 


Government or any 


During the past year, representatives of the I.A. of M 
other | have devoted much time and effort to this code, anc 








: n = ~~ 
In the course of a note on industrial fatalities in 


Four | 


recent convention of 


Welding is regarded as the work of each craft that is 
and 


the Metal Trades Department, every effort should be 
International 


Another resolution which was adopted directed the 
officers and committee of the Metal Trades Depart- 
ment to take up with the Navy Department the ques- 
tion of manufacturing in navy yards the main engines, 
pumps, 
and all other auxiliary 
| equipment for vessels constructed in navy yards. At 

present, apparently, all work of this character is done 


Inter- 
the 
officers have noted with satisfaction the change in the 
attitude of auto-mechanics on the question of organisa- 
* Thousands 
of men employed in this branch of the machinists’ 
‘“ sadly in néed of strong organisa- 
tion to protect their interests, and that they are | employed in the part which is transformed, even if the 
the 
auto-mechanics enrolled in the 

One reason 
in organising 
mechanics in the auto-repair industry is the failure of 
N.R.A. first, to insist on a modification of the labour 
provisions of the code for the motor vehicle retail 
industry and, second, the inexcusable delay of N.R.A. 
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are wholly responsible for having it resurrected from 
| the service codes group, where it had been sent by 
N.R.A. officials, who possessed little or no practical 
knowledge of the industry or what was involved by 
such procedure.” 


An Act promulgated recently by the President of the 
| Lithuania Republic provides, among other things, 
| that the wages of industrial workers may not be 
| lower than rates fixed in agreement with the Factory 
| Inspection Service. Each employer is required to 

submit his wage sheets to the District Inspector, and 

| if the latter refuses his approval or if his instructions 
|are not followed by the employer, rates will be fixed 
by a special board set up at the Ministry of the Interior. 
This board is composed of the Chief Inspector of Fac- 
| tories (chairman) and two other members appointed 
| by the Minister, one representing the employers and 
the other the workers. The same procedure is 
| followed when changes are made in wage rates. The 
| District Factory Inspector is empowered to require 
amendment of the rates, and if the employer does not 
comply minimum rates will be fixed by the board and 
approved by the Minister of the Interior. 


The weekly organ of the International Labour Office 
at Geneva states that, at a recent meeting, the French 
National Labour Council examined the question of 
| remedies for technological unemployment. A resolu- 
| tion submitted proposed that when transformation of 
| methods of work, installation of new equipment or 
| redistribution of the assets of an undertaking between 
|the different establishments composing it, for the 

purpose of improving the organisation of work, results 
|in the undertaking being compelled to discharge part 
of its staff, the head of the undertaking should take the 
following steps : He must notify in advance the depart- 
mental employment exchanges, the prefect and the 
factory inspector ; give previous warning to those of 
the workers whose dismissal is under consideration ; and 
inform the workers, by means of notices posted up in 
the workplaces, of the changes he proposes to make in 
their conditions. The period allowed to employers for 
taking the measures indicated should be three months, 
except in cases where a longer period of notice of dis- 
missal is customary in the occupation and district. 


Any undertaking having discharged a fraction of its 
workers under these conditions should pay for a period 
of three months half the unemployment benefit paid 
to the workers by the authorities ; the payment of this 
contribution should be made to a public fund specified 
by law and in no case directly to the worker in the 
form of compensation; every employer should have 
the right to cover this risk by insurance or through a 
mutual compensation fund, which should be subject 
to administrative supervision. No undertaking which 
has discharged workers under the conditions outlined 
should be entitled to take advantage of any exemption 
from legislation relating to hours of work, the weekly 
rest, &c., on the ground of exceptional pressure of work, 
so long as the discharged workers have not found other 
employment. Every employer should discharge foreign 
workers in preference to French workers; no foreign 
worker should be engaged unless the post he is to fill 
has been offered to discharged workers, and refused by 
them, for reasons other than its failure to conform to the 
normal and current conditions of work and wages. 
Finally, hours of work in the undertakings covered 
should not be permitted to exceed 40 in the week. 


The meeting was unanimous in adopting the first 
two proposals relating to notification in advance and 
the proposal that alien workers should be the first to 
be discharged. The other recommendations were 
| adopted by a majority consisting of 27 workers’ dele- 
gates against a minority consisting of 21 employers’ 
delegates. By the same majority the Council urged 
that the measures outlined should be made com- 
pulsory for all undertakings employing 30 or more 
workers or salaried employees and discharging a tenth 
of their staff by reason of a change in their method of 
production, and also for undertakings partially trans- 
formed, provided that more than 30 workers are 


dismissals involved less than a tenth of the staff. 








CONFERENCE ON ELectTriciry Suprty iN Roral 
ArEas.—A meeting of the Conference on Electricity 
Supply in Rural Areas was held on Monday, December 17, 
at the offices of the Electricity Commission, 2, Savoy- 
court, London, W.C.2, representatives of various electrical 
associations and of the Rural Industries Bureau, National 
Farmers’ Society and Land Agents’ Society being present. 
The difficulties expressed by potential consumers, par 
ticularly farmers, in connection with the present tariffs 
were discussed and the need for closer association between 
-| the farmers and supply undertakings. A committee was 
1 appointed to consider the appropriate forms of tariff. 
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THE MOTOR TRAWLER “DIRKJE.” 
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MOTOR TRAWLER “* DIRKJE.”’ 


A Goop deal has been heard of late about the decline 
of the fishing industry in Great Britain, a decline 
attended by increasing foreign competition. An 
argument frequently advanced to account for the 
trouble is that our fishing fleets, as a whole, have 
not kept pace with those of other nations in the matter 
of propelling machinery, and that the adoption of the 
motor trawler or drifter, instead of vessels driven by 
steam, would enable the industry to hold its own, 
if not to restore it to its former prosperity. An 
excellent paper on “ The Application of Diesel Engines 
to Trawlers and their Operating Gear,” read by Mr. 
Richard W. Allen, C.B.E., at the recent meeting of 
the British Association was reproduced in full in our 
issue of October 12, 1934, page 398, and gives an 
account of some British motorship practice. The 
account here given of an example of Dutch practice 
in the motor trawler Dirkje will, we think, prove of 
interest, both comparatively and intrinsically. The 
vessel is the latest of four motor-driven trawlers 
owned by the “ Piscator” Fishing Company, of 
Rotterdam, and has a length of 128 ft. 6 in., a breadth 
of 23 ft. 6 in., and a draught of 13 ft. 6in. She is of 
steel throughout, and is built to Lloyd’s classification 
for this type. The general features are clearly shown 
in the accompanying illustrations, Figs. 1 and 2; in 
profile the boat differs little from the typical North Sea 
steam trawler. In other respects it must be admitted 
that it shows considerable advance in a number of ways 
over generally-accepted practice. 

In the first place, the accommodation has been 
planned with a view to ameliorate the usually 
trying conditions of trawler life. The crew of eight 
is housed aft, and a sickbay with one berth, and also 
a bathroom, are situated below the forecastle. The 


mate has a separate cabin. The deckhouse is divided 
into three parts, the forward division containing the 
winch engine and store cupboards, and the middle 
one consisting of the engine-room fiddley. The after 
part contains a cabin for the two engineers, the galley 
and the entrances to the engine room and crew’s 
quarters, 








a 


| cabin for the master, with a spare berth, is situated 
}on the forward end of the deckhouse. The master’s 
cabin also contains the wireless apparatus and the 
sounding apparatus. An up-to-date set of navi- 
gational instruments is provided, including a direction 
finder. Electric light is fitted throughout with oil 
lamps as a standby, and four powerful searchlights 
are provided for use in night-fishing operations. The 
hull is divided transversely, as shown in Fig. 1. In 
addition to the accommodation already mentioned, 
the forepart of the vessel contains a chain locker, 
storerooms, and water-ballast tanks. Further aft 
is a hold for the nets, under which is a fresh-water 
tank of a capacity of about 1,060 gallons. The fish 
hold, which has three hatches and a deck sorting- 
frame, is insulated with prepared pressed cork. Below 
it is a fuel-oil tank, with a capacity of 813 cub. ft. 
forward, and a ballast tank, with a capacity of 1,050 
cub. ft. aft. The next compartment is a cross fuel-oil 
tank with a capacity of 1,850 cub. ft. The engine 
room and shaft tunnel occupy the next compartment, 
and have a lubricating oil tank and an oil-cooling tank 
in the bottom framing. A ballast tank, with a fresh- 
water tank of about 400 gallons capacity, are situated 
right aft. The deck is fitted with the usual fore and 
aft gallows, fairleads, &c. The capstan is hand 
operated. The vessel was built by Messrs. Werf Jan 
Smit. Cz :, Alblasserdam. 

The main propelling machinery consists of a 500-h.p. 
four-cylinder compression-ignition engine running at 
300 r.p.m. The engine is of the two-stroke cycle type, 
with cylinders 13 in. in diameter by 181§-in. stroke. 
It is made by Messrs. Bolinders Company, whose 
London office is 4, Lloyds-avenue, E.C.3. The general 
arrangement can be made out in Fig. 1. The scaveng- 
ing pump is situated at the forward end, and is dfiven 
direct from the crankshaft. Forward of it is an 
auxiliary compressor for charging the air bottles. 
There are no valves in the cylinder heads, which, like 
the cylinders, are water cooled. The pistons are oil 
cooled. The fuel pumps are grouped at the after end 
of the engine. Reversal is effected by traverse of the 
camshaft, and starting and manceuvring by means of 





The wheelhouse, behind which is a roomy | compressed air. 


Control is obtained by a single 
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handwheel. The auxiliary machinery includes a 
25 h.p. single-cylinder two-stroke cycle compression 
ignition engine which is coupled to a 12-kW 
generator on one side, and to an auxiliary air com- 
pressor on the other, all three units being mounted 
on a common bedplate. This set is situated in the 
engine room, which also contains an oil separator, 
a ballast pump, and an auxiliary circulating pump, 
the latter being used for the cooling water when the 
main engine is temporarily stopped. All these 
auxiliaries are electrically driven. The trawl winch is 
driven by a 120 h.p. two-cylinder two-stroke cycle 
compression-ignition engine. Both this engine and 
that of the auxiliary set were made by Messrs, 
Bolinders. The trawl engine, as already stated, is 
situated in the forward part of the deck house, and 
its shaft is carried, through a reversing gear, to the 
winch seen immediately in front of the house in both 
views. The control lever is led to a point from which 
the operator has a clear view of the winch operations. 
The winch, as also the fairleads, was made by Messrs. 
Arnhemsche Stoomsleephelling Mij., Arnhem. It is 
stated that the vessel has proved very satisfactory in 
service, and that all the requirements laid down by 
the owners have been fully met. 








British STANDARD SPECIFICATIONS FOR SCIENTIFIC 
GuiasswarRE.—The British Standards Institution has 
recently published specification No. 571-1934 dealing 
with glass distillation flasks, and No. 572-1934 which 
refers to interchangeable conical ground-glass joints. 
These are the first glassware specifications to be issued 
by the Scientific-Glassware Committee, which was taken 
over from the Institute of Chemistry when the Chemical 
Division of the Institution was formed. The distillation- 
flask specification provides for a complete series of 14 flasks 
ranging from a distillation capacity of 30 ml. to 3,000 ml. 
In the second specification, in order to secure inter- 
changeability among ground-glass joints, the following 
four elements have been specified for each joint, namely, 
taper, diameter of larger end of socket, diameter of 
smaller end of cone, and length of ground portions of 
cone and socket. Copies of these two specifications can 
be obtained from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1, price 
2s. 2d. each post free. 
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THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 

Tue Society of Naval Architects and Marine Engineers 
held its forty-second general meeting in the Engin- 
eering Societies’ Building, New York, on November 
15 and 16 last, when a programme of 12 papers was 
presented for discussion, one of them being by an 
English member, Mr. E. F. Spanner, M.I.N.A. The 
list of subjects covered a wide range, as the following 
ibstracts indicate. In addition to those papers men- 
tioned below, Professor L. A. Baier dealt with “‘ The 
Efficient Length for a Given Form and Speed”; 
Mr. K. E. Schoenherr with “‘ Recent Developments in 
Propeller Design”; and Mr. John F. Nichols with 
‘Ventilation of Ships.”” There were also papers on 
* Bunker Fuel Oil Problems,” by Capt. C. A. Jones, 
U.S.N., and on “Safety in the Design of Small 
Tankers,” by Mr. M. G. Kindlund. 


RoBEertT Fuiton’s STEAMBOAT DRAWINGS. 


The opening paper, by Mr. Frederick D. Herbert, 
was the outcome of the discovery, in London, during 
the removal of the offices of The Engineer, of a set of 
20 drawings, apparently representing Robert Fulton’s 
steamboat patents of 1809 and 1810. They bore no 
marks of identity except the name of the draughtsman, 
J. Kearney, and the watermarks, “J. Whatman, 
1794” and “ T. G. & Co.,” but a probable explanation 
of their presence in London was supplied by Mr. H. W. 
Dickinson, M.I.Mech.E., formerly Keeper of the 
Mechanical Engineering Collection at the Science 
Museum, South Kensington, and the biographer of 
Robert Fulton, to whom they were submitted for 
examination. 

Mr. Dickinson was able to identify the drawings 
as copies of those filed by Fulton at the United States 
Patent Office in connection with his steamboat patents 
of February 11, 1809, and October 2, 1810. Fulton is 
known to have entrusted a set of drawings to his 
friend, Joseph C. Dyer, to be used as propaganda in 
England on behalf of the propulsion of vessels by 
steam ; and Dyer recorded that he lent them to Peter 
Ewart, the well-known engineer, who had been an 
employee of Messrs. Boulton and Watt. Ewart sent 
the drawings to Messrs. Boulton and Watt, who appear 
to have copied them, as copies are extant in the 
Boulton and Watt Collection in Birmingham. In the 
Patent Office Library in London is another set, believed 
to have been obtained from Dyer by Bennet Woodcroft 
as material for his book on ‘* The Origin and Progress 
of Steam Navigation,” 1848. It is significant that both 
the Birmingham set and the Patent Office set lack the 
twelfth drawing of the 1809 specification and the sixth 
of 1810, as both these drawings are likewise missing 
from the set recently discovered. The set now found, 
it is concluded, may, therefore, be accepted as 
authorised copies of the originals filed in the United 
States Patent Office, which were destroyed when the 
office was burnt down in 1836. 

The author appended to the paper a brief biographical 
note of Robert Fulton, and reproductions of 16 of the 
20 drawings, the complete set of which has been 
presented to the American Society of Mechanical 
Engineers. 


Sure StructuraL DeEsien. 


Mr. E. F. Spanner’s paper on “Ship Structural 
Design” had, for its principal object, the reduction of 
the risk of total loss in the event of collision, both by 
restricting the capacity of the ramming vessel to 
inflict severe damage, and by enabling the rammed 
ship more effectually to resist it. The paper was 
divided into three sections, in the first of which the 
author advocated the “‘ soft-ended’”’ method of bow 
onstruction, with which his name has been associated 
tor some years. The chief characteristic of this method 
is the substitution for the ordinary stiff stem bar of a 
rounded stem plate, and the building of the bow in a 
succession of overlapping sections, plated vertically, 
the after plate edges of each section being lapped 
outside the forward edges of the section abaft it. 
hus the force of the collision is largely absorbed in 
shearing successive vertical lines of rivets, and as the 
fashioned stem plating is also raked, the probability 
is increased that the ramming vessel would be checked 
before the damage to the other extended down to the 
waterline. 

Having thus proposed to reduce the power of the 
one vessel to cause fatal injury, Mr. Spanner proceeded 
to discuss methods of strengthening the structure of 
the other vessel, so that the damage received might be 
more narrowly localised. Stressing the importance, in 
the event of collision, of absolute rigidity in the 
beam-to-frame connections, he submitted a modified 
design of the usual plate bracket, in which the rivets 
are distributed over the full depth of the flange of 
the frame bar, instead of being arranged in a line 
along its inboard edge; a similarly altered distri- 








bution being proposed for the rivets in the web of the 
deck beam. From this he developed a suggested form 
of all-welded connection, designed to give maximum 
stiffness with greater economy of materia] and superior 
constructional advantages; the whole length of the 
lapping edges of the bracket plate being fillet-welded 
to the flanges of frame and beam, and the edges of the 
flanges also fillet-welded to the other side of the plate. 
A further proposal was to rearrange the stiffening of 
main watertight bulkheads, with more flexible end 
connections, so that the separate lengths of stiffener 
above and below an intermediate deck might function 
as a single continuous stiffener over the full depth of 
the bulkhead. 

In the second section of the paper was outlined a 
new method of hull construction, described in general 
terms by the author as “taking the double bottom 
from its normal position and sticking it on the bilge 
and side of the vessel.’” Without altering the external 
shape of the hull, he proposed to build it with sharply 
sloping sides of straight-line section and with a single 
skin only; to which he would add shaped external 
bilge tanks, subdivided into compartments for ballast, 
feed water, or oil. The effect would be to remove 
material from the centre of the ordinary flat double 
bottom, where the likelihood of serious damage is 
remote, and to increase the protection along the turn 
of the bilge, which is more liable to suffer injury. 
Methods of constructing the bilge tanks were also 
suggested, involving the use of both riveting and 
electric welding, the author pointing out that his 
proposals were based throughout on the need for 
making successful use of welding without requiring 
the special co-operation of the steel mills. 

The third section discussed the means for dealing 
with large volumes of water present inside a ship as a 
result of damage to the hull; these consisting in the 
provision of bilge suction strainers of ample area, 
additional lines of suction piping accommodated in a 
duct keel, and a suitable arrangement of valves to 
enable the full pumping power to be concentrated on 
any flooded portion of the vessel, instead of the partial 
capacity afforded by the equipment usually fitted. 


THE MEASUREMENT OF PROPELLER THRUST. 


Commander H. E. Saunders (CC), U.S. Navy, a 
member of the Council of the Society, presented a paper 
entitled “‘ The Measurement of Propeller Thrust on 
Shipboard,” in which he surveyed all the published 
information on the subject, the forms of apparatus 
used, and the results obtained, in England, the United 
States, Germany, and elsewhere. Considering first 
the forces to be measured, the author said that pro- 
peller thrust alone, combined with ship speed through 
the water, was not a direct measure of effective or 
tow-rope horse-power, in the manner that propeller 
torque combined with shaft revolutions was a measure 
of shaft horse-power; because the thrust exerted by 
the propeller was not the same as the force necessary 
to maintain the vessel’s motion. The difference, known 
as the thrust deduction, and due to the reduced pressure 
of the water immediately ahead of the propeller, was 
not measured by the thrust along the shaft, and could 
only be determined with accuracy by self-propulsion 
tests of a model. The thrust deduction coefficient 
varied with displacement, speed of vessel, revolutions, 
and with conditions of trim. It was not correct to 


take, as the thrust horse-power, the product of the | 


total propeller thrust and the distance travelled by 
the ship in unit time; because the actual power 
developed by the propeller was determined by the 
thrust and the average rate at which the propeller 
moved ahead through the water surrounding it, which 
was moving more slowly than the ship by an amount 
equal to the wake fraction. This amount likewise 
could only be ascertained by tests of self-propelled 
models. Despite the need for these corrections, 
however, thrust measurements were valuable as a means 
of separating the effects of propeller efficiency and hull 


efficiency, so enabling propeller performance and hull | 


frictional resistance to be predicted; but, because of 
their dependence upon accurate knowledge of other 
factors, thrust meters should be regarded as trial 
instruments only. 

Thrust-measuring devices were divided by the author 
into three distinct types, namely, those in which thrust 
was measured by the counterbalancing of a weight, 
those in which the thrust was opposed by hydraulic 
pressure, and those depending upon the deformation 
of an elastic member. All three types shared the same 
general characteristics and, to some extent, the same 
advantages and disadvantages. In the first group a 
system of wires and pulleys, or of levers, connected the 
thrust block to a scale pan containing weights or to a 
weighted pendulum ; this type was used in the trials 
of the Rattler against the Alecto in 1845. The second 
group comprised designs embodying flexible dia- 
phragms under hydraulic pressure, or a piston attached 
to or forming part of the shaft, moving in a cylinder 
containing liquid and fitted with a pressure gauge. 


The third group included all devices employing springs or 
flexible members which deformed under load, and 
those using as the elastic member either the shaft 
itself or a bellows-section built into the shaft. 

The hydraulic piston type of thrust meter was deve- 
loped in England by Gibson (1907) and Heck (1909). 
The Heck system did not appear to have advanced 
beyond the laboratory stage, but the Gibson apparatus 
was tried in the twin-screw steamer Oyapock, after 
some preliminary tests in the yacht Palinurus, the 
| thrust-block holding-down bolts being loosened and the 
| thrust taken by hydraulic cylinders. In the United 
| States the Wagner thrust meter (1913) enclosed the 
| hydraulic cylinder in a loose coupling, but this system 
| possessed mechanical disadvantages which prevented 
its practical adoption. The Michell type of pivoted 
segmental thrust block, when introduced, was soon 
modified to permit of thrust measurement, by fitting 
hydraulic cylinders within the housing, on which the 
load could be supported ; this type was used in H.M.S. 
Mackay and in the Italian destroyers reported upon 
by Dondona (7'rans. I.N.A., 1929). Another form of 
hydraulic piston thrust meter, developed by the West- 
inghouse Company, had the thrust bearing contained 
in a housing which could slide axially in a casing against 
the balancing oil pressure. A modification of this 
design, identical in principle, was adopted by the 
United States Shipping Board for use in the standardisa- 
tion trials of the 8.8. Clairton, described by Adams in 
1930 (Trans. S.N.A. and M.E.). It was found easy to 
handle and reasonably accurate, the pressure fluctua- 
tions being practically nil during the trials. 

The diaphragm type of thrust meter, designed in 1925 
by the A. H. Emery Company, for use in large cruisers, 
was developed from their hydraulic weighing machine 
mechanism of 1875, and consisted of a thin and ex- 
tremely flexible steel diaphragm, clamped round its 
periphery by a heavy cover on the housing, and having 
a large central portion supported against a thrust 
plate bearing on the forward side of the true thrust 
bearing, which was carried on the forward end of the 
reduction gear casing. The diaphragm was stiffened 
by an annular “ bridge ring,” and as the only oil dis- 
placed was that required to actuate the Bourdon gauge, 
the total movement of the thrust plate was only a few 
thousandths of an inch. This device was considered 
to be the simplest and most accurate of the diaphragm 
class of meter, but had yet to be tried on board ship. 
It was hoped to carry out a service test at an early 
date, perhaps in a ship having negligibly small shaft 
declivity and shaft weight components, so that ahead 
readings alone would suffice, the apparatus not being 
designed to measure astern thrust. 

The latest variation of the pressure-cell type of 
thrust meter, developed by Kingsbury for use in the 
trials of the U.S. destroyer Hamilton, was specified 
to be capable of measuring astern as well as ahead 
thrust ; not because the astern values were especially 
desired, but because it was thus possible to measure 
the shaft weight component and so to determine the zero 
with accuracy. There was the additional advantage 
that the freedom of the shaft in its bearings could be 
readily tested. The diaphragms were of soft rubber, 
held between steel plungers and a heavy cover- 
plate, and castor oil was used to prevent deterioration 
of the rubber. With this type it was possible for the 
observer to test at any time, with the shafts running 
and the meter under thrust, that the thrust meter cage 
was free and in the mid-position. The total move- 
ment of the plungers from full ahead to full astern was 
only about 0-020 in.; but actually, during the trials 
of the Hamilton, the total variation in position hardly 
exceeded 0-004 in., which was less than one-eighth of 
| the thickness of the diaphragm. 
| Thrust meters utilising elastic measuring elements 
| were numerous, ranging from the lever and helical- 
| spring types of Eckhardt and Isherwood (1869) to the 
| various flexible-dise assemblies of recent years. One 
| of these was used by Dr. Bauer in the 8.8. Cairo in 1922, 
and also in the German cruisers Mainz and Stettin, 
consisting of a series of discs co-axial with the shaft 
and forming part of it. A small clearance separated the 
discs over most of their area, but they were secured 
rigidly together at the periphery, the thrust of the 
propeller causing a longitudinal contraction which was 
measured mechanically by a lever multiplying device. 
The late Sir Charles Parsons invented a meter, having 
a single bellows-section machined from a solid forging 
and provided with an internal optical indicator, pro- 
jecting a beam of light through holes in the periphery. 
Without knowing of this, the Washington Model Basin 
| staff also designed a bellows type of apparatus, having 
two pairs of discs in tandem, are-welded together, the 
discs being thinned over the flat portions to increase 
the deformation under load and to produce a calibra- 
tion curve that was nearly a straight line over the work- 
ing range. On a destroyer of the Hamilton class, at 
full power, each propeller made about 450 r.p.m., and 
developed a thrust of about 85,000 Ib. This gave a 
contraction on the Washington meter of about 0-200 in. 
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In addition to the foregoing types, there had been many 
proposals to use the shaft itself as the elastic element 
and to measure its longitudinal compression under load, 
but practical difficulties prevented their realisation. 

After discussing the various forms of indicators and 
recorders, the calibration of thrust-meters, methods of 
making measurements, and the advantages and dis- 
advantages of existing types, Commander Saunders 
summarised under 18 heads the fundamental and 
detail requirements to be met in thrust meter design. 
In addition to the more obvious points, such as non- 
interference with the normal operation of the machinery, 
ready assembly and removal without disconnecting the 
shaft, and the automatic taking-up of lost motion in the 
recording mechanism, he suggested that a thrust meter 
should give accurate readings throughout the entire 
range of power, revolutions and speed for which it is 
designed, with a maximum error of plus or minus | per 
cent., that it should be possible to release the pressure 
at will and to check the zero of the gauges regardless of 
the power, revolutions, or speed obtaining at the time, 
and that provision should be made for astern thrust 
measurement in all cases where the weight component 
of the rotating-shaft group exceeds | per cent. of the 
designed ahead thrust at full speed. 


Warsuips ANCHORS AND CABLES. 


An improved type of stockless anchor was described 
by Rear-Admiral E. 8. Land (CC), U.S.N., in a paper 
entitled *‘ Development in Ground Tackle for Naval 
Ships”; the paper being in effect a continuation of 
one by Admiral Rock in 1931, on the new cast-steel and 
die-lock chains produced since the Great War. Tests 
of the standard type of anchor used in the United States 
Navy having indicated that it was not very efficient, 
efforts were made to improve the design by increasing 
the area of the flukes while decreasing their resistance 
to digging into a hard bottom. A promising design 
having been evolved, three models, weighing 500 Ib. 
each, were made of 11,000 Ib. stockless anchors; one 
being to the proportions of the existing standard, and 
the two others having flukes respectively 6 in. and 12 in. 
longer than the standard. Shanks of varying lengths 
were also made, to test the effect of this feature on hold- 
ing power. The method of testing was to tow the 
models slowly across a sand flat bordered by mud; the 
tow starting from mud, crossing the sand at slow speed 
2 to 3 knots), and finishing in mud. The return runs 
were made at about 8 knots, and care was taken not to 
cover again the ground broken by the previous test. 
The depth was from 34 fathoms to 4} fathoms, and 
36 fathoms of }-in. chain were used in towing; the tug 
being fitted with a dynamometer recording up to 
25,000 Ib. pull. The tabulated results of the trials 
showed that the dragging resistance of the anchor, 
after first breaking out, was of the order of 2,000 Ib., 
until the flukes secured fresh hold. The pull would then 
build up to from 5,000 Ib. to 10,000 Ib., or even more 
before the anchor broke ground again. In a further 
series of trials the anchor was dropped, the chain eased 
out, and the tug then started away at 5 knots with the 
chain slac k, to test the effect of sudden shocks. 

Following the trials, a full-sized anchor of 11,000 Ib. 
was made for the cruiser Trenton, which, since com 
missioning ten years before, had been fitted with one 
125-fathoms and one 165-fathoms cable of 24-in. 
wrought-iron chain, and two 11,000-lb. stockless anchors 
of the standard pattern. The longer cable was now 
replaced by a If-in. die-lock chain, and the new 
experimental anchor substituted for the standard 
anchor. Continuous-recording electrical stress links 
were fitted in the cable, together with maximum- 
recording mechanical links to check the readings of 
the electrical links. The new anchor was the same 
weight as the standerd type, but the new chain weighed 
only 27,350 1b., as compared with 60,225 Ib. for the 
former wrought-iron chain. The experimental outfit 
was tested for 18 months in the Trenton, under severe 
weather conditions ; neither anchor dragged, although 
the strains in the cables sometimes exceeded 100,000 lb. 
Further tests were made in the Trenton, the anchors 
being broken out by going astern on the main engines. 
The holding-powers were found to be as follows: 
11,000-lb. standard anchor and 1§-in. die-lock chain, 
53,000 Ib 11,000-Ib. standard anchor and 2}-in. 
wrought-iron chain, 65,000 Ib.; 14,000-Ib. standard 
anchor and 1}-in. die-lock chain, 69,000 Ib. ; 11,000 Ib. 
experimental anchor anc the same die-lock chain, 
67,000 Ib. The tests were being continued, and 
although new vessels were now being fitted with some- 
what lighter ground tackle than was formerly specified, 
it was not proposed as yet to make any radical changes 
in existing practice. 


(To be continued.) 
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ELECTRIC WELDING ATTACHMENT FOR MACHINE TOOLS. 
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ELECTRIC WELDING ATTACHMENT 
FOR MACHINE TOOLS. 


Wetprine has now developed to such an extent 
that it has almost become one of the normal processes 
of the machine shop. In general work, a hand- 
operated burner, or torch, is usually employed, except 
perhaps for spot-welding, and a seam-welding machine 
is, in general, looked upon as justifying its expense 
only in the special welding shop, in which it can be 
employed fairly continuously. There are, however, 
many jobs in the general shop and the smaller type of 
works for which a welding machine would be a con- 
venience were it available, and for such service the 
arc-welding attachment illustrated in the annexed 
figure is likely to prove of value. This appliance, 
which is manufactured by Messrs. Allgemeine Elektrizi- 
tats Gesellschaft, of Berlin, can be attached to a standard 
machine tool, as, for instance, to the saddle of a lathe, 
as shown in the illustration, so that the ordinary lathe 
traverse may be used for forming a longitudinal weld, 
or a tube or other cylindrical article may be mounted 
between the centres and rotated under the arc. 

The attachment, which known as the Arctom 
welding head, employs the atomic hydrogen welding 
system developed by Langmuir. The welding head is 
fitted with two tungsten electrodes of from 1-5 mm. to 
3 mm. in diameter, depending on the thickness of the 
material to be welded, set at an angle to each other. 
Each electrode is surrounded by a nozzle through 
which a stream of hydrogen is directed. The hydrogen 
forms a screen over the arc, protecting it from the 
entry of air, while the welding action is improved by 
the dissociation of the hydrogen molecules in the are, 
and their immediate re-association when they come in 
contact with the relatively colder work. This action 
assists in the transference of heat from the are to.the 
weld. The hydrogen supply regulated by two 
screw valves, since excess supplies of hydrogen, while 
doing no harm, would be wasteful. The electrodes are 
carried by spindles which may be adjusted to any 
position and clamped. As the rate of consumption of 
the electrodes is small, a continuous feed is unnecessary, 
and adjustment by hand. The total available 
traverse of the electrodes is 120 mm., which is equivalent 
to about three hours’ operation on average welds. 


is 
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CATALOGUES. 


Border Sheets.—Messrs. Geo. J. Poore and Company, 
Limited, 59-61, Tithebarn-street, Liverpool, 2, have 
sent us specimens of the border sheets they supply printed 
on various qualities of tracing papers in special black ink, 
to ensure perfect suitability for photo-printing. 

Woollen Machinery.—A great variety of machinery for 
the woollen textile industry is described in a catalogue 
received from Messrs. Platt Brothers and Company, 
Limited, Oldham. The items dealt with are blending 
and preparing machines, carding engines, feeding appar- 
atus, condensers, lap formers, hatting cards, and grinding 
machines. 

Kectifiers. —-Messrs. Rotax, Limited, 319, Regent-street, 
London, W.1, have issued a catalogue of the Newton 
range of mercury-are and oxide cathode rectifiers, dealing 
specifically with their application for cinematographic 
work and for the charging of stationary and vehicle 
batteries. Descriptions, specifications, and general 
dimensions are given. 


Pumps.—Messrs. Rhodes, Brydon and Youatt, Limited, 
Waterloo Engineering Works, Gorsey Mount-street, 
Stockport, have sent us a catalogue of their Mopump. 
In this the motor and centrifugal pump form one unit, 
one motor end-plate being provided with a distance- 
piece which carries the pump and its parts. The diffi- 
culties of misalignment are thus overcome, without the 
use of flexible couplings. They are made in a variety of 
forms for horizontal or vertical working. 


Autoclaves.—Messrs. Hadfields, Limited, East Hecla 
and Hecla Works, Sheffield, have published a booklet 
dealing with high-pressure chemical plant and autoclaves 
for a number of modern processes. The autoclaves they 
manufacture have a range from }-litre to 20-litres capacity, 
and are used for pressures up to 3,000 atmospheres and 
temperatures of up to 500 deg. C. For special applica- 
tions, autoclaves for higher pressures and temperatures 
The features of the plant, and of the special 


are supplied. 
are made, are dealt with com 


steels of which they 
prehensively. 

Feeding and Distribution Pillars.—The details of the 
unit pillars and panels for electrical distribution systems 
made by Messrs. British Insulated Cables, Limited. 
Prescot, Lancs, are dealt with in a comprehensive cata 
logue. Unit-type panels for sub-stations, for both floor 
and wall mounting, are now in growing use, and ensure a 
|}compact assembly with the minimum occupation of 
floor space. Accompanying matter deals with jointing 
materials for paper, rubber and bitumen-insulated cables, 
and with Coraline soldering paste, a flux for brass, copper, 





The electrode-spindles and hydrogen nozzles may be | tin, iron, and lead. 


moved sideways for the adjustment of the arc. 


A water-cooled hood is provided above the arc | 
protecting the operator from the glare and radiant 
heat, the hood being fitted with a coloured-glass 
window through which the progress of the welding 
operation can be watched. The cooling-water service 
valve is interlocked with the electrical circuit, so that 
welding cannot be started until the water circulation 
is in operation. All current-carrying parts are pro- | 
tected by an insulating screen carrying the various 
operating knobs, which are made from insulating 
material. The water-cooled burner heads are made 
from heat-resisting non-magnetic steel. The standard 
to which the arm carrying the welding head is attached 
is carried on a flange, and by removing a single bolt, 
the arm may be swung to about 45 deg. on each side 
of its central position. The arm may also be raised 
and lowered by means of a vertical lead screw, as will 
be clear from the illustration. The attachment may 
be used in various ways; while in many cases it will 
be convenient to fix the work and move the welding 
head, in others the head may be fixed and the work 
fed forward by the machine tool traverse. 








Land Reclamation and Civil-Engineering Construction 

Messrs. Drainage, Dredging and Construction Com- 
pany, Limited, 3, Great Winchester-street, London, 
E.C.2, have issued an illustrated booklet calling attention 
to a number of types of work, embracing dredging, 
reclamation, land drainage, docks, harbours, sea defence 
works and general reinforced-concrete construction, 
coming within the scope of their activities. An accom- 
panying pamphlet gives an account of a tour the firm 
organised for an inspection by the authorities of many 
English drainage and water-catchment boards of the 
works on the Zuider Zee. 


Substations, Circuit Breakers, and Isolating Switches.— 
Messrs. Ferguson Pailin, Limited, Higher Openshaw, 
Manchester, 11, have sent us catalogue sections deal- 
ing with three of their products designed for modern 
requirements. Kiosk-type substations designed to meet 
the needs of the outlying districts of cities, of amall towns, 
and rural areas economically are dealt with in the first 
These being metal-enclosed, and delivered completely 
wired internally, can be erected without delay. The 
other sections cover oil circuit-breakers with cable boxes. 
with ranges up to 300 amperes and 44,000 volts, and 
triple-pole gang-operated isolating switches for use with 
metal-enclosed cubicles, or outdoor kiosks. Particulars 
are given of an 11-kW, 300-ampere isolator. 
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THE DESTRUCTION OF THE SECOND 
ARM OF THE MUSTAPHA BREAK- 
WATER AT ALGIERS. 


By Brysson CunninexraM, D.Sc., M.Inst.C.E. 


An unprecedented storm in the Mediterranean, 
lasting from February 2 to 7, 1934, brought about, 
it its culmination on the morning of the 3rd idem, 
the complete collapse of a length of 401 m. (1,315 
lin. ft.) of the recently-constructed second arm of 
the Mustapha Breakwater at Algiers. During a 
recent visit to the Mediterranean, the writer had an 
opportunity of seeing the damaged structure at 
Algiers, and also had the privilege of discussing the 
matter with Monsieur Rénaud, the Chief Engineer 
and Director of the Port, who subsequently was good 
enough to furnish him with full data and particulars 
of the occurrence. The features of the catastrophe 
and its originating causes, despite their regrettable 
consequences in financial loss and reconstructional 
difficulties, are technically so interesting and 
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important to harbour engineers, that the following 
description has been prepared with the aid of 
information, plans and photographs supplied by 
Monsieur Rénaud, who has also kindly verified this 
account of the occurrence. 

Algiers is a port in the French province of Algeria 
in Northern Africa, with a population of a little over 
200,000. It has a trade in coal, minerals and 
general merchandise, including wine, cork, sheep, 
&e. It is built on rapidly-rising ground on the 
western shore of a wide crescent-shaped bay, open 
to the north and extending from Cape Matifou on 
the east to Cape Caxine on the west, with a chord 
measurement of about 10 miles and a versed sine of 
4 miles. 

As will be seen from the plan, Fig. 1, Plate II, the 
harbour is formed artificially by a series of moles or 
breakwaters, irregular in outline, completely enclos- 
ing an area of about 300 acres, with an additional 
partly-protected area of much the same extent, 
open tothe east. The original moles, all constructed 
prior to the end of last century, are the North 
Mole, the East Mole and the Agha Mole, the first 
named being a spur jutting from the shore, and the 
other two, connected island breakwaters, meeting 
at an obtuse angle and forming a frontal defence 
of the port. Between the North and East Moles 
is a navigable entrance or passage for shipping, 
200 m. in width, and there is another entrance 
100 m. wide, at the south end of the Agha Mole. 
The enclosed water areas, which have internal inter- 
communication, are called respectively, the Old 
Harbour (Vieux Port) and the Agha Basin. In 
1923, a fresh programme of port extension works 
was put out to tender, and shortly afterwards a 
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commencement was made with the construction of 
a new mole, called the Mustapha Mole or Jetty, 
running almost directly east from the extremity of 
the Agha Mole for a length of 600 m. (First Arm), 
and then inclining to the south-east for a further 
length of 600 m. (Second Arm), terminating in a 
pierhead. The type of structure in the Mustapha 
Mole is that of a vertical wall on rubble foundation, 
entirely different from that of the earlier moles, 
which are essentially rubble mounds. It is the 
second and more exposed arm of the Mustapha 
Mole, which suffered so calamitously in the February 
storm, undergoing total collapse for two-thirds 
of its length. 

The prevailing winds in the Bay of Algiers are 
easterly in summer and westerly, or north-westerly 
in winter. The most dangerous storms arise from 
the sector lying between north-west and north-east ; 
although less frequent than the others, they strike 
the coast very directly and with great violence, 
owing to the rapid declivity of the sea bed from the 


Cracks ForRMED IN THE MOLE STRUCTURE. 


shore line to deep water. Two notable instances 
of recent date were storms in December, 1930, 
and December, 1931, which came first from the 
west, the wind subsequently veering round to blow 
from the north and north-east with considerable 
force for more than 24 hours, to the incessant 
accompaniment of rain, hail and thunder. Up till 
this time, the highest waves known in the vicinity 
of the harbour were of the order of 6 m. to 7 m. 
(20 ft.), with lengths of less than 100 m. and a 
periodicity of about 8 seconds. 

The storm, or tempest, of February, 1934, 
differed from the preceding instances in not being 
heralded by any exceptional local meteorological 
phenomena. It arose from a disturbance in the 
locality of Sardinia, where the meteorological charts 
recorded a deep depression, stationary from 
January 31 to February 6, with the development of 
violent winds on the coasts of France, North Italy, 
Corsica, Sardinia, the Balearic Isles, and Algeria. 
So exceptional a persistence of a cyclonic depression 
in the central Mediterranean was bound to produce 
remarkable results. The progress of the force of 
the tempest, it is stated, was extremely rapid 
indeed, as is the case with equatorial cyclones. 
This is shown by the fact that the sea, still smooth 
on February 1, and merely disturbed at the dawn 
of February 2, was already violently agitated by 
the afternoon of the same day, and was absolutely 
raging on the morning of February 3, when the 
second arm of the Mustapha Mole was swept away. 

The following observations were taken during the 
prevalence of these conditions :—Friday, February 
2,3. p.m. Wave length, 125m. ; period, 9} seconds ; 
direction, north. Saturday, February 3, 9.30 a.m 








Wave length, 200 m.; period, 13} seconds ; direc- 
tion, north east, } north. 

Figs. 8 and 9, Plate II, reproduce photographs 
which give some idea of the powerful blows delivered 
by the waves, the first showing a solid mass of water 
from 2 m. to 6 m. thick, striking the structure. 

It is explained in a note in the report of the 
engineers, following the occurrence, that a wave 
length of 200 m. should not be considered as remark- 
ably exceptional, since undulations of 140 m. to 
165 m. in length had been observed on several 
occasions during 1933. On the other hand, the 
period of 13} seconds corresponds with a wave magni- 
tude which is unique and comparable only with the 
period of 12 seconds observed at Catania, in Sicily, 
during a terrific storm on March 26 to 27, 1933, 
when 700 lin. m. of recently-constructed breakwater 
there was overturned. 

The height of the waves, which is perhaps their 
most important feature from an engineering point 
of view, was determined by means of a number of 
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careful observations as 3-65 m. (12 ft.) on Febru- 
ary 2, and 9 m. (30 ft.) on February 3. These 
may be compared with the height of 7-40 m. 
(24} ft.) observed at Catania during the storm 
just alluded to, the latter data having been 
communicated to the writer by Signor Agatino 
D’Arrigo, the Port Engineer, a few days after 
the occurrence. 

Waves of such magnitude have only rarely 
been observed along the seaboard of Great Britain. 
One outstanding example, however, is to be found 
at Peterhead, where, during a gale on February 15 
to 16, 1900, arising from the east north-east, waves 
of over 40 ft. from trough to crest were observed, 
and appreciable damage was done to the breakwater 
then in course of construction. 

Turning now to the structure of the breakwater 
which was so adversely affected by the storm, it 
will be seen from the transverse section in Fig. 2, 
that it consisted of a vertical wall of monolithic 
blocks set on a prepared foundation of quarry refuse 
and small stone weighing from 3 kg. to 200 kg. 
(63 lb. to 440 Ib.). The underlying bed is sand 
mixed with some amount of mud. The natural 
bottom of the bay is, in fact, a stratum of sand in 
fine black particles which are strongly adhesive. 
overlying ‘‘ poudingue,” a kind of conglomerate. 
and grey marl containing foraminifera. The 
foundation level of the rip-rap mound was 19 m. 
below zero (sea level), and the height of the mound 
4 m., so that the base of the wall was almost exactl 
50 ft. below mean sea level. The upper surface 
of the mound was levelled for a width of 21-40 m., 
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and the side slopes of 2:1 on the exterior and 


6:5 on the interior, were covered with natural 
blocks weighing not less than 8 ewt. apiece. The 
bulk of the wall was formed of four vertical tiers of 
blocks, of a length equal to the full width of the 
mole and of an average height and width of 13 ft. 
Che blocks in the lowermost layer were larger than 
the reat (though not so high), weighing 450 tons 
apiece, as against 400 tons in the upper courses. 
lhe sides of the blocks were joggled so as to form 
« horizontal bond, while, vertically, the blocks 
were connected by the reinforced concrete filling 
of the vertical grooves provided for the purpose of 
handling and setting the blocks. The whole was 
surmounted by a capping of mass concrete forming 
a level platform 6-40 m. w ide on the harbour side, 
with a parapet wall in two stages on the outer side 
rising to a height of 6-50 m. above zero. At the 
foot of the wall, on each side, was deposited a line 
of blocks to form a protective apron. 


blocks collapse. 
Fourth Phase.—Fig. 7. 
prolonged process with cumulative effect. 


filled in during the subsidence of the storm. 


constantly cited as such. 


taking. 


level of the foundation course. The work 


was in an excellent state of 


Mustapha Mole with those of modern breakwaters 
of a similar type. The following particulars are | 


taken mainly from a Table contained in a paper on 


broke against the parapet wall. 
out the night of 


read before the British Section of the Société 
des Ingénieurs Civils de France, by 
Bénézit, Director of the Works at Algiers, on 





the contractors for the undertaking. The appro-| trench in which the mole was ultimately engulfed. 
priate figures for the Antofagasta breakwater have | 


storm and almost completely demolished in 1929. 


PARTICULARS OF MopERN BREAKWATER STRUCTURES 





sectio P , Ratio - Ratio 

RecekwWates 7 = Total ar 3 Base - idth L 

a | < fiz . 4 7 

M Sq. m M M. 

Algiers 15 212 21-5 0-46 13 0-60 
(ienoa 10-5 189 16°5 0-70 12 0-72 
Marseilles 12-5 177 18-5 0-52 11 0-71 
Valparaiso 12 236 19-5 0-62 14 0-72 
Valencia 10 165 15°5 0-72 12 0-79 
(Catania 12-5 213 19-9 0-54 12 0-60 
Antofagasta 9-25 144 16°75 0-51 12-5 0-74 


It will be observed that while at Algiers the | involving the deposition of a substantial array 
foundation level of the Mustapha breakwater is| of wave-breaker blocks and the extension of an 
much lower than any of the others in the list, the| apron, or protected surface, sufficiently far to 
sectional area of structure is exceeded in two} prevent undermining. As is evident from the 
Table above, it has been generally thought that 
while the undulatory movement of waves may 
of any. There is no reason to believe, however, that | extend on a decreasing scale to considerable depths, 
the design of the wall had anything to do with its| a level of about 40 ft. below the sea surface marks 
collapse, or that there was any inability to resist | the limit of appreciable dislocation of rubble founda- 


: . ws . | 
other cases, while the ratio a by far the smallest 


influence of the surf on the outstanding parts of the 
disintregated mound a trench was excavated on 
the line of the former foundation, into which the 


Finally, there set in a 
The 


excavation in front of the breakwater was slowly 


Monsieur Rénaud remarks that the Mustapha 
Mole was universally recognised as one of the most 
perfect examples of a vertical breakwater and was 
All that experience else- 
where could suggest was embodied in the under- 
Specially should be noted the intimate 
connection of the blocks by means of reinforcing 
ties in concrete keys, and the exceptionally low 
itself 
had been carefully executed and, prior to the storm, 
maintenance. It 
sustained, without the least damage, the force of a 
It is interesting to compare the dimensions of the | fierce gale on December 31, 1933, during which waves 
of 6 m. to 64 m., witha length of 100 m. to 120 m., 
It resisted through- 
‘ebruary 2-3 the assault of a 
“The Port of Algiers and the Mustapha Jetty,” | raging sea which far exceeded all previous experience, 

} and it only succumbed to the onslaught of a surge 
Monsieur | of more than 9 m. depth engendering a breaking 
wave of over 18 m. in crest height, which by its sub- 
behalf of the Etablissementa Schneider, who were | sequent suction gave rise to the formation of a deep 


Perhaps the outstanding lesson to be learned 
been added because it was the victim of a similar | from the disaster is the necessity of adequate protec- 
tion along the frontage of mound foundations, 









the direct dynamic impact of wave action. The | 
failure, as will be seen later, is essentially and funda- | 
mentally attributable to the undermining by suction | 
of the rubble foundation. Experiments carried 
out at the Hydrological Laboratory at Lausanne, 
with a model on a reduced scale corresponding to a 
wave length of 200 m. and a wave height of 9 m., 
showed that even in this very extreme case, there 
was still a factor of safety of 1-2 against 
turning inwards and of 1-53 against similar move- 
ment in an outward direction. Fig. 3, Plate I, is 
a diagram on which these calculations were based. 
The view taken in his official report by Monsieur | 
Rénaud, Engineer in-Chief and Director of the 
port, after a careful consideration of all the relevant | 
data, is that the destructive process was carried | 
out in four stages shown in Figs. 4 to7, which are 
explained in the following rendering of his notes : 
First Phase.—Fig. 4. A slow but progressive | 
movement, producing erosion at the foot of the 
mound and resulting in gradual displacement of 
the protective covering blocks. Vibration of the 
super-structure on the foundation 
causing subsidence and sight displacement out- | 
wards, as was observed in the 1930 storm. 
Second Phase.-Fig. 5. This was abrupt and 
short. The large protective blocks having slipped 
into the hole formed by the great violence of the 
backdraught, the outer portion of the rubble founda- 
tion disappeared suddenly under the influence of a | 
great wave, or, more likely, of two or three successive | 
waves, the material being far too light to resist 
wave action. 
Third Phase. 


of regular and 


over- 


was set up, 





Fig. 6. The next phase was one | 


continuous action. Under the! 


tion mounds. In consequence of the experience at 
Algiers, this view calls for reconsideration. It is 
that in exposed situations and under 
cyclonic conditions of weather, the effective suction 
of a backdraught following wave stroke may extend 
to depths far below the accepted standard. Where 
a wall breakwater is founded on natural ground 
of a firm and indurated character, no untoward 
results may perhaps arise from a powerful suctional 
backdraught, but in the case of sea bottoms 
largely composed of sand or sand and mud, the 
danger of disturbance is evident and will have to 
be adequately guarded against. 

Several photographic views of the damaged 
breakwater are given in Figs. 10 to15. Referring 
first to Fig. 10, Plate II, this is a view of the 
mole after the storm, the isolated end being visible 
in the distance. The end itself is shown in Fig. 12. 
Fig. 11 shows the end of the breach, and Fig. 13 
the fracturing which occurred in the structure on 
the landward side of the breach. Fig. 14, on page 27, 
is another view showing this damage, while Fig. 15 
is an example of the cracks formed, water being 
visible on the far side, through the mole. 

As regards the general effect of the storm on the 
harbour and the condition of the Agha Mole, Mon- 
sieur Rénaud has sent the following supplementary 
note, which, translated from the French original, 
runs : Although the storm of February, 1934, 
exceeded the violence of those of December, 1930, 
and December, 1931, the Agha mole, which had sus- 
tained damage in the course of each of these last- 
named storms, and had had to be considerably 
strengthened during the years 1932 and 1933, 
successfully resisted the later disturbance and no 


cleat 
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damage of any kind was done to shipping, which 
has always found complete shelter in the portion 
of the port in commission. The Mustapha Mole. 
at the moment when it was in part demolished, 
had scarcely been completed and it protected only 
a basin in course of construction; under these 
conditions, it may be admitted from the point of 
view of the interests of navigation that, if the event 
constitutes a very grave constructional accident, 
it has not occasioned any kind of harm to maritim« 
commerce. In fact, there will result therefrom no 
appreciable delay in putting into commission 
the Mustapha Basin, for arrangements have been 
made for the entire reconstruction of the work, 
before the end of 1935, in the classic mound type.”’ 








THE SKYSCRAPER OF THE FUTURE. 
By Rosrins FLEMING. 


Tue ten-storey Home Insurance Building, Chicago, 
erected in 1884, is credited with being the pioneer 
skyscraper of skeleton construction. It was de- 
molished, with five adjoining structures, in 1931-3 
and on their site was erected the Field Building, 
the centre portion of which is 43 storeys, 535 ft. 
high. This building when formally opened, April 28, 
1934, made available 1,000,000 sq. ft. of rental 
area. Between the two dates, 1884 and 1934, 
5,000 buildings of ten storeys or more in height 
were built in the United States and Canada.* 
Giant structures like the Empire State Buildingt 
and the Rockefeller Centre,t both of New York 
City, mark the end of the period. At the close 
|of the past year, building construction of the 
skyscraper type was practically at astandstill. The 
question is being asked : Is this condition permanent ? 

An editorial article in the New York Times, ot 
August 21, 1934, contained the following statement : 
‘* Even before the great crash and the great depres- 
sion the skyscraper was under suspicion from the 
standpoint of sound economics. It did not always 
pay for itself as a renting enterprise. A large 
part of the return was supposed to be in advertising. 
But for that purpose a skyscraper had to be more 
than tall. It must be taller or tallest. People 
were not erecting high buildings but higher buildings, 
primarily for the world to look at and talk about 
and only subsequently for people to dwell in. The 
economic collapse has turned this into very costly 
publicity.” 

The * great crash’ in the United States occurred 
in October, 1929. The force of the depression on 
the building industry was keenly felt in 1930. 
For a few months in 1931 there was an improvement. 
This proved to be but temporary. The downward 
turn began again. Conditions became worse in 1932, 
were still more aggravated in 1933 and in 1934 have 
been most deplorable. The extent of the depression 
is wellindicated by the number of unrented premises. 
A survey made in March and April, 1933, by the 
Tenement House Department in New York City 
showed that of the 1,401,078 apartments in the 
Greater City, 201,406, or 14-4 per cent., were vacant. 
A survey made public on July 21, 1934, showed that 
17 per cent. of the 582,804 apartments in the 
borough of Manhattan were vacant. 

Unrented space in office buildings has greatly 
increased in the past three or four years. Authentic 
statistics regarding vacant premises in particular 
office buildings or in definite groups of buildings, 
are regarded as confidential and seldom allowed 
to be quoted. The Chicago Daily News Almanac 

and Year Book for 1934, under “ Office Space and 
Vacancy in Cities, January 1, 1933,” listed such 
unrented accommodation in New York as 21-3 per 
cent.; in Chicago, 25-5 per cent.; Philadelphia, 
31-5 percent. ; Detroit, 38-1 per cent., respectively. 
Valuable surveys covering 40 cities and nearly 2,000 
buildings are often given in the periodical Skyscraper 
Management, published in Chicago, Illinois. An 
article in its June, 1934, issue was entitled ** May 
Survey shows 27-37 per cent. Office Vacancy.” 
An article of considerable insight and value on 
the subject, by Earl Shultz, and entitled ~~ The 


* “ A Skyscraper Survey.” ENGINEERING, vol. ¢xxix 
page 581, May 2, 1930. 
+ ENGINEERING, vol. cxxxiv. 
756 (1932). 
ENGINEERING, vol. cxxxvi, page 53, July 21, 1933 
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Present Status of the Office Building Industry,” 
appeared in its issue of February, 1934. In this, 
Mr. Shultz, speaking of the decade following 1920, 
says, “ the unusual inflationary expansion in general 
created a mushroom demand for office space, while 
the ease of financing made possible the promotion 
and erection of scores of new office buildings. At 
the time of the speculative collapse in 1929, many 
ildings were under construction so that large areas 
f space continued to be added to the already 
isting over-supply of space. As a result, a large 
rplus of office space was created.” The first 
ect of the depression upon the office building 
idustry, Mr. Shultz goes on to say, was the elimina- 
on of the market for new office space. The second 
‘fect was the shrinkage in the number of tenants 
because of the pressure of the depression upon them. 
Default in the payment of rentals (especially in 
Detroit) became common. As the owners are 
obliged to provide cash to meet fixed charges, taxes 
and operating expenses, disastrous competitive 
conditions developed. 

It may be taken as certain that until a large 
percentage of the now unrented space is occupied, 
no more skyscrapers will be built. Mr. William Orr 
Ludlow, chairman of the Committee on Industrial 
Relations of the American Institute of Architects, 
says in his report of April 11, 1933, to the Institute : 
“It is possible that skyscrapers will not be built 
again for many a long day, perhaps never. The 
skyscraper era is closing, and the tall buildings of 
to-day may be curiosities in the future.” It is 
certainly probable that no more super-tall buildings, 
“ sky-piercers,” will be required. However, when 
the present vacant rental space is occupied, as 
it one day will be, new office buildings will be 
needed and unless land values in large cities depre- 
ciate far beyond what at present appears likely, 
they will be of the skyscraper type. 

The value of the site on which an office building 
is erected will always be an important factor in 


determining its height and area. We are now 
passing through a period of readjustment. “‘ The 


general policy in former years,” according to Mr. 
Harold Rosen, of the Rosen Building Corporation,* 
“was to place a value upon the land not based in 
terms of what fair rental it would earn but in antici- 
pation that a skyscraper of some sort would be 
erected upon it, and thus theoretically provide a 
greater income. Such land was valued with its 
possibilities for vertical improvement. Little or 
no consideration was given to the need for these 
huge structures.” Further, he stated that “ pro- 
perty values in London do not have such wide 
fluctuations as in New York. Values are computed 
on the basis of income and rent returns, and not 
upon the highly speculative possibility of the land 
for skyscraper improvement.” 

Engineers and architects during the past two 
or three years have given much thought to the 
Century of Progress Exposition in Chicago. The 
Exposition, which was a success in 1933, was again 
re-opened for the season of 1934. The buildings 
housing the exhibits differ from those of any previous 
exhibition. Mr. Daniel Hudson Burnham, Director 
of Works, as well as secretary of the Exposition, 
has decided views on the subject of the coming 
skyseraper. In an article entitled “ Skyscrapers 
of the Future,t he described some of the unique 
features of the Exposition buildings, which were the 
result of economic necessity. The Exposition, unlike 
ill previous adventures of the kind, was financed 
by private capital. It was to last 150 days after which 
the buildings were to be torn down. “ However,” 
Mr. Burnham says, “in a few years, or perhaps in a 
few months, we may expect skyscrapers to go up 
in 180 days and be replaced in two decades. They 
will be built to last just as long as their elevators, 
plumbing and other mechanical fixtures may be | 
expected to remain serviceable and no longer.” 
He proceeds: ‘* To-morrow’s skyscraper will not 
be a skyscraper at all in the ordinary sense of 
heavy steel and heavy masonry.” The “ synthetic 
skyscraper,” he claims, can be built for less than 
half the cost and can be erected in half the time now 
required. Moreover, “ its useful life will be limited 


Ne w York Times, February 4, 1934. 
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Walls will be only three or four inches thick, the 
outer ones enamelled with insulation between. 
It will be virtually windowless, illumination coming 
from neon hidden in portable torcheres. Its 
heating plant will purify and humidify the air, 
and maintain a cool temperature in summer. It 
will bring about stabilisation of present property 
values and tend to break up shifting of business 
areas.” Mr. Burnham feels sure that the occupants 
of such a structure whether it be fifteen storeys or a 
hundred and fifty storeys, will live under more 
healthy and comfortable conditions than are 
possible in the most luxurious office to-day. 

Notes of dissent from Mr. Burnham’s vision will, 
of course, be heard. No municipal building code 
would allow buildings with steel not fireproofed, 
thin walls of sheet iron or wood to line the city 
streets. Neither would the embodiment of some 
of the other features of the Exposition buildings be 
permitted. The Engineering News Record, com- 
menting on structural progress, said recently: 
“The phenomenal advance made in artificial 
lighting, and latterly in ventilation, heating and air- 
conditioning, makes windowless buildings practic- 
able. On the other hand, such products as glass 
building-blocks point quite as definitely towards 
walls that are all windows.”* 

In conclusion, as the Centennial Exposition of 
1876, and the Columbian Exposition, of 1893, ushered 
in advances in both structural engineering and 
architecture, the Century of Progress Exposition 
is likewise expected to give an impetus to new forms 
of construction and the utilisation of new materials. 
The future skyscraper will share, in one way or 
another, in these innovations. 








THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 4.) 

THE greater part of the exhibita shown by Messrs. 
Cambridge Instrument Company Limited, 45, Gros- 
venor-place, London, 8.W.1, on this occasion, were 
electrical, and included a wide range of galvanometers 
and accessories, instruments for measuring alterna- 
ting currents, resistance, capacitance, &c., alterna- 
ting-current and direct-current bridges, and instru- 
ments of a special character. In the first-mentioned 
class, the firm’s well-known “* Pot’? galvanometers 
were shown. This instrument is suitable for 
general direct-current work, and has a sensitivity 
of 15 mm. per microampere at 1 m., with a coil 
resistance of 40 ohms, and a period of 1-3 seconds. 
It is also supplied mounted in a case with a lamp 
and two scales, the sensitivity then being one- 
third of the above-mentioned figure, since the 
projection distance is only one-third of the normal. 
The use of two scales, however, enables the instru- 
ment to be used in either the vertical or horizontal 
positions, the former position requiring the minimum 
of bench space. The “ Pot” vibration galvano- 
meter shown is a modification of the direct-current 
instrument, designed for use on a single frequency, 
which may be 50, 100, 800 or 1,000 cycles, the 
sensitivities being 90, 60, 1:5 or 0-88 mm. per 
microampere, respectively, at the usual working 
distance of 1 m. The 50-cycle instrument has 
a tuning control of -- 5 cycles, while the others 
have an adjustment of + 15 cycles. 

As is well known, Messrs. Cambridge Instrument 
Company make a number of illuminated moving- 
scale indicating instruments, and one of the latest 
examples of this class of instrument exhibited was 
a fluxmeter provided with remote mechanical 
control for routine operation, such, for example, 
as the testing of permanent magnets. The sensi- 
tivity was 3,000 Maxwell turns per scale division. 
The instrument shown was dead beat, and the 
pointer could be returned to zero by the remote 
control before taking successive readings. Unipivot 
galvanometers incorporating Westinghouse copper- 
oxide rectifiers were another interesting item among 
the exhibits of this class. The instruments shown 
were a microammeter with a range from zero up to 
100 microamperes, and millivoltmeters reading 





to twenty years, after which it will be salvaged. | from 0 to 30 millivolts, and from 


29 





0 to 120 millivolts 





respectively. 

In connection with dynamometer-type instru- 
ments, Dr. C. V. Drysdale has suggested the use of 
high-grade nickel-iron alloy for the magnetic circuit, 
and this has had the effect of reducing the losses to 
a negligible quantity while increasing the electro- 
magnetic efficiency. Instruments of this type are 
made up as ammeters, voltmeters, wattmeters, and 
universal meters, one of the latter being exhibited. 
Tn all cases the movement is self screened and is 
practically unaffected by external fields, and all 
forms comply with the British Standards Institution 
requirements for sub-standard accuracy. The scale 
length is 175 mm. The universal meter exhibited 
combines the functions of a precision ammeter, 
voltmeter and wattmeter, and is provided with 
selector and range switches. 

One of last year’s exhibits was a form-factor 
meter incorporating two Unipivot galvanometers 
mounted side by side. In the instrument shown at 
this year’s exhibition, which is illustrated in Fig. 12, 
on page 30, one galyanometer has been dispensed 
with, so that the cost of manufacture is materially 
reduced and the instrument is more convenient to 
The form-factor, it will be remembered, is 


use. 

the ratio of the r.m.s. value of an alternating 
current to the mean value. The instrument, 
which has been designed in conjunction with 


Mr. R. 8. J. Spilsbury, of the National Physical 
Laboratory, consists of a thermal voltmeter, the 
indication of which is proportional to the r.m.s. 
value of the applied voltage, and includes a copper- 
oxide rectifier which, when in circuit, gives a 
deflection proportional to the mean value of the 
voltage. The same moving-coil indicator is used 
for both voltmeter circuits and the r.m.s. voltage 
across the combination is adjusted by a suitably- 
calibrated rheostat to the i value, 
which is indicated by a red line on the scale when 
the change-over switch is depressed. Upon releasing 
the key, the rectifier is brought into circuit and the 
deflection is proportional to the mean value of the 
applied voltage, but the seale is calibrated to read 
form factor directly. The instrument imposes a 
load of only 10 milliamperes on the measuring 
circuit, and the three-dial calibrated rheostat 
provides for test voltages from 5 to 257; the 
indicator scale is calibrated in form factor from 
1-0 to 1-5. Voltage readings are accurate to 0-5 
per cent., and form factor to 0-002. 

A capacity meter, which may be operated directly 
from the alternating-current lighting mains and 
gives direct readings of capacity from 10 micro- 
microfarads to 2-4 microfarads, formed another 
interesting item of the firm’s exhibits, and we may 
also mention, among other bridges shown, one 
developed for measuring the resistance or conduc- 
tivity of solutions. This bridge is portable, self- 
contained and direct reading, and will cover the 
entire range of electrolytes from distilled water to 
strong salt solutions. The accuracy obtainable 
over the entire range is within 0-5 per cent., and 
on the majority of solutions, with well-platinised 
electrodes, no difficulty is experienced in obtaining 
balance to within 0-3 per cent. A modern three- 
element oscillograph was shown working in con- 
junction with an oscillograph amplifier to enable 
records to be obtained from very feeble sources. 
The amplifier, we understand, has a level response 
over a range of frequencies from 20 cycles to 10,000 
cycles. A complete Finch type cathode-ray oscillo- 
graph, suitable for recording transient phenomena 
such as occur on transmission lines due to atmos- 
pheric disturbances, was a prominent feature of the 
firm’s exhibit, but one of these instruments was 
illustrated and described in connection with last 
year’s exhibition, on page 45 of our 137th volume. 
We propose also to deal in detail with a later 
instrument of this type in a subsequent issue of 
ENGINEERING. 

We illustrate, in Fig. 11, on page 30, a Wynn 
Williams-Geiger counter shown by the Cambridge 
Instrument Company, and designed for use in 
cosmic-ray investigations, and also for counting 
alpha and beta particles emitted in radioactive 
disintegration. It consists of two main parts, a 
counter tube and a thyratron valve with its essential 





* Engineering News-Record, vol. 110, page 204, March 2, 
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components. The counter tube shown on the 
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Fie. 14. Recorp FROM ScRAatTcH EXTENSOMETER 
25 Drams.: Messrs. CAMBRIDGE INSTRUMENT 
Company, LIMITED 


differential thermal-conductivity meter. Each of 
[the chambers contains two fine platinum wires 
| forming the opposite arms of a Wheatstone bridg« 
}and heated by an electric current. If both cham- 
| bers contain the same gas, the two pairs of wires 
attain the same temperature and the bridge is in 
balance. If, however, one chamber contains 
hydrogen and the other a hydrogen-diplogen mix 
ture, the bridge will be out of balance, the out-of 
balance current being a measure of the concentration 
of diplogen in the mixture. As this concentration 


Fic. 13. Soraton ExTensomerer ror StrucruraL Mempers; Messrs. Camertpce Instrument | © proportional to the concentration of heavy water. 
the latter can be measured by the out-of-balanc« 





Company, LIMITED. | adi 
|} current, which can be made to operate an indicator 
; or thread recorder. 
right in Fig. 11, is filled with gas, usually neon, at that the holder in which the polished plate is Of several new instruments exhibited by Messrs. 
t low pressure, and when a particle enters the tube, | mounted is pivoted and given a movement at right- | Foster Instrument Company, Letchworth, Herts., 
the gas is ionised and becomes conducting, with the | angles to that of the stylus, the lateral movement two are of particular interest. One of them is th 
result that a current passes in the thyratron con- also being proportional to the strain. This movement, | *‘ Three-View ” Introscope, which has been designed 
nected to the tube, and a count is made on a tele-| the extent of which can be adjusted, is obtained| for the general internal examination of metal 
phone-call counter which has been slightly modified | by a light torque applied to the holder by means| barrels, cylinders and similar articles having a 
for this particular application The counter is! of a spring shown in Fig. 13. The torque, how- | comparatively large aperture for the introduction 
shown on the right of the thyratron. The maximum | ever, is only sufficient to cause lateral movement | of the instrument. By an ingenious arrangement. 
rate at which the instrument can count is 50 per| of the polished plate when the two parts of the| the setting of the optical and illuminating system 
second, but limitations in the mechanical features | extensometer are also moving longitudinally. The} at the inner end can be adjusted from the evepiect 
of the counter reduce the reliable range to 25 counts | records obtained are examined and measured by a| to give views in the upward, downward, or lateral 
per second, microscope, and one, magnified 25 diameters, is| directions. The instrument is _ self-contained. 
Although many other interesting instruments were reproduced in Fig. 14. This record was obtained} having its own illuminating system supplied frot 

shown by the firm, we can only mention the De} from an extensometer fixed to the flange of aja small accumulator or mains unit. For the 
Forest scratch extensometer and the apparatus for | rolled-steel joist used as a cantilever, a load being | detailed examination of high-pressure gas cylinders, 
the analysis of heavy water. The former, which is| suddenly applied near the free end. The oscilla-| or similar articles having restricted openings, the 
illustrated in Fig. 13 annexed, is intended for) tions shown were at the rate of about 50 per second. | more complicated * Gas- Bottle” Introscope, con 
recording extension and compression in structural} The records are not, of course, on a regular time] sisting of two separate instruments with inte! 
members, flat metal surfaces, &c., resulting from} basis, but they enable the maximum stress to be| changeable fittings, must be employed, and an 
the application of streoses, and it consists of two| determined, and since this form of extensometer is improved model of this instrument formed part of 
parts held together by a friction clip, but capable | small and inexpensive, a number can be used on] the firm’s exhibit. Earlier types of these instru 
of moving relatively to each other in one plane. | the same structure to enable the stresses in various| ments have been dealt with in our columns on 
lhe complete instrument. which is less than 4 in. | members to be recorded simultaneously. | previous occasions. 
in length overall, is held up to the member under| For analysing heavy water, use is made of the The other exhibit to which we wish to refet 
test by pressure applied in any convenient manner | difference in thermal conductivity between hydrogen | the * Flexipush ” automatic temperature controlle 
to hardened-steel points, two of which are provided ‘and diplogen. The mixture of the gases is produced illustrated in Fig. 15, on page 31. We should 
on cach part, One part carries a small polished| by the electrolysis of the mixture of heavy and| explain, however, that this illustration has bee! 
plate of heat treated and plated steel, and the other | ordinary water, the concentration of diplogen in| reproduced from a photograph of the interior of a! 
is fitted with an arm on which a stylus, in the form | the gas being proportional to the concentration of | experimental model, and does not accurately 
of a diamond, is mounted. The diamond bears on heavy water in the liquid. Two small electrolytic| represent the construction of the commercial 
the polished plate and scratches on it a record of | cells, each holding about | c.c. of liquid, are arranged instruments. The controller can be used with 
the relative movement between the two parts | so that the gas from the negative electrode of each | oil-fired, gas-fired or electrically-heated furnaces, and 
resulting from any strain, It should be mentioned cell passes through one of the two chambers of a! the design adopted avoids the use of delicate relays 
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‘*PLexipusH”’ AvTOMATIC TEMPERATURE CONTROLLER; Messrs. Foster 


INSTRUMENT COMPANY. 


and their associated contacts, as well as the some- 
what complicated mechanical selector and locking 
devices often employed with such instruments. 
It will be remembered that in automatic tempera- 
ture controllers, the supply of fuel or current is 
regulated through the medium of a mercury switch 
which is tilted to the requisite angle and direction, 
according to the position of the temperature- 
indicating pointer in relation to an adjustable 
control point. In the Flexipush controller, the 
tilting of the mercury switch is effected by means 
of two Bowden wires. One end of each of the outer 
sleeves of these wires is fixed to the bracket on 
which the mercury switch is mounted, while the 
inner wires are attached to the swivelling arm, 
which carries and tilts the mercury switch. The 
arrangement of this end of the Bowden wires will 
be clear on inspection of Fig. 15. The other ends 
of the outer sleeves are anchored to carriers behind 
the temperature scale, one for the low-temperature 
transmission in a fixed position at zero, and the 
other, for the high-temperature transmission, in 
\ position which can be adjusted according to the 
control temperature required. At the scale end the 
inner Bowden wires terminate in plungers, each 
carrying a small table, and above these tables is 
finger attached to the pointer of the pyrometer. 
\s the temperature rises or falls, the finger moves 
over one or other of the two tables, and a bar, which 
is depressed periodically by a motor-driven cam, 
depresses that table over which the finger happens 
to be situated. The movement of one of the tables 
hing transmitted through the inner Bowden wire 
to the mercury-switch carrier, causes the latter to 
tilt so as to reduce or increase the supply of fuel or 
heating current, as may be required to maintain 
constant temperature in the furnace. It 
pointed out that the flexible nature of the trans- 
mission adopted considerably simplifies the appara- 
tus, which comprises very few moving parts, giving, 
s a result, more efficient and reliable operation in 
service. 


is 


As is usually the case, some exceptionally fine 


|a narrow slit on to a photo-electric cell. 


The cell, 
| which is of the rectifier type requiring no applied 
| potential, is connected to a mirror galvanometer, 
the deflections of which, observed on a scale, are a 
| measure of the energy falling on the cell and there- 
fore of the density of the spectrum line. By sub- 
stituting an alternative housing containing two cells 
the match points of spectrophotometric pairs can 
be accurately determined. For this purpose light 
passing through each member of the pair falls on a 
separate cell, which are so connected that when they 
are receiving equal amounts of energy the galvano- 
meter will give no deflection. Movement of the 
plate until this condition is obtained serves to 
determine the match point with greater accuracy 
than is possible in a visual comparison. 

An example of Messrs. Hilger’s strain viewers for 
testing all types of transparent glassware for faulty 
annealing was included among the firm’s exhibits. 
To enable large areas of glassware to be examined 
in this way the polariser is made up of a number of 
| louvres of black glass so spaced and inclined that the 

light falling on them from a powerful source in a 
| diffusing lamphouse is reflected from the lower 
|surface of one louvre to the upper surface of the 
louvre below it, and thence forward, in the plane 
polarised condition, through the glass tu be examined 
to the analyser. The latter is of the standard type, 
| with a tint plate, and is mounted on a stand, as 
also is the polariser. This may be 15 in. or 20 in. 
| square, although larger sizes can be made without 
| difficulty. The whole apparatus is designed for 
use in the warehouse or workshop and is of interest 
|to those concerned in the manufacture of glass 
| parts such valves, electric lamps, X-ray 
| tubes, &c. 

| An allied instrument shown was a glass-thick- 
ness viewer which enables an operator to measure 
\the thickness of the walls of glass bulbs, &c., of 
|which only one surface is accessible. It is shown 
|in use in Fig. 17, on page 32. The lamp, or other 
article of which it is required to measure the wall 
| thickness, is placed over an orifice at one end of the 








as 


examples of optical work and instrument making | instrument and the thickness is determined by 


were included in the exhibits of Messrs. Adam Hilger, 
Limited, 98, Kings-road, Camden-road, London, 
N.W.1. We may mention first a photo-electric 
microphotometer designed for measuring the 
density of spectrum lines or groups of lines, and 
onsisting of a projection system by which an 
image of the line to be measured is thrown through 


observing the length of a scale included between 
| two lines visible at the other end. In the case’ of 
|large glassware, it may be more convenient to take 
| the instrument to the work, and for this purpose it 
!can be removed from the tripod stand by loosening 
|a single screw. The scale enables glass up to 6 mm. 
Ie . . 

in thickness to be measured and can be read directly 
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ANGLE-MEASURING INSTRUMENT ; 


Fie. 16. 
Messrs. Apam Hiveer, LIMITED. 


to 0-25 mm. or by estimation to 0-05 mm. The 
calibration of the scale is based: on a refractive 
index of 1-52, and such variations in refractive 
index as occur in plate glass or blown glassware 
are generally negligible in practice. Where greater 
accuracy is required, however, suitable test pieces 
can be made from any special glass employed. 

An instrument of special interest to engineers 
which formed part of Messrs. Hilger’s exhibit is 
illustrated in Fig. 16 annexed. It is known as 
the Angle Dekkor and can be used in the tool 
room or workshop for measuring angles directly to 
one minute of are or by estimation to 12 sec. Fig. 16 
shows the instrument in its simplest form. When 
the lamp close to the switch at the top is switched 
on and the instrument is pointed perpendicularly 
at a plane reflecting surface, the observer looking 
through the eyepiece sees an image of an illuminated 
scale crossing another similar scale at right angles. 
An inclination of the reflecting surface results in a 
movement of the first scale, and the reading at the 
intersection of the two is an indication of the 
amount and direction of the inclination. The 
instrument is designed so that the distance of the 
reflecting surface from it has no influence on the 
angle measured ; in fact, the distance over which it 
can be used is only limited by the reduction in 
brightness and extent of the reflected image as the 
distance increases. Standard instruments can be 
used at distances up to 6 ft. or 8 ft., and a larger 
model is made for use at distances up to 20 ft. 
Similar instruments of higher sensitivity than that 
above mentioned can also be supplied. 

Of the instrument illustrated the base is an 8-in. 
square surface plate of first quality and has four 
tapped holes enabling the upright to be fixed in 
any one of three positions according to the nature 
of the work. Of the numerous applications of the 
instrument we may mention the testing of short 
tubes of glass, or other materials, for parallelism 
of the ends, testing the angles of machined metal 
parts, testing gauge anvils for parallelism, testing 
flat surfaces, testing the accuracy of machine tools, 
checking angles, screw-pitch measurements, gauging 
fine wire, &c. In some cases, of course, optical and 
other accessory apparatus is necessary, but the 
instrument itself has many direct applications. 
These can be extended by a micrometer eyepiece 
giving readings to 1 second and by mounting the 
telescope tube on an accurately divided circle. It 
may be of interest to note that these instruments 
are extensively employed in Messrs. Hilger’s own 
optical and metal-working shops and the variety 
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ind high precision of the products of this firm is 
wood evidence of their utility. 

Of the exhibits of Messrs. Bellingham and Stanley, 
Limited, 71, Hornsey Rise, London, N.19, we may 
mention two having numerous industrial applica- 
tions, viz., a spectrograph and a spectrophotometer. 
lhe former, the general appearance of which is 
illustrated in Fig. 18, on this page, is probably the 
largest instrument employing a single photographi« 
plate for obtaining the complete spectrum between 
the wavelengths 10,000 A and 2,100 A. Generally, 
spectrographs of this type 
measuring LO in. by 4 in.., 
wick 


which, for 
and 


most pur 
unsuitable 
for bending to the required curvature. The 
spectrograph, however, employs plates measuring 
12 in. by 3 in., which, although no more costly, are 
The decrease in 


poses, are unnecessarily are 


new 


more suitable for general purposes 
width enables the plates to be bent to a smaller 
radius than is actually and in conse 
quence an absolutely sharp spectrum can be obtained 
the entire range of Moreover, 
the length of the spectrum obtained is about 20 per 


vent, greater, and this enables the instrument to be 


necessary, 


ovet wavelengths. 


used for the move complex emission spectra for 
which the The 
plate is located in the horizontal plane and a hori- 
The framework of the instru 
ment is a hollow aluminium-silicon casting into 
which the optical system 18 inserted. The prism, 
collimator and camera lens are mounted on a single 
plate, as shown in Fig. 19, and this plate can be 
removed and replaced for the examination and 
cleaning of the optical -lements without in any way 
affecting the adjustment of the instrument. 


shorter plates were unsuitable. 


zontal slit is used. 


on slides and may be accurately set for focus by 
means of a screw Another adjustment is 
provided for moving the spectrum along the photo- 
uraphic plate, and this enables the zero setting of 
the wavelength scale to be corrected. The dark 
slide used is of metal, and by means of adjustable 


motion. 


curvature necessary for it to coincide exactly with 
the focal plane. The slit of the spectrograph opens 
symmetrically and is of kinematic design, this type 
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have employed plates | 


The | 


camera lens, shown on the left in Fig. 19, is mounted 


supports for the plate the latter can be given the | 
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OpTIcAL SYSTEM 
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Fie. 20. SPECTROPHOTOMETER ; 
of slit tvpe having 
dovetail jaws previously employed. Slit 


| replaced the 
[fuitable. as part of the instrument, as are also a 


having largely 


rods are 


suitable condensing lens and diaphragm for making 
comparison spectra. 
| The spectrophotometer exhibited is illustrated 
in Fig. 20. It is of new design based on the experi- 
ence of chemists who have used this type of instru- 
| ment for absorption measurements. Special atten- 
| tion has been given in the design to ensure easy 
accessibility of all controls. The spectrometer unit 
is of the well-known type employing concave mirrors 
in place of object glasses. The mirrors are coated 
with aluminium, the reflecting power of which is 


nearly uniform over the whole range from extreme | 


ultra-violet to infra-red. By changing the prism 
and employing either a photo-electric cell or photo- 
|graphic methods, the ultra-violet or infra-red 
regions can be investigated. The photometer is 
provided with a divided circle of glass, so arranged 
that the divisions are seen by transmitted light. 
This type of spectrophotometer is also suitable for 
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investigating the light reflected from various su! 

faces. For this purpose the light source is arranged 
|so that it can be rotated about a central axis, and 
| the angle of illumination can thus be given an) 
|desired value. One other exhibit to which we ma) 
| briefly refer was a pocket refractometer, only 4 
| little larger than a fountain pen, but enabling refra 

| tive indices to be measured over a limited range to 
|a high degree of accuracy. Instruments of this type 
'are available with ranges of refractive indices suit 

|able for the Tequirements of the various industries 
|in which these measurements are needed. 

| (To be continued.) 








SPECIFICATION FOR ASBESTU= 
British Standards Institution ha- 
specification, designated 


British STANDARD 
Pires.—The 
published a new 


| CEMENT 
recently 


No. 582-1934, covering the dimensions and workmanship 


of asbestos-cement, spigot and socket, soil, waste and 
} ventilating pipes and fittings. A comprehensive ran 
of pipe fittings for use with soil drainage systems 
included. Copies of the specification may be obtained 
price 2s. 2d. post free, from the Publications Department 
of the Institution, 28, Victoria-street, London, 8.W.1 
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Fundamentals of Hydro- and Aeromechanics. By O. G. 
Treryens, Ph.D. London: McGraw-Hill Book Com- 
pany, Incorporated. [Price 24s. net.] 

ipplied Hydro- and Aeromechanics. By O. G. TIETJENS, 
Ph.D. London: McGraw-Hill Book Company, Incor- 
porated. [Price 24s, net.] 

Durtne the greater part of the present century 

very important developments have taken place in 

the theory of the motion of fluids, with a view to 
modifying and extending the mathematical treat- 
ment that was evolved to a remarkable extent during 
the latter half of last century. This movement was 
in no small measure due to the pioneer work of 

Dr. F. W. Lanchester in the sphere of aerodynamics, 

and the subsequent amplification of this and other 

investigations led to what might be called the 

* new hydraulics.” 

and of aerodynamics on each other has proved to 

be a very fruitful source of progress, and has 
undoubtedly given rise to one of the major achieve- 
ments of the twentieth century in the improvement 
of methods of aerial and marine transport. Unlike 
many important, but rather abstruse subjects, 
those under discussion possess a most attractive 
experimental side, which is hinted at when attention 
is given to the 27 plates contained in the second of 
the volumes under review. The greater part of the 
subject-matter of both books is based on the 
lectures of Professor L. Prandtl, who enjoys an 


The influence of hydrodynamics | 


results are to be derived, and well-defined photo- 
graphs are to be obtained of fluid motion under 
various conditions of flow. As already remarked, 
the second volume contains a number of reproduc- 
tions from photographs such as can only be taken 
in the few institutions containing equipment similar 
|to that of the Kaiser Wilhelm Institute for Flow 
Research, at Géttingen. 

The translators have carried out their work well, 
even if one is occasionally conscious of too close a 
following of the original in the first mentioned 
volume, and those responsible for the American 
Engineering Societies’ Monographs deserve a note 
| of thanks for their support in the publication of this 
work, 


Mine Cooling by Devaporised Compressed Air. By 
8S. E. T. Ewtna, M.1.E.E., M.I.Mech.E., and A. L. 
Ad- 


Eean, A.M.1.Mech.E. Radford 


lington, Limited. 


Johannesburg : 


| Tue problems associated with the study of atmo- 

spheric conditions in mines has attracted attention 

not only from the purely scientific aspects, but 
|also due to the far-reaching effects of the pro- 

gressively greater geat encountered at increased 
| depths, and the influence of such conditions on the 
| health of the miners. Air as cold as possible offers 
| the best means of combating mine heat and is the 
|most desirable medium for the removal of heat 
| from underground workings. Much has already been 


international reputation for his aerodynamical work | done to limit humidity conditions in mines and also 
at Géttingen, and the text is written by his former | to allay the dust created during mining operations. 
assistant, Dr. Tietjens. To the lecture notes taken | In general, heat in mines is dealt with by entraining 
at Gottingen the author has added some noteworthy | the heat in ventilation air supplied in large quantities 
information of his own. | by means of large power operated fans. Direct 
Each book more or less forms a self-contained | refrigeration processes have been proposed, but 
course of study, the first mentioned being confined | they have met with but little practical success. In 
to the related theoretical considerations, while the | view of the cost and the difficulties involved, improv- 
second is devoted to the practical interpretation | ing the down cast air on the surface is probably 
and application of the theory. The fact that the | not an economical solution of the problem of mine 
work closely follows a course of lectures tends to | air cooling. 
make for easy reading in the case of the volume| In the present publication the authors deal with 
dealing with the fundamentals, which is not without | methods for mine cooling, particular attention being 
interest for engineers compelled to study the | given to those based on the devaporisation of com- 
mathematical side of fluid motion. Those who have | pressed air, and their applications to the gold-mining 
acquired some familiarity with the methods and | industry of the Witwatersrand. In this system the 
manipulations required in the theory will find in the | heat entering a hot mine is reduced by devaporising 
first volume a deep insight and a general view of the | the compressed air, produced on the surface for 
logical coherence of the theory. In the opinion of | supplying the mine. The vapour heat so removed 
the reviewer, Professor Prandtl, more than many | definitely represents less heat discharged into the 
other Continental lecturers, approaches the outlook | mine wherever the compressed air is used and 
natural to English students, so that the subtle | irrespective of the method of its employment. As 
distinction between the modes of thought followed |much work as possible should be done by com- 
by English and Continental schools does not trouble | pletely expanding the compressed air against a load 
the reader here, since just the right note is struck | and delivering the ultra-cold exhaust air into the 
in the material parts of the treatment. As might|mine. The advantages of applying devaporised 
be expected from such a source, the mathematical | compressed air are that the system differs from 
development is a masterly and comprehensive one, | refrigeration proposals in that the heat carrier from 
which will be perused with pleasure and profit by | the mine is air, and the initial cost is confined to the 
those interested in the subject. In particular, the | provision of the surface devaporisation equipment. 
chapters devoted to two-dimensional potential | At the present time, it is the general practice in 
motion and to vortex motion are exceedingly well | South Africa to delay humidification of the mine 


done. 

To students of engineering, aeronautics, and 
naval architecture the volume dealing with the 
applied side of the matter is worthy of a place on 
the shelves of libraries that are confined to the 
really essential works on a given subject. Dr. 
Tietjens has incorporated a considerable amount of 
his own information in the instructive and rela- 


| ventilation air by the adequate drainage of main 
airways and drives, by the prevention of exposure of 
any large surfaces of water and hence by reducing 
the excessive evaporation of water into the mine 
air. In considering the physical aspects of both 
compression and expansion of air, compression- 
expansion systems for air are considered, and it is 
shown that compressed air produced on the surface, 





tively long chapter on flow in pipes and channels. | devaporised on the surface and completely expanded 
In view of the fact that no theory of drag on bodies | adiabatically against a load, will introduce into the 
moving through fluids does justice to the related | mine an amount of coldness fully equal to the work 
experimental results, the author’s own contribution | done irrespective of the efficiency of the air motor. 
to this part of the work should be noted, because |The authors claim that the cheapest mine cooling 
this treatment follows a carefully prepared chapter | by means of devaporised compressed air is obtained 
on the study of boundary layers. This region of | by doing work against external loads by air motors 
the ground covered is well worth perusal on the | direct and by using pistons and cylinders when other 


part of those more particularly interested in applied 
mathematics, in view of the difficulties encountered 
in applying classical hydrodynamics to cases where 
considerable drag is involved. Some 80 pages are 


factors are not prejudicial. Processes for de- 

| vaporising air are dealt with and reference is made 
| to the advantages derived on driving machinery by 
| devaporised compressed air. 


devoted to a most interesting exposition of the| The text exhibits evidence of a wide practical 
theory of airfoils, which leaves little to be desired | experience of the subject and a keen appreciation 
in matters of detail and general principles. of the many difficulties involved in mine cooling 

The final chapter consists of a full description of | operations. The volume is of interest to all asso- 
xperimental methods and apparatus, and contains | ciated with mining operations and mine ventilation 
a good deal of practical advice and information on | systems in general and gives a good deal of practical 
the procedure to be followed if reliable experimental | guidance in the subject studied. 





THE CONSTRUCTION OF THE 
SILENT VALLEY RESERVOIR, 
BELFAST WATER SUPPLY.* 


By Grorce McIvpowrg, Assoc.M.Inst.C.E. 


THE construction of a reservoir in the Silent Valley 
was proposed in 1891, as part of a scheme for obtaining 
an additional supply of water for Belfast from the 
Mourne Mountains by the construction of an aqueduct 
some 35 miles long, together with impounding and 
service reservoirs. The aqueduct and service reservoir 
were completed by 1901, but the provision of storage 
was postponed. By 1910 the intermittent supply of 
water obtainable from intake-weirs on the Mourne 
rivers was insufficient, and in 1911 plans were prepared 
for a storage-reservoir of approximately 3,000,000,000 
gallons capacity in the Silent Valley. Owing to the 
War, it was not possible to proceed with the work 
until 1923, when a contract was placed for the con- 
struction of an earthen embankment with outlet- 
tunnel, overflow-weir and other works, including over 


|4 miles of works railway and 2} miles of roadway. 


The total contract sum was 983,0001. 

Work was begun forthwith and continued until 
the autumn of 1926, by which time part of the trench 
was excavated in the mountain slopes which form 
the sides of the reservoir. The outlet-tunnel and 
valve-shaft were practically completed, together with 
the works railway, and the making of the roadway 
welladvanced., A start had been made with the excava- 
tion of the trench in the centre of the valley. This 
last operation disclosed the fact that the glacial sands 
and silts, which overlie the granite rock in the bed of 
the valley, were likely to prove a treacherous and 
difficult material in which to excavate, owing to their 
unwillingness to give up the water with which they 
were saturated and to the many boulders which they 
contained. Borings showed that in the centre of the 
valley the rock lay at a much greater depth than 
was indicated on the contract drawings. At this 
stage, upwards of 500,000/. had been expended. 
Coincident with these difficulties, the serious illness of 
the chief engineer necessitated his immediate retirement. 

It was apparent that the construction of the reservoir 
was beyond the scope of the original contract, and a 
Board of Engineers was called in by the Belfast Water 
Commissioners in December, 1926, to advise them as 
to the practicability or otherwise of completing the 
reservoir. 

A programme of exploratory work of twelve months’ 
duration was immediately undertaken. Firstly, suffi- 
cient borings were sunk to locate with reasonable 
certainty the surface of the rock in the bed of the 
valley. The nature of that rock and of the material 
overlying it, and the possibility of unwatering that 
material, were then investigated by the sinking of 
four exploratory shafts under compressed air; these 
shafts were from 12 ft. to 16 ft. in diameter, and 
were lined with cast-iron segments, being placed about 
25 ft. upstream of, and parallel to, the proposed centre 
line of the embankment. As soon as air-pressure 
reached 35 lb. per square inch in any shaft, sinking 
was stopped and pumps were installed with the object 
of unwatering the ground so that further sinking might 
be possible later, either in it, or in adjoining shafts. 
Other measures for unwatering included the diversion 
of the Kilkeel river through the outlet tunnel, and 
the formation of catchwater drains on the mountain 
slopes. 

At the expiration of the exploratory period, rock 
had been located by borings along the whole line of 
the trench and at a maximum depth of 180 ft. to 
190 ft. The four shafts had, by successive sinking 
and pumping, reached depths of 70 ft. to 100 ft., 
while good rock had been found at a depth of 76 ft. 
in one of them. The ground-water levels had been 
lowered by some 30 ft. 

The Board of Engineers was now able to issue a 
favourable report. The estimated total cost, including 
the money already spent, was 1,350,0001., while the 
proposed method embodied the provision of additional 
shafts to hasten the dewatering operation, a special 
form of trench construction, and a modification of 
the form of the embankment. The Belfast Water 
Commissioners adopted the report, and arrangements 
were made whereby the contractors continued the work 
on a basis of cost plus percentage. 

Six additional shafts were put down on the line of 
the main trench, and were so designed that they would 
form part of the trench itself. They were begun early 
in 1928, and, by alternating sinking with pumping in 
alternate shafts, all the shafts on the line of the trench 
were completed down and into satisfactory rock by 
January, 1929. The deepest shaft, in the centre of 
the valley, was bottomed at 212 ft. below ground 
level, the last 40 ft. being in granite. In no shaft 
was an air-pressure of 35 lb. per square inch exceeded. 





* Abstract of a paper read before the Institution of 
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As a result of the unwatering process, saturation- | 
level at the trench was reduced by as much as 90 ft. | 
to a depth of 100 ft. below ground level, and though | 
this figure was not improved on when pumping from 
all sources at the rate of from 1,200,000 gallons to 
1,400,000 gallons per 24 hours, it was found posrible | 
to sink the trench more than 120 ft. below saturation- | 
level to its maximum depth of 212 ft., thanks to the | 
decentralisation of water inflows due to the numerous 
shafts and to the type of construction adopted. 

The main trench was in general 6 ft. in width. On| 
the side slopes it was of ordinary timbered construc- 
tion, but in the centre of the valley, at the shafts, 
for a longitudinal distance of 500 ft., the sides were 
supported by cast-iron segments cross-strutted with | 
heavy timbers. Where the continuity of the trench | 
was broken by a shaft, the trench segments abutted | 
on special shoulders cast on the shaft segments for | 
this purpose When the trench refilled with 
onerete, the shaft segments crossing the line of the 
trench were cut away as the concrete was put in, thus 
ensuring a continuous cut-off wall. The 
cut-off wall at ground level terminates in a pointed 
‘spear-head,” with a cradle or concrete on 
each side, which forms the junction between the cut-off 
wall below ground and the puddle-clay core of the 
embankment. The sinking of the trench occupied 
approximately eighteen months, and the refilling with 


Was 


} 
concrete 


| 
shoe of | 
| 


concrete six months. 

The embankment is formed of sand, gravel and | 
stones, free from silt, obtained from the glacial deposits | 
of the valley. A blanket of selected clay material is 
interposed between the puddle core and this general | 
filling. The embankment is 1,500 ft. in length, and 
has a maximum height of 88 ft. above the bed of the 
Kilkeel river. It is of flat proportions, owing to the 
silty material underlying the site. 

The overflow is a departure from the original design, 
und consists of a circular bellmouth in the reservoir 
80) ft. in diameter at top water-level. This bellmouth 
diminishes into an outlet tunnel 16 ft. in diameter, 
passing in solid rock under the embankment and 
dscharging through a stepped waste-channel into the 
below the embankment. Considerable 
on the original -design were effected by 
The reservoir was completed 
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THE WINCHESTER BY-PASS ROAD, 


Tue Minister of Transport has informed the Hamp 





shire County Council that a grant is now availabk 
for the construction of the main section of the | 
Winchester by-pass road. This road will run from | 
Kings Worthy, north of Winchester on the main 


London-Southampton road, to just south of Compton 
on the same road and lie to the east of the city, while | 
there will also be a spur to the Winchester Guildford | 
road The total length, including the spur, will be | 
nearly 74 miles and the width will be 80 ft. except at 
certain embankments cuttings. The general | 
direction from Kings Worthy will be south for about 
two miles and thence south-westward by easy curves 
until the existing road is reached, The estimated cost 
is 200,0001,, and it is hoped to provide a dual carriage 
way divided by a central reserve in place of the single 
50 -ft originally proposed To carry 
out this work will involve the diversion of the Great | 
Western Railway for a distance of about 1,000 yards 
at the foot of St. Catherine’s Hill, the construction | 
of a new bridge under the Southern Railway at Shawford | 
and the building or widening of four othe: bridges. | 
This by-pass was originally approved as part of the 
trunk road programme in 1931, but the only works 
begun before the financial crisis of that year were the 
formation of the loop from the Alton to the Petersfield | 
Road and two reinforced-concrete bridges, on« 
the Petersfield Road and the other under the Alton Road 
it Morn Hill | 

It is pointed out that the projec ted road will add an} 
important link to the chain of by-pass roads which now 
stretches from London to the Hampshire and Dorset- | 
shire coast, and will bring the estimated expenditure 
on these schemes up to. grand total of about 1,500,000, | 
Of this sum, the Kingston By-pass accounts for 390,000/ 
und the Guildford-Gocalming By-pass for 400,000/ 
Six By-passes are already in use and another at Egham 
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is under construction 
HEALTH EXHIBITION, BourNEMooTH.—We have 
received particulars of the next Health Exhibition of 


the Royal Sanitary Institute, to be held at the Winter | 
Gardens, Bournemouth, from July 15 to 20, 1935. The | 
exhibition is arranged in connection with the forty-sixth | 
congress of the Institute, which is to be attended by | 
representatives of municipal authorities from all parts | 
of the world. Further particulars and forms of applica- 


tion for space at the exhibition may be obtained from 
the 
road, I 


of the Institute, 90, Buckingham Palace- 
S.W.1 


secretary 
mdon, 


| the same 


LABOUR NOTES. 


New terms covering the wages and conditions of 


London tram drivers and conductors and other grades 
of uniformed staff have been approved by a delegate 
conference of the Tramwaymen’s Section of the 
Transport and General Workers’ Union. A statement 
on the subject by Mr. Bevin was as follows :—** Tram- 
way workers have been affected by the speeding up 
of services over a considerable period, in a similar 
manner to the omnibus workers, but it was found 
impossible at the time to deal with them in exactly 
way. There was a disproportion between 
the two sets of workers even to the extent of 3s. a 
man. That has now been put right. With regard 
to the inside staff, as a result of the merger it was 
found that there were over 20 different grades of men 
with different wages, and an endeavour has been made 


| to reduce the number of grades and to remove many 


anomalies. A minimum wage has been fixed of ls. 43d. 
an hour for the lowest grade. Any increase to the 
inside staff and to other sections will be paid as follows : 
Any change in rates which reduced men by ls. 6d. a 
week or less will be paid from the first full pay week 
in January. The balance, where the increase is more 
than Is. 6d. a week, will be paid from the first full pay 
week in April. 


Steps have also been taken,’ Mr. Bevin said, * to 
improve the method of consultation for dealing with 
working schedules. With regard to hours, the old 


|} method was to average the schedules to arrive at a 
|} 48-hour week over a six weeks’ cycle. 


Each week 
under this settlement will stand on its own basis of a 
48-hour week. There will be a minimum day of 7} 
hours, with flexibility up to 84 hours a day. Improved 
methods of calculating overtime have been introduced, 
and also alterations for the calculation of the pay in 
relation to ‘ spread-overs.’’ With regard to the ‘busmen, 
there was a balance of the previous settlement due of 
2s. a week for conductors and ls. for drivers, which was 
to be restored in conjunction with the general restora- 
tion of the cuts. Some other sections of the employees 
of the Transport Board have had partial restoration 
earlier, but these amounts outstanding will be paid 
to the ‘busmen from the first full pay week in April. 
In relation to other sections of men covered by the 
Transport Workers’ Union, who have cuts still out- 
standing, there have been discussions, and it may be 
taken that the balance of the cuts will be restored by 
the end of the first half of this year at the latest.’ 


Che Ministry of Labour estimates that at December 
17, 1934, there were approximately 10,248,000 insured 
persons, aged 16-64, in employment in Great Britain. 
This was 36,000 more than at November 26, 1934, and 
237,000 more than at December 18, 1933. There was a 
further improvement in employment, between Novem- 
ber 26 and December 17, in coal-mining, in the cotton 


land motor vehicle industries, and in the distributive 


trades. Some improvement was also recorded in the 
engineering industry and in hotel and boarding-house 
service. There was a decline of employment, however, 
in the building, pottery, woollen and worsted, hosiery, 
and boot and shoe industries. 


At December 17, 1934, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,717,005 wholly unemployed, 
288,257 temporarily stopped, and 80,553 normally in 
casual employment, making a total of 2,085,815. This 
was 34,970 less than the number on the registers at 
November 26, 1934, and 138,264 less than a year before. 





| The total « omprised 1,686,507 men, 56,277 boy s, 299,192 


women, and 43,839 girls. 


Of the persons on the registers at December 17, 1934, 
about 48 per cent. were applying for insurance benefit 
and about 37 per cent. for transitional payments, while 
about 15 per cent. were uninsured or were, for other 
reasons, not entitled to benefit or transitional payments. 
In the case of about 56 per cent. of the total of 1,781,165 
persons on the registers who were applying for benefit 
or transitional payments, the last spell of registered 
unemployment had lasted less than three months, 
and in the case of about 68 per cent. it had lasted less 
than six months; about 22 per cent. of the total had 
been on the register for 12 months or more. A consi- 
derable proportion of the persons who have been on 
the register for extended periods will have had one 
or more short spells of employment, lasting not more 
than three days each, during such periods. 


Between November 26, 1934, and December 17, 
1934, the numbers on the registers decreased by 
8,952 in the London area, 2,507 in the South-Western 


area, 337 in the Midlands, 19,914 in the North-Eastern 





| area, and 9,321 in the North-Western area. They 
increased by 112 in the South-Eastern area, 5,893 in 
| Scotland and 56 in Wales. As compared with the 
position at November 26, 1934, there was a decrease 
of 23,064 in the number of unemployed in coal-mining, 
of 2,121 in general engineering, and of 1,755 in the motor 
vehicle, cycle and aircraft industries. In the building 
trades there was an increase of 11,696. 


The latest issue of The International Labour Review, 
a publication of the International Labour Office at 
Geneva, contains an interesting article dealing with 
hours of work in the textile industries of the principal 
producing countries. In the course of some comments 
on the connection between international competition 
and working hours, the writers state :—‘‘ The cost of 
production differs considerably according as an under- 
taking is working short time, normally, or, by the 
adoption of the two-shift system, in excess of the 
workers’ normal day. The result is that for the same 
equipment the manufacturer introducing the two-shift 
system will benefit because it enables him to lower the 
selling prices of his products. As soon as he does so, 
however, the other firms do the same so as not to be 
out-distanced, and the result is an increase in an already 
excessive production. To reduce the cost of produc- 
tion still further the competing firms cut their profits 
even to the extent of giving them up altogether, cease 
to reckon interest on the capital invested, and make 
little or no allowance for depreciation. Soon the owners 
of firms with out-of-date equipment go out of business. 
but this does not mean a reduction in the number of 
machines, for the bankrupt factory is speedily bought 
up on advantageous terms and returns to the fight in 
a sounder financial position, thus being a more dan- 
gerous rival than before.” 


* This line of argument,”’ the authors of the article 
go on to say, “ applies on the international as much as 
on the national plane. Thus, the extension of the 
daily period of operation of undertakings aggravates 
the depression, without any benefit to consumers from 
the fall in wholesale prices, since the movements of 
retail prices are insignificant. In the race for markets, 
employers often put forward the lack of uniformity 
in the various national regulations as an argument for 
relaxing their own national legislation. None of them 
wishes to be placed at a disadvantage as compared with 
his foreign rivals, who, it is alleged, benefit by less 
strict regulations on hours of work. In their efforts 
to reduce the cost of production, employers have tried 
in some countries to obtain greater flexibility of hours 
of work and to extend the daily period of operation of 
their undertakings.” 


Addressing a deputation of factory hands, * shock 
workers,”’ and other members of the heavy industries, 
Mr. Stalin, the head of the Russian Government, 
claimed that what Europe had taken scores of years to 
accomplish, the Soviet Union had carried out in three 
or four years. He admitted that the process had 
involved the destruction of much machinery ; but, it 
was added, the cost of that and the consequent waste 
of expenditure had been more than compensated by 
the creation of a people skilled in the manufacture and 
use of all kinds of machines. The only thing lacking 
in this speech of Mr. Stalin’s was a frank admission 
that if the rest of the engineering world had not accom- 
plished what it has accomplished in “ scores of years,” 
the Russian performance—such as it is—would not 
have been possible. 

The Rome correspondent of the Daily Telegraph 
mentions that, according to General Starace, Secretary 
of the Fascist Party, the 40-hour working week, which 
came into force in Italy on December 1, has proved 
a complete success. It is estimated that 123,000 un- 
employed men had been absorbed by December 23. 
“It is impossible,” the correspondent says, ‘to give 
definite figures about the average number of hours 4 
week the absorbed men have been working. After 
inquiry among various trades the impression is that 
the actual number of working hours varies widely, 
according to local conditions, the degree of pressure 
brought to bear on employers to engage more men, 
and the state of the market. On the whole there has 
been more work for unskilled than for skilled hands 
under the new scheme.”’ The shorter working week 
which is in operation in Italy differs, of course, from the 
shorter working week which the Labour delegates to 
Geneva desire. The trade union demand is for 4 
reduction of the hours to 40 per week, “ without loss of 
pay.” In Italy wages as well as hours are reduced. 





Writing on the subject of the five-day week in 
| Labour, an official organ of the Trade Union and Labour 
movement, Mr. Charles Dukes, the general secretary 
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of the National Union of General and Municipal Workers’ 
says :—* We must certainly go ahead demanding the 
horter working week, but in doing so, we must not 
lose sight of the fact that the real economic crisis 
irises from the unbalance between productive capacity 
and consuming power as expressed in wages. Idle 
men, idle plant and idle money present a tragic picture 
in present-day life. The claim that every willing worker 


has a right to a place in the production process is | 


legitimate. But a ‘ share work’ policy is not enough. 
We must not standardise poverty by a mere spread- 
over of existing employment. To approach the prob- 
lem of the shorter working week on the assumption 
that we have exceeded consuming capacity is the worst 
possible form of defeatism.” 


The decision of the Central Committee of the Com- 
munist Party of the Soviet Union to end the rationing 
system, which has for some time regulated the supply of 
food to workers in towns, became partially effective 
at the end of last year. Bread, flour and meal cards 
are now unnecessary, and those for other provisions 
will become unnecessary shortly. Discussing the 
change in the course of a speech, Mr. Molotov, the chair- 
man of the Council of People’s Commissars, said that 
in future, the State would fix prices for bread, flour 
and meal, which would vary from one region to another. 
Uniform prices would help to consolidate the position 
of the rouble. That would increase the importance 
of wages in industry, and, in view of that, special 
attention would be paid to wage problems in all 
undertakings. Despite the formal instructions of the 
Communist Party and the Government, a very super- 
ficial attitude towards money was frequently found. 
As long as the cash wage was not the most important 
part of remuneration for labour—and it could not be 
so while the rationing system continued—the import- 
ance of wages in production and the building industry 
was underestimated. 


Henceforward, Mr. Molotov said, wages would become 
the essential factor. An increase in wages would be 
the principal means of improving the output of workers 
and salaried employees, and that would entail a further 
increase in the importance of wages in the industries 
concerned. The fact that the official bread price 
would vary from region to region meant that salary 
increases would vary also. Such variation was essen- 
tial, and only went to show the impossibility of keeping 
the middle-class idea of wage standardisation was not 
all wage rates uniform. It had to be admitted that 
easy to root out; but rooted out it must be, for if 
standard wages were not abolished, it would be im- 
possible to operate a system of payment for labour, 
such as favoured the best workers—those who honestly 
did their bit. Such a system was in the interest not 


only of the workers but also of the whole proletarian | 


State. 


The weekly organ of the International Labour 
Office at Geneva states that the Spanish Government 
recently decided that the 48-hour week in the metal 
industry should be restored, and issued an Order to 


that effect, which was published on December 2, 1934. 


A special board set up to investigate the position was 
instructed to continue its study of the question with a 
view to finding some form of compensation, such as a 
wage increase, for the workers concerned. As may 
be remembered, after a long dispute a 44-hour week 
was introduced in the industry in June, 1934. As this 
measure was of a temporary nature, the Government 
appointed a board, composed of employers’ and workers’ 
representatives, to examine the situation and report 
to the Ministry of Labour by December 1, 1934. The 
report revealed the failure of the parties to come to an 
agreement. The employers, while contesting the 
jurisdiction of the joint boards and the right of the 
Government to regulate hours, on the ground that 
Parliament alone was competent, stated that the 
maintenance of the 44-hour week would mean grave 
loss to the metal industry, which they described as 
already being in difficulties owing to the depression. 
The workers, on the other hand, expressed the view 
that the maintenance of the 44-hour week was an 
indispensable remedy for unemployment. In view 
of this disagreement, the Government decided on the 
ction stated. 








INstrTuTION oF Navat Arcurrects.—The Council of 
the Institution of Naval Architects has awarded the 
Vickers Armstrong Scholarship in naval architecture, for 
1934, which is valued at 1501. per annum, for four years 
and is tenable at Glasgow University, to Mr. G. 8. 
Milne, of Messrs. Hail, Russell and Company, Glasgow. 
The Duke of Northumberland Prize, awarded in con- 
nection with the 1934 examination for National (Higher) 
Certificates in naval architecture, has been won by 
Mr. W. P. Walker, of the Royal Technical College, 


Glasgow. 
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| POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 


Tue eleventh Power and Mechanical Engineering 
Exhibition was held in the Grand Central Palace, 
New York, from December 3 to December 8. This 
period was selected to coincide with the Annual Meeting 
of the American Society of Mechanical Engineers, so 
that the members attending the meeting would be able 
to visit the exhibition also. The meeting, as its name 
implies, takes place yearly, but the exhibition, of 
}recent years, has been held biennially, an account of 
| the tenth one, held in 1932, having been given in our 
| 135th volume, page 37, et seg. The total attendance 
|this year shows an increase which must be gratifying 
| to the organisers of the exhibition. Apart from this, 
| there is a great improvement in the registered attend- 
| ance, that is, in individuals actually engaged in the 
|industry and signing, upon entry, as such, The 
| figures for the exhibition have not yet been analysed, 
|but it is of interest to note that of the registered 
| attendance in 1932, of 37,980, persons in executive 
| positions formed 29 per cent., whilst technical and 
| operating personnel amounted to 55 per cent, The 
| register also showed that 951 cities and towns of the 
| 
| 


United States, and 40 cities and towns of other coun- 
tries, were represented, figures which may be taken as 
an indication of the widespread interest aroused. It is 
somewhat difficult to compare the exhibition with the 
periodically recurring ones in London. Here they are 
more specialised, and perhaps the nearest to the 
New York Power Show, to give it its short title, is 
the Birmingham section of the British Industries Fair, 
nearest that is, in the wide range covered. The follow- 
ing account, whilst describing in some detail a selection 
of the new exhibits, may well open with a brief survey 
of the present conditions in the United States of a few 
of the branches of engineering as indicated by various 
displays, &c. 

It is apparently accepted that of the three main 
items of manufacturing costs, viz., material, labour 
and power, the first two may increase, and that 
| possible economies are to be sought in the third only. 
|The exhibits then, mainly illustrate not only the 
recent advances in the economical production of 
| power, but also in its transmission and utilisation. 
|Commencing with steam raising, it would appear 
| that the rival systems of firing pulverised fuel, viz., 
the bin or storage system and the direct system, have 
| become convergent. Each system has adopted improve- 
ments developed by the other, and to-day much the 
same equipment is used by both. The pulverised-coal 
capacity, when the bin system is used, is now much 
less than was formerly considered necessary. As 
both boiler and furnace efficiency really depends upon 
the degree of pulverisation and the burner arrange- 
ments, there is, provided these are similar in either 
system, little, if any, difference in these efficiencies, 
whichever system is employed. The question seems, 
| therefore, to be resolving itself into one of convenience 
for the particular installation concerned. It would 
| appear that many public-utility companies are experi- 
encing trouble in the feeding of wet coal, and in some 
| cases the slope of the bunkers and chutes has had to 
| be increased. Attention has also been given to the 
feeding of coal to the pulveriser with a view to increasing 
| efficiency at low rates of firing, and in one case the 
| plant can now be run continuously and effectively at 
less than 12 per cent. of the rated capacity of the 
| boilers. Attention has also been given to the relation 
| between fineness of grinding and the amount of primary 
air, too much air resulting in too great a proportion 
of coarse particles being carried over. Tests con- 
ducted on the mills at the Hell Gate power station 
have shown that at least three different rates of air 
flow are required to give uniformity of fineness when 
| the mill is operating from its minimum to its maximum 
output. Research has been made into the permissible 
degree of moisture content before fineness and grinding 
capacity are affected. Drying the fuel by the introduc- 
tion of hot air or flue gases into the pulveriser is now 
becoming more generally practised in both the bin 
system and the unit system. 

It would appear that the recent industrial conditions 


in the United States have affected design in firing | 


equipment, generally by drawing attention to the 
comparative inefficiency of plants at light loads, 
practice hitherto having been chiefly concerned with 
obtaining good efficiencies at high loads. The develop- 
ment of mechanical stokers, since the last Power 


Show, has been chiefly confined to improving existing | 


types, no noteworthy large stoker installations having 
been made recently in the United States. These 
alterations, by which performance has been improved, 
include the reduction of the number of pushers, the 
raising of the tuyeres, and the deepening of the retorts. 
There seems to be a tendency to extend the use of 
secondary air admitted above the fire, either through 
the side walls or rear wall of the furnace. A detail 
of interest in connection with underfeed stokers is 
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|the fitting of cast-iron bushes in the pusher-drive 
ilinks, a method which eliminates seizure due to the 
|preheated air used. The usual method of driving 
stokers is by variable-speed direct-current motors, or 
constant-speed alternating-current motors through 
variable-speed transmission, but the Brooklyn Edison 
|Company have adopted hydraulic motors and pumps 
|for this purpose. The same company has developed 
|a flue-dust catcher of the wet type, which is stated 
|to function effectively on the stoker-fired boilers at 
|its Hudson-avenue generating station. The water- 
cooled furnace wall is apparently gaining ground, 
| chiefly, it is stated, due to the higher maintenance 
| cost of the air-cooled wall and the difficulty of avoiding 
| air infiltration with it. 

It is reported that several public-utility companies 
have changed over from solid fuel to oil or gas, due 
to market conditions, the conversion being effected, in 
the majority of cases, without making any extensive 
changes in the furnaces. In the stoker-fired boilers, 
the stokers were either removed or were covered with 
sand and refractory material. In the pulverised- 
fuel fired boilers, the gas or oil burners were substituted 
for the coal burners, the burners in one case being 
installed in the openings for the secondary air, and 
the other openings being closed with refractories, In 
every instance, the boiler efficiency is stated to have 
been improved. A somewhat curious. case is reported 
of an installation in which oil is chiefly burned, and 
in which it is found desirable to burn pulverised coal 
for several hours per week, as this prevents the choking 
of the air-preheater tubes, presumably on account of 
the difference in position of the high-temperature zone 
with the two fuels. Study of means by which noxious 
gases and other objectionable chimney discharges may 
be eliminated has been the subject of investigations 
at the University of Illinois Experimental Station. 
Trouble is being experienced with water gauges on 
high-pressure boilers, the chief sources being breakage 
of the glasses and clouding of the glass or mica. Some 
alleviation has been effected by more accurate machin- 
ing of parts and larger clearances between the glass 
panels and the metal frame. 


The past year has been practically barren ac regards 
novel developments in power-station work, only one 
new station having been completed. There has been, 
therefore, no opportunity for development in con- 
densing plant, but a considerable amount of attention 
has been given to condenser cleanliness, treatment of 
circulating water for slime and corrosion, tube life, 
condenser leakage and tube packing, and the recon- 
ditioning of existing condensers in an effort to improve 
performance. It is stated that there is an increasing 
use of chlorine gas in treating circulating water to 
inhibit the formation of alge and slime on the cooling 
surfaces, Some other chemicals, such as chlorinated 
lime, are, however, reported as giving satisfactory 
results in some cases. The lessons of certain recent 
fires in turbo-generator sets due to ignition of oil 
have evidently been learnt, as extensive changes are 
reported as having been made to reduce this hazard. 
In one instance the pipes carrying oil under pressure 
are enclosed within larger pipes which act as drains, 
and the oil reservoir is situated in a completely fireproof 
room in the basement of the station. Other precau- 
tions are welded connections in pipes and fittings, 
remote control of valves, and the use of coverings 
which are impervious to oil on oil pipes adjacent to 
high-temperature steam pipes. The Diesel-engine 
industry in the United States appears to be advancing, 
some new types having been brought out. Several 
firms are prepared to quote for engines of 15,000 brake 
horse-power and upwards, and speeds ranging from 
800 r.p.m. to 2,000 r.p.m. are receiving special atten- 
tion. Welding is on the increase in the construction 
of engine frames, bedplates, &c. As regards water- 
power plant, it is the steady increase in size of all the 
several structures which has resulted in a marked 
| decrease in cost per installed horse-power. Butterfly 
gates are now made up to 27 ft. in diameter, penstocks 
up to 18 ft, in diameter, roller gates 150 ft. wide and 
Taintor gates 80 ft. wide have been installed, whilst 
dams are constructed up to 730 ft. in height. Parallel 
with this development is a tendency to install a plant 
| having a larger total capacity in proportion to the 
| river flow than was formerly considered good practice. 
Large power systems employing both steam and hydro- 
electric generation are finding it advisable, on the 
grounds of economy, to use their water-power plants 
during peak-load periods only, thus keeping the annual 
load factor low. 
| The efforts to secure economical operation of plants 
| referred to above are reflected, to some extent, in the 
| display at the Power Show by a variety of new instru- 
|ments. Reference to one or two of these may commence 
our description of some of the more novel exhibits. 
The flow-meter illustrated in Fig. 1, page 36, operates 
on the inductance-bridge principle and is made by 
Messrs. The Brown Instrument Company, Philadel- 
phia, U.S.A... The transmitting apparatus only is 
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shown, and in studying it, it must be understood that 
the two vertical pipes at the top of the figure are 
connected to the main in which the flow is to be 
measured, one at each side of an orifice diaphragm 
inserted in the main. The electric wires at the right 
are led to indicating and recording instruments of the 
dial type. The instrument is virtually a U-tube 
containing mercury, the difference of level of which in 
the two legs is a measure of the flow, as the pressure 
on the mercury in each leg is that existing in the main 
at points immediately before and after the orifice. The 
mercury is indicated by dots, and the fluid in the main, 
viz., steam, by short lines. A float A rests on the surface 
of the mercury in the left-hand leg which is connected 
to the upstream side of the orifice. The float is 
provided with a magnetic armature B of soft iron, 
which moves freely in a non-magnetic tube surrounded 
by a divided inductance coil C. This coil is connected 
with a source of alternating current, and the ratio 
between the voltages across the two parts of the coil 
is governed by the position of the armature within the 
tube. The two dial instruments are provided with 
similar inductance coils in the centre of which are 
counterbalanced armatures suspended from the mecha- 
nisms actuating the pointer of the indicator and the 
pen of the recorder. The instrument armatures are 
controlled by the magnetic forces acting upon them, 
which forces become balanced only when they have 
drawn the armatures into positions in the coils identical 
with that of the transmitter armature in its coils. As 
the position of this armature is determined by the 
float, the condition of the mercury in the tube is 
translated on the dials of the two instruments into 
visible indications, the instrument armatures being 
drawn into corresponding positions with the transmitter 
armature because the ratios of voltages across the two 
sections of the three divided coils are made equal. 

It will be noticed that there is a dise attached to 
the underside of the float. This is of resilient material 
secured by a flexible fitting, and it functions as an 
automatic shut-off valve should a violent surge in the 
steam flow, beyond the maximum capacity of the meter, 
depress the mercury level unduly. The mercury, then, 
cannot be driven out of the U-tube. Provision is made 
at the bottom of the tube for damping out pulsations 
and for draining the mercury. The cross-connection 
between the two vertical pipes enables the apparatus 
to be checked at zero flow. The right-hand leg of the 
U-tube is made in six interchangeable sizes, so that if 
the rate of flow has been initially incorrectly calcu- 
lated, or is changed, the apparatus may be corre- 
spondingly adjusted without the necessity of fitting 
a new orifice diaphragm. The total range of pressure 
difference thus available is from 1-6 in. to 
mereury. The transmitting apparatus is made for 


16 in. of 
| 


working pressures up to 2,500 lb. per square inch. It | 
will be appreciated that none of the electrical parts is | 


subject to the working pressure. The meter can 
equally well be used to act as a boiler water-level gauge 
as for a flow meter. The vertical pipes are, in this 
case, attached to a stand pipe on the boiler drum, and 
the indicator dial is graduated in inches 6f water 
level above and below the normal, whilst the recorder 
shows the fluctuation of level in the same units. This 
application of the meter avoids the necessity for 
employing glass water gauges on high-pressure boiler 
drums. 

The electrical meter possesses, in addition to imme- 
diate response to change in rate of flow, &c., the 
advantage that the indicating or recording instruments 
may be placed in a position far distant from the trans- 
mitting instrument, in a control room, for instance, but 
there are cases in which it is sufficiently satisfactory to 
group the whole of the apparatus close to the point of 
flow measurement. Messrs. The Brown Instrument 
Company, therefore, »lso manufacture a mechanical flow 
meter. In this apparatus the float is of much larger 
dimensions than in the electrical meter and is attached 
to the end of a lever turning a shaft to the other end 
of which is attached a lever actuating the pointer or 
pen of the indicating or recording instrument. The 
shaft is made pressure-tight by accurate fitting and by 
passing through a sealed chamber filled with grease. 
There are no glands and the arrangement is stated to 
be practically frictionless. The apparatus otherwise 
conforms generally to the electrical meter, but it will 
be clear that in this case the dial instrument is attached 
directly to the meter proper. The dial instrument is 
made in a number of combinations and may use either 
square root or evenly divided charts. It may have an 
automatic planimeter pen, or be fitted with a multi -pen 
arrangement to record, flow, pressure and temperature, 
with compensating devices for variations in pressure and 
temperature. The meter in its normal form is readily 
portable and may thus be used for testing, the same plan 
of a range of different sizes of low-pressure tubes as 
in the electrical meter being adopted. The meter 


can be equipped with air-actuated devices to control 
a diaphragm-actuated valve for the automatic regula- 
tion of flow or liquid level, a chart record of the changes 


| passages of the body. 


| a section of the orifice of rectangular shape. 


| being produced. The chart clocks on all the meters 
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may be either hand wound or electrically-driven. 


The inductance principle has also been employed by | 


Messrs. The Brown Instrument Company to a new type 
of meter for measuring the flow of fluids such as heavy 
oils, chemicals, food-stuffs, &c. These fluids present 
difficulties when measured by manometer methods ; for 
instance, the viscosity of heavy oils must be lowered 
when small connecting pipes are employed which 
necessitates complex heating arrangements, whilst with 
both chemicals and food-stuffs there must be no contact 
with mercury, oil, &c., in order to avoid contamination. 
The new apparatus is known as the Brown Area-type 
flow meter and is shown in section in Fig. 2, above. 
It is inserted in the pipe line carrying the material to 
be measured and the body may be likened to that of 
a straight-through valve. The moving part is, how- 
ever, a piston to which is attached the armature recip- 
rocating within the inductance coils. The construction 
will be clear from the illustration. The piston works 
in a sleeve with orifices in way of the inlet and outlet 
On the outlet side there is a 
small passage between the body and the sleeve, so that 
the fluid has access to the top of the piston. This pass- 
age is small in order to damp out any pulsations. As 
the fluid enters the body it lifts the piston and uncovers 
The fluid 
passes to the upper side of the piston, and, as there is a 
pressure drop in passing through the outlet orifice, the 
downward pressure plus the weight of the piston and 
armature is at first less than the upward pressure. The 
piston comes to rest when the opposing forces are equal 
and remains in the “ open” position as long as the flow 
continues. Its position will be determined by the 
following equation : 

PA pA + W,or P Pp 
upstream pressure, p =the downstream pressure, 
A = the area of the piston and W = the weight of 
piston and armature. It will be clear that the differ- 
ence between P and p is a constant quantity depending 
upon the weight of the piston divided by its area. The 
meter, therefore, will operate to maintain a fixed 
pressure drop across a variable orifice. The inductance 
bridge device is substantially the same as that already 
described and the indicating and recording instruments 


W/A where P = the 





are also similar. The range can be altered by adding 
weights to or removing them from the piston, up to | 
about 20 per cent. of the capacity of the meter. 
Further changes in capacity can be obtained by fitting 
a sleeve with a different outlet orifice. The position | 
of the piston is translated into measurements in the | 
receiving instruments, and, as it is, in effect, a measure 
of the area of the orifice opening, the rate of flow is, | 
therefore, indicated. It is stated that the meter is| 
equally accurate at low rates of flow as at large ones. | 
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Fie. 2. Area-Type Frow Meter; Messrs. 
Tue Brown INSTRUMENT COMPANY. 


Another apparatus for enabling a reading of a vari- 
able quantity to be made at a distance was the “* Meta- 
meter,” manufactured by Messrs. The Bristol Company, 
Waterbury, Connecticut, a firm which is represented in 
Great Britain by Messrs. Bristol Instrument Company, 
Limited, 114, Pomeroy-street, London, E.C. This instru- 
ment is particularly suitable for use when the measuring 
point is remote from the indicating point, as, for in- 
stance, where a governor is situated on town’s gas mains 
several miles away from the compressor house, or the 
level in a water tower in an isolated situation is to be 
read at the central offices of the water authority, &c. 
The apparatus is electrically operated and works on 
the “‘ impulse ” system, that is, a circuit is successively 
broken and made by the transmitting instrument, the 
contacts being opened at uniform intervals of time and 
the time of closure being governed by the value of 
the measured quantity. The duration of the impulse 
is proportional to the measured quantity, and is 
translated in the receiving instrument to a chart read- 
ing. Diagrammatic views of both instruments are 
shown in Fig. 3, on' the opposite page, and a photo- 
graph of the interior of the receiver is reproduced in 
Fig. 4, Referring first to the left hand of Fig. 3, 
A represents the part of the instrument receiving the 
fluctuations to be recorded or indicated. Its type varies 
with the purpose for which the instrument is used ; thus 
pressure or vacuum, temperature, water-level, motion 
or similar quantities can be measured. The main 
point at the moment, however, is that the device A 
causes an oscillation of the lever B, the end of which 
is provided with a tapered finger C not unlike the pen of 
the receiving instrument. This finger, when the circuit 
is closed, rests upon a smooth dise D which is con- 
tinuously rotated at a uniform rate in a counter-clock- 
wise direction by the motor E. In front of the pointer 
is a thin plate F, attached to a shaft G. which is capable 
of a small degree of oscillation. At the other end of 
the shaft is a lever H at the extremity of which is a 
switch I. This switch is indicated conventionally only, 
and is actually a magnetically-operated mercury switch 
having no exposed contacts. The leads from the switch 
are carried to the receiving instrument. 

The disc D has attached to it a plate cam J, the 
leading edge of which has a circular contour of a radius 
equal to that of the lever B, whilst the following edge 
has a spiral contour. As the disc and cam rotate, the 
leading edge of the latter periodically engages with the 
finger C, and lifts it off the disc. ‘The lever is, there- 
fore, thrust outwards and tilts the plate F, which move 
ment is transmitted to the lever H, and causes the con 
tact of the switch to be broken. This movement will 
be clear from the two small end elevations of the gear. 
It will be realised that the period of time during which 
the switch is open depends upon the position of the lever 
B. If the finger C is in the zero position near the centre 
of the disc, it will rest on the cam and keep the switch 
open for nearly the whole of each time interval, and will 
only close the switch, giving a short impulse, at the ter- 


mination of each time interval. On the other hand, if the 
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Fies. 5 anp 6. Remote Borer WaTeR-LEVEL 
INDICATOR ; Messrs. YARNALL-WaARING CoMPANY. 


lever is held by the measuring device A, so that the finger 
is near the outer edge of the disc the switch will be 
opened only momentarily and current will flow during 
almost the whole interval. The large size of the cam 
enables its contours to be very accurately shaped, so as 
to give a precise relationship between the angular dis- 
placement of the lever B and the durations of the current 
impulses. The characteristic law of a measuring element 
may also be embodied in the cam contour, if desired, in 
order to produce a uniform scale in the receiving instru- 
ment, 
_ The mechanism of the receiving instrument can be 
followed in the right-hand view in Fig. 3 and in Fig. 4. 
It includes a standard type of recorder with a pen, 
which traces a line on the chart in accord with the 
duration of the impulses received from the transmitter. 
‘he pen arm K is mounted on a spindle to which is 
attached a double quadrantal rack L meshing with two 
small pinions M and N. The pinions carry small arms O 
ind P, by means of which they are rotated to give 
motion to the pen; thus, rotation of arm O in a counter- 
clockwise direction will move the pen outwards on the 
hart, that is, towards the periphery. The arms are 
rotated by a second pair of arms Q and R, which are at- 
tached to the pinion spindles. The spindles are con- 
nected with two differential trains of gears which are 
lriven by a continuously rotating motor S. Both 
irms Q and R, are not, however, in motion simul- 
taneously, the trains being provided with a device, 
operated by a solenoid T, which locks one or the other 
to the corresponding arm, which then rotates until it 
comes into contact with the pinion arm concerned so 
traversing the pen in the required direction. With the 
pen in the position occupied in the right-hand view of 
Fig. 3, arm R lies against a stop to which it is returned 
by a light spring when its gear train is unlocked. This 
‘rm travels in a clockwise direction and when ii con- 
tacts with the pinion arm P, causes the pen to move 
towards the centre of the chart, 
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The working of the instrument will be best under- 
stood by examining the two main views of Fig. 3, to- 
gether. In the left-hand view it will be noticed that 
the end of the arm B, is about two-thirds of the way 
along plate F, measured from the centre. The finger 
will mount and remain on the cam for the path a, 
representing an angle of 120 deg. or one-third of the 
complete revolution of the disc. During this period 
the switch will be open and the solenoid in the receiver 
de-energised. This locks the left-hand gear and 
the arm R moves the pen, by actuating arm P, so 
that the pen is set at one-third of the chart scale 
measured from the edge. On reaching the end of 
the path a the finger drops off the cam, the switch 
closes and the solenoid is energised. Arm R then 
returns to its stop, in which position it is shown, and 
arm Q leaves its stop and travels a distance equivalent 
to two-thirds the chart scale measured from zero. 
Since the pen and the two arms geared to it remain 
where last set by the arms R and Q, it will be seen that, 
by their alternate action, one or other of them will 
engage the pen mechanism during each time interval 
and move the pen arm to the position corresponding 
to that of the transmitter lever. This lever, as soon 
as it is released from engagement with the cam, is free 
to take up any new position should the quantity being 








ENGINEERING EXHIBITION, NEW YORK. 














Fia. 4. 


measured have varied and as the finger again engages 
with the leading edge of the cam a new interval will 
be initiated and the two gear trains will again co- 
operate to adjust the pen as necessary. There is 
always either a brief interruption or a brief interval at 
either extremity of the chart scale, but should any 
interruption of the circuit or other fault occur, the pen 
will travel beyond the normal limits so indicating that 
trouble has occurred. The current for the motors of the 
two instruments can be taken froma normal alternating- 
current supply at the respective sites. The current 
required for the operation of the solenoid is little and 
may be supplied from any convenient source. Two 
wires only are required for the connection between 
the two instruments, and it is stated that the impulses 
may be superimposed on currents in use for other pur- 
poses, for example, where long-distance transmission 
is involved, telephone wires may be utilised. The 
system has been successfully operated over a distance 
of 250 miles. It is not necessary for the two instru- 
ments to be synchronised. The apparatus is also made 
with the receiver arranged either as an indicator or 
with a continuous chart instead of a dial chart. 

An electric remote indicator for boiler water level 
has been developed by Messrs. Yarnall-Waring Com- 
pany, Chestnut Hill, Philadelphia, in connection 
with a new high and low water alarm. This alarm, 
in its primary form, consists of a column attached 
by the usual steam and water connections to the 
boiler drum, and containing a pair of weights suspended 
by rods and chains from a parallel pair of levers working 
on knife edges arranged at the top of the column, as 
shown in Fig. 5,onthis page. The lower weight, which 
is slightly lighter than the upper one, is submerged 
when the water in the column is at the normal work- 
ing level, whilst the upper weight is in the steam 
space. By an ingenious arrangement of the levers, 
both weights are suspended from both levers, that is, 
each weight is connected to one end of one lever 
and to the opposite end of the other lever. The 
two levers operate either a needle valve admitting 
steam to an alarm whistle or a mercury switch actuating 
a warning light. At the normal water level, the system 
is balanced but, should the lower weight be uncovered, 
due to falling of the water level, or the upper one 
covered, due to rising of the water level above pre- 
determined limits, the balance is disturbed and an 
alarm is given. When the method is used to give a 
reading of water level at a distance from the boiler, 
the alarm is dispensed with and a system of pulleys 
and chains instead of levers and rods is used for sus- 
pending the weights. Such an arrangement is illus- 
trated in Fig. 6. The apparatus embodies three 
indications of the water level, and in this form is 
intended for the modern high boiler. There is, first, 
a gauge glass set at an angle so that it is more readily 
observed from the stokehold floor, the front of the glass 
facing downwards and not sideways as shown. Secondly, 
there is a second glass arranged at eye-level on the 
firing or operating floor and, thirdly, the electrical 
indicating gear, the dial instrument of which may be 
situated on, say, an instrument board in the installation 
control room or near the feed pumps. 

The eye-level gauge does not, of course, indicate 
the level by the actual position of the water in it, but 
a rod suspended by a Monel metal chain from the lower 
weight, which in this case is heavier than the top one, 








5 


2 


is moved up and down inside the glass by the displace 


ment of the weights and the length visible simulates | 


the steam space and indicates the water level. The gauge 
is carried on the end of a long tube through which the 
chain passes, and as it contains cool water its glass is 
not so liable to corrosion and clouding as that of a 
uauge subjected to the temperature of high-pressure 
steam. A portion of the tube above the eye level 
ylass is made of non-magnetic material and is surrounded 
by two inductance coils with a space between them. 
\ soft-iron core is inserted in the chain in a position 
in line with: the gap when the water level is at its 
normal height. The coils are connected to the dial 
indicator by wiring as shown, this instrument being 
also provided with divided coils and a moving core. 
Movement of the core in the tube is, therefore, trans 
mitted to the dial. The coils on the tube may be 
used to operate an electric signal, either bell or warning 
light, if a further safeguard is considered necessary. 


(To be continued.) 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British 
possessions and in foreign countries. The closing date of 
each tender is stated below. Details may be obtained 
on application to the Department, at the above address, 
the reference number given being quoted in each case 


and Tek 


March 4 


Post 


Zealand ; 


50,000 


New 


Large Insulators, P.O 
graph Department, Wellington 
(A.Y. 12,856.) 

Time-Check 
telephone exchanges 
Supplies Board, Pretoria ; 

Tele phone Cables 
African | Tender and Supplies 


type 


for Kroonstad and Pretoria 
South African Union Tender and 
February 1. (A.Y. 12,857.) 


1 pparatus 


star, quad- and multiple-twin. South 


nion Board, Pretoria ; 


February | (A.Y. 12,858.) 

Rails, fishplates, joints, crossings, & Port and 
Railway Administration, Lourengo Marques; March 4 
G.Y. 14,648.) 


Road- Metal Quarrying Plant, including air compressors, 
pneumatic drills, crushing, screening and haulage plant, 
light-railway material, tractors and Decauville wagons, 
transformers and switchgear, electric motors and cables 
Egyptian Ministry of Public Works, Cairo ; February 26 


(GY. 14,660.) 

Steel Products, including mild-steel angle bars, galvan 
ited sheets, black and galvanised steel wire, and galvanised 
water pipes from 4 in. to 4 in. diameter. State Elec- 
tricity Supply and Telephones Administration, Monte- 
video, Uruguay February 28. (G.Y. 14,652.) 

Sluice Valves, double-flanged, from 2 in. to 30 in., and 
dlouble-socket sluice valves from 4 in. to 30in. Singapore 
Municipal Water Department ; March 4 (in London or 


(G.Y 14,653.) 


Singapore) 


Overhead Transmission Lines, three-phase, double 


eureuit, 66,000-volt, including towers, insulators, line 
conductors, and switching equipment, for the North 
Delta Electricity Scheme. Egyptian Ministry of Public 
Works, Cairo March 5. \.Y. 12,860.) 


Submarine Telegraph Cable, shore-end type, 10 nautical 


nauiles Posts and Telegraphs Department, Melbourne 
March 5 (A.Y. 12,861.) 

Machine Tools, comprising a hydraulic wheel press. 
evlinder-boring machines and a milling machine Port 


and Railway Administration, Lourengo Marques ; 
February 14. (A.Y. 12,864.) 

lutomatic Time Switches, fifty oil-immersed 300. 
impere, ten 60-ampere, and twenty 30-ampere, three 
pole, 220-volt, 50 yele State Electricity Supply and 
Telephones Administ vation, Montevideo, Uruguay 
February 11. (A.Y. 12.862.) , 


Lead-o 
cambriu 
Department 


ered Cable, 0-75 aq. in., single-core, varnished 
600 yards Cape Town Electricity 
(A.Y. 12,865.) 


insulated, 
February 6 


Telegraph Cable, lead-covered, v.i.r., single-conductor. 
South African Union Tender and Supplies Board, 
Pretoria ; February 8 (A.Y. 12,866.) 


Generating Plant, comprising two Diesel-engine driven, 
three-phase alternators, each with a capacity of 26 kVA, 
for a 300/220-volt, 50-cycle wpply Port and Railways 


Administration, Lourengo Marques; February 7 
(A. Y. 12,867.) 
Mild Steel, rounds for concrete reinforcement and 


flate, rounds, squares, angles, and sheet for rolling-stock 
construction. Royal State Railways of Siam, Bangkok ; 


March 1. (G.Y. 14,655.) 

Kmery Wheels. Royal State Railways of Siam, 
Bangkok ; February 15. (G.Y. 14,662.) 

Wheels and Axles, disc-centre, for Eastern Bengal 
Railway Indian Stores Department, New Delhi ; 
February 25 (G.Y. 14,666) 

Steel Wire and Strip A firm in Wellington, New 
Zealand, wishes to receive quotations from United 
Kingdom manufacturers of No. 13-gauge, soft-drawn, 





(G.Y. 14,640.) 


galvanised steel wire and strip 


ENGINEERING. 


PERSONAL. 


ScoTrTisH 
Keyden, district 
has been appointed 
motive 


Tue Lonpon MIDLAND AND RAILWAY 
ComMPANY announce that Mr. J 
motive superintendent, Polmadie, I 
assistant to the divisional superintendent of 
power, Operating Manager's Office, Glasgow, and that 


Mr. D. Dobbie, assistant works superintendent, St. 
Rollox, Glasgow, is to succeed Mr. Keyden as district 
jocomotive superintendent, Polmadie. 


Cotonet C. F Hrrentns, D.S.O., M.1.Mech.E., 
M.I.N.A., has joined the board of Messrs. Skinningrove 
Iron Company, Limited, Saltburn-by-the-Sea, Yorks, 
to fill the vacancy caused by the retirement of Mr. Claud 
E. Pease. 

Messrs. Tue Society oF Motor MANUFACTURERS AND 
rrapers, Limirep, 83, Pall Mall, London, 8.W.1, have 
appointed Mr. K. A. Greene, K.C., Robertson-Green 
House, 53, Metcalfe-street, Ottawa, as their correspondent 
in Canada. 





Evecrricat Com 
17, inform 


Messrs. METROPOLITAN-VICKERS 
PANY, Lowrep, Trafford Park, Manchester, 


us that Mr. A. 8. Rinder, having accepted the position of 
managing director of Messrs. Alfred Bird and Sons, 
Limited, Birmingham, relinquishes his position as 


manager of the London district office of Messrs. Metro- 
politan-Vickers, but remains a director of that Company. 


Mr. D. MacArthur, manager of their Glasgow office, has 
succeeded Mr. Rinder as manager of the London district 
office 

Messrs. Higgs Morors, Limrrep, Witton, Birming- 


ham, 6, have put in hand an extension to their machine 
shop, 25,000 sq. ft. in area This, a north-lighted, 
single-storey structure, is the first section of a building 
ultimately to cover some 120,000 sq. ft., which will be 
completed as and when needed. It is anticipated that 
it will be necessary to proceed with further building 


before the end of 1935. 








CONTRACTS. 





Messrs. INTERNATIONAL ComBusTION, LimirepD, Ald- 
wych House, Aldwych, London, W.C.2, have supplied 
two water-tube boilers to Messrs. The South African 


Torbanite Mining and Refining Company, a dust and 
grit disposal plant to the City of Birmingham Electricity 
Department for Hams Hall power station, and an ash- 
handling plant to Manchester Corporation Electricity 
Department for the Stuart-street power station. 
Messrs. Tak Hypravu tic CouPLING AND ENGINEERING 
Company, Luurrep, Isleworth, Middlesex, have received 
repeat orders for variable-speed fluid couplings, of the 
latest type, from Messrs. The Victoria Falls Power 
Company, for extensions to their Klip power station, 


South Africa, and for similar plant from the West 
Midlands Joint Electricity Authority The City of 
Birmingham Electricity Department has also ordered 


a new equipment of fluid transmissions in connection 
with extensions to Hams Hall power station. 

Messrs. Toe Enouisn Evecrric Company, Limirep, 
Stafford, have been awarded the contract for the supply, 
erection, and operation of the Diesel generating plant, 
which will provide the complete power requirements for 
the British Pavilion at the International Exhibition, 
Brussels, 1935. The plant will comprise two of the 
firm's six-cylinder, Diesel engines, each of which will 
be direct coupled to an English Electric 200-kW 
alternator, generating power at 400/230 volts, three- 
»hase, 50 cycles. The plant will operate in the main 
Exhibition Hall, in full view of the visitors. 

Messrs. Tae D.P. Battery Company, Limirep, 
Bakewell, Derbyshire, have received an order from the 


British Electrical and Allied Industries Research Associa- | 


tion to supply and install a 230-volt, 784 ampere battery, 
at the Association's laboratory, Perivale, Middlesex. 
D.P. batteries have also been recently installed at 
the General Post Office Research Station, Dollis-hill. 
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by Huspert GREENWELL and 
London : The Colliery Guardian 


The Colliery Managers’ 
Diary, 1935. Edited 
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Company, Limited. 
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Part 6. December, 1934. Berlin: VDI-Verlag. 

The Story of the Iraq-Mediterranean Pipe-Line. London : 
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'NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


| Iron and Steel.—In one or two sections of the loca 
| staple trades easier conditions are reported. Th 
| general position, however, shows little change. In th« 


raw and semi-finished steel branches large batteries 
of furnaces are working to capacity, producing record 
tonnages of basic steel, and similar materials. Acid-stee! 
| requirements are on the increase. More inquiries ar 
| circulating. Another good sign is the growing volun 
of business in scrap. There is active forward contracting 
for supplies of hematite pig-iron. Some concerns ar 
| reported to have placed orders for delivery over the 
first quarter and some over the first half of this year 
Such contracting is unusual; it reflects confidence in 
| the future. One of the biggest scrap-metal dealing firms 
| in the country, with headquarters in Sheffield, last year 
handled 1,500,000 tons, or equal to 5,000 tons a working 
| aoe. The value of this business is estimated at over 
| 3,000,0001., showing an increase of 50 per cent. over 1933 
The heavy engineering and machinery branches mak« 
headway. While foreign railway enterprises continu 
to withhold large-scale orders, British companies ar: 
likely to place valuable contracts during the next few 
weeks. Shipbuilders are buying more freely. This 
applies to locally-made steel, forgings, castings, shaftings, 
and related equipment. Orders from electric power 
stations are numerous. Firms specialising in the 
production of crushing and grinding plant have very good 
Some nice contracts have been placed by 
quarry owners in this country. South African demands 
are larger than a year ago. Precious-metal mining 
concerns are valuable customers in a variety of crushing, 
grinding, boring, and washing equipment. British 
collieries are in the market for all kinds of mining equip- 
ment, including steel props, beams, and arches. The 
demand for the last-named is extensive. Firms producing 
stainless steel are operating to capacity. Sales of 
engineers’ small tools are substantial. Sheffield’s annual 
output of twist drills, files, saws, hacksaws, and precision 
|implements now runs into many millions. Export 
trade shows expansion. The light foundries are begin- 
ning to be busy on building trade requirements in 
connection with the forthcoming season. 

South Yorkshire Coal Trade.—The market as a whole 
has not yet recovered from holiday influences. Export 
business is on the quiet side. Inland consumption is 
steadily assuming pre-holiday proportions. Industrial 
fuel is active. There is a strong call for steam coal 
Textile firms are purchasing more freely. The demand 
for housecoal shows a slight decline. The advent of 
colder weather is likely to set forward buying in motion. 
Foundry and furnace coke are steady. Gas coke is 
firm. Quotations are: Best branch handpicked, 24s. to 
26s.; Derbyshire best house, 208. to 228.; Derbyshire 
best brights, 17s. 6d. to 198.; best screened nuts, 
16s. 6d. to 17s. 6d.; small screened nuts, 15s. to 16s 
Yorkshire hards, 16s. 6d. to 17s. 6d.; Derbyshire hards, 
lés. 6d. to 17s. 6d.; rough slacks, 8s. to 9s.; nutty 
slacks, 7s. 9d. to 8s. 6d. 


order books. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

South Wales Coal Trade.—Official statistics relating 
to 1934 are not yet available in the South Wales coal 
trade. It is, however, certain that in output the total for 
the coalfield was rather more than 1,000,000 tons in 
excess of that for This increase, however, was 
represented by the heavier requirements of the iron 
and steel trade, which in the year showed a very sub- 
stantial revival. The export trade in coal, coke and 
patent fuel was about 100,000 tons heavier, at about 
21,500,000 tons, than the very low total of the year 1933 
This volume of trade was slightly over half of that of 
the peak year 1913. January opened rather more 
favourably in all branches of the Welsh coal trade, 
after an exceptionally slack December. The prolonged 
gales over December greatly dislocated the arrangements 
of coal exporters, because steamers were thrown out of 





| position and unable to reach their loading port, having 


| 





Sreset and Dipl.-Ing E.Korr. Berlin: VDI-Verlag 
G.m.b.H. [Price 5 marks.] : 
Electric Circuits and Wave Filters. By A. T. STarr. 


London : Sir Isaac Pitman and Sons, Limited. 


21s. net.) 


[Price 





Riveting and Are Welding in Ship Construction. By 
CoMMANDER H. E. Rosseri. New York: Simmonds- 


London : 
6d. net.] 


Boardman Publishing Company 
Lockwood and Son, Limited. [Price 12s. 





to take shelter during the worse period of the storms. 
The exceptional mildness of the winter up till January 
also affected the demand both at home and abroad 
The housecoal dealers declared that their demand had 
been only half the usual level at this season of the year 
January opened with deliveries considerably in arrears, 
the weather became finer, enabling delayed steamers 
to come along freely, while the colder weather stimulated 
demands from abroad and from domestic consumers 
at home. Other factors of a beneficial character to the 
trade were the Anglo-Polish agreement between the 
coalowners of the two countries, and the agreement 
between Great Britain and the Irish Free State. The 
Anglo-Polish agreement, it is believed, will enable the 
South Wales coalfield to regain a million or possibly 
two million tons of trade per annum, while the Irish 
agreement is expected to increase the requirements from 
South Wales by about 300,000 tons, most of which will 
be locomotive coal from the Monmouthshire collieries. 
The benefit of the Irish agreement is not expected to be 
felt before February. 

Welsh Iron and Steel Trade.—The production of the 
Welsh iron and steel workers in 1934 showed a very 
big recovery but the official figures will not be available 
for some time. It is believed that the production of 
steel in South Wales and Monmouthshire in 1934 was 
about 1,850,000 tons, the best total since 1929. South 
Wales represented nearly 21 per cent. of the steel output 
of the kingdom, compared with nearly 26 per cent. in 


Crosby, | 1933, which indicated that progress during the last 
' year was greater in o‘her districts than in South Wales 
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The output this year is expected to show further recovery. 

The workers are generally well employed, and it is noted | 
that Messrs. Richard Thomas and Company, Limited, | 
steel and tinplate makers, who are now re-organising, 

have many furnaces in regular employment and have | 
undertaken the renovation of additional mills with a 

view to putting them into service in the near future. 

The contracts in hand for steel and tinplates are sufficient 

to ensure employment for the next few months. The 

construction of the great new steel works and the new 

blast-furnace at Cardiff for Messrs. British (Guest, Keen, | 
Baldwins) Iron and Steel Company, Limited, is progress- | 
ing with all speed, but will not reach the production stage 
before next year. 

Laid-Up Shipping.—Shipping laid up at the Welsh 
ports of the Great Western Railway Company on | 
January 1 numbered 24 British and two foreign vessels, | 
totalling 34,397 net register tons. This compared with | 
34 vessels, all British, of 59,419 tons, on January 1, 1934, | 
showing a reduction on the year of eight vessels and | 
25,022 tons. This, however, was an increase of nine | 
vessels and 13,695 tons on the figures for October 1 last, 
when the total was 17 vessels of 20,702 tons. } 








| 


NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. | 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The restricted make of | 
Cleveland pig-iron is absorbed by current requirements, 
and as producers’ light stocks are largely sold, little iron 
is available for the market. Merchants have little oppor- | 
tunity to put through business as ironmasters reserve 
to themselves the right to cover the needs of the principal | 
home customers, and obstacles to overseas trade are still 
difficult to overcome. Local consumption is, however, 
increasing, and deliveries to home users at a distance 
are well maintained. Supplies continue to go steadily 
to firms in Scotland, and ironmasters hope to make 
further substantial sales to consumers beyond the 
Tweed despite the keen competition for Scottish trade. 
Export quotations are well below the fixed minimum 
figures for consumption at British works. Market 
values are ruled by No. 3 g.m.b. at 67s. 6d. for local use, 
69s. 6d. delivered to North of England areas outside the 
Middlesbrough zone, 67s. 3d. delivered to Falkirk, and 
70s. 3d. delivered to Glasgow. 

Hematite.—Producers of East Coast hematite pig-iron 
are in a position to take a firm stand. Their make is 
taken up as it becomes deliverable, and their moderate 
stocks are likely to be materially drawn upon to meet the 
spring demand. Second-hands ‘are negotiating, to some 
extent, for overseas trade, but prices obtainable abroad 
are not attractive to producers, who can readily sell 
elsewhere on substantially higher terms. More iron 
than of late is going into use at Tees-side works, and 
deliveries to the Sheffield district continue quite good, 
while producers expect to make further sales to South 
Wales. Quotations are based on No. 1 quality of 
hematite at 69s. for consumption at Tees-side works, 
71s. delivered to Northumberland and Durham, 75s. to 
78% delivered to various parts of Yorkshire, and 75s. 
delivered to Scotland. 


Blast-Furnacemen’s Wages.—The ascertained selling 
price of No. 3 Cleveland pig-iron for the fourth quarter 
of last year has been returned at 57s. 4-16d. per ton, as 
against 56s. 8-8ld. per ton for the previous three months, 
and North-East Coast blast-furnacemen’s wages are 
therefore advanced as from January 6 by 0-75 per 
cent. This increases the district percentage from 6-50 
to 7-25, : 

Foreign Ore.—Transactions in foreign ore are in- 
frequent, but supplies against old contracts are coming 
forward steadily. Merchants expect to realise advanced 
prices for delivery over periods ahead, but small prompt 
parcels of best rubio can still be bought at 17s. c.i.f. Tees. 


Manufactured Iron and Steel.—Satisfactory accounts 
are given of most branches of the semi-finished and 
finished iron and steel industries. Aggregate tonnage 
output is heavy, and departments that have been by no 
means busily employed are gradually enlarging produc- 
tion. Particularly is this the case as regards works de- 
pendent upon shipbuilding. The principal market quota- 
tions for home consumption, subject to the usual rebates, 
standat: Common iron bars, 91. 12s. 6d.; packing (parallel), 
8l., packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
il. 7s. 6d.; iron and steel rivets, 111. 10s.; steel boiler 
plates, 91. 5s.; steel ship plates, 8/. 15s.; steel angles, 
Sl. 7s. 6d. ; steel joists, 81. 15s. ; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish plates, 12/. 10s. Black sheets, 
No. 24 gauge, are 101. 10s. delivered to home consumers. 
and 91. 5s. f.o.b. for shipment abroad, while galvanised 
corrugated sheets, No. 24 gauge, are 131. delivered to 
home customers, and 111. 5s. f.o.b. for shipment overseas. 


Imports of Iron and Steel.—December imports of iron 
and steel to the Tees from foreign ports and coastwise 
amounted to 4,421 tons, comprising 346 tons of pig-iron, 
3.561 tons of crude sheet bars, billets, and slabs, and | 
514 tons of plates, bars, angles, rails, sheets and joists. 
For the previous month unloadings reached 6,243 tons, 
comprising 732 tons of pig-iron, 4,993 tons of crude sheet 
bars, &c., and 518 tons of plates, bars, angles, &c. 
In the pre-War month of December, 1913, imports 
totalled 7,059 tons, comprising 4,457 tons of crude sheet 
ars, &c., and 2,602 tons of plates, bars, angles, &c. 


*, ae’ 

Scrap.—Borings and turnings are searce and rise in 
price is considered to be imminent. There are buyers of 
eavy steel at 5ls. Gd.: heavy cast-iron is 52s. 6d., and 
machinery metal 53s. 6d. 


| building in the autumn of 1929. 


| Thomson-Houston Company, 





ENGINEERING. 


NOTES FROM THE NORTH. 


Graseow, Wednesday. 

Scottish Steel Trade.—With the holiday feeling still in 
evidence, a quiet tone prevails in business circles in this | 
area, but an expansion will take place in a day or two. 
Meantime, a start has been made at some of the Scottish 
steelworks, but it will be next week before a full resump- 
tion is general. There is a fair amount of work on hand, 
but unless new specifications for heavy material come in | 
quickly employment will suffer. Shipbuilders have 
recently booked a number of new contracts, and when 


| the material required for these vessels is ordered the local 


steelworks will again become quite busy. In the black- 
steel sheet trade conditions are fairly satisfactory, but 
orders for light gauges and galvanised sorts are somewhat 
scarce. Prices are unchanged and are as follows :—Boiler 
plates, 91. 5s. per ton; ship plates, 8/. 15s. per ton ; 
sections, 8/. 7s. 6d. per ton; biack-steel sheets, } in., 
8l. 10s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 101. 10s. per ton ; and galvanised corrugated sheets, 
No. 24 gauge, 13/. per ton, in minimum 4-tofi lots, all 
delive: at Glasgow stations. 

Malleable-Iron Trade.—There is no improvement in 
the West of Scotland malleable-iron trade, and the 
accumulation of orders during the holiday stoppage does 
not represent a heavy tonnage. The re-rollers of steel 
bars also do not report any heavy bookings. The 
following are the current market quotations :—Crown 


bars, 91. 15s. per ton for home delivery, and 9/. 5s. per 
ton for export ; and re-rolled steel bars, 81. 12s. per ton | 
| for home delivery, and 71. 10s. per ton for export. 


Scottish Pig-Iron Trade.—A quiet but confident tone 
prevails in the Scottish pig-iron trade and makers are 
very hopeful that good conditions will be general during 
the next few months at least. The current demand is 
not very heavy, but an improvement is fully expected 
by the end of this week. Overseas inquiries are not 
numerous. The following are to-day’s market quota- 
tions :—Hematite, 71s. per ton delivered at the steel- 
works ; and foundry iron, No. 1, 72s. 6d. per ton, and 
No. 3, 70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, January 5, only amounted to 43 tons. Of} 
that total all but one ton went coastwise. During the 
corresponding week of last year the figures were 225 tons 
overseas and 20 tons coastwise, making a total of 245 tons. 

Scottish Shipbuilding —Steady progress marked the 
shipbuilding industry of Seotland during last year, and 
the output returns show that the Clyde figures for the 
year are only seven and a half thousand tons less than 
the total output for the three previous years. The 
River Clyde has maintained its pride of place in the 
shipbuilding world, and while the launches from British 
yards were just a little less than half the world’s output 
for 1934, the Clyde yards accounted for nearly half of | 
the British output. The following are the Scottish | 
district figures for the past two years : 


1934. 1933. 
Vessels. Tons. Vessels. Tons. 
The Clyde a 67 268,121 31 56,368 
The Forth or 16 9,325 10 8,038 | 
The Tay ila 1 1,361 3 7,381 | 
The Dee and 
Moray Firth ... 11 3,582 5 2,603 
Totals ok 95 282,389 49 74,390 | 


The outstanding ship of the year was undoubtedly | 
the great Cunard-White Star liner Queen Mary, which 
was fully described in a recent issue of ENGINEERING, 
but apart from that vessel, the Clyde output reached 
nearly to the 200,000-ton mark, which shows the improve- 
ment that has taken place since the slump in ship- 
Shipyards on the 
Forth and the North of Scotland had quite a fair year, 
but 1934 was a lean year on the River Tay. As regards | 
the present year, the outlook is fairly satisfactory at 
the moment and order books represent quite a good 
tonnage. A number of orders for new vessels have been 
booked recently and some of these have not yet been 
officially reported as certain details have to be finally | 
adjusted. On the whole, the prospects of a fair amount 
of activity in the Scottish yards during this year are 
very encouraging, and as many people consider general 
industry is on the up-grade the shipping trade is bound | 
to improve, and with it the shipbuilding, and the steel, | 
iron and allied industries. | 

Shipbuilding Contract.—With the commencement of | 
the New Year came the announcement that Messrs. The 
Blythswood Shipbuilding Company, Limited, Scotstoun, | 
Glasgow, had received orders to build two passenger and | 
cargo steamers for the Furness-Red Cross Line. These | 
vessels,which are intended for the owners’ service between | 
Newfoundland and New York, will be 320 ft. in length | 
and 45 ft. in breadth. They will have accommodation | 
for 120 first- and second-class passengers, and will be | 
fitted with insulated spaces for the carriage of fruit 
and meat. Triple-expansion engines will be installed | 
and steam will be supplied by oil-fired boilers. 








Mazpa-Mercra Lamps.—A Mazda-Mercra lamp suit- | 


|able for operation on 100 to 110-volt alternating-current 


circuits, has now been developed by Messrs. The British | 
Limited, Crown House, 
Aldwych, London, W.C.2. The original lamp of this 
type could only be used on voltages from 200 to 250. | 
The external appearance and operation of the new| 
low-voltage lamp, we understand, are the same as those 
of the standard 200 to 250-volt lamp. The new lamps | 
will be made in both 400-watt and 250-watt sizes. 
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“* Methods and Organisation for Providing an Abundant 
and Cheap Supply of Electricity to Consumers in the 
Country,” by Mr. F. W. Shilstone. Manchester and 
District Association: Wednesday, January 16, 6.45 

.m., The Manchester Literary and Philosophical 

ociety, 36, George-street, Manchester. ‘‘ Extension 
of the Davyhulme Sewage Works,” by Mr. 8. K. Gilbert. 
Yorkshire Association: Thursday, January 17, 7.30 
p.m., Hotel Metropole, Leeds. “Sheet Piling—Timber, 
Steel and Concrete,”’ by Mr. A. C. Dean. 

InstrruTion oF E vecrrica, Encrvgemrs.—Monday, 
January 14, 7 p.m., Savoy-place, Victoria-embankment, 
Informal Meeting. Discussion on “‘ Economics 


Clinch. North-Eastern Centre : 
7 p.m., Armstrong College, Newcastle-upon- 

Address on “ Insulation,”” by Professor W. M. Thornton. 
South Midland Centre: Monday, January 14, 7 p.m., 
James Watt Memorial Institute, Birmingham. A 
Critical Examination of the Present Practice Relating 
to the Electrical Warming and Air-Conditioning of, and 


Monday, + aA 14, 
yne 


| the Supply of Hot Water to, the Larger Buildings,” by 


Grierson and D. Betts. Hast Midland Sub- 
Tuesday, January 15, 6.45 p.m., University 
“ Electrical Developments in the 
8.R.,” by Mr. A. Monkhouse, Sheffield Sub-Centre : 
Wednesday, January 16, 7.30 p.m., Royal Victoria 
Hotel, Sheffield. “ Hydro-Electric Development in 
Great Britain, with Special Reference to the Works of 
the Grampian Electricity Supply Company,” by Messrs. 
A. S. Valentine and E. M. Bergstrom. J/nstitution : 
Thursday, January 17, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘‘ The Removal of Smoke and 
Acid Constituents from Flue Gases by a Non- 
Effluent Water Process,” by Dr. J. L. Pearson and 
Messrs. G. Nonhebel and P. H. N. Ulander. Jrish Centre 
(Dublin): Thursday, January 17, 6 p.m., Trinity 
College, Dublin. ‘ Some Aspects of the Shannon Scheme 
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day, January 14, 7.30 p.m., The Institution of Engineers 
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C.2. “Some Aspects of the Corrosion of 
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College, Nottingham. 
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|7 = James Watt Memorial Institute, Birmingham. 
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Roya Instirution.—Tuesday, January 15, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘ Electron Diffraction and 
its Applications,” by Professor G. P. Thomson. Thurs- 
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bank-crescent, Glasgow, C.2. Discussion: ‘* Improved 
Methods of Presenting Ship Data,” by Mr. Wilfrid Ayre. 

InsTITUTION OF AvTOMOBILE ENGINEERS,—Leeds 
Centre : Wednesday, January 16, 7.15 p.m., Queen’s 
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see’s contribution to the discussion on Mr. Alcock’s 





last volume, his remarks connection with 


reassures were incorrectly 


in 
recorded. 








| nozzle is adjusted to open at a relatively low pressure 
is frequently confused with a low injection pressure. In 
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maximum of 2,500 Ib. 
while that of the latter exceeded 6,000 Ib. per square inch 
at the same 
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paper on “ Air Swirl in Oil Engines,”’ on page 686 of our | consumption between the Comet and Vortex types o! 
nozzle | engine, 
The point that | 150 ft. per second was by no means an unusual inlet 
ir. Dicksee actually made was that the fact that the | velocity, the density of the inlet air was less than in the 
| Comet engine, in which it was rather more than | lb. 


| the case quoted of two nozzles, one a pintle type adjusted | reached this figure. 
| to open at 1,400 Ib. per square inch, and the other a| simile of water stirred in a glass, the final sentence 
| multi-hole type adjusted to open at 2,000 Ib. per square | should read 
| inch, the injection pressure with the former reached a| the same ratio of density between the milk and the 
per square inch at top speed, | 
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Later on, when referring to the cause for differences i" 


the statement should have read that whil 





per cubic foot when the air velocity through the throat 
Finally, when referring to the 


“of course, there would be nothing lik« 


water as between the fuel and air, but at the same time 
the velocity of the water would be much lower, so that 


speed, an important difference from the | there might be some analogy between this case and what 
Exnatum—We regret that in reporting Mr. C. B. Dick-| Point of view of wear, &., on the injection system. | is taking place in the engine cylinder.” 





in 











Jan. 11, 1935-1 


ENGINEERING. 





41 














ENGINEERING. 


Offices for Publication and Advertisements, 

35 and 36, Bedford Street, Strand, London, W.C.2. 
th ttenti f 

on natin tie abows is our BOLE" ADDERS, 
and that no connection exists between this 
Journal and any qtaee publications bearing 
somewhat similar titles 

TELEGRAPHIC ™ ENGINEERING,” LESQUARE 

ADDRESS LONDON 


TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines) 





SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING” may be ordered from any 
PB. in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies................ £218 6 
Thick paper copies................ £3 3 0 
For all other places abroad— 
Thin paper copies......... oe, a 
Thick paper copies........ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than 5 p.m.on Wednesday, Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘“‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








AGENTS FOR " “ ENGINEERING. ” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 225a, Gostye: e-street, Sydney ; 
N.S.W. T. Willmett and Company, ownsville, North 
Queensland. W. C. Rigby, Adelaide, South Australia; 
Melville and Mullen, Melbourne, Victoria. Tait Book 
Company, 39, Queen-street, Melbourne, C.1. 

BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Son, 78, Rue Dumarché-aux-Herbes, 

CaNaDA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen : Technical Press Bureau, Ourogade 34. 


EDINBURGH: John Menzies and Company, Limited, Rose-street. 
FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 
G — Hermann J. Fromm, Potsdamer Str. 21a, Berlin. 


GLascow : William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

om may. Taraporevala, Sons and Company, Hornby-road, 

y 

IraLy: U. Hoepli, Milan. 
and 2. post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL : Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND: Gordon and Gotch, Limited, Wellington, 
Auckland and Christchurch. 

Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, 
41 and 43. 

SouTH Arrica: Central News Agency, Limited. Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth. 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 

r (South Africa), Limited, 29, Fm eg Cape Town. 

ASMANIA: Gordon and Gotch, Limited, Launceston, Hobart. 

Usirep States, New York: For subscri ons, The International 
News Company, 131, Varick- For ad 

oreign Pu 


Anonima Libraria Italiana, Torino, 


Representatives, 1nc,67, West d4th-street. 


CONTENTS. 
PAGE 


The Destruction of the Second Arm of the 


Mustapha Breakwater at Algiers (Illus.) ............ 27 
The os teens of the Future _..................... 28 
The Physical Society’s Exhibition (Illus. ‘es 29 


Literature.—Fundamentals of Hydro- and “Aero- 
mechanics. Applied Hydro- and Aeromechanics. 
Mine Cooling by Devaporised Compressed Air 33 

The Construction of the Silent Levene Reservoir, 


260-H.P. Rail-Car for the Great Western Railway 46 
Extension of the Bristol Aeroplane Company’s 
Works (Jilus.) bid : ae 47 
Annuals and Reference Books 47 
A Contribution to the Study of F lame Temperatures 


in a Petrol Engine (Jllus.) .. eee: 48 
Diagrams of Three Months’ Metal Prices shiestneanscindsel xi a 
Rising and Falling Parallel-Jaw Vice we —_ 51 
Factory Planning . ‘ .. 61 


One Two-Page Plate. _7 HE DEST RU C TION OF 
THE MUSTAPHA BREAKWATER, ALGIERS. 


ENGINEERING 
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Vol. CXXXIX. * No. 3600. 
ART IN INDUSTRY. 


On Thursday of last week, His Royal Highness 
the Prince of Wales, opened a Winter Exhibition 
at the Royal Academy devoted to British Art in 
Industry. At the time of the inception of this 
exhibition, some two years ago, it was felt that 
something should be done to counteract the pre- 
vailing impression that our manufacturers were 
forced to go to the Continent for progressive designs, 
owing to lack of talent in this country. Any 
movement which will help to develop enterprise 
in this country and to substitute native talent for 
the imported variety, must appeal to readers of 
ENGINEERING, just as the policy of developing our 
own ideas in the engineering industry, instead of 
relying mainly on the acquisition of rights and 
licences has their approval. That there may be 
something to be said for both policies is admitted, 
but from the point of national economy and inde- 
pendence, only one view of these matters is possible. 

To our great regret, industry, while it touches 
everybody in our country, has, in this instance, 
been narrowed down to such an extent that the 
exhibition is concerned wholly with the domestic 
aspect. While it is intended to be a display of 
art applied to the products of the factory, as 
opposed to the craftsman’s workshop, the exhibits 
are mainly factory-made articles of the variety 
one has been apt to associate with arts and crafts 
exhibitions. The appeal to engineers, as such, is 
therefore largely indirect. His direct concern will 
probably be confined to such matters as the use 
of new materials, the success or otherwise of the 
attempts at new methods of illumination, and 
perhaps new forms of such appliances as cookers 
and refrigerators, of which there are not very 
many. Indirectly, the engineer will be interested 
from the fact that his machinery is required to 
produce the goods, while, as an ordinary being, 
he may also be expected to join his fellows among 
the public, in approving or criticising what is to 
be seen. Possibly the ing committee felt 





that some definite limit had to be set to the scheme— 
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indeed, if the field had been thrown open, it would, 
in these days, have been boundless, but as it is, the 
all-embracing title is hardly consonant with so 
restricted an interpretation. 

As stated, the exhibition is intended to display 
the possibilities of manufactured products. Bound 
up with this is the question of production at a cost 
which will command a market. With some excep- 
tions (which are under the circumstances out of 
place), the exhibits are intended to be within 
reach of large numbers of people of moderate 
means, the object being to wipe for ever off the 
slate the words “cheap and nasty.” How far 
the exhibition will go towards this it is difficult 
to say. It is hoped that visitors will be influenced 





so that they will demand of retailers goods up to 
the standards in style to be seen at Burlington 
House. Evidently leaven of this kind will work 
very slowly. There will no doubt be a large 
proportion of visitors who will come away un- 
converted to some of the new styles and not pre- 
pared to shut their eyes and swallow, without 
question, all the ideas presented to them. Permea- 
tion of the new ideas would probably be accelerated 
if explanatory notes had been given in the catalogue, 
or on the pieces, of the peculiar artistic merits, 


|which at least some of the exhibits are supposed 


to exemplify and to be deserving of notice. In this 
way the display would be much more instructive, 
for it is very difficult for the ordinary man to 
appreciate the points of, let us say, a tile panel 
which appears to have come out of a nursery, or 
the apparent preference for the melancholic in the 





| pletely composed of mirrored glass. 





from fault. 
whatever may be said for its fagade, has a back 
resembling nothing so much as a pile of packing 


representation of the human form, or, again, the 


| virtues of a writing or other type of table com- 


Some he ‘Ip 
\of this kind might make for popularity by convic- 
ition, rather than because something was just 
supposed to be “‘ the thing.” 

It is to be feared that we have wandered some- 
what outside our proper sphere, and we are aware, 
of course, that we are treading on very dangerous 
ground. The idea of “ fitness of design,” however, 
is one which has long been familiar to engineers, 
and a matter in which we believe we have made 
no little progress. Whether the same can be said 
of the industries covered by the exhibition now 
proceeding is open, we believe, to question. The 
present movement strikes the onlooker as some- 
thing of an interlude, in which the players are 
wandering rather aimlessly about. It is felt that 
progress demands a break away from stereotyped 
forms, but does anyone yet know in what the real 
substitute is to be found ? At the Royal Society of 
Arts, not long since, a great point was made of the 
fact that ‘‘ fitness for purpose ’’ could be overdone, 
and that something more was requisite, best 
determined by the question, “‘ Would you like to 
live with it ?”’ We venture to think that by the 
latter standard, in the minds of many homely 
people much of the work shown would certainly fail. 

It has also to be admitted that with the constant 
change to which mankind is subject as a result of 
his efforts towards civilisation, a future generation 
may come to regard as objectionable the very 
things we prize most to-day, or aim at, just as 
to-day contempt is commonly poured upon the 
products of the Victorian era. One thing is hardly 
to be doubted, that in some few years’ time many 
of the modern-style structures will look just as 
drab and unsatisfying as the streets of houses put 
up eighty or so years ago, and people then will 
probably regret just as much having to live with 


such buildings as we do now with those of the 
era to which we have referred. There are, of 
course, notable exceptions, but we are not speaking 
of the striking piles which form a city’s land- 
marks, but of the less pretentious affairs which 


may house blocks of shops, small flats, and so on. 
Even the distinguished buildings are not exempt 
The Unilever Building at Blackfriars, 


which has ruined for all time the finest 


cases, 
view of St. Paul’s and the City from the Hunger- 
ford Bridge. It has never been the architect’s care 


to make the backs of his buildings presentable, 
a fact on which, fortunately, public action is at 





last being taken. 


The failing contributes more 
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than anything else to the unfavourable impression 
of our large cities which foreigners receive when 
entering them by rail. We have developed an 
elevated type of approach which provides a 
continuous panorama of backyards and kitchen 
windows, usually of the more squalid type, and it 
is little wonder that the impression made is bad. 

Like the artist, the architect of the present day, 
with whom the present exhibition is largely bound 
up, is a little bit at sea, but not quite for the same 
reason. His trouble is mainly not so much that he 
feels a change to be essential, but that he has been 
provided with new materials of which he does not 
yet know the possibilities, and which he can scarcely 
use alone. When reinforced concrete was intro- 
duced, early designs reproduced carefully the style 
of structure which had been built till then in steel. 
Now the material is handled by means of designs 
more appropriate to itself. 

To-day, steel construction is called in to aid in 
solving the architect’s problems, and the engineer's 
help is sought as a consequence. It is only natural 
that in such changes mistakes will be made. For 
long familiar with the possibilities of wood, stone 
und brick, the work of architects of all ages still 
lives to be a delight to us; but the sudden change 
under the progressive influence of the times to 
newer materials can hardly result in anything 
else than a certain percentage of failures. 

Indeed, it may well be asked whether any modern 
buildings, supposing them to continue so long, 
would give after 200, 300 or 400 years, the pleasure 
we continually derive from work as old coming 
down to us. The survivals we have are, of course, 
relatively few, just as the work of the Old Masters 
we admire is the pick of ages of effort. 

As the modern architect is now inclined to accept, 
with good grace, the co-operation of the engineer, 
and admits that the latter can help to give shape 
to his ideas, we believe it would have been to the 
advantage of all if the engineer had been drawn 
into this exhibition movement to a greater degree. 
The architect well knows that some of his first 
ideas prove incompatible with good design when 
gauged by the engineer's yardstick, and as the 
engineer is so largely responsible for factory and 
other machinery, we are inclined to think that he 
should rightly have been given a larger representa- 
tion in the organisation of this Exhibition. 

His Royal Highness congratulated himself, when 
opening the present Exhibition, that he had not been 
on the Selection Committee. We cannot help 
feeling that, however good much of the work is, he 
was justified ; but, with him, we agree that as a 
first attempt, it is indicative of a fine national 
aspiration that such an exhibit should be held at 
all. It has been nurtured in a purely patriotic 
spirit, and is deserving of every success. We 
cannot wish it better than that it should prove so 
useful that another will, in a few years, be found 
desirable, when let us hope, it will be possible to 
register substantial progress. 








THE SHIPBUILDING INDUSTRY IN 


1934. 

THREE months ago, when the annual report of 
Lloyd’s Register was reviewed in these columns, 
the opinion was expressed that, unstimulating as its 
statistics were, by comparison with those of recent 
years, there did appear at least to be some reason 
for satisfaction in the general trend of shipbuilding 
affairs. Some time must elapse before the complete 
figures for the year are available, but those for the 
September quarter, tiken in conjunction with the 
subsequent announcements of orders placed, confirm 
the impression of more encouraging conditions, and 
there are hopeful indications that the improvement 
may be maintained. 

The returns of the Ministry of Labour show, 
however, that 46-5 per cent. of the registered ship- 
building workers of the country are still without 
employment, even though the personnel of the 
industry has now diminished to only half of the 
1923 total; and, although 137 building berths have 
been ‘sterilised "’ by the operations of National 
Shipbuilders’ Security, Limited, more than three- 
quarters of the available berths are still vacant. It 
will be appreciated, therefore, that any reference to 
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improvement is purely relative, and cannot imply | 
a state of immediate or pending prosperity, in the 
pre-slump sense of the term. Prolonged adversity 
has taught the industry to be thankful for very small 
mercies if thereby it can keep its yards in being 
and enable a nucleus of craftsmen to preserve their 
skill. 

The total tonnage of the world’s merchant shipping 
at the end of June, 1934, amounted to 65,576,612 | 
tons, of which 17,734,912 tons, or 27 per cent., were 
British-owned. Comparison of this total with the 
peak figure of 70,131,040 tons at the end of 1931, 
when Great Britain owned 20,302,905 tons (29 per | 
cent.), shows that the reduction in the British mer- 
cantile marine has proceeded more rapidly than the 
general world rate. Some part of this disproportion is 
due, without doubt, to the policy of selling service- 
able vessels to foreign owners, often to be used 
in direct competition with the remaining British 
tonnage. Concurrently there has been a severe 
decline in the tonnage built in British yards for 
foreign ownership, which fell from 461,163 tons in 
1929 to a bare five thousand tons in 1933. The 
figures for the first three quarters of 1934 show 
some improvement on this almost negligible total, 
but building for export still accounts for less than 
2) per cent. of the work in hand. Unfortunately, 
new foreign orders are again falling behind the rate 
of completion, and the tonnage in hand for foreign | 
account &% progressive shrinkage since | 
the beginning of the year, from 21,456 tons in the 
March quarter to 14,391 tons at the end of September. 
Building for Dominion owners, however, has main- 
tained a fairly steady level, with a slight upward 


has shown 


tendency, the latest figure being 29,572 tons. In 
the circumstances, this may be considered not 
unsatisfactory, although it is so far below the 


161,347 constructed to Dominion orders in 


1929. 


tons 


The construction of tankers, the British output 
of which barely exceeded 30,000 tons in 1932 and 
31,000 tons in 1933, rose to 82,526 tons in the first 
quarter of 1934, and 101,500 tons in the second 
quarter; but no further increase was recorded at 
the end of September, although the world total 
then under construction had advanced to 324,712 
tons, from the July level of 277,844 tons. Existing 
tanker tonnage in the world has diminished slightly 
in the last two years, after rising from 3,354,314 tons 
in 1920 to a maximum of 8,911,258 tons in 1932, 
and in July, 1934, totalled 8,668,477 tons ; but the 
consumption of petroleum products is hardly likely 
to decrease in the near future, and as oil-carrying 
vessels depreciate more rapidly than those carrying 
general cargo, it may be anticipated that, as the 
earlier become replacement 
orders will ensure a steady and increasing flow of 
work. The share of it that British yards may hope 
to secure, however, is even less easy to predict than 
in the case of general mercantile building. At 
present, tanker tonnage represents rather more than 
13 per cent. of all vessels afloat ; a proportion which 
will probably rise in the next few years, perhaps to 
15 per cent. 


vessels obsolescent, 


Of the building berths now occupied in British 
yards, about one-fifth engaged for warships, 
some 50 of which are in hand, apart from those 
in the Royal Dockyards. Ten of these 
are for foreign countries, but four of them—the two 
destroyers for Greece and two submarines for 
Esthonia—have been ordered so recently that, for 
all practical purposes, they belong to 1935 rather 
than 1934. Regarded from the standpoint of 
employment, the warship contracts form a bigger 
proportion of the work in hand and in prospect 
than appears from a comparison of berths occupied 
or tonnage completed, owing to the high quality of 
detail workmanship, greater subdivision, and the 
complexity of modern equipment for fighting ships. 
The Admiralty orders have considerably alleviated 
hardship in the shipbuilding areas, although they 
amount to no more than one-fifth of the warship 
tonnage under construction at the outbreak of the 
war. 

The need for more work, however, has been acute 
throughout the year, and is still urgent, especially 
on the North-East Coast, where the percentage of 


are 


vessels 


shipyard unemployed was 63-9 per cent. at the | 


end of November (the latest date for which figures 
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are available), although the percentage for the whok 
of Great Britain and Northern [Ireland had fallen 
to 46-5. The carrying trade of the world is now 
below the pre-war level, but the world tonnage, in 
spite of recent reductions, exceeds the 1914 total 
by approximately 19,000,000 tons, and, at the end 
of September, 818,030 tons of shipping were still 
laid up in British ports, All these circumstances 
combine to retard the recovery of yards which 
have long specialised in building vessels for the 
general cargo trade, but there is reason to hope 
that they may benefit substantially by the Govern 
ment scheme to assist shipping. 

Already there has been a significant increase in 
the space allotted to “ new contracts and enquiries ” 
in recent issues of shipping journals. Another indica- 
tion of improvement may be inferred in Sir Charles 
Craven’s suggestion, at the centenary dinner of 
Lloyd’s Register, that the firms specialising in 
warship and liner construction should help the 
industry through present difficulties by refraining 
from tendering for such small craft as tugs, barges 
and ferry boats, which represent the small builders’ 
only hope of continuing in business. Only a short 
time ago, the most important yards in the country 
were competing anxiously for work of this type in 
default of anything larger. 

The total of 254,215 tons launched from British 
yards in the first three quarters of 1934 was 46-1 
per cent. of the world tonnage launched during that 
veriod ; this, as a proportion, does not compare 
unfavourably with the 50-2 per cent. which was 
the British share in 1929, but the fact that the 
whole world output has now shrunk to less than 
30 per cent. of the tonnage launched by Britain 
alone in that year, is sufficient proof of the leeway 
to be recovered, It is disquieting, also, that the 
British mercantile marine continues to decrease in 
it now totals a million and a quarter tons less 
than in 1914—while most of the other maritime 
countries have increased their aggregate tonnage 
very considerably, and many of them, their ship- 
building capacity also. If there is little likelihood, 
in such altered circumstances, of a return to the 
pre-war British predominance in shipbuilding, the 
growing obsolescence of much of the older tonnage, 
combined with the attractions of the high-efficiency 
designs of hull and propelling machinery now 
available, and the inducement to “ scrap and build ” 
with Government support, afford grounds for a more 
cheerful outlook in the immediate future. 








NOTES. 


BIRMINGHAM APPRENTICESHIP CERTIFICATE 
SCHEME. 

Asoutnine months ago we called attention to a 
scheme, which had been inaugurated in Birmingham, 
for the purpose of awarding Engineering Apprentice- 
ship Certificates to youths who had received a works 
training in the trade in which they were seeking 
employment, and had supplemented that training 
by attendance at a technical college for one year. 
This scheme is administered by a joint committee 
of representatives of the Birmingham and District 
Engineering and Allied Employers’ Association and 
of the Education Authority, and so far over 150 
certificates have been issued. It is now proposed 
to extend its sphere of operation from the city area 
to that covered by the Association, thus taking in 
the counties of Stafford, Warwick and Worcester, 
and the boroughs of Dudley, Smethwick, Walsall, 
West Bromwich, and Wolverhampton. The scheme 
is interesting for more than one reason, but its 
fundamental importance lies in the fact that it 
recognises that technical college instruction is an 
essential counterpart to the practical training 
obtained by the apprentice in the factory. Before 
the certificate is awarded the candidate must show 
that he has fulfilled these dual conditions and 
submit his qualifications to the scrutiny of a pane! 
of technical and practical men. All the details of 
the candidate’s works and college training are then 
recorded on the certificate. In connection with 
this scheme it may be pointed out that improving 
trade is disclosing a serious dearth of well-trained 
men in the engineering and foundry trades of the 
area. That shortage may, however, have thi 
|advantage of making the “employers concerned 
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interested in the scheme, and, by encouraging youths throughout the depression, the proportion of 
to enter for the certificate, create an asset useful | unemployed in 1934 was as low as 10-6 per cent. 
both to the individual and the community. The! Private Cars.—The revised figures of private 
secretary of the joint committee which is to | car production as published by the Society of Motor 
idminister the scheme, is Mr. G. E. Niness, Phoenix | Manufacturers and Traders, Limited, in their 
Chambers, Colmore-row, Birmingham 3, from whom | annual review for the calendar years up till and 
full particulars may be obtained by all interested | including 1928 and the figures for the years ending 
| September 30, 1929, onwards are given in Table IT. 


ENGI 


employers. 


An Avutocrro NAvat EXPERIMENT. Tasie II.—Ouétput of Cars (number). 
‘ . r ° 1923 ... ° oes 182,347* 
That the use of aircraft by the Navy for scouting | 994 |*. ieee pron a 169.669* 
and advance-guard purposes would be much facili-| 1925 ... 132,000 1931 ... 158,997* 
tated if it were possible to take off and land on other | pean ve peng on eve si 
than specially constructed vessels in all weather | 1928 |. 165,352 ~~ ge 256 866" 


conditions is recognised, and, as is well known, a 
great deal of experimental work with this end in 
view has been undertaken. Considerable interest,| The recovery in private-car production began in 
therefore, attaches to a well-authenticated report 1932 and has continued since, both 1933 and 1934 
from Italy that the British pilot, Mr. R. A. C. Brie, | being record years for the industry. A particularly 
flying an autogiro of the standard C.30 direct- gratifying feature of the increased production in 
control type, has succeeded in landing on a platform | 1934 was that a change in the type of demand caused 
33 ft. wide, which had been extemporised over the | the output, in terms of money, to increase to an even 
stern of an ordinary Italian cruiser. In the first | gteater extent than is indicated by the actual 
series of trials, which took place last Friday, the | number of cars produced. The increases in 1932 and 
vessel was stationary in harbour, and though the | 1933 were practically entirely in the small car class, 
velocity of the wind was only 2 m.p.h., the direction | 58Y below 12 h.p., though larger cars registered 
was across the ship. The landing was therefore |@ small increase in sales towards the end of 1933, 
made across the narrow platform, and though ropes | Owing to a revival of purchasing power. In 1934, 
had been fitted to the undercarriage so that the | however, the small car lost some of its supremacy, 
speed could be checked by sailors, these were not, | the proportion of this type to the total sold declining 
in fact, used—a feat which is a tribute to the skill | from a maximum of 80-2 per cent. in October, 
of the pilot. On Saturday Mr. Brie took off, and | 1933, to under 70 per cent. in August, 1934. Cars 
landed with the ship steaming at 12, 18 and 24| in the 13 h.p. to 26 h.p. class accounted for only 
knots, about 24 miles off the Italian coast, near| 18-0 per cent. of the total in October, 1933, but 
La Spezia, with complete success, though on every | Tecovered to 23-8 per cent. in August, 1934. The 
occasion he had to swerve as he rose from the | most notable increase, however, has been in the 
deck to avoid the funnel. It would therefore seem | large car class, over 26 h.p., which for several years 
that by the use of this machine it should be possible | accounted for only about 2 per cent. of the total 
to overcome the delay that is caused by aircraft | Tasre I1I.—United Kingdom Exports of Private Cars. 
having to alight on the water, while the experiments 7 : 


* Year ending September 30. 


























| 
indicate a possible means of eliminating the aircraft | Year. Comgicte Chusiate: Total. 
carrier, a type of vessel to whose weaknesses atten- | , 
tion has often been called. Further developments | ——— “= 
will be watched in the circumstances with interest. | 1923 3,259 1,600 4,859 
| 1924 10,961 2,000 12,961 
| = aaaee 6,000 24,372 
" 1 14,8 12,000 26,865 
THE ENGINEERING OUTLOOK. _| 1927 16,139 13,364 29,503 
ata | 1928 18,306 8,000 26,306 
II. THe Moror Lypvustry. | 1929 23,897 9,901 33,798 
' . . ae | 1980 ::] 19,226 3,982 23,208 
As pointed out in the first article of this series the | 1931 | 17,104 1,888 18,992 
motor industry has experienced record activity | oo “ e “| a — wef 
during 1934. It is therefore appropriate to deal | 1934* ‘6 34,680 9,300 43,980 
| 





with this industry before proceeding to others in | —_—_—— a 


. . 5 _ , 
the engineering group. l Under the i fama, f the reducti f 
Official employment statistics do not distinguish | °°: es ee ee " ruse nlp 


the motor industry from the motor cycle, cycle and taxation announced in the Budget, the production of 
aircraft industries. The figures in Table I are | this class rose to 6-8 Por cons. of the total in August, 
therefore a general total for all these industries. | 1934. The production of higher-powered os ay 
| therefore be expected to increase during 1935, pro- 

vided that imports, under the combined stimulus 
of lower taxation and dollar devaluation, do not 
secure an undue proportion of the increased demand. 
Since 1928 it has been possible, owing toa change 


TaBLe I.—Employment in Construction of Motor 
Vehicles, Cycles and Aircraft. 





Motors, Cycles and Aircraft. 





cent. in 1933. In other words, although British 
exports increased between 1933 and 1934, they repre- 
sented a smaller proportion of the increased foreign 
demand. There are three main reasons for this 
state of affairs. In the first place, the devaluation 
of the dollar enabled the United States to increase her 
exports by nearly 130 per cent. ; secondly, increased 
purchasing power in foreign countries has to some 
extent removed the stimulus to purchase low- 
powered cars, in the production of which the British 
manufacturers excel; and thirdly, it is probable 
that the rapid expansion of the home market has 
caused manufacturers to devote the greater part 
of their efforts towards securing as large a share as 
possible of this expansion, rather than to increase 
the export business, which has always been less 
remunerative. 

Table IV shows the exports of private cars and 
chassis from the chief countries since 1928. The 
figures for 1934 are estimated. 

The expansion of the home market is shown in 
Table V, which gives the total home registrations, 
i.e., the number of private cars in use in each year. 


TasLe V.—Home Registrations. 


1923 ... 389,767 1929 ... 998,489 
1924 ... 432,356 1930 ... +» 1,075,081 
1925 ... 590,156 1931 ... .-» 1,110,000 
1926 ... 695,555 1932 ... --» 1,148,000 
1927 ... 800,112 1933 ... +» 1,227,000 
1928 ... 900,557 1934 ... . 1,330,000 


The continued expansion of the home market 
has led to prophecies as to the imminence of satura- 
tion point. The most usual method adopted in 
estimating the saturation point is to select a certain 
minimum car income, and to assume that the 
potential number of cars is equal to the number of 
persons with incomes above that level, plus allow- 
ances for those owning more than one car, and for 
cars used for business purposes. On this basis the 
assumption of a minimum car income of 4001. per 
annum gives a potential demand of about 1,300,000 
cars, or approximately equal to the present number 
in use. Lowering the minimum car income to 
3001. increases this figure to 2,000,000. This 
method does not, however, take into account cars 
owned by families consisting of a number of members 
with individual incomes below 300/. It would 
appear therefore that there is still some way to go 
before saturation point is reached. Sir Herbert 
Austin, in fact, anticipates the day when there will 
be 10 million cars in use in this country, or approxi- 
mately one to each family. That this expectation 
is not impossible is shown by the fact that such a 
ratio has already been achieved in some American 
States. 

Assuming the average life of a car to be about 
eight years, on the present registration total, annual 
replacements alone amount to 160,000 cars. With- 
out allowing for new registrations or exports this 
provides a very useful basic load for the industry. 
There is, however, no reason to expect a decline in 
exports during the coming year, since, although with 


























Year. | | : . ° et , : : : : p 
Number —— |_ Number aa. in the classification of exports, to distinguish] revived purchasing power in foreign countries, 
Insured. | ployed. |Pmployed.| “y accurately between British exports of cars and com- | Great Britain may continue to supply a diminishing 
rr Pots gutenicig mercial vehicles. The figures for cars, together | proportion of the world’s total exports, the latter are 
191,830 16,108 | 175,722 | 100-0 | with estimates for previous years, are given in| still far below the 1929 figure. 
203,340 16,145 187,195 106-5 at . . ‘ ries 
214,840 14,100 | 200,740 | 114-3 Table IIT. There is one danger to the home industry which 
926 224,040 21,609 | 202,431 115-6 
— | 232,860 18,339 | 214,531 | 122-5 TABLE IV.—Intrernationat Exports or Private Cars (NuMBER). 
— sea aee 22,015 | 212815 | 121-2) | —————__—— ———___—_—_—— 
yes 245, 17,614 227,796 129-6 
1930 247,140 40,647 | 206'493 117-5 Exports from | 1928 1929. | 1930, | 1931. | 1932. | 1933. | 1934. 
l 931 | 251,320 57,462 193,858 110-3 : 
see 252,080 55,779 | 196,301 | 111-7 
+ -+| 261,720 44,168 217,552 123°8 U.S.A. .. 368,328 347,968 153,088 90,000 50,000 69,502 160,000 
a --| 271,530 28,819 242,711 | 1388-1 Canada .. be 55,612 64,863 28,842 9,000 5,000 14,840 35,000 
| United Kingdom 26,306 33,798 23,208 18,992 30,050 41,028 44,000 
By £ a o os ae aes 24,557 22,500 15,500 23,015 22,000 
y far “er [Pe 24, ; 17,787 12,000 5,600 6,816 7,600 
y the greater part of this very marked | other countries 14,000 10,000 Y 2,000 10,000 12,000 14,000 
‘mprovement is attributable to the motor industry, -———- —— | —- 
which is much the largest employer of labour among one — ——— _— — er — — 











the industries covered. It will be seen that, judged | 
hy the number of workpeople employed, the trough 
of the depression was reached in 1931-32, but that 
even in these two years employment was consider- 
ibly higher than in 1923 and 1924. In 1933 a 


In 1934, in addition to the total given, 3,800 
|second-hand cars and commercial vehicles were 
exported, which were not separately analysed in 
1933. These went chiefly to the Irish Free State 
and the Channel Isles. 

Although exports in 1934 constituted a new high 
record, the increase over the 1933 figures was very 
small compared with that of the latter over 1932. 
Moreover, a reference to Table IV will show that 
British exports in 1934 constituted only 15-6 per 
unemployment never ceased to expand | cent. of total world exports, compared with 24-6 per 


very real recovery was made, but this was eclipsed 
in 1934 when the number employed reached 242,711, 
onsiderably higher than the previous record of 
227,796 in 1929. 

Che extent of the recovery is shown by the fact 


that, although the number of workpeople insured | 
igainst 








has not yet been touched on, namely, a possible 
growth of imports, which had already begun in 1934 
as shown in Table VI. 

Imports, which are chiefly of high-powered cars, 
were reduced to negligible proportions between 
1931 and 1933, on account of high taxation and the 
depreciation of sterling. In 1934, however, the 
depreciation of the dollar and increased spending 
power in this country combined to increase imports 
to over three times the 1933 figure. In 1935 there 


will be the additional incentive of reduced taxation, 
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but it is unlikely that a measure introduced with a 
view towards encouraging home production and 
exports of the higher-powered cars would be allowed 
to become merely a stimulus towards increased 
imports. The competition of such imports may also, 


Taste VI.—United Kingdom Net Imports of Private Cars. 


Complete 





Year. Cars. Chassis. Total. 
1923 14,429 | 7,638 22,067 
1924 10,800 | 8,200 19,000 
1925 $1,781 9641 41,422 | 
1926 10,923 3,520 14,443 | 
1927 18,104 6,918 25,112 | 
1928 14,136 8,446 22,582 
1929 11,416 10,115 21,531 | 
1930 6,936 2,880 9,816 
1931 ,235 R66 2,101 
1932 1,983 467 2,450 
1933 2.007 05 3,592 
tod 10,600 750 11,350 


by compelling the British industry to give more 
attention to the higher-powered types, improve its 
competitive efficiency in overseas markets. 
Commercial Vehicles.—The fall in the production 
of commercial vehicles during the depression was 


Taste VIL.—Output of Commercial Vehicles 
1923 23,604 1929 57,576 
1924 30,000 1930 67,807 
1925 35,000 1931 67,292 
1926 44,500 1932 61,475 
1927 47,227 1933 65,508 
1928 41,525 1934 85,653 


very much less than in that of private cars. The 
worst vear was 1932, but even then production was 
that for 1929. In 1933, a small recovery 
took place, but the full effects of the industrial 
revival were not felt until 1934, when a record pro- 


above 


Taste VIII.—Home Registrations. 


1923 286,627 1929 458,019 
1924 325,890 1930 481,893 
1925 355,744 1931 485,000 
1926 384,124 1932 490,000 
1927 404,783 1933 505,000 
1928 428,939 1934 530,000 


duction of 85,633 units was achieved. Production 
since 1923 is shown in Table VII. 

To some extent the increased production at the 
end of 1933 and early in 1934 was due to the re- 


of the Road and Rail Traffic 
Taste [X.—United Kingdom Net Imports. 


strictive measures 
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should be noted, however, that this applies only to 
public carriers, who own considerably less than 
one-half of the total vehicles, since the private 
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the policy of providing cheap cars, and it is to be 
hoped that this will not be checked by a rise in the 
price of raw materials, for example, of steel and 








which gives home registrations since 1923. 

[t is satisfactory to note that the substantial rate 
of increase between 1932 and 1933 has been main- 
tained. The increase during the past year was 
almost entirely due to an expansion in goods 
vehicles, omnibuses which are controlled by the 
Traffic Commissioners showing a small decline. It 
is probable, however, that the decline in the total 
registrations of omnibuses has now reached its 
lowest point, since new registrations for the past 
year, at about 3,700, showed an increase of 1,000 
over the preceding year. 

Imports of commercial vehicles, though recording 
a considerable increase in 1934, as shown in Table IX, 
do not constitute a substantial proportion of the total 
supply. 

As pointed out in this survey a year ago, these 
imports are not likely to rise substantially, since 
the tendency is to manufacture even special vehicles 
under licence in this country. 

Exports are shown in Table X. The record 
established in 1933 was broken during the past year. 
As in the case of private cars, however, British 
exports represented a smaller proportion of total 
exports, the figure for 1934 being 10-4 per cent. 
against 18-3 per cent. in 1933. The decline is 
again largely due to the enormous expansion of 
American exports. 

Exports of commercial vehicles by countries of 
origin are shown in Table XI. 

The future course of the commercial vehicle 
industry is largely dependent on the effects of the 
Road and Rail Traffic Act of 1933, which are very 
difficult to forecast. The new scales of taxation, 
which came into force last January, fall most heavily 
on the petrol-driven heavy lorries, and have resulted 
in two notable tendencies. The heavy vehicles are 
giving way to the middle weights ; and an increas- 
ing proportion of new vehicles are being driven on 
heavy oil. These tendencies are likely to become 
more pronounced as old vehicles are replaced, and 
the former will benefit the Bedford, Ford, and 
Morris Commercial Companies, who are the chief 
manufacturers of the lighter vehicles. 

In assessing the effect of the Act on the course 
of production, it must be remembered that private 
carriers are not restricted as to the number of 
vehicles they own, and in other countries when 
public haulage is restricted it has been found that 
firms tend to increase the number of vehicles 
employed exclusively for their own use, with a view 
to obtaining greater freedom and flexibility. It is 
probable, therefore, that the Act will not have a very 
restrictive effect on the production of new vehicles, 
though the fact that private carriers tend to use 
smaller types than the public haulier will also tend 





Year Complete. Chassis. Total. 
1923 198 4,840 5,038 
1924 856 3,890 4,746 
1925 443 5,802 6,245 
1926 632 6,468 7,100 
1927 93 6,148 6,242 
1928 42 9,530 9,572 
1929 48 16,205 16,253 
1930 37 1,291 1,328 
1931 50 1,457 1,507 
1932 12 335 347 
1933 29 896 425 
ivua* 64 1,595 1,659 

* estimate 
Taste X.—United Kingdom Exports. 
' 

Year Complete Chassis. Total. 
1923 997 | 423 1,400 
1924 1,730 905 2,635 
1925 1,544 3,105 4,649 
1926 1,148 5,224 6,372 
1927 1,734 4,455 6,189 
1928 1,437 5,104 6,541 
1929 2,636 5,587 8,223 
1930 3,486 3,059 6,545 
1931 2,023 3,297 5,320 
1932 2017 5,983 8,000 
1933 2,206 8,377 10,673 
1034° 2,400 10,920 13,320 

* estimat 


Act of 1933, as hauliers attempted to adjust their 
fleets for economical operation, under the new 
Future prospects are, however, not 
so favourable. By the end of 1934, licensing under 
the 1933 Act was practically complete. New 
operators are already prevented from entering the 
haulage business, and existing operators from 
expanding their fleets. There is also the possi- 


revul ations. 


bility that during the next two years the total 
number of vehicles in service may be reduced on 
account of the non-renewal of “ 4’ licences. 


It 





to increase the business of those firms manufacturing 
middle-weight vehicles at the expense of those 
catering for the largest lorries. 

On the whole, there appears to be little prospect 
| of sales of private cars and commercial vehicles in 
|the coming year falling below those for 1933-34. 
Although, as pointed out above, there is a tendency 
|for British exports expressed as a proportion of 
world exports to decline, this should not mean a 
fall in the absolute level of exports. Moreover, 
taking a long-term view, as roads are improved in 
backward countries, the demand for British cars 
may again revive in relation to the demand from 
other countries. 

The recent expansion in the market, particularly 
for private cars, has been in no small measure due to 











carriers, or “‘C” licence holder, is not at present | non-ferrous metals on account of heavy tariff pro- 
restricted. tection. A tendency to raise the prices of steel 
TABLE XI.—Inrernationat Exports or Commercirat Veurctes (NUMBER). 
Exports from 1928. 1929. | 1930. | 1931. | 1932. 1933. 1934. 
| jana | P | <a 
| U.S.A. 138,782 198,234 84,452 52,000 25,000 40,658 100,000 
Canada | 28,776 36,848 15,711 5,000 3,000 4,040 12,000 
France | 4,906 | 9,904 6,601 3,500 1,800 2,219 2,200 
Italy | 4000 | 3,589 3,000 | 1,500 291 587 630 
United Kingdom 6,471 | 8,233 6,545 5,320 8,000 10,673 13,320 
Total 177,985 | 256,808 116,309 | 67,320 38,091 58,127 128,150 
| 
The trend of home demand is shown in Table VIII, | products has been apparent during 1934. Such a 


policy, if carried too far. would have a very bad 
effect on the motor industry, and through it on the 
steel makers themselves. 
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THE LATE SIR ALFRED EWING, 
K.C.B., F.R.S. 

In these days of specialisation, Sir Alfred Ewing, 
whose death, we regret to record, occurred at 
Cambridge on Monday, January 7, at the age of 79, 
might be cited as an exception to that rule, which 
holds that fame comes only to the engineer who 
concentrates on a definite small branch of a very 
wide subject. In the course of a long life, he did 
useful, and even distinguished, work; at first on 
magnetism, and later in physics, chemistry, metal- 
lurgy, and engineering. He directed the educa- 
tional career of engineering students at Cambridge, 
and of young naval officers, as well as administering 
the affairs of a great university. He gave much 
attention to the problems of cordite and gun manu- 
facture, refrigeration, bridge design, and food 
preservation. He was an eloquent, humorous and 
magnetic speaker, and in the closing years of his 
life he delivered a series of addresses, which, though 
mainly historical in content, were seasoned with 
philosophic doubt. From these it might be deduced 
that he felt, contrary to the usual optimism of the 
engineer, that the strides made during the past 
century by mechanical progress had been too rapid 
and that the adaptation in so large a measure of 
the resources of nature to the use and convenience 
of men possessed its bad as well as its good side. 
His work at the Admiralty during the war, when 
he turned what had been a hobby to great practical 
use, showed him to be possessed of those qualities 
of analysis and insight which are so valuable to the 
historian, while his wide technical knowledge would 
have rendered him admirably equipped for the task 
of writing a critique of engineering progress. 
Moreover, he was one “ who with a natural instinct 
to discern, what knowledge can perform, is diligent 
to learn.” It is a pity, therefore, that this theme 
was not further developed. 

James Alfred Ewing was born at Dundee on 
March 27, 1855, and was educated at the High 
School in that city, whence he obtained the first 
engineering scholarship to Edinburgh University. 
Here he came under the influence of Fleeming 
Jenkin, who at that time was working with Kelvin 
on the problems of submarine telegraphy. At his 
suggestion, Ewing took part in this work during 
the vacations and, after graduation, made three 
voyages on cable-laying ships to Brazil and to the 
River Plate. In 1878, on his chief’s nomination, he 
was appointed professor of Mechanical Engineering 
in the University of Tokyo, being one of a small 
band of Englishmen who were selected to serve on 
the staff of that institution. During his five years’ 
stay in Japan, Ewing seized the opportunity to 
study seismological phenomena and designed instru- 
ments which rendered it practicable to make 
absolute measurements of earthquake motion. 
These were installed in an observatory established 
by him at Tokyo. He also began researches which 
later led to the promulgation of the molecular 
theory of magnetism, thus accounting for the 
phenomenon to which he gave the name of hysteresis. 
There is no doubt that he did much to stimulate 
the spirit of inquiry in that country, which has 
since had such important results. 

In 1883 he returned to this country to become 
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Professor of Engineering at University College, 
Dundee, and after occupying that position for seven 
years was appointed Professor of Mechanism and 
Applied Mechanics at Cambridge, in succession to 
James Stuart, who had been the first occupant of 
this chair. Stuart had established workshops, but 
after a time had become more interested in politics 
than in engineering, and there was a time when it 
was said that the University would have been glad to 
have dropped the whole venture. After Ewing had 
been appointed, on the advice of John Hopkinson, 
opinion, however, changed and considerable develop- 
ments took place. A laboratory was acquired, the 
general principles to be followed in the education 
of engineers were laid 
down, and a Tripos was 
established. All this 
was not a little due to 
Ewing’s energy. He has 
well been termed the 
Patron Saint of Cam- 
bridge Engineering, and 
the value of what he did 
has become more and 
more apparent with the 
passage of time. In 
1903, however, his con- 
nection with Cambridge 
was unexpectedly inter- 
rupted, only to be re- 
sumed many years later. 
For when the Admiralty 
decided to introduce a 
new Scheme of Naval 
Education, he was first 
called upon to advise 
how best a large element 
of engineering know- 
ledge could be infused 
into the training of 
every officer, and was 
then appointed Director 
of Naval Education, so 
that he might act on his 
own advice. The teach- 
ing was made eminently 
practical, and theory 
was always prefaced by 
experimental work. 

During his stay at 
Cambridge, Ewing con- 
tinued his magnetic re- 
searches and paid special 
attention to the practi- 
cal testing of iron with 
regard to its magnetic 
qualities, the results 
being embodied in a 
paper read before the 
Institution of Civil En- 
vineers in 1896. He also 
devised a magnetic curve 
tracer, a hysteresis 
tester, and a permea- 
bility bridge. In ano- 
ther field he conducted 
researches into the crys- 
talline structure of me- 
tals and determined how 
an aggregate of crystals 
can exhibit plasticity 
through the slipping pro- 
cesses that occur between atomic layers. During 
his stay at the Admiralty he was a member of 
the Explosives Committee and of the Ordnance 
Research Board, where great use was made of his 
scientific and mechanical knowledge in dealing with 
many complex problems. 

At the beginning of the war Ewing experienced 

‘ wonderful piece of good fortune,” to quote his 
wn words. Educational courses were naturally 
disorganised, but as a substitute he was asked to 
exercise his ingenuity on the de-coding of enemy 
ciphers, cryptograms being a subject in which he 
had long been interested as an amateur. As a result 
a department, known as Room 40, was created 
the operations of which were at the time conducted 
with the greatest secrecy. This secrecy has since 





been sufficiently dispersed to show how arduous and 
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important its duties were and how valuable was 
the information of the enemy’s movements, thus 
obtained, to our own higher command. 

His connection with the enemy’s subtlety and 
innocence soon, however, became less close. For 
in 1917 he was appointed principal and vice-chan- 
cellor of the University of Edinburgh, though he 
continued to perform the duties of Room 40 for 
about another year. As soon as hostilities ceased 
he was involved in the problems of University 
reconstruction, and showed himself an able adminis- 
trator under conditions that were not without their 
difficulty. During his tenure of office thirteen new 
chairs were established, many new buildings were 
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erected and the whole institution was reorganised 
on modern lines, results not a little due to his 
resource, bold leadership and sound business 
capacity. He resigned his vice-chancellorship in 
1929 and retired to Cambridge, where he was 
elected an honorary Fellow of King’s College. 

To his Edinburgh period belongs his work as 
chairman of the Bridge Stress Committee. This 
body was appointed in March, 1923 by the Depart- 
ment of Scientific and Industrial Research, partly 
to allay the apprehensions of railway engineers, 
which had been aroused by a draft report of the 
Ministry of Transport on the design of railway 
bridges. The work of this body, which lasted for 
five years, consisted of determining the static and 
dynamic deflections of every ordinary type of 
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members. The results showed the effect on the 
oscillation of bridges of two factors, which had not 
previously been fully taken into account, the 
hammer blows of the unbalanced parts and the 
frictional resistance of the spring gear of the loco- 
motives. The conclusions reached by the com- 
mittee did not, however, receive universal accep- 
tance, as will be gathered from a perusal of Enatn- 
EERING about the time the report itself was 
published. 

At Cambridge Sir Alfred voluntarily devoted 
some of his time to other activities of the Depart- 
ment of Scientific and Industrial Research. As a 








bridge and of measuring the stresses in individual 





member of the Food Investigation Board he took a 
great interest in the work 
of the Low-Temperature 
Research Station in that 
town, and turning once 
again to the subject of 
refrigeration, to which 
he had paid considerable 
attention early in life, 
he supervised researches 
at the National Physical 
Laboratory on thermal 
insulation, the properties 
of refrigerants, and the 
measurement of humid- 
itv. He was alsoa mem- 
ber of the Committee on 
the Mechanical Testing 
of Timber, which was 
appointed by the De- 
partment in 1929. 

The closing years of 
Ewing’s life may be de- 
scribed as forming his 
historical period. When, 
in 1928, he was called 
upon for the second 
time todeliver the James 
Forrest lecture, the occa- 
sion coincided with the 
centenary celebrations of 
the Institution of Civil 
Engineers. He therefore 
took a_ prediction of 
Tredgold’s, that the 
scope of civil engineering 
would be increased 
with every philosophical 
discovery, as his text, and 
gave what he called an 
aviator’s survey of the 
progress of engineering 
during the past one hun- 
dred years. In so doing 
he reached the conclu- 
sion, by way of many 
an apt historical allusion, 
that the engineer in con- 
ferring new comforts on 
the human race has cre- 
ated a monstrous poten- 
tiality of ruin. In 1931, 
as president of Section 
G ofthe British Associa- 
tion, he discussed a pro- 
phecy made by Bramwell 
in 1881, that fifty years 
later the output of steam 
engines would be small 
compared with that of the internal-combustion 
engines. In spite of the wonderful achievements 
in the employment of the latter form of prime- 
mover during that period, he had, of course, no 
difficulty in proving the falsity of that prediction. 
He illustrated his general argument with a wealth 
of detail, which makes the address both a useful 
history and a valuable work of reference. 

Finally, in the presidential address which he 
delivered before the same body a year later, he 
surveyed the progress of physical science since its 
renaissance in the middle ‘nineties of last century, 
and asked whether the Association was still fulfilling 
its function of explaining to the intelligent layman 
the broad outlook, which, in spite of an inevitable 
specialisation, science still possessed. The task was, 
he pointed out, made more difficult by the fact that 
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with every gain of knowledge went a growing reali- 
sation that * we could never really know.” It was 
not surprising, therefore, that the self-congratulation 
of the scientist was tending to be neutralised by the 
criticism of the philosopher, that admiration was 
turning detraction, that complacency was 
giving way to doubt, and that doubt was passing 
into alarm. He therefore again sounded a note of 
warning that the influence of discovery and invention 
on the future of the human race was not altogether 
beneficial, and pointed out that man was ethically 
unprepared for the bounty that had been bestowed 
upon him, the command of Nature having been put 
into his hands before he knew how to command him- 
self. When the variety of Ewing's life and his many 
contacts with great changes in an era of outstanding 
engineering and scientific developments are 
sidered, such an attitude was, perhaps, not unnatural. 
To look back without regret is never easy, and a 
sense of frustration and of dubiety, whether a task 
undertaken with high hopes has, after all, been 
crowned with success, is, perhaps, one way in which 
the President of the Immortals in his irony sees fit 


into 


con 


to cloud the setting of a career of activity and 
usefulness. 
Ewing wes naturally the recipient of many 


honours. 
1907, 


He was made a Companion of the Bath 
and became Knight Commander of the 
same Order four later. He was elected a 
Fellow of the Royal Society in 1887, and received 


in 
years 


the Roval Medal for his researches on magnetism 
in 1895. He held honorary degrees in the Univer- 
sities of Oxford, Cambridge, Durham and St. 


Andrews, and was elected an honorary member of 
the Institution of Civil Engineers in 1929, receiving 
the Albert Medal of the Royal Society of Arts in 
the year. He a past-president of the 
Royal Society of Edinburgh and was awarded the 
freedom of that city and of his native town of 
Dundee. He had been a member of the Institution 
of Civil Engineers since 1891 and of the Institution 
of Electrical Engineers since 1893, and had served 
on the council of the latter body. He had also been 
a member of the Institution of Mechanical Engineers 
since 1891,becoming an honorary Life Member in 1932. 

Ewing was the author of numerous papers on 
acient ific magnetism and 
the physics of metals, which were published in the 
Transactions of the Royal Society and elsewhere. 
He was known for his treatise on The 
Steam Engine and Other Heat Engines, which since 
its appearance in 1894 has become a classic and 
has translated many languages. His 
other works included on The Strength of 
Vaterials, on The Mechanical Production of Cold 


and on Thermodynamics for Engineers. 
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Bastc- Bessemer STeet Corry 


be described as a new epoch in the 


AT What may well 

British iron and steel 
industry opened on December 27, when the first heat of 
steel was made in the basic- Bessemer department of the 
new Corby Works of Messrs. Stewarts and Lloyds, 
Limited Molten pig direct from No. | blast furnace, 
we are informed, was poured into the first of the three 
2.45 p.m., and 


converters at high-grade steel, suitable 


for the manufacture of tubes, was made from this heat 
The construction of the Corby Works was commenced 
two years ago, and the starting of the basic-Bessemer 


plant indicates that the final 
trial period preparatory 
which stage, it is stated, 
The new blast 
were the ore-breaking plant, cok 
rolling mills, and tube works 


Company has entered the 
to full commercial production, 
should be 
furnaces were started earlier in 
by 


reached within a few 
months 
1934, 
product plant 
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ts 


Ovurrvr or Marine Macuinery, 1934.--On page 1! 
will be found the first portion of our annual summary 
of marine machinery outputs; this is continued below 

Thirteen engined by Messrs. Cammoell, 
Laird and Company, Limited, Birkenhead, this repre 


ante, 


vessels were 


senting an aggregate |.p. of 97,420. Included are the 
36,000-h.p. engines of H.M.SS. Fearless and Fore 
sight Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, Govan, Giasgow, constructed the pro 
pelling machinery for four merchant ships rhe 
total ich p- was 11,380 Three vessels were 
engined by Messrs. Lobnitz and Company, Limited, 
Renfrew, the aggregate i.h.p. being 1,310.—Messrs 


David Rowan and Company, Limited, 231, Elliot-street, 
3, engined eight steamers, the i.h.p. involved 
totalling 15,600. In addition, 11 boilers, representing 
6,400 i.h.p., were supplied Messrs. English Electric 
Company, Limited, Rugby, who are supplying the whole 
of the Diesel and electric machinery for a London and 
North Eastern Railway Clyde passenger paddle steamer, 
have built Diesel-electric mathiners for a Thames tug 
and have supplied and fitted turbo-generators for the 
Royal Mail converted liners Asturias and Alcantara 


Glasgow, ( 
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260-H.P. RAIL CAR FOR THE GREAT 
WESTERN RAILWAY. 


ALTHOUGH the opportunities for the employment of 
oil-engined rail are somewhat limited in this 
country, there are now a very appreciable number in 
regular service. The majority of these have already 
been described in our columns, but we have not pre- 
viously dealt with the twin-engined models supplied 
to the Great Western Railway by Messrs. The Asso- 
ciated Equipment Company, Limited, Southall, 
Middlesex. These cars were ordered as a result of 
the railway company’s experience with the earlier 
single-engined model described in ENGINEERING, vol. 
cxxxvi, page 499 (1933). One of the twin-engined 
cars, Which were put into service in July last, is illus- 
trated in Figs. 1 to 8, page 40. The chief features 
that were kept in view by the designers were accessi- 
bility and unobstructed floor space. Any part of the 
chassis may removed for examination or repair 
without disturbing the body, the bogies, or removing 
the wheels from the axles. No body space is occupied 
by the engine or other portions of the driving mecha- | 
nism, the whole of which is located below floor level. 
[wo distinct drives are fitted, one on each side of the 
frame. On one side, this drive consists of a 130-h.p. 
oil engine mounted slightly ahead of the centre line 
of the chassis, and driving a four-speed Wilson pre- | 
selective gear-box, from which the drive is taken to a 
constant-mesh reverse box. From the latter, the drive | 
is continued to worm gearing mounted in the axle-box | 
at one end of the inner axle of the rear bogie, and this 
in turn is connected to a similar drive on the outer 
rear bogie axle. The drive on the other side of the 
chassis is similar except that the pre-selective gear- | 
box is omitted and only the inner axle of the front 
bogie is driven, sufficient adhesion being provided by | 
one axle for the reduced torque. 

A general view of the assembled chassis is given in | 
Fig. 1. The main frame is 60 ft. long, or 63 ft. 7 in. 
over buffers, and is carried on the two four-wheeled 
bogies referred to, spaced at 40-ft. centres, and each | 
having a wheelbase of 7 ft. To ensure the maximum 
degree of accessibility, the width of the frame is only 
3 ft. 2 in. to the outsides of the main members, the 
driving units being supported on cantilevers on the 
two sides of the frame, as shown. No unit is thus 
masked or in any way hidden by the frame. The 
main members of the latter are of 10-in. by 3}-in. 
channel section, trussed with 4-in. by 4-in. by 4-in. | 
angles. The bogies are of the swing-link bolster type, 
having laminated springs over the axle-boxes, with | 
auxiliary rubber suspension blocks and nests of coil | 
springs between the bolster and spring plank, The | 
frame side and cross-members are of pressed steel, | 
lightened wherever possible and riveted together. All 
the axle-boxes are fitted with roller bearings. 

The two engines, one of which is shown in Fig. 2, | 
are identical. They are of the standard A.E.C. high- | 
speed type similar, with slight modifications, to those | 
fitted to the firm’s road vehicles for running on oil. 
The maximum governed speed is 2,400 r.p.m., and | 
the b.m.e.p. is 100 Ib. per square inch, or over, between | 
speeds of 600 r.p.m. and 1,500 r.p.m. The engines | 
have six cylinders with a cylinder bore of 115 mm. | 
(44 in.) and a piston stroke of 142 mm. (54 in.). The} 
weight, complete with flywheel, electrical equipment, | 
ind other essential accessories, is under 1,500 Ib. The 
design of these engines is well known, and closely 
follows that of the model described in ENGINEERING, 
vol. exxxvi, page 385 (1933). It will therefore be 
sufficient to refer to the special modifications made 
for the rail cars. These are in the sump, which has 
been increased in capacity and provided with cooling 
fins, and in the method of suspension. In the rail 
cars, the engine is suspended at the rear through a silent- 
bloc bush, while the front-end foot rests on a rubber 
pad, so that the engine itself is free about a line joining 
this bush and pad, the line passing through the centre 
of gravity of the engine. Rotation is prevented by 
a torque arm at the rear of the engine, restraint being 
imposed by rubber blocks attached to a hanging bolt, 
which in turn is secured to the chassis frame. All 
auxiliaries are mounted on the outer side of the engine, 
and are accessible by removing one of the valence side 
The cooling arrangements are shown in Fig. 2. 
In order to obtain the necessary frontal area without 
making the radiator so high that it would project 
through the floor, a width was necessary that could 
not be accommodated at right angles to the frame, and 
the radiator was therefore set at an angle of 45 degrees, 
the air flow to the fan, which remained perpendicular 
to the engine, being deflected by suitable cowling. The 
side of the deflector box can be seen in Fig. 2, and it 
will be observed that it is provided with two louvred 
panels. The louvres point in opposite directions, and 
when the car is travelling with the engine leading the 
radiator, air is drawn through the panel nearest to 
the engine being deflected by the curved louvres 
towards the radiator. When travelling with the 


cars 


be 


covers. 


| ribs are provided on the outside of the box. 
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radiator leading, the air is taken in through the other 
panel, in which the louvres are straight. There is a 
hinged plate in the box, which is moved to one side or 
the other by the air pressure automatically to shut off 
the half of the box not in use. 

Turning now to the transmission, the power is 
transmitted from the engines to the reduction gears 
through a fluid flywheel, ensuring a smooth take-up 
and smooth gear changes. The Wilson pre-selectiv: 
box is of standard type, the construction being too 
well known to require description. As already stat«d, 
it incorporates four forward speeds, the ratios being 
4-5, 2-53, 1-64, and 1 to 1. The reverse box is illus 
trated in Figs. 3 to 5, and it will be seen that it is 
of simple design, the input and output shafts bei 
coupled through one pair of gears for forward running, 
and through a second pair, with an intermediate idle: 
pinion, for reverse running. As mounted on the car, 
the driven shaft is lower and farther away from the 
frame than the driving shaft, this arrangement en 
abling the drive to be more conveniently lined up 
between the engine and the driving axle. All the 
gears in the box run on roller bearings, and have 


extra-wide double-helical teeth to ensure _ silent 
running. The casing is of aluminium, and has 
a large oil capacity at low level, thus avoiding 


unnecessary churning of the oil, with consequent heating 
up and loss of efficiency. As shown in Fig. 3, cooling 
It will 
be observed from Fig. 4 that the wheels on the input 
shaft run idly on the shaft, to which one or the other 
is locked by sliding a dog-clutch into engagement, the 
dog-clutch moving on splines on the shaft. The 
position of the idler pinion is indicated in Fig. 3, and 
it is shown in section in Fig. 5. It will be further 
noted in Fig. 4 that there is a chain drive from the 
input shaft to an exhauster mounted on top of the box. 
This exhauster is employed in connection with the 
vacuum system for the car, and is only fitted on one 
of the boxes. 

Details of the driving axle box are given in Figs. 6, 7 
and 8. The special feature of the design lies in the 
fact that the axle boxes which carry the weight on one 
side of the bogies also house the drive. As will be 
seen from the illustrations, the worm is of the under- 
slung type. The worm is of steel, and is formed with 
one of the crown wheels for a differential gear, the other 
crown wheel being formed on the end of the propeller 
shaft. This differential is incorporated in the design 
to eliminate excessive strain on the driving gear 
which would result from the driving wheels being of 
different sizes. The worm wheel, shown in Fig. 8, is 
bolted and splined to a flange keyed to the axle 
itself. As already stated, the worm drive is incor- 
porated in both axle boxes on the side of the bogie 
driven through the Wilson gear-box, the two being 
coupled together by a propeller shaft. The differential 
gear is only incorporated in the leading box, Fig. 6 
showing the box without differential. The same design 
is employed on the inner axle of the direct-drive bogie. 
The torque reaction is taken by channel-section torque 
arms rigidly bolted to the axle boxes, and connected to the 
bogie side member by shackles provided with silent blo« 
bushes. Toensure the reaction being taken squarely 
on the horn plates, the axle box guides themselves form a 
separate sleeve, in which the axle box is free to rotate, 
but is restrained by the torque arm already referred to 
The ratio of the worm drives throughout is 3-12 to 1. 

The joints on the various propeller shafts through 
which the driving units are coupled are of the fully- 
enclosed oil-lubricated type. The shafts are of tubular 
section and accurately balanced. Cast-steel brake 
drums of 20-in. internal diameter are bolted on the 
inside of one wheel of each axle, the drums being split 
so that they can be removed for truing up or replace- 
ment without disturbing the wheels. The shoes, of 
the internal expanding type, are 5 in. wide, and are 
fitted with fabric liners }? in. thick, ensuring very long 
life. The shoes, operating cams, and pivot pins are 


mounted on a carrier mounted on roller bearings on the 


axle, rotation being prevented by a torque arm similar 
to that on the driving axle boxes. The carrier with its 
associated parts can be readily withdrawn from the 
drum for adjustments or re-lining of the shoes. The 
brakes are vacuum-hydraulic operated, a vacuum 
cylinder being mounted on each bogie and connected 
to the master cylinder of a Lockheed hydraulic brake 
system. The operating cylinders of this system are 
mounted on the torque arms themselves, so that all 
reactions are self-contained, and there is no relative 
displacement due to axle movement. The brake cam 
levers are connected to a cross shaft, which is in turn 
coupled to the driver’s hand-brake lever. 

The body of the car is of stream-line form based on 
wind-tunnel experiments. The sides are continued 1 
the form of a valance to within 10 in, of the rail. ‘he 
framing of the body is of selected English ash, with 
oak cross-bearers, filleted in the centers with 
plate and bolted together. All the panelling is i 
aluminium. The roof is of tongued and grooved boards 


steel 








a 
« 











en 


up 
the 
ive 


vill 
put 
her 
the 

he 
ind 
her 
the 
OX. 


ial 


gn 
‘ie. 
jue 
the 
lox 


na 
te, 
to 


rm 


im 
th 
el 


in 








JAN. II, 1935-] 


BRISTOL 


AEROPLANE COMPANY’S WORKS. 


ENGINEERING. 














New SrrippInc AND REBUILDING SHOPs. 


supported on bent ash hoopsticks except at the ends, 
where it is of beaten aluminium. The interior is lined 
with plywood and covered with Rexine. The main 
compartment accommodates 40 passengers, the seats 
being arranged as in a dining car with detachable 
tables. The remaining space is occupied by a com- 
bined driver’s and luggage compartment at one end, 
and a buffet, with a small driver’s compartment beyond, 
at the other. The main compartment is connected to 
the buffet by a short central gangway with a lavatory 
on each side. Artificial lighting is by tubular lights 
arranged to give a diffused effect. Beresford sliding 
ventilators are fitted in each window, with Colt ex- 
tractors in the roof. 

In order that the vehicle may be driven from either 
end, all controls are duplicated. A central control 
lever working in a gate is provided for the pre-selective 
gear box. By removing the main hand lever from 
one end of the car to the other, the idle gate is rendered 
inoperative. The reverse is operated by a second hand 
lever, arranged so that the movement corresponds to 
the desired direction of travel. As already mentioned, 
two systems of brakes are provided, the vacuum system 
operating on all eight wheels, and a hand lever operating 
on four wheels only. The hand lever at each end 
engages the brakes on the corresponding bogie, so that 
in an emergency, all eight wheels could be braked in 
this way by operating both levers. The speed of the 
engines is controlled by an accelerator pedal. As on 
engine is driving direct to the axle, while the other, 
when in an intermediate gear, is not doing so, the speed 
of the two engines would be different if no slip occurred 
in the fluid flywheel. Such slip does, however, occur, 
and to prevent the oil heating up on the direct 
drive side under such conditions, a device is incorporated 
in the throttle connection between the two engines so 
that the direct-driving engine is only on full throttle 
when top gear is pre-selected on the other. The engine 
stop gear is only applied to the engine driving through 
the gear box, so that when the accelerator pedal is 
released, this engine control comes to the idling position 
while the other comes to the stop position. In actual 
running, the direct-driving engine is driven from the 
bogie and only comes to rest with the vehicle. This 
engine does not therefore idle when the car is stationary. 
In practice, the car is started from rest on one engine 
only, the second engine being started after the car 
s moving. An emergency control gear is fitted by 
means of which the car can be stopped from the 
passengers’ compartment. This shuts off the fuel and 
applies the brakes. 








Tue CanapiAN Mininc Inpvustry.—A_ statement 
issued by the Canadian Bureau of Statistics indicates 
that the value of the production of gold and the volume 
of the outputs of nickel, lead, zinc, and copper, in 1934, 
have reached new high records. The total value of the 
metals produced was 192,668,000 dols., an increase of 
31 per cent. over the 1933 total, and of 25 per cent. over 
that for 1929, the previous record year. 





EXTENSION OF THE BRISTOL AERO- 
PLANE COMPANY’S WORKS. 


FounDED in 1910, The Bristol Aeroplane Company 
Limited, Filton, Bristol, were one of the pioneers in 
the British aeroplane industry. Their various “ Bull- 
dog”? models have achieved a very high reputation, 
and the MK II A model, in particular, has been adopted 
by the air forces of several countries, in addition to 
our own Royal Air Force. The firm began the manu- 
facture of air-cooled engines in 1919, since when their 
position has steadily improved, licences for the manu- 
facture of Bristol engines having been granted to firms 
in a large number of European countries, and also in 
Canada and Japan. The engines are in use in a con- 
siderable number of air forces and are widely used by 
Imperial Airways, Limited. During the past year, the 
demand from various countries for the British-built 
engines has been so great that the capacity of the 
engine department has been strained to the utmost. 
A night shift has been in operation for some months, 
relieving congestion to a certain extent, but the con- 
tinually-expanding business rendered further floor 
space essential, and a new building was put in hand 
some months ago. 

The additions embrace an area for the use of the 
flying school, which now adjoins the engine depart- 
ment; the school will have as a consequence more 
convenient hangarage space and also a second outlet 
on to the aerodrome. A similar area in the existing 
hangars, which was not conveniently situated in rela- 
tion to the aerodrome, was given up to the engine 
department, and has become the engine repair shops. 
The existing floor space of the production shops em- 
braced 103,600 sq. ft. ; in addition, several departments 
were housed in a separate building of 30,600 sq. ft. 
floor area, including the experimental, research, repair 
and test departments. The stripping and rebuilding 
shops, inwards department, Air Ministry store, and 
engine packing and despatch department have now 
been moved from the production works to the new 
extension. The removal of the repair department, 
already mentioned, has left vacant a large and uniform 
area in the production shops for the extension required 
for the machine shop; and the experimental depart- 
ment, by absorbing the space vacated by the repair 
shops, is provided with an increase of some 23 per cent. 
in floor space. , In addition, these re-arrangements also 
enabled the tool room to be enlarged, and resulted 
generally in an improved relation hetween departments 
giving easier and more efficient production routine. 

The new building, of which the stripping and re- 
building shop is illustrated in the accompanying figure, 
is well lighted, and the roof is built upon deep-span 
girders which are unsupported over the floor area ; 
the whole of the new space, therefore, is open and un- 
hampered by intermediate pillars. The uniform space, 
which covers approximately 13,000 sq. ft., left free in 
the production shops by this vacation of the various 
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departments enumerated, is now being fitted up with 
new machines of the latest types. Many of the 
machines are of the self-contained type with individual 
motors, thus doing away to a certain extent with the 
necessity for line shafting. The actual operations which 
will be performed here include the manufacture of 
crankshafts, airscrew shafts, valves, various gears 
involving cutting and grinding processes, and various 
special components. Other individual improvements 
and extensions have also been incorporated recently 
in the production shops, apart from this main extension 
scheme. A special lead-bronze department has been 
created, and the cadmium plating shop extended. 








ANNUALS AND REFERENCE BOOKS. 


South and East African Year Book and Guide.—The 
4lst edition, that for 1935, of this well-known annual 
has recently been made available. It is divided into 
two main sections, the first dealing with South Africa 
and the second with East Africa. Smaller sections, 
devoted to Mauritius, to general commercial and 
business data, and to the fauna of South and East 
Africa, follow, and the book closes with a fine atlas of 
maps in colour occupying 60 pages. The volume 
contains a mass of information on a variety of subjects 
of interest to merchants and manufacturers, travellers 
and prospective settlers. It deals in a very adequate 
manner with such matters as the acquisition of land, 
agriculture, industry and manufactures, Ottawa 
preferences, local weights and measures, currencies, 
and climate, to mention only a few of the subjects 
treated. Moreover, tourists and others will find very 
useful the descriptions of the towns and country, and 
the admirable particulars given of the through routes 
and side connections, while added interest is furnished 
by the numerous historical and other notes given 
regard ng the localities and places dealt with. We 
understand that the present volume embodies upwards 
of 3,500 amendments made to the matter and figures 
published in the 1934 edition. The volume, which is 
in many ways unique in its own particular sphere, 
occupies nearly 1,200 pages, and costs the moderate 
sum of 2s. 6d. net, or 3s. 3d. post free. It is edited 
by Messrs. A. Samler Brown and G. Gordon Brown, 
and is published for Messrs. The Union-Castle Mail 
Steamship Company, Limited, 3, Fenchurch-street, 
London, E.C.3, by Messrs. Sampson Low, Marston and 
Company, Limited, London. 

Diaries and Pocket Books.—A neat little diary 
has come to us from Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, Lon- 
don, W.C.2. Several pages of information of 
interest to electrical engineers are included.—We have 
received from Messrs. Harrison and Sons, Limited, 
printers, 44~47, St. Martin’s-lane, London, W.C.2, 
a neat leather- bound pocket diary embodying 
information concerning printing, and other data of a 
miscellaneous nature.—Messrs. Frank Wigglesworth and 
Company, Limited, Clutch Works, Shipley, Yorks, 
have sent us a useful pocket diary containing 170 pages 
of encyclopedic data compiled for engineers.—Interest- 
ing examples of structural steelwork and tabulated 
information relating to beams, stanchions, struts, 
channels, rivets, &c., are to be found in a handy little 
diary sent to us by Messrs. Braithwaite and Company, 
Engineers, Limited, Horseferry House, Westminster, 
London, 8S.W.1.—The Association of Engineering and 
Shipbuilding Draughtsmen, 96, St. George’s-square, 
London, 8.W.1, have sent us a useful pocket diary 
containing particulars of the Association and 170 pages 
of engineering data. 


Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. The Carborundum Com- 
pany, Limited, Trafford Park, Manchester; Messrs. 
Holman Brothers, Limited, Camborne, Cornwall ; 
Messrs. C. Pearson and Son, Limited, printers, 53 and 
55, Mansell-street, London, E.1; Messrs. Dexine, 
Limited, Stratford, London, E.15; Messrs. Mavor and 
Coulson, Limited, 47, Broad-street, Glasgow, 8.E. ; 
Messrs. Richardsons Westgarth-Brown Boveri, Limited, 
56, Victoria-street, London, S.W.1; Messrs. Crofts 
(Engineers), Limited, Bradford; Messrs. Ruston- 
Bucyrus, Limited, Lincoln; Messrs. British Jeffrey- 
Diamond, Limited, Wakefield, and Messrs. Harland 
and Wolff, Limited, Belfast.—Daily tear-off calendars 
have been sent to us by Messrs. Henry Simon, Limited, 
Cheadle Heath, Stockport ; Messrs, Ashwell and Nesbit, 
Limited, Barkby-lane, Leicester, and Messrs. The 
Davenport Engineering Company, Limited, Harris- 
street, Bradford.—Messrs. Ransome and Marles Bear- 
ing Company, Limited, Newark-on-Trent, have sent 
us a combined daily and monthly tear-off calendar. 
—A large wall calendar has been sent to us by Messrs. 
Imperial Airways, Limited, Airway Terminus, Victoria 
Station, London, §8.W.1.—Messrs. The Associated 
Equipment Company, Limited, Southall, Middlesex, 
have sent us a weekly tear-off desk diary and 
scribbling pad. 
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A CONTRIBUTION TO THE STUDY |§pyrometer of the disappearing filament type. Fig. 7| tungsten bead arriving at a steady temperature 


shows the general arrangement of the engine and | (6) Due to the selective radiation of tungsten on different 


OF FLAME TEMPERATURES _IN 


A PETROL ENGINE.* 
By B. Lioyp Evans and 8. 8. Warts. 


Ir has been recognised for many years that the 
calculated maximum explosion pressure in an internal 
combustion engine is far greater than the measured 
value. The basis of these calculations has been that 
both pressure and temperature rise instantaneously 
when the piston is in its uppermost position, termed the 
top dead centre (T.D.C.). The fact that the pressure 
rise at T.D.C., as measured with the older types of 
pressure-volume indicator, was practically vertical 
as in Fig. 1, probably led to the conclusion that com- 
bustion was instantaneous at the T.D.C. when the 
piston was momentarily at rest. An analysis of this 
part of the cycle obtained by setting the indicator 
mechanism 90 deg. out of step with that of the engine in 


order to open up the volume scale near the T.D.C. | 


setting, shows as indicated in Fig. 2 that the pressure 
rise is far from instantaneous. 

To obtain the theoretical maximum pressure it is 
almost essential to assume instantaneous burning at 
T.D.C., as in the calculations of Tizard and Pyet on 
the effect of dissociation in a petrol engine. As long 
ago 1882, however, Dugald Clerk} suggested that 
some of the reduction of the ideal pressure was due to 
part of the charge not being burned at T.D.C., so that 
combustion continued part way down the working 
stroke, this delayed action being termed after-burning. 
More recently David§ has expressed the opinion that 
in a gas engine only about 70 per cent. of the heat of 
combustion has been developed up to the point of 
maximum pressure. It might be judged from this, 
that a considerable amount of unburned charge would 
exist in the exhaust gases from a high-speed engine. 
That this is not the case is probably due to increased 
turbulence in the faster running engine speeding up 
the rate of travel of the flame front. In a test on an 
aero-type of petrol engine having a 5:1 compression 
ratio, Schnauffer has shown)! that the flame speed 
across the head of the cylinder is nearly proportional 
to the speed of the engine and hence to the turbulence 


as 


in the cylinder, between the speeds of 800 and 1,500 
r.p.m, 
The present authors considered it advisable to attack 


the problem from the point of view of the temperatures 
developed, because from a theoretical standpoint the 
temperature is of primary importance, the pressure then 
following the temperature, according to the laws of 
Boyle and Charles. Attempts have been made to 
measure the temperatures in a gas engine, but the tests 
were only possible witha weakened charge, as the thermo- 
couples used, fused at the highest temperatures obtain 
able. Until recently, however, no satisfactory method 
existed for the measurement of such temperatures, but 
the reversal of the spectral line appears to overcome this 
difficulty. This has been developed by E. Griffiths 
and J. Awbery of the National Physical Laboratory 
and has been used by them to study the flame tem- 
peratures in an explosion vessel during the combustion 
of CO and air, The principle involved consists essen- 
tially in obtaining a luminovs source at the same 
temperature as the flame under test and then measuring 
the temperature of the source with a pyrometer. This 
method has now been applied to a small petrol engine 
having a bore of 3 in. and stroke of 44 in. 

A new cylinder and separate head were built for an 
existing engine so that the quartz windows as shown 
in Figs. 3 to 5, could be inserted. The source s is a 
special type of are lamp having one positive and two 
negative carbons (Fig. 6). Light is passed through the 
engine head as a parallel beam, the adjustable neutral 
wedges ¢ serving to control its intensity. At any 
chosen point during combustion, determined by the 
phasing of the stroboscopic dise f, which runs at half 
engine speed, the light is viewed through the spectro 
seopo d. The wedges are now adjusted just to give 
reversal of the sodium line during running of the 
engine, a small percentage of sodium ethylate having 
been introduced into the fuel. Under these conditions, 
the reversed sodium line just merged into the back- 
ground of the continuow spectrum due to the arc. 
If the engine charge is cooler than the apparent tem- 
perature of the source, a black line is seen against a 
background of the continuous spectrum from the arc, 
changing to a bright yellow, if the gas in the engine is 
the hotter. On balance being obtained, the engine is 
quickly stopped, the left hand quartz window removed, 
and the apparent temperature of the arc, as controlled 
by the wedges, measured by means of an optical 


. Paper read before Subsection AG of the British 


Association at Aberdeen, on Thursday, September 6, 
1934. 
t Proc. Inst. Aut. Engineers, vol, xviii, pt. I (1923). 


t Proc. 1.C.8., 1882 and 1886 
§ Proce. Inst. Mech. E., page 759 (1924). 
is 


1.h. Journal, N.1, vol. 34 (1934). 
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In the earliest tests an attempt was made to use a 
standard Pointolite as the source, the temperature 
being controlled by adjusting the current, thus avoiding 
the use of the neutral wedges. This, however, had two 
marked disadvantages :(a) a serious time lag in the 














is obtained on the yellow wave band, while the pyro- 
meter is calibrated on the red, the usual colour of the 
eyepiece. (See Appendix.) 

Recently it has come to the authors’ notice that a 
similar investigation has been carried out at the 
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{ niversity of Illinois (Bulletin 262).* This paper de- 
.-ribes a special tungsten lamp having the filament in 
the form of a Vee, the inside of which radiates under 
practically black body conditions, and so overcomes 
the second objection given above. On the other hand, 
the carbon are used by the present authors is sensibly 
1 perfect grey body and so non-selective and has a 
spectral emissivity of nearly unity. 

The method adopted by the American workers, 
Messrs. Hershey and Paton, is to read the temperature 


Fig.&. No.2.PETROL .COMP. RATIO 5-1S:1 
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(irectly from an ammeter in the lamp circuit, the 


filament current having been first calibrated against 
pyrometer reading. It would appear that this method, 
ilthough far quicker in application, is liable to an 

creasing error, as a small deposit of soot and oil 
zradually forms on the windows. 


\s regards the general accuracy of the results, it was 
. 


; 


tound that reliable readings could be obtained with 
rank angle positions from 5 deg. to 70 deg. after 
'.D.C. Over this range it was possible to repeat 
dividual readings to within 15 deg. C. Readings taken 
‘efore this range were liable to a larger error, for two 
easons :—(a) combustion near the windows was not 
xeneral, but localised. (b) variations existed between 
unsecutive explosions, an effect typical of petrol 
engines at points near the maximum pressure. Beyond 
the 70 deg. setting there was some difficulty in seeing 
‘he continuous spectrum. 

When this method is applied to a flame of non- 


See Ruamareine, val. exxxvii, page 623 (1934). 
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uniform temperature, it has been shown by Messrs. E. 
Griffiths and J, Awbery that the temperature recorded 
is nearer the highest than the mean. Nevertheless, 
with the arc extinguished, no self reversal was noticed, 
so that if a layer of cold gas existed near the walls, 
it must have been thin. 

As regards the authors’ tests themselves, most trials 
were run with Pratt’s No. 2 spirit, three different 
ratios of air to petrol being used :—14-6:1; 13-6:1 








and 11:1, with various spark advances. For a given 
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| mixture strength, as seen in Fig. 8, curves for different 
advances show that spark setting does not appear to 
have much bearing on the rate of fall of temperature, 
once combustion is fully established. In other words, 
spark control affects the maximum temperature | 
slightly, but displaces the curve horizontally with time | 
to a marked extent. The average chemically correct 
mixture for the fuels tested is about 14-6:1 and the 
13-6:1 mix shows a definite increase in the maximum 
temperature and in the rate of fall of temperature, 
probably due to an increased speed of burning. This 
effect is even more marked for the 11:1 air petrol 
| mixture on a slightly higher load. This is confirmed by 
the fact that the maximum temperatures occur earlier 
in the stroke with the richer and therefore faster burn- 
ing mixtures, which also give the highest maximum 
temperatures. 

At about half load on the 13-6: 1 mixture, also shown 
on this graph, the throttling necessary to maintain 
the normal speed of these tests, 1,016 r.p.m. had two 
main effects :—(a) the position of maximum tempera- 
ture is delayed abont 10 deg. of crank angle. (b) the 
maximum itself is reduced by about 130 deg. C., showing 
that a larger percentage of the heat available in the 
charge passes to the cylinder walls. 

It was considered possible that the intimacy of 
mixing of the air and petrol had an important bearing 
on the rate of fall of temperature. To test this action, 
| the engine was run on coal gas, curve D on Fig. 9, show- 
‘ing the results for a 3-38:1 volume ratio of air to gas, 


| 
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Here the rate of fall of temperature is dec idedly more 
pronounced, while the maximum temperature is of the 
same order. 

It is obviously impossible to give graphs of a large 
number of petrols, but it is interesting totnote that 


fuels of a similar nature, say an aviation and a No. 2 














“ 


spirit, do not give dissimilar curves although the 

maximum point may be displaced slightly with 

time. 

The greatest deviation found, was with a fuel con- 
Fig. 15. 
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taining about 15 per cent. of ethyl alcohol. (Curves 
A, Band C). The highest temperatures were of the 
same order as for the No. 2 fuel, but the rate of fall was 
greater. An exact comparison between these two 
fuels cannot be made, however, due to the different 
amounts of throttling required at the same loads, an 
effect of the high latent heat of the alcohol content 
producing a marked cooling of the ingoing charge and 
hence increasing the volumetric efficiency—actually 
some 6 per cent. Judging by the effect of a similar 
amount of throttling with any given fuel this should 
cause only a small change in the maximum tem- 
perature. 
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In view of the action of the alcohol content and of 
the coal gas, tests were next made with the air supply 
heated before entering the carburetter, giving improved 
vaporisation of the petrol. Fig. 10 shows for com- 
parison two curves for a 13-6: 1 mixture, the throttle 
being fully open in both cases. The change in power 
is due to the difference in volumetric efficiency. It 
will be seen that the maximum and the rate of fall of 
temperature is the same, although with the heated 
charge, the peak is attained at an earlier crank setting. 
{ similar action was noticed when a more readily 
vaporised fuel, aviation spirit, was used in place of a 
No. 2 fael, both with unheated intakes. 

An attempt was made to investigate conditions when | 
the engine was knocking and for this purpose the fuel | 
was doped with varying percentages of ethyl nitrate, | 
a well known pro-knock. Curves for this are given in | 
Fig. 11. With a 13-6:1 mix, containing 2 per cent. of | 
dope, harsh running conditions obtained and it was | 
noted that the flame reached the window much earlier. | 
Increasing the amount of dope led finally to heavy | 
detonation accompanied by the usual loss of power and 
Flame then occurred as carly as 10 deg. before 
T.D.C., but temperatures could not be read as they 
were far from steady. It appears that normal rough 
running does not affect the rate of fall of temperature. 

Fig. 12 shows temperature plotted on a time base | 
with a 13-6: 1 mix, the speed of the engine for the 
steepest curve being 818 r.p.m. The time position 
of the maximum temperature is here indeterminate, | 
owing to the delay period for a fuel being nearly inde- | 
pendent of engine speed.* For purposes of com- 

} 
' 





speed. 


parison, however, zero time has been taken as T.D.C. 
The speed was reduced here by increasing the load, 
with the same throttle setting. Here again, however, 
changes in volumetric efficiency prevent an absolute 
comparison being made. 
The calculated values of maximum temperature, 
assuming constant volume burning and no radiation, | 
but taking into account dissociation, are reproduced | 
in Fig. 13, together with some actual measured values. | 
The three points selected from our tests fall near those | 
given by the American workers, who used a lower | 
compression engine and another spirit. The marked | 
divergence of some 430 deg. C. between the theoretical 
and measured values, shows that dissociation alone 
cannot account for the apparent limit of about 2,200 
deg. C. to the actual temperatures. At this tem- 
perature, the effect of dissociation is small and assuming | 
that combustion is relatively slow and approximately | 
constant in rate for a given engine speed, the limit of | 
temperature is controlled by radiation following | 
Stefan’s fourth power law. Under this law, at 2,200 | 
deg. C., a 20 per cent. increase of radiation accom- 
panies a 5 per cent. increase of temperature. That this 
is feasible is borne out by the fact that the American | 
workers found practically the same limit, even with 
in engine having a lower compression (r = 3-86). 
Che authors’ tests, the results of which are given in 
Fig. 14, show the same effect. With a 13-6:1 mix, | 
« drop of r from 5-15 to 4-34 lowers the peak tempera- | 
ture by a relatively small amount. 
During the tests it was noted that tongues of flame 
appeared down to some 90 deg. after T.D.C. accom 
panied by a uniform yellow glow over the whole window. 
\t points beyond this, say 120 deg., after T.D.C., the 
low was weaker, and the appearance of flame very 
irregular and occasional. This probably indicates that | 


chemical action is still taking place. This is confirmed | 


al . . 
by the graph of r given in Fig. 15. It should be | 


recalled that the value of P is the average pressure at 
‘ny moment unless detonation whereas T, 
the temperature is the maximum between the windows 
for any particuler crank setting. If the temperature 


occurs, 


throughout the charge were uniform, then : would 


he constant, neglecting the small amount of molecular | 
contraction due to combustion. As these results 
include experimental errors in both P and T, they are 


The marked changes in which is the product 
of the gas constant and the mass of the charge, can only 
be explained by large variations of 
throughout the charge due in our opinion, to the fact 
that combustion is continuing. Due to the difficulty 


of determining the mass of charge present, these curves | 


have only relative significance. In all our tests, with 
the exception of that for 30 deg. advance with a 
14-6/1 mixture, included here as a matter of interest, 
the values continued to rise as far as measurements of 
temperature could be taken. 

PV 


Another method of demonstrating that is 
, 


far from constant is that of plotting on a base of T K, 
which, as shown in Fig. 16, does not approach a fixed 


* The High-Speed Internal Combustion Engine, by 
Ricardo, page 399 et seq : 


probably not so accurate as the temperature curves. | glass of the pyrometer operates on ¢ = 0-665 p, and 
J 4 | . 
| 
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and copper are the official closing cash quotations ot 
The prices shown 
Middlesbrough prices are plotted 


‘ 


The prices given in the case ot 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. Tl 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of quick 


silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standar:| 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day. 


and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 


they represent Is. each. 








value over the range of the tests, in spite of the action 

of turbulence in the cylinder. 

on Use or Tunasten PornTo.ire 
REFERENCE FLAME. 

When using a tungsten bead in the reference flame a 
correction must be made for the brightness temperature. 
This is due to the fact that reversal is effected on the 
yellow wave-length (¢ = 0-589 »), while the red 


APPENDIX 


the emission from tungsten is different on these two 
wave-lengths. Let T deg. K be the true or black body 
temperature of the source, T, the brightness tem- 
perature given by the pyrometer on wave-length ¢, 
| (red) and T,, that on the yellow wave-length ¢y. 

| By Wien’s Law, the intensity of radiation from a 


j 


| black body is Ae®:* where A and c are constants. 
| For a grey body this is reduced to 
—¢ 


K, Ae $1 


This assumes no reflection at the flame surface. 
Similarly for any other wave-length 


1 1 _ . 
7 - T, oC log, K, 


where K,, the spectral emissivity on the new wav: 
length, is slightly different from that on the first wave 
length, ¢;. 

Taking a temperature (true or black body) of 2,4 
deg. K. then K, (red) = 0-427 and K, (yellow) 
0-441.* 





1 _ 1 ___ 6-0000665 x 2-303 log 0-433 
T, 2,400 1-433 


whence T, = 2,192 deg. K in the red. 

Similarly T, = 2,219 deg. K in the yellow, or 27 dee 
higher in the yellow. 

In other words a hollow body of tungsten, having 2 
“ inside ” or black body temperature of 2,400 deg. 4. 
would appear to be at 2,192 deg. K if viewed on the 





outside with a pyrometer calibrated on the red wave 


If the temperature is measured by a pyrometer as | length or at 2,219 deg. K if calibrated on the yellow 


having a brightness temperature T, deg. K, then 


| 
0 


l l 





| band. 
| This correction is negligible for the carbon are used. 
as the spectral emission is nearly independent of t! 


wave-length, the emissivity being practically unity. 





* Forsythe and Worthing, Astrophys. Jour., 37, page 3“ 
| (1915) and 61, page 146 (1925). 
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RISING AND FALLING 

PARALLEL-JAW VICE. 

lax ingenious vice shown in the accompanying 
illustrations, whilst filling all the functions of the 
usual vice, is particularly suitable for holding work of 
light dimensions. Such work when it has to be gripped 
sufficiently firmly to resist the pressure of the tool 
upon it, acting downwards as in drilling, or laterally 
as in filing, or a combination of both as in milling, is 
liable to distortion. ‘Fhe fundamental principle in the 
vice illustrated is that of supporting the work on the 
body of the vice to resist a vertical thrust and exerting 
a jaw pressure only just sufficient to resist movement 
in a horizontal plane. Work of the dimensions referred 
to, however, is often thin and a fixed height of jaw 
above the surface plate would, clearly, seriously limit 
the utility of the tool. The jaws have, therefore, 
been given a rising and falling adjustment relative to 
the surface plate, their vertical traverse lying between 
a maximum height above the plate and zero, that is, 
flush with the plate top. Very thin parts can thus be 
accommodated, and are effectively held without 
stresses tending to distort them. The vice, which is 
known as the “ E.L.Y. Versa-Vice,” is manufactured 
by Messrs. The Deckham Engineering Company, Gates- 
head-on-Tyne, for Messrs. E. L. Youngleson, Limited, 
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67/69, Chancery-lane, London, W.C.2. It is made in 
three sizes, the smallest of which has a maximum gap to 
2} in. and the largest a gap of 5 in., the maximum 
height above the surface plate being # in. and 2% in. 

The body of the vice is a rectangular cast-steel box 
open top and bottom and provided with a slot at each 
end. At the bottom is a machined holding-down 
tlange with four bolt-slots, and at the top are four lugs 
for securing the surface plate. The surface plate is 
carefully finished and is truly parallel with the bottom 
flange. It is pierced with a slot through which the 
jaws project. The jaws are of high tensile steel and 
are furnished with hardened steel faces having cross- 
cut grooves as shown in Fig. 2. The jaw at the left 
hand of Fig. 1 always remains in contact with the end 
of the body. The jaw at the right hand is traversed 
by a square-threaded screw of high tensile steel rotated 
by a handwheel. Below the traversing screw is a 
locking bar which passes through the lower part of both 
jaws, and is provided with a locking nut, having a 
knurled lever, at the left-hand end. The traversing 
crew, locking bar and jaws move as one piece when 
vertical adjustment is made. The slots in the ends of 
the body limit the vertical adjustment. This is effected 
by means of a rack cut on one side of the left-hand 
jaw and meshing with a small pinion which is rotated 
by means of a knob provided with projections to ensure 
+ good grip. It will be realised that the face of the 
pinion is clear of the traversing screw and locking bar. 
When the work is placed between the jaws on the 
surface plate, the jaws are first raised or lowered until 
their edges are clear of the top surface of the work so 
that they do not interfere with any tooling operation. 
lhe right-hand jaw is then brought up to the work by 
the handwheel, a light pressure only being required. 
\s the jaws are a working fit in the surface plate slot, 
sideways movement is prevented. A partial turn of 
the locking nut lever then grips the jaw mechanism 
'O prevent vertical movement. Narrow work, that 
*, work of less width than the slot. can be supported | 
on a snitable bridge piece. | 
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FACTORY PLANNING.* | 
By Hau Gurrermer, A.M.1.Mech.E., MLEJ1. | 


The Site of the Factory.—The choice of the best site 
for any particular factory is a question of prime import- 
ance, for once the factory has been built it is a costly 
matter to change the site. As no two cases are alike, 
it will be more profitable to commence by analysing | 
some actual examples. The case of a Portland cement | 
works on the Great Lakes in the U.S.A. exemplifies the | 
position of the works in relation to the quarry and | 
the market. In the manufacture of Portland cement, | 
the relative proportions by weight of the materials are 
approximately, limestone 4-3, clay 1-7, coal 1-0 and 
finished product 3-5. The alternatives in this case 
were placing the works at the limestone quarry or at | 
the market, a distance of four hundred miles across the | 
lakes from the quarry. 





In the first case, the cost of | 
transport of the principal raw materials would be | 
saved and, because the weight of the raw material is | 
reduced in the kiln by about 50 per cent., only the | 
actual finished product would have to be carried. In| 
the second case, the finished cement would be fresher | 
and could be loaded on to motor lorries which could | 
deliver direct to the consumer without any further 
re-handling. The clay and coal could be obtained 
locally and the electricity charges would be consider- 
ably lower than at the quarry site. By the provision 
of specially constructed steamers with automatic load- 
ing and discharging equipment, handling charges would 
be a minimum. In this case the site chosen was at 
the market. 

Another case of choice of site is that of a large power 
station on an important river in England, where the | 
alternatives were whether to erect the power station | 
down-river well away from the city and transmit the 
current to the city by underground or overhead wires, 
or to build it in the heart of the city and bring the coal | 
by steamer and remove the ashes by barge on the river. | 
By having the power house in the city at the centre | 
of its market, the cost of twenty miles or so of trans- 
mission lines and their heavy way-leave charges, 
together with electrical transmission losses, would be 
saved but, because of its position in a residential 
neighbourhood, an additional capital sum of 250,0001. 
would have to be expended on plant for cleansing the | 
smoke stack gases. The choice in that case was a site | 
in the city. 

Examples can be given where during expansion failure 
to recognise the appropriate time to move to a more | 
convenient site has led to unnecessary permanent over- | 
head charges or embarrassments in other directions. 
One example of this is of a firm manufacturing a mass | 
produced article sold direct to the public where the | 
works are built on an island site which cannot be | 
enlarged. The firm did not appreciate at the appro- | 
priate time that they were likely to be overtaken by a | 
demand for their product which would exceed the | 
capacity of their factory in its inextensible limits. | 
An interesting motor-car works’ re-organisation has | 
recently taken place at a cost of 250,0001., with the basic | 
idea of improving the quality rather than procuring | 
cheaper production and greater output per man. The | 
component parts of this car are manufactured in five 
separate and specially equipped factories located in 
districts where the best labour is obtainable for each, | 
and these parts are sent to another works where they 
are assembled together to form the complete car. 
Another firm in the same industry, who recently built 
an entirely new works, has chosen a site on a river, | 
so that ore can be received direct from ocean-going 
ships. In this case manufacturing and assembling of | 
the unit are centralised at one place, thereby reducing | 
inter-machine and inter-departmental transport to a 
minimum. 

Out of a total of 463 new factories established in 
Great Britain in 1933, 65 were transferred from one 
site to another, and of these 55 moved into Greater 
London, 5 to the north-west of England, and 5 to 
other regions in the country. The geographical dis- 
tributions of the new factories established in 1933 
show that there is a definite trend towards Greater 
London as Table I indicates. 

The unevenness of participation of the various 
districts in the recovery of industry in Great Britain 
reflected in Table 1 is confirmed by a study of the un- | 
employment figures in those districts. These show 
that the South and Midlands have fared much better 
than the North, Scotland and Wales. The Ministry 
of Labour returns are shown in Table IT. } 

The geographical distribution of the 123 factories 
established in 1933 having connections with the export 
trade were as follows :—South and south-west Eng- 
land 9, Greater London 43, the Midlands 20, the Eastern 
Counties 9, north-west England 21, north-east England 


* Paper read before the Institution of Engineering 








Inspection, Incorporated, and the British Works Manage- 


ment Association, on Thursday, November 8, 1934. 
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19, and Scotland 2. Included in the 463 new factories 
were 37 established by or with the assistance of foreign 
firms who chose Great Britain as the site for their 
respective factories. The nationality of these foreign 
concerns was, German 10, American 8, Belgian 4, 
Dutch 4, Italian 3, French 2, Swiss 2 and other nationali- 
ties 4. Of these 37 factories, 22 were in the Greater 
London area, 5 in the Midlands, 4 in the south and 
south-west of England, 3 in the Eastern Counties, 2 in 
the north-western region and | in the north-eastern 
region. Their industrial classification is clothing 9 ; 
iron and steel (a) primary and secondary processes 5, 
(b) engineering 3; textiles 4; paper, printing and 
stationery 3; food, drink and tobacco 3;  miscel- 
laneous 10. 

In this survey an attempt was made to discover what 
were the motives which led to the choice of sites of the 
new factories established in 1933. Of the 332 cases 
cited, in 90 convenience of premises was the motive ; 
65 were chiefly influenced by the proximity to other 
factories in the same industry ; 47 by branch factories ; 


| 35 by accessibility of raw materials ; 35 by proximity 














TABLE I 
| New Employment| Factory | Factories 
Site Regions. Fac- | afforded by | exten- | closed 
tartes,| new factories.) sions. down, 
| | 
; | | | 
S. and 8.W. England | 20 1,150 | 4 10 
Greater London ..| 220 | 18,450 25 107 
Wales and Mon- | | 
mouthshire . 2 450 | 2 
Midlands 63 | 3,450 or (| (M8 
Eastern Counties 17 1,850 | x 12 
| N.W. England } 4 | 6,200 17 109 
N.E. England : 33 1,750 0 | 46 
Scotland |} 14 | 1,200 4 20 
Total. “| 463 | 29,500 % | 409 
err a om oe | Paver ore re area ove 
TABLE IT.—Percentage Unemployed among Insured 
Population. 
Ts ay eng eras ee 
‘ - baa May May 
1931. | 1932. 1933. | 1933. 1934. 
| | | | 
| | | | 
| (Annual | 
average)) 
London wl 13°56 | 11-8 | 12-1 8:8 
South Eastern | 14-3 | 11-5 11-2 | 7-9 
Midlands | | 20-1 | 17-4 | 18-3 | 12-2 
North Eastern | | 28-5 | 26-0 27-5 | 21-8 
Scotland | 27-7 26-1 26-2 | 228 
Wales . ~ | 36-5 34-6 34-9 $1°5 
Great Britain . || | 29-9 | 19-8 20-8 | 16-8 
| | 


{ | 

to markets ; 23 by suitability of labour; 14 by cheap 
land, low rent or low rates, and the remainder for 
various reasons, including 6 which had been trans- 
ferred as part of the process of rationalisation. There 
is a marked tendency for American manufacturers to 
produce in European factories, there being 453 such 
factories in 1932. At least 165 of these factories have 
been established since 1926, with a peak in 1929, but 
in 1930 and 1931 important additions were made to 
the number of plants. The industries include 
machinery, motor vehicles, electrical equipment, hard- 
ware and other metal products and chemicals. 

The Size of the Factory.—In all trades, and branches 
of each trade, there is an optimum size of factory at 
which the gain will be at a maximum. The optimum 
size will not necessarily be the same, as conditions 
change, but for each set of existing conditions, its 
deliberate determination should be possible within 
narrow limits. The days of the haphazard growth of 
factories without proper technical consideration have 
passed. To have a record of the net output per person 
as a function of the size of a works in various trades 
is to have a guide in this matter which, if properly 
interpreted, can help in arriving at the optimum size 
of a particular factory. Records bearing on this point 
will be found in the “ Final Report of the Fourth 
Census of Production (1930).” Parts 1, IT and III, 
H.M. Stationery Office. 

In this report it will be found that, in the firms 
building motor-cars or bicycles on mass production 
lines, the highest net output of 257/. per person is found 
in the 29 firms employing 1,500 or more persons. The 
lowest output of 188/. per person in this industry is 
recorded in the 228 firms who employ between 11 and 
24 persons. In shipbuilding, the highest net output 
of 246l. per person is found in those firms employing 
between 200 and 299 persons, while the lowest of 1701. 
per person is realised by the 86 firms employing between 
11 and 24 men. In the electrical trade, the 24 largest 
firms employing 1,500 or more persons produce the best 
result of 2461. per person; the worst being the 10 firms 
employing between 400 and 499 persons, 1861, per 
person. In the aircraft industry, the highest net out- 
put per person of 321/. is produced by the five firms 
who employ 25 to 49 persons, the next highest being 
the 8 firms who employ between 750 and 999 persons, 
with a value per person of 2831. 
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In the branch of the mechanical engineering industry 
concerned with the making and repairing of engines 


and prime movers, a very definite optimum size of | 


factory is indicated where the net output per employee 
is the highest. 


223/. per person. 
the lowest return of 1991. per person, as also do those 
firms employing between 11 and 24 and between 50 and 
Y9 persons 
prominently from an examination of these reports and 
that is the relative infrequency of the appearance of 
the factory of over 1,500 employees as the best size. 
Establishments of this size in the electrical, clothing 
and motor-car industries give good results, but in nearly 
all other industries the smaller firms have the best 
output per person. 


The advantage of the smaller firms employing up| 


400 workers lies in the fact that such an under 
taking can be managed by one man, and, therefore, 
it has more chance of being run efficiently. In the 
U.S.A. it is estimated that about 92 per cent. of the 
manufacturing establishments are in the group employ- 


to 


ing less than 500 persons and that, during the period | 


of trade depression, the larger factories were affected 
adversely than the smaller The larger 
suffers particularly from its comparative in- 


more 
fac tory 


ones, 


flexibility, for, having machines of highly specialised | 


types it was usually impossible or at least impractic 
able to change over to alternative products in order 
to increase the range of goods manufactured. 
case of the smaller firm with its less specialised and 
general equipment, the alterations 
necessary for producing alternative articles is usually 
a much simpler proposition and may only require the 
case, the cost 


more service 


re-location of the machines but, in any 
of the alterations are of more practical dimensions, 
Therefore, in times when trade is the smaller 
firm can turn round and extend its range of products 
facility than the 


bad, 


to reach new markets with greater 
larger works. Of the 463 new factories established in 
Great Britain in 1933, over 90 per cent. of which 


used electricity as the sole motive power, the majority 
employ between 25 to 100 workers and the average 
the whole field is 64. Eighty-nine of the new 
factories employ over 100 persons 

The Design of the Factory._-In the layout of a new 
factory or the re-organisation of an existing one, one 
of the main factors to be taken into account is the 
constantly changing design of product and the steps 
to anticipate the accommodation of such 
\n ever-increasing 


over, 


NECERSATY 
likely changes when they do occur 
number of research workers, starting off with increased 
knowledge, are striving and finding new uses for the 
known materials, are discovering new materials and 


useful combinations of old and new materials, and are | 


developing new methods of performing old tasks more 
efficiently and accomplishing results not before 
obtainable. Another important factor which influences 
the design of products and causes many changes is 
public taste. This has a wide influence, as it is esti 
mated that only 15 per cent. of business in the U.S.A. 
ix “* necessity "’ business, the remainder being business 
dependent on the public taste 

Among the recent changes in design of products are 
those affected by the use of alternative materials as 
competitive substitutes. The extended of steel 
for the surfaces of aeroplane wings and fusilages instead 
of fabric is a good example of the effect on the layout 
of a factory that such a change demands. One of the 
noticeable features of present-day factory design is 
the severe simplicity of the layout consistent with high 
efficiency. This simplicity becomes apparent to the 
eye because of the appearance of the interior of the 
modern factory. Unless it is absolutely necessary that 
it be otherwise, the whole of the floor space will be open 
without any internal walls. The questions of the 
distribution and control of light and heat become, 
therefore, relatively simple. All service pipes, electric 
&c., are carried in large sub-floor channels or 
alternatively supported by the roof. In the sub-floor 
‘ hannels “ ill also be accommodated conveyors or othe 
equipment, if required, for removing cuttings or other 
waste as well as oil, water, &c., from machines. 

There is a marked terdency both in this country and 
the U.S.A., towards the use of plant suitable for more 
general purposes instead of the special one-purpose 
equipment. With inflexible layouts the slightest 
change in design of product produces innumerable 
difficulties throughout the progress of the product 
through the factory. With a more general service 
equipment, the limits of adjustment are so much wider 
that changes in design of the product can be more 
easily accommodated and with less disorganisation. 
Another aspect is the question of the suitability of the 
layout from the point of view of convenience of operat- 
ing. The grouping together of the units in such a 
manner that the maximum control can be exercised 
by the minimum number of supervisors, and the 
perticular arrangement of individual machines so that 


use 


cables, 





This occurs with firms employing | 
between 1,000 and 1,499 persons giving a return of | 
Firms employing 1,500 or more give | 


One indication in particular stands out | 


In the | 
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| operatives will have the physical and psychological 
conditions conducive to their best work individually 
and collectively is to be aimed at. 

There are two methods of operating a plant, each 
ealling for a different layout, viz., “* process control,” 
and ** product control.” In the process control method 
the product has to be moved in and out of the various 
| departments, usually passing through stock-rooms and 
inspection rooms at each stage. This necessitates a 
great amount of trucking and handling, with con- 
sequent congestion of traffic as well as a waste of floor 
space to allow the trucks to move about, which space 
could otherwise be usefully employed for revenue- 
}earning machines. With separate departments neces- 
| sitating the erection of dividing walls, much space is 

lost in corners and additional passages, and the use 
| of separate stockrooms encourages an increase in the 
amount of semi-manufactured stock. The distance 
each part has to travel and consequently the time 
taken for it to pass through the works is usually longer 
under process control than under product control. An 
example lies in the manufacture of a direct-current 
motor following a change over from process to product 
control in which the overall time required to build a 
motor was reduced by 20 per cent 

In the product control method, in which the products 
proceed straight through all the necessary processes in 
their correct sequence, it is usually possible to do with- 
out any internal walls; the machines can be located 
closer together so that the product can go straight to 
the next machine or process without being trucked. 
The absence of internal walls makes it possible to move 
| readily any machine to such a new position as may best 
| suit an alteration in design of the product or a new 
product. In factories where there are fairly frequent 
changes, the re-location of machines and equipment 
can best be planned on a board with numbered blocks 
representing the machines to scale, each with a pin 
beneath so that they can be stuck into the felt surface 
of the board in any desired positions. By using pins 
and different coloured threads it is possible visually 
| to plan the moves and shortest route of travel for any 
new product throughout the works with due regard to 
the existing products being manufactured. 

The proper layout of the factory and the arrange- 
|}ments to keep the floor space clear of unnecessary 
obstructions go far to assist in a regular production flow, 
| particularly when frequent changes in the dimensions 
of the product take place. A good production flow 
can only be achieved by the eradication of all ‘* bottle 
necks” in the factory. Freedom from breakdowns 
of plant is one of the necessities to a steady production 
flow and this necessitates the rigid inspection and 
testing of every machine before accepting it. Except 
jat essential points it is generally uneconomical to 
duplicate those units which are liable to breakdown, 
but it is usually possible to provide temporary alter- 
| natives during the time taken to repair the affected 
part as well as to arrange that the necessary spares 
and the staff are provided to effect the change. 

Freedom from accidents to employees is the concern 
of everybody. Most accidents are preventable if proper 
steps are taken beforehand. They arise from causes 
which may be classed under two heads (1) failure of 
the machine and (2) failure of the man. The number 
of accidents in 1933 in factories, buildings and docks 
in Great Britain is given in the report of the Chief 
Inspector of Factories, which records 113,260 accidents, 
including 688 fatal accidents. This shows an increase 
of 6-6 per cent. in the number of accidents, and of 
13-8 per cent. of fatal accidents over the numbers 
recorded in 1932. 

In planning the layout of the various machines and 
units comprising a factory, they are placed as close 
together as is practicable, so that there will be the 
minimum of handling or trucking and the earning power 
of each square foot of floor area will be a maximum. 
They are so arranged that, as far as possible, the move- 
ments of the operator are a minimum. The layout 
generally is not regarded as static, but as a general 
arrangement which can be re-planned as and when the 
need arises. Machines with their complete control 
equipment as an integral part are selected, so that 
they can be moved as a unit. With overhead power 
cables and suitable junctions a power supply at any 
point is available and the moving, relocating and fixing 
of any machine becomes a routine matter of small 
moment. 

The regulation of the atmospheric conditions within 
a factory is a matter which, in recent years, has received 
a great deal of attention. The conditions best suited 
to the highest efficiency of the machine operative 
and the machine itself depend on the type of factory 
|} and the factory location. These conditions will range 

from the simple provision of warmth for the operatives 
| during winter or cooling in summer, to the invariable 
artificial conditions of temperature and humidity 
required in, say, a cigar factory in a temperate 
climate or a cotton spinning factory in the tropics. The 





| matter of the gain in efficiency of operatives or 


machines by providing the most suitable physical 
conditions is one which can be reduced to terms of 
money which can be directly compared with the cost 
of the necessary equipment. The atmospheric con 
ditions may be accentuated by local conditions 
within the factory, such as from furnaces or by unavoid- 
able prevalence of draughts in shops where one or mor 
of the sides have to be open. Among other physical 
conditions which, when unsuitable, lower the efficiency 
of the operatives, are the presence of dust, inadequat 
light and excessive noise and vibration. 

The problem of the replacement of machines o1 
equipment is one which can be reduced to terms of 
money and directly compared with the annual cost of 
the new machines. The replacement of an existing 
machine by a new one can be considered on a number 
of grounds. Usually it is because the new machine 
will effect a direct economy in labour, in materials, in 
power, in floor space, or in other directions give som 
indirect advantage such as increased output, greate: 
accuracy or wider range of product. That saving 
can be estimated quite accurately, and against such 
saving must be placed the costs in connection with th: 
new machine. The life of the machine will be dete: 
mined by normal wearing out, the probability of its 
replacement by a newer machine, or, if it is special 
equipment with very limited uses, by the cessation of 
the demand for its particular product. Whichever of 
these factors is the shortest in time will be the probabk 
life of the machine. Dividing the initial cost of the 
new machine by the expectation of life in years of the 
machine will give the annual cost of the new machi 
which has to be written off each year. Adjustment 
would, of course, be made for the sum realised by the 
sale of the old machine and the unexpired portion of 
the life of the old machine. 

There is a general tendency to-day in the larger 
factories so to plan production that seasonal fluctua 
tions are reduced to the minimum by the introduction 
of one or more products having different seasonal 
characteristics from the main product. In the smaller 
factories, however, it is surprising to find how few 
are taking advantage of the benefits to be derived from 
this economic development. Actually only 2 per cent 
of the factories established in this country in 1933 
manufactured products for more than one market. 
In all industries where there is only a seasonal demand 
for the product, difficulties arise in a variety of way- 
which are reflected in a loss of profits. As the demand 
increases towards the peak, problems arise as to select 
ing and training additional employees and staff, r 
organising and developing manufacturing facilities, 
storage and handling and then, when the peak passes, 
the caring for an organisation capable of handling man 
times the off-season load. During the off-season th: 
machines and equipment will only be partially employed 
and therefore the cost per unit produced will be in 
creased. In the planning of a new factory where tli 
primary product has a seasonal demand only, the con 
sideration of the secondary alternate-season product 
will take place simultaneously, for the plant will b« 
designed to manufacture both products. With 
existing factory, the problem of the choice of the most 
suitable additional product is one calling for wid 
engineering experience. Each operation and process 
throughout the manufacture of the products has to be 
considered in terms of one producing unit, and the 
adaptability of each machine or process for its additional! 
purposes investigated. There are two other reasons 
for planning factories to make more than one product. 
One, so as to be in a position to supply different 
markets, and thus if one is depressed, obtain the 
advantage of increased activity in the other, and the 
second reason, if the primary product has but a limited 
market, and is insufficient to employ an efficient siz« 
of works, it is an advantage to manufacture anothe: 
suitably selected product for an additional market. 

In this paper an endeavour has been made to set out 
some of the general influences which have a bearing on 
the planning of a new factory or the investigation into 
the conditions obtaining in an existing factory. Matter- 
of engineering detail have purposely been excluded +o 
as not to obstruct a clear view of the general aspect of 
the subject. 
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Easy Metuop oF Sroprinc Leaxs.—Pluvex plast\ 
compound, which hitherto has been marketed in tins 
of various weights by Messrs. The Ruberoid Company. 
Limited, Lincoln House, 296-302, High Holborn, London 
W.C.1, has now been made available in handy, collapsible 
8-oz. tubes, the retail price of which is 9d. in the blac! 
compound and 10}d. in the red. It is pointed out that 
repairs are easy to carry out with the plastic compound 
which when squeezed out from the tube is spread with 
a knife or trowel. Cracks in slates, tiles, and asphalt 
or concrete roofs, or leaks in zinc and lead roofs and 
gutters, greenhouse lights, or in other places wher 
water percolates, we understand, may be repaired by 4" 
amateur. When in place, the ribbon of Pluvex com 
pound, it is claimed, is damp and waterproof in all 
conditions, remains unaffected by water, the heat of th 
sun and frost ,and never becomes brittle. 
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OIL-WELL SURVEYING: HUNTINGTON BEACH FIELD, CALIFORNL.. 


(For Description, see Page 53.) 
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Huntington Beach Oilfield, 
Orange County, 
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UNDERGROUND SURVEYING IN 
DRILLING OPERATIONS. 
By Wa..ace A. Sawpon. 

THE underground surveying of oil wells has been 
developed to a high state of perfection during the 
past few years, and has focussed attention on the 
great advantage secured in drilling straight holes. 
For measuring the inclination and direction of a 
completed well in either cased or open hole, the 
orienting method introduced by Mr. Alexander 
Anderson in 1924 is still in general use to secure 
dependable and accurate results. The evidence, for 
instance, presented by such surveys in court actions 
taken by the State of California against oil operators 
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the position of the well at this point was at 
a horizontal distance of 920-6 ft. from the mouth 
of the well and at a direction of north 77 deg. 
49 min. west. This placed the lowest point of 
the survey at a position 899-8 ft. west and 194-4 ft. 
north of the derrick. The survey showed that the 
well crossed the shore line at a measured depth of 
2,605 ft. and at a point 558 ft. west and 157 ft. 
north of the surface location. The inclination of 
the well showed a consistent increase with depth, 
and at the point where the survey was completed, 
the inclination was 46 deg. 40 min. from the 
vertical. At this inclination, a hole drifts 72-2 ft. 
in a horizontal] direction for every 100 ft. of hole 
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who had drilled beyond 
the limits of their own 
land, through land 
owned by others in 
order to tap an oil reser- 
voir beneath the Pacific 
Ocean, has shown clearly 
the importance of sur- 
veying a well while it 
is being drilled, and 
keeping it within its 
proper limits during its 
entire course from the surface of the ground to 
the producing zone. 

The wells involved in the State of California 
litigation referred to are located in the Huntington 
Beach field, California, which lies along the shore 
line of the Pacific Ocean, 30 miles south of Los 
Angeles. A view of this locality is reproduced in 
Fig. 1, Plate III. The production comes from a 
structure of which the apex extends beyond the 
shore line and out into the ocean. The lands lying 
beyond the shore line are State tide lands, and it is 
the claim of the State of California that oil taken 
from them belongs to the people of the State. The 
wells, as drilled, were suspected of penetrating into 
these tide lands, and surveys to prove that they did 
this were ordered by the court. Messrs. Alexander 
Anderson, Inc., of Fullerton, California, a firm 
established by Mr. Anderson to carry out under- 
ground surveys, was appointed to make the necessary 
investigations. 

The first well surveyed was Charles W. Camp's 
Laughlin No. 2, and for the first time in the history 
of oil litigation, a ‘‘ mechanical witness ” furnished 
evidence in court. The mechanical witness, which 
had been developed and used by Mr. Anderson, 
will be described below. In presenting the evidence, 
it was shown that the oriented survey was 
carried to a depth of 3,115-6 ft., and that 














are determined at each point where the exposure is 
made. Only three sets of reflectors are necessary, 
but five are used; the two extra sets of reflectors 
provide a check on each reading. The five fixed 
reflectors supply reference points on the film, 
through which base lines are drawn, and from these 
base lines the position of the reflected images is 
determined. 

The moving film on which the images are photo- 
graphed is cylindrical in form, as shown at B, 
Fig. 4, and moves downward continuously while 
the survey instrument is being lowered into the 
well. The film cylinder moves vertically, and is 
prevented from rotating. Its vertical movement is 
governed by a clock C, and its speed is so regulated 


Fig.6. PLAN OF TWO CONNECTING WELLS 
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A more striking example of how a well can be 
drilled to reach a reservoir at a point considerably 
beyond a lease is given by the Milroy Oil Company 
Well, Milroy No. 1, also in the Huntington Beach 
field, and surveyed by Messrs. Alexander Anderson, 
Incorporated, for the State of California. This 
well was drilled to a measured depth of 4,622 ft. to 
reach a vertical depth of 3,836 ft. at a horizontal 
distance of 2,249 ft. from the surface location of 
the derrick. Its course below ground is shown in 
Figs. 2 and 3, giving a plan and section showing 
the direction. The hole crossed under other leases 
and passed the shore line into State tide land at 
a measured depth of 2,275 ft. (vertical depth, 2,013 
ft.) at a point 660 ft. west and 543 ft. south of the 
derrick location. The bottom of the well lies 
1,390 ft. out to sea at right angles to the shore line. 
The table of data on page 54, which gives the 
survey figures of the Milroy Well, is an interesting 
study in directions and inclinations. 

The original orienting apparatus and method 
used for making these surveys was introduced by 
Mr. Anderson some ten years ago. Since its 
invention, it has been used to survey more than 
10,000,000 ft. of hole in California, and has estab- 
lished a reputation for accuracy and reliability. 
It consists of running an instrument into a well on 
the end of a string of drill pipe or tubing, and 
keeping an accurate record of its direction of 
orientation throughout its entire run into the well. 

The earlier form of instrument is illustrated in 
Fig. 4. It records continuously the inclination and 
direction of a well as it is lowered into the hole, by 
making photographic exposures of reflected images 
at periodic intervals. These images are provided 
by five sets of swinging reflectors A that hang on 
jewel bearings, and by five fixed reflectors. The 
shape and position of the swinging reflector images, 
as recorded on a moving film, provide the means 
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that a fresh section of film is presented for exposure 
through the openings D at specified intervals. 
The clock also governs the flashing of an electric 
lamp E, which provides the light for projecting 
the images on to the film. The current to operate 
the lamps is furnished by a battery F. 

The instrument will make 120 exposures during 
a single run into a well. It is so designed that 
the clock will not start running to let down the 
film or flash the lamp when the apparatus is in 
an upside-down position. As a consequence, the 
instrument can be loaded and made ready for use 
in the laboratory at any time. When a survey is 
to be made, it is transported in the upside-down 
position to the place where it is to be lowered into 
the well. Then, when it is turned to its normal 
position with its top uppermost, the clock starts 
and begins to lower the film and make automatic 
exposures at the intervals for which it is set. A 
few seconds before each exposure is made, an 
audible buzzer G, operated by the clock, provides 
a means for synchronising a stop watch with the 
exposures. The operating mechanism is enclosed 
in a watertight steel jacket H that is 34 in. in 
outside diameter and 9 ft. in length, in which it is 
spring-supported. The jacket is attached to the 
end of the drill pipe or tubing as soon as the survey 
is to be started, and the instrument is lowered 
into the well. At this stage, the instrument has 
to be carefully orientated, so that the amount and 
direction of rotation of the instrument may be 
accurately measured as it goes into the hole. With 
the instrument hanging on the end of the first stand 
of pipe with its nose just above the mouth of the 
well, its zero radius is aligned on a distant object 
that has been established in a known direction by 
means of the sight hole K. At the same time, a 
sight is attached near the top of the first stand 
of pipe, and this sight is aimed at the distant 
object on which the zero radius of the instrument 
has been set; an operator is shown taking a sight 
in Fig. 5. The instrument is next lowered into the 
well until the top of the first stand of pipe reaches 
a point just above the derrick floor. The second 
stand of pipe is now made up. At this point, the 
clock operates the lamp and causes a photographic 





by which the inclination and direction of the well 





exposure to be made of the reflected images. The 
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sight placed at the top of the first stand of pipe,| entirely, and the third would have been at the \definite language that no permits to drill will be 
and now near the derrick floor, is again sighted on| top. These conditions are reproduced in Fig. 7.| issued to operators when it appears that other 
the distant object to measure the amount of rotation | The drilling of straight holes is rapidly becoming |than “straight-hole” drilling is contemplated to 


made during its descent. A second sight is then | ea : 
placed near the top of the second stand of pipe Fig.7. WELLS ORL LED TO DOME SHAPED Fig.9. Fig.10. 
and aimed on the distant object. The second Well No.1. Well No.2. Well No.3. 







stand of pipe is then lowered and this procedure 
repeated, the clock causing an exposure to be made 
on the film when the top of the second stand has | 
been stopped in a position near the derrick floor and | 
after the third stand has been made up, and so on. 
Each stand of pipe is run into the well in the same 
way with the amount and direction of rotation of 
the pipe carefully measured and recorded at each | 
exposure. This gives a continuous record of the 

orientation of the instrument, and, when co-| 
ordinated with the readings recorded on the film, | 
gives both the true horizontal direction in which | 
the well has travelled and the inclination at each | 
stand-length distance throughout its depth. From 

the records thus obtained, a plan and _ vertical! 
projections of the well can be plotted. 

The accuracy of surveys made by this method 
have been proved by underground conditions that 
are sometimes unique. In several instances, wells | 
have intercepted each other below ground, and the 
surveys of such wells have shown the point of 
intersection. One case of this kind is shown in| 
Fig. 6. The two wells in this case were started | 
245 ft. apart, and each of them was surveyed to 
a depth below 5,000 ft., while they were being | 
drilled. Soon afterwards, while work on both was 
still proceeding, the wells broke into each other 
and circulation from the one wel] passed to the other. 
It was found that this intercommunication 
had occurred at a depth of about 4,300 ft. These | 
wells belonged to different operators and, when the 
two surveys were plotted on the same sheet, they 
showed the wells to be 9 ft. apart at a depth of | 
4,300 ft. | 

In another instance, two wells were drilled into | 
a steeply-dipping structure, and both got oil. A| 
third well was drilled between them, and at a depth 
much greater than that drilled in the other two, 
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obtain commercial production. In such cases, and 















did not even pick up the oil sand. A survey of | . — 
. (707.m.) SRS before a permit to sell stock to the public is granted, 
i Taste or Data or UNDERGROUND Course or Rotary Hore. __ : |the operating parties must make an affidavit 
;, weer” nati | Direction of |Inclinationof| Deviation Reet | Deviation | Total | Which states in part that they “ do not intend and 
Reading No)“ eoth Vertical Depth.| inclination, Hole from in ft Stands Pipe.| __ imtt. Devia- | will not trespass upon adjoining and neighbouring 
tradriatdin. hecmrsroee oe tsar as2xscom Soe property for any pur at all.” : 
casts rer awad | | Paaa't x sole y ) pose at all. 
ft Deg. Min. Deg. Min. ft | it. C isi > ne itv » iti 
, 96-70 aot saw - 9.06 osha i . Rex ognising the necessity, under such conditions, 
2 12-31 | 887 13 W 2 10 3-78 85-58 |for a simple method of surveying wells during 
; 260-38 889 51 W ; ) 5-40 87-2 hi 4 . ‘ 
; 08.17 war 07% : Po i - --By | drilling operations to make sure that they do not 
5 433-10 N89 04W 7 05 12-33 84-58 wander beyond the limits set for them, Mr. Anderson 
6 517-14 S87 0o7 W 9 4 79 5°25 as . , ; i i 
> oh si ow . = =. a fe has rec ently designed a new survey instrument which 
~ 680-71 N89 48 W 13 55 24-05 82-83 will easily and quickly measure the inclination and 
0 762-34 8389 05W | 5 26-16 5 ; am of Nhs : 
- nae. 44 ++i £ . 2 os oo os 12; | direction of a drilling well wherever run in open 
+ : | 222 s0 $75 26W 16 10 | 27-84 83-67 hole. The apparatus is called a photo-record 
2 O2z0-65 Ooo 863 47W 18 55 32-42 75 ° . ma . 
13 1107-23 1080-96 $50 53W °1 00 ih fs magnetic single-shot survey instrument ; it can be 
16 1191 98 1158-43 349 44.W 23 55 40-54 84°75 run on a wire line by the operator himself at any 
5 276-40 1233-20 849 46 W 27 0 4¢ 3 84-42 j i eet aa i : 
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4 840 29 W 41 00 65-61 86°75 56-91 . 
35 san Os . te o?.13 oa.75 50-68 plumb bob hangs directly over the compass, and 
26 S38 44 ¥ 44 00 69-47 1°75 56-79 | when the bob and compass card have come to rest 
27 836 37 46 «00 71-93 84-50 60-78 . . 4 
on 98 ow oe he 74.12 2.00 61.59 | at the place in the well where the survey reading is 
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; $35 32 49 00 75°47 81-58 61-57 ,09 : sas . . 
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82 2720-31 843 39 w 42 00 66-91 88°58 59°27 pre-printed with inclination circles. This disc, as 
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34 5804.24 340 98W 1s 50 71.73 88.75 63.66 | shown in Fig. 8, gives a clear, simple and permanent 
35 | 2080-06 s 37 50 w 40 10 64-50 85-83 55-36 |record of the angle and direction of inclination. 
36 | 3067 «56 s40 39 9 55 64-17 87-50 56°15 nn : 
7 3140-31 342 sa W 12 OO 66-91 81-75 54-70 The actual record shows the well when this was 
a8 — - 8 ~ ,- w 44 00 60°47 83-00 | 57-66 | taken to have an inclination of 4 deg. 50 min. and 
$Y sly S42 ow 47 of 73-14 86°83 63-50 | . * 2 ar " 
40 3405-81 S44 35 W 48 25 74-80 86-67 64-83 1,889 | deviation of North 14 deg. East. 
‘1 3400 4 ~ 48 14 ¥ 46 45 72-84 84-83 61-79 | The instrument is shown in Figs. 9 and 10. It 
2 574-72 S44 37 45 20 71-12 84-08 59-80 ee : : ‘ers 
43 3660-14 S40 46W 42 30 67-56 85-42 57-71 is simply and easily operated, and the record discs 
= oo . - . 41 00 65-61 89.25 58-55} are loaded into the instrument at the well in broad 
5 I837-80 8 5 ; 38 00 61°57 88-50 54-49 ah Tr : ° 
46 1096-56 S50 44W 35 30 58-07 88-87 51-49 daylight. The apparatus is run into the hole on 
H 011 t 8 52 14 ¥ 35 25 57°95 84-58 49-02 a wire line, and the photographic exposure is m ude 
06-8 S56 33 38 50 55-68 85-67 7-70 . . . H 
49 4181-06 $52 04W 29 50 49-75 84-25 41-91 automatically when a watch closes an electric circult 
° ese $s $53 37 w 24 05 40-81 88-42 36-08 | 2,207 | at a predetermined time. The discs are ejected 
7-65 Ss 66 13 25 (} 42-66 S8-17 37-61 . . . . 
2 4443-65 870 17W is 15 31-32 86-00 26-93 from the instrument into a small light-tight rubber 
se 4534-32 é 8 83 oF w A 00 24.10 +e - cup, and are developed and fixed in four minutes- 
5 2 7 835-87 ’ 5 2 2 2 2 6 87-33 8-65 2.312 . F r . 
_ ———_— a —_— —-——| right on the derrick floor. The record is then 


the three wells disclosed that if all had been drilled | mandatory in many of the United States. Under | available for use. No knowledge of photography of 
straight, the first would have penetrated the flank | a ruling dated March 2, 1934, issued by the California | mathematics is necessary for operating the instru- 
of the structure, the second would have missed it | Commissioner of Corporations, it is stated in very | ment or reading the inclination and direction. 
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The recording unit, which is the “ brains ” of the 
apparatus, is shown in detail in Fig. 9. In this, A 
represents the watch and B, the batteries for furnish- 
ing current to the electric lamps C. The sensitised 
disc is held at D and receives, through the lens E, 
the image of the plumb bob F,, and compass card G. 
It is fitted with a rubber buffer at each end to 
protect it from jars. It also has the upside-down 
feature: the watch will not operate when the 
instrument is turned nose up. This permits it to 
be loaded at any time or any place, and kept ready 
for immediate use when a survey run is to be made. 
When it is placed in its normal position, the watch 
instantly starts running. 

An outer case, Fig. 10, made of Duralumin, 
provides a watertight non-magnetic container for 
the recording unit when the instrument is run into 
the well. Due to an ingenious nose plug at the 
bottom, the recording unit can be inserted or 
removed in less than a minute, and at the same time 
is protected from fluid under any pressure that 
may be encountered in a well. 








SLAMMING DAMAGE 
By E. F. Spanner. 


AT SEA. 


DurinG the winter months the occasional occur- | 
rence of “ pounding” or “slamming” damage is 
looked upon as no more than a normal circumstance 
by surveyors and superintendents occupied with 
the care and oversight of cargo vessels trading across 
the North Atlantic, this being the quarter generally 
productive of the largest proportion of such minor 
casualties. It is of interest to discuss the reasons 
for the bottom distortions to which this name is 
given, since the persistence of this type of damage 
might be prevented in most cases, or immediately 
dealt with by easily added reinforcement in others. 

The primary requirement in all such cases is, 
of course, a proper appreciation of the cause of the 
trouble. Pounding damage generally occurs at a 
distance of from one-eighth to one-sixth of the| 
length of the ship from the fore perpendicular. | 
The damage usually discloses itself in the setting 
up of some portion of the area of the flattish part of | 
the ship’s bottom. The bottom plating sometimes | 
no more than shows up the lines of the floors and | 
intercostals with great distinctness, displaying 
no other sign of weakness. In serious cases, on 
the other hand, large areas will show severe 
collapse involving floors and intercostals on both | 
sides of the middle line. Between these two extremes 
various gradations of damage are encountered, the 
characteristic features, however, remaining substan- 
tially unchanged, and suggesting means by which 
distinct improvement might be effected. 

The outer bottom plating of a ship is called upon 
to sustain two major kinds of stress: the one, a| 
direct tensile or compressive stress produced as a 
result of the longitudinal bending moments imposed 
upon the ship as a whole, by reason of the varia- 
tions of downward loading she sustains during her 
passage through wave systems; the other, a dia- 
phragm stress, resulting from the difference in 
pressures exerted upon the plating from within and 
from outside of the vessel. The former is well | 
understood and adequately provided for in modern 
designs of all types. The latter is not always as 
properly appreciated, and it is owing to lack of 
recognition of the importance of diaphragm stresses 
that vessels continue to suffer pounding or slamming 
damage. In most ships scantlings are determined 
by rules which are based partly upon experience, 
but mainly upon theoretical strength calculations 
revolving round the principal longitudinal stresses 
vessels are called upon to sustain. The fact that 
in heavy weather, extremely important diaphragm 
loadings may be imposed upon the bottom plating, 
owing simply to hydrostatic pressures, does not 
appear to have received sufficient attention. 

_ Generally, as in the paper read by Mr. Foster 
King last Friday before the North-East Coast 
Institution of Engineers and Shipbuilders, slamming 
damage is ascribed to dynamic pressures arising 
from impact of the ship’s hull upon the surface of 
the water, and from the actual impulsive displace- 
ment of water caused by the downward movement 
of the ship when pitching. In the opinion of the 
writer these theories are not correct, since hydro- | 


static forces alone, entirely independent of dynamic | gradual development of an inward curving depres- 
effects, are sufficient to give rise to the distortions |sion, bending taking place along the lines of the 
noted. Further, the writer is of the opinion that | panel boundaries. As already remarked, the elastic 
the quantitative values of the pressures due to | quality of mild steel plates varies considerably, this 


hydrodynamic forces are quite small in comparison 
with the values of the simple hydrostatic pressures 
existing at the lower end of the pitching movement. 

Study of the past history of investigations made 
upon the subject of diaphragm stresses indicates 
that there has always been a tendency among naval 
architects to discredit the possibility that severe 
stresses might be imposed merely by external water 
pressure upon bottom plating disposed in panels 
bounded by the lines of floors and intercostals. The 
matter has been ventilated on several occasions 
before the Institution of Naval Architects, very 
important papers having been contributed in 1917 
and 1919, describing experiments which tended to 
prove that the likelihood of severe stresses being 
set up by water pressure was very remote. A com- 
paratively recent paper, contributed by Dr. Inglis in 
1925, dealt with the problem upon mathematically 
scientific lines and arrived at directly opposite 
conclusions deserving of careful consideration, 
especially as these conclusions were supported by 
independent calculations which had been undertaken 
by naval constructors. 

That the quantitative values of the stresses coming 
upon outer bottom plating, due to hydrostatic 
pressures, can be of importance in a case of a normal 
cargo vessel e to severe weather conditions 
results from three contributory factors, independent 
of one another, but occasionally combining to 
produce marked examples of pounding or slamming 
damage. The first of these is concerned with the 
motion of the vessel under abnormal conditions 
under conditions, in short, which produce excessive 
pitching to an extent resulting in the still-water 
hydrostatic head over the affected area being 
increased by an amount equivalent to an added head 
of something like 60 per cent. in an average type 
of cargo vessel. The second concerns the amounts 
of the bending moments which are produced at the 
boundaries of panels of bottom plating when these 
panels are of sizes accepted as satisfactory in ships 
built to standard registration society requirements. 
Dr. Inglis has confirmed figures for these stresses 
which are in close accord with the figures arrived at 
by early experimenters in this field of research and 





fact going a long way to furnish a reason for the 
otherwise extraordinary differences which are to 
be noted between the behaviour of entirely similar 
|plates similarly disposed on the two sides of the 
| keel plate of the same ship. 

| The foregoing brief survey of a very important 
|subject would be incomplete without some hint 
|of possible directions along which attempt might 
be made to obviate the occurrence of this type of 
| trouble in new vessels, together with suggestions as 
| to remedial measures which might easily be applied 
in those cases in which careful inspection discloses 
|indication of incipient liability to the development 
| of pounding damage. 

For new vessels it is possible to adopt either one 
of several expedients, such as thicker plating over 
the locality in which pounding usually shows itself, 
| avoidance of dead-flat surfaces over this area, closer 
spacing of members forming the long side of the 
panels, and subdivision of the panels by intermediate 
stiffening members spaced parallel to the shorter 
sides of the panels. Of these devices the last is 
most simply applicable to the case of an existing 
ship, and it is the one which is generally adopted in 
sufficiently severe cases. 

There is another method, however, which is useful 
in both new and existing ships: it is the adoption 
of an artifice designed so to stiffen the panel of 
plating that, in effect, the plating will behave as if 
its thickness had been increased. It consists in the 
use of an arrangement originally invented some 
years ago by Professor T. B. Abell, and described, in 
its theoretical aspect, in a paper contributed to the 
Institution of Naval Architects in 1923. Very 
simple in application, the arrangement calls merely 
for the addition of a short length of stiffening bar 
securely fastened to the inner side of the bottom 
plating forming the diaphragm, and having its 
ends tapered off and terminating short of the longer 
edges of the panel boundaries. Now that welding 
has justified the faith which has been placed in it, 
there is good reason to believe that very small cost 
need be involved in eliminating the bugbear of 
pounding damage almost completely. 














considerably in excess of figures appearing in the | 
Institution of Naval Architects T'ransactions for | 
1919. 


account is taken. It has to do with the qualities of 


ordinary mild steel of shipbuilding quality and the 
| very wide range of the “limits of proportionality ” | 


characteristic of such steel. It is only of compara- 
tively recent years that note has been taken of the 
extent to which the highly important quality of | 
elasticity varies in commercial steel accepted for | 
shipbuilding purposes, the point having been brought 

into prominence only since the introduction of high 

elastic limit steels such as are now extensively used | 
in high-class liner construction. With ordinary 
mild steel for shipbuilding no specific standard has 
to be maintained in regard to the limit of propor- 
tionality, the result being that in the same vessel 
there may be worked plates having limits of propor- 
tionality varying from as low as 4 tons per square 
inch to a value of over 8 tons persquareinch. These 
figures are given on the authority of the authors of a 
paper appearing in the Transactions of the Institution 
of Naval Architects for 1924. 

In combination, these three factors produce 
conditions which are fully explanatory of the occur- 
rence of pounding damage. Pitching produces high 
values for the still-water hydrostatic head equivalent 
to that to which the vessel is subjected over the 
pounding area at the lowest limit of her downward 
movement, while accepted panel dimensions for 
the plating are sufficiently large to give rise to 





maximum stresses along the lines of the panel | 


boundaries, that is to say, along the lines of the 
floors and intercostals, which are above the lowest 
recorded values for the elastic limit or limit of 
proportionality for mild steel of shipbuilding quality. 
It follows that where it happens that the steel 
is of comparatively low grade, the periodic appli- 


THE IRAQ-MEDITERRANEAN 
OIL-PIPE LINE. 


The third factor is one of which, in general, little | Durie the present month, the unique pipe line 


which has been constructed by Messrs. Iraq Petro- 
leum Company, Limited, to bring crude petroleum 
from its oil fields at Kirkuk, in Iraq, to the Mediter- 
ranean ports of Tripoli, in Syria, and Haifa, in 
Palestine, is being inaugurated on a scale commen- 
surate with the circumstances of the undertaking. 
Since the line passes through five countries, viz., 
Iraq, Syria, the Lebanon, Palestine and Trans- 
jordan, there have been, or will be, five opening 
ceremonies, the first having been performed on the 
14th instant by King Ghazi of Iraq, at Kirkuk, 
at the first of the pumping stations which have 
been constructed at intervals along the line. 
Yesterday there was a ceremonial luncheon at 
Damascus, attended by the President of the Syrian 
Republic, and to-morrow the opening ceremony of 
the northern terminal of the line at Tripoli will be 
performed by the French High Commissioner, 
Comte de Martel. A similar ceremony will be 
performed at Haifa on January 22 by General 
Sir Arthur Wauchope, the British High Commis- 
sioner for Palestine, and finally, on January 24, 
H.H. The Amir Abdullah of Transjordan will 
attend a ceremonial luncheon at Amman. Thus 
one of the oldest known sources of the oil which 
plays so important a part in modern civilisation 
will now become readily accessible, and the world’s 
\supplies will be augmented to the extent of some 
4,000,000 tons annually. 

The Kirkuk oil fields, known in Biblical times, 
lie some 150 miles north of Baghdad, and the two 
lines which bring the oil from Kirkuk to the Mediter- 
ranean first run together in a south-westerly direction 
for about 150 miles to Haditha, on the Euphrates, 
having crossed the Tigris at Fathah. At Haditha, 
the line bifurcates, one pipe traversing the Syrian 





cation of these excessive stresses results in the 
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desert to Tripoli, a distance of about 375 miles, 
and the other traversing Iraq and passing through 
Transjordan and Palestine to Haifa. The length 
of the line from Haditha to Haifa is about 470 
miles. The map reproduced in Fig. 1, annexed, 
shows the routes of the two lines. 

Before attempting to give what we fear must | 
be a very inadequate account of the work involved | 
in the construction of the line, it should be explained 
that it has been carried out by Messrs. Iraq Petro- | 
leum Company, Limited, whose chairman is Sir 
John Cadman, G.C.M.G., D.Sc., in about three 
years, and at a cost within, and closely approxi- 
mating to, the anticipated figure of 10,000,000/. 
The Iraq Petroleum Company, it should be men- | 
tioned, is a combination of the Anglo-Saxon | 
Petroleum Company (Shell Group), the Compagnie 
Frangaise des Petroles (French Group), the d’Arcy 
Exploration Company (Anglo-Persian Group), the 
Near East Development Corporation (American | 
Group), and Messrs. Participations and Investments, | 
Limited, so that the successful completion of the 
work is a notable example of the value of inter- 
national co-operation. 

Drilling at Kirkuk commenced in April, 1927, 
and in October of that year oil gushed from the 
No. 1 well at Baba Gurgur, the flow being out of 
control for several days, and drilling continued 
until the spring of 1931. By that time it had | 
been established that the Kirkuk structure, which | 
had been explored by the sinking of some 30 wells, | 
would suffice all needs for many years. Subse- | 
quently, drilling was continued, and still con- | 
tinues, on a smaller scale. During the period 
of intensive drilling from 1927 to 1931, progress 
was made in the formulation of the pipe-line 
project. Surveying commenced in January, 1928, 
and the general decision on the route was reached 
in the autumn of 1930. Sufficient data were 
subsequently made available for the hydraulic | 
and mechanical design of the pipe line to be pro- | 
ceeded with, and the first physical demarcation of 
the line, by cairns placed on the ground, was carried 
out by three survey parties in the summer and 
autumn of 1931. 

We may include here a few notes on the nature 
of the country traversed by the pipe line as an 
indication of the difficulties involved in transporting 
the materials and carrying out the work. For 
the first 15 miles, the line passes through flat and 
partly-irrigated land and then runs to the Tigris 
across the flat Hawijah country, which has a fairly 
copious spring vegetation, and, although waterless, 
provides a good surface for vehicles. After passing 
the Tigris, the line runs for about 100 miles to 
the Euphrates across the Jazirah, where vegetation 
seanty and drinkable water The 
surface here varies from deep sand, or mud in the 
winter, to long stretches of dust and gypsum. 
At the Euphrates crossing, the line touches a thin 
fringe of date groves on the left bank of the river, 
and passes five miles south of the village of Haditha, 
where there is a telegraph office. From Haditha 
to the Syrian frontier, transport conditions are 


is is absent. 


extremely difficult, the land being intersected by | 


ravines with deep dust and loose stones, and very 
deficient in vegetation. Beyond the frontier, and 
for some 200 miles on the northern route to Furklus, 
better conditions are encountered, and although 
wide are met with at intervals, these 
present no great obstacle. From Furklus to the 
sea, passing by Homs and Tel Kalakh, to a point 
some miles west of the former, the line traverses 
fertile, flat, but unirrigated land with numerous 
villages, while from the point referred to, there 
a long stretch of broken country, including 
hills strewn with basalt and abrupt valleys. 
this part of the route the line is near the main 
road. Finally, the line crosses the well-watered 
ind well-cultivated Akkar plain to the terminal 
at Tripoli, The D.H.P. Railway provides com- 
munication over the pipe-line route between Homs 
and Tripoli, a distance of some 60 miles. On the 
southern line, for some 300 miles from Haditha, 
the surface is generally flat, the main obstacles 
being deep and broken ravines draining into the 
Wadi Hauran. The surface fair for motor 
vehicles, though it deteriorates rapidly under 
traffic. 
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places, but at Rutba Fort it is excellent and 
abundant. Farther west, the most difficult country 
traversed by the pipe line is encountered. For 
about 100 miles there is undulating country spread 
by volcanic action with a covering of lava some 
hundreds of feet in depth. On the surface this 
has been weathered into round boulders too closely 
packed to tread between, so that these must be 
removed to make any track for wheeled vehicles. 
There are also deep potholes filled with abrasive 


of a vehicle. Fig. 8, on page 66, gives an idea 





Marmon-Harrineton Pree Lorry AnD TRAILER. 


,of the nature of this country. In summer and 
jautumn, the country waterless and without 
| vegetation or inhabitants. The Hijaz Railway 
forms the western boundary of the true desert, 
and after passing this the pipe line continues to 
the Jordan, traversing firstly open weed-grown 
undulating and generally waterless country, and 
|then more abrupt and rocky hills intersected with 
|deep ravines. Here the land is cultivated, and 
| there are many trees and numerous villages, while 


is 


dust, which rises in dense clouds on the passage | drinking water is obtainable from springs and 


cisterns. In the Jordan valley the line descends 
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MARMON-HARRINGTON TRAILER IN WET WEATHER. 
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abruptly from 800 ft. above sea level to nearly 
900 ft. below it, and then ascends again to the 
same altitude. The valley is some 10 miles across 
from crest to crest and, after passing it, the line 
crosses a barren and broken highland of Arab 
country for some 18 miles, and then runs through 
flatter and better-cultivated country to Haifa. 
To summarise, it may be stated that the lines to- 
gether pass for some 800 miles of their course through 
uninhabited desert country, in which climatic 
conditions of exceptional severity are encountered. 
In winter, the temperature falls well below freezing 
point, while in summer, shade temperatures of 
120 deg. F. are maintained for weeks. Great 
variations of humidity are experienced and high 
winds occur, frequently accompanied by severe dust 
storms. Summer and autumn are completely 
rainless, while in the remainder of the year there 
are alternate periods of violent rainstorms and 
drought, often rendering the surface completely 
impassable. Fig. 4, on this page, shows the 
conditions encountered by motor vehicles in wet 
weather. To withstand these conditions it was 
obviously essential to provide a high standard of 
housing, feeding, water supply and medical atten- 
tion for the personnel, and the arrangements made 
for these forms an interesting chapter in the history 
of the work, although it cannot be referred to 
here, 

Passing now to the design and construction of 
the line, it may first be stated that it was required 
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to deliver a daily average of 85,000 U.S. barrels 
(11,220 tons) of Kirkuk crude oil having a specific 
gravity of 0-8416 and a viscosity of 45 seconds, 
Redwood, at 70 deg. F., half at Tripoli and half at 
Haifa. A line of 12-in. pipe working at 700 Ib. 
per square inch, maximum pressure, and of 10 in. 
pipe at 880 lb. per square inch, was found to meet 
these requirements. It was decided to use bell- 
ended seamless-steel pipes in lengths of 36 ft. to 
40 ft., electrically butt-welded together at the ends 
over a chillring. The 12-in. pipe used has a thickness 
of 0-33 in. and weighs 43-733 lb. per foot, while 
the corresponding figures for the 10-in. pipe are 
0-307 in. and 34-24 lb. Some 8-in. piping was used 
on one sector, and heavier 12-in. and 10-in. pipes 
were used at the river crossings and for certain 
exceptionally high pressure conditions. These 
heavier pipes had plain ends and clamps were 
fitted over all submerged joints. Of the total length 
of pipe required, 368 miles of 12-in., 96 miles of 
10-in., and 14 miles of 8-in. were of British manu- 
facture, having been supplied by Messrs. Stewarts 
and Lloyds, Limited, Messrs. Bromford Tube 
Company, Limited, and Messrs. British Mannesmann 
Tube Company, Limited, while 526 miles of 12-in. 
piping were supplied by French manufacturers, 
118 miles of 12-in. and 25 miles of 10-in. by German 
firms, and 70 miles of 10-in. were obtained from the 
United States. A large number of valves of different 
types were supplied by Messrs. Crane, Limited, 
Messrs. Glenfield and Kennedy, Limited, Messrs. 
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Hamilton and Woods, Messrs. Alley and McLellan 
Limited, and Messrs. Dewrance and Company. 

We must omit reference to the depots at Tripoli 
Homs, Mafrak, Haditha and Baiji, on which the 
work of constructing the pipe line was based, but 
may mention that cableways were constructed for 
transporting materials across the Tigris and the 
Euphrates. At the former the span of the cableway 
was 1,985 ft., and it was designed for a lifting 
capacity of 34 tons, with a lifting speed of 120 ft. 
per minute and a travelling speed of 480 ft. per 
minute. Power was supplied by a petrol engine of 
38 h.p. The Euphrates cableway had a span of 
1,830 ft. and a lifting capacity of 5 tons at 240 ft. 
per minute, although at half that speed a load of 
10 tons could be handled. The travelling speed was 
960 ft. per minute, and the cableway was operated 
by a petrol engine of 100 h.p. Both cableways were 
supplied by Messrs. J. M. Henderson and Son, 
Limited. Ferries, consisting of local craft lashed 
together and boarded over, were constructed at 
both crossings. A considerable amount of read 
construction and improvement work was, of course, 
necessary in connection with the transport arrange- 
ments. 

It will be readily understood that under the 
conditions outlined above the transport of the 
materials for the pipe line constituted a major 
problem. To indicate its extent it may be mentioned 
that between August, 1932, and May, 1934, 96,500 
tons of cargo were unloaded at Basrah and forwarded 
to the two railheads in Iraq, whence it was delivered 
by motor vehicles to points on the route. During 
the same period, 54,000 tons were loaded at Tripoli 
and passed on by rail to Homs, while 57,000 tons 
were received at Haifa and transported to Mafrak. 
Nearly the whole of this material was taken from 
railhead for distances ranging from 60 miles to 
275 miles, while, in addition, some 200,000 tons of 
building material obtained locally were handled. 
Fig. 2, on page 56, illustrates the operation of 
loading pipes on to one of the motor-hauled trailers 
at one of the railheads. It will be seen that this 
was done by cranes mounted on chain tracks. 
The different classes of motor vehicles used included 
large capacity lorries for main material haulage ; 
medium capacity lorries for service work in taking 
supplies to the construction gangs; small utility 
lorries for service work within stations and attached 
to the construction gangs ; tractors for distributing 
heavy material over difficult country; tanks for 
carrying water and petrol; and passenger vehicles 
for the staff. It is not possible to mention all the 
different types of vehicles employed, but those of 
the first-mentioned class included Scammell Pioneer 
10-ton pipe iorries, Thornycroft Amazon 10-ton 
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pipe lorries, White 20-ton pipe lorries, and Marmon.- | 
Harrington pipe lorries and trailers capable of | 
handling 40 tons of pipes. One of the latter) 
vehicles is shown in service in desert country in | 
Fig. 3, on page 56, Fig. 4 showing the state of | 
trailer wheels after heavy rain. One of the} 
Scammell Pioneer lorries is shown in service in the | 
lava country in Fig. 8, on page 64, while Fig. 7, 
on the same page, shows one of the Thornycroft 
Amazon pipe lorries under test in England. It 
will be obvious, of course, that the most important 
transportation item was the delivering to the site of 
the main line pipes and the necessary protecting 
material. Of this, the total weight of some 1,200 
miles of pipes used was 125,000, tons and involved 
about 12,000,000. ton-miles of haulage. 

In laying the pipes, the crossings of the Euphrates 
and Tigris were first completed, and the desert work 
was then proceeded with, the forces being divided 
into four gangs for this purpose. Each gang was 
equipped with a Buckeye power shovel, two Buckeye 
ditchers, 15 Ingersoll-Rand air compressors, as well 
as a number of tractors mounted on Trackson 
crawlers, electric generators for welding, oil-fired 
dope heaters, wrapping machines, &c. In the 
operation of stringing, between 135 lengths and 
145 lengths of pipe per mile were deposited along 
the line by the motor vehicles previously mentioned. 
Fig, 6, on page 57, shows this operation in progress. 
The ditching machines, one of which is shown at 
work in Fig. 5, on the same page, then dug trenches 
3 ft. deep and 26 in. wide at an average speed of 
one mile per day each. In rocky ground blasting 
was necessary for forming the trench, Gelignite 
being used for the purpose, and from 100 cartridges 
to 300 cartridges being generally fired at a time. | 
For welding, lengths of pipe were lined up on the 
surface close to the trench, with the chill rings 
inserted in the bell ends. The object of these 
chill rings, it may be pointed out, was not only to 
assist the alignment, but also to prevent obstruction 
from inwardly projecting weld metal. The lengths so 
joined were laid on roller ‘‘ dollies ” to enable them 
to be rotated during the welding operation. Before 
the final welding, the assembled lengths were tacked 
together in three places and a number of composite 
lengths thus formed, each from 250 ft, to 400 ft. 
in length, were prepared in advance of the finished 
line. After final welding and inspection, the com- 
posite length was dragged by tractors into line 
with the finished continuous pipe to which it was 
welded while lying on skids placed over the trench. 
After cleaning externally by means of the pipe- 
cleaning machine, the pipe was given a coat of 
bitumastic primer, and when this had dried 
heated enamel was poured from ladles over the 
top surface and spread uniformly by means of a 
strip of canvas pulled to and fro by men standing 
on each side of the trench. Before this enamel had 
hardened, a wrapping of asbestos felt or paper was 





| roofs. 





applied and the pipe was then lowered into the 
trench by tractors equipped with winches. Finally, | 
the trench was filled in, this operation being per- | 
formed by means of a tractor fitted with a jib and 
bucket for lifting and dumping the excavated | 
material. It may be of interest to mention here | 
that no tests wer? made of the welded joints until 
after the completion of the whole line, when pressure 
tests were applied to lengths of many miles at a 
time. In these tests only three joints failed of the 
total number of about 175,000 made. 

In order to overcome the hydraulic resistance | 
of the line a total of 12 pumping stations have been | 
constructed, their locations being indicated on the | 
map, Fig. 1, by the letters and numerals K 1 to 
K 3,T 1ltoT4andH1toH5, Each has a pump- 
ing capacity of 42,500 U.S. barrels a day, with the 
exception of those on the double line between 
Kirkuk and Haditha, of which the pumping capacity 
is twice the figure mentioned. In each of the | 
pumping stations on the double line there are 
six 6}-in, by 24-in. horizontal duplex double-acting 
Worthington-Simpson pumps, each driven by a | 
500-b.p. Diesel engine through single-reduction, | 


| 


double-helical gearing. The single stations are | 
similarly equipped, but have only three pumps in | 


each case, The engines are of the Sulzer, Werkspoor | 
and Harland-and-Wolff types, and the fuel used 
is crude oil taken from the pipe line. 


The auxiliary | 
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equipment in each station includes a suction pump 
for emptying the pipe line in case of need, a sump 
pump for handling drainage and leakage oil, air 
compressors, water-circulating pumps, and an 
electric generating set. An electric generator is 
also driven through a Tex-rope drive from the 
shafts of each of the main pumping sets. The tank- 
age provided at the pumping stations varies both 
in type and capacity according to the requirements 
of each case ; all tanks have either fixed or floating 
We should mention here that in addition 
to the main pumping stations, a relief station has 
been constructed in the Jordan valley to relieve the 
pressure on the pipe line if this should exceed 
1,000 lb. per square inch. At this pressure valves 
open automatically and admit the oil to the tankage 
provided ; this station, it may be noted, is located 
850 ft. below sea level. 

Passing over the arrangements made for collecting 
and de-gassing the oil at Kirkuk, we may conclude 
this account of the undertaking with a reference 
to the Mediterranean terminals at Tripoli and Haifa. 
These comprise storage tanks for the reception 
of the oil and to provide a reserve supply, and also 
the necessary facilities for loading the oil into 
tankers. At Tripoli the land slopes upwards 
from the sea to a height of over 200 ft., so that 
loading can be effected by gravity, but there is 
little protection for vessels during the operation. 
At Haifa, on the other hand, the newly-constructed 
harbour gives ample protection to tankers, but 
as the terminal is located in flat sand-dune country, 
pumping is necessary for loading purposes. There 
are 15 tanks with pontoon-type floating roofs 
at the Tripoli terminal, each of 93,000 barrels 
capacity, and three loading berths at distances of 
4,420 ft., 4,400 ft., and 5,470 ft. from the shore, 
respectively. A depth of 50 ft. of water exists 
at each berth and each is served by a double 12-in. 
pipe line reduced to 10 in, in diameter at the end 
to permit the connection of flexible hoses of that 
size. Ten tanks of the same size and type as those 
at Tripoli have been constructed at Haifa, where 
two berths, both located 4,200 ft. from the shore, 
are each served by a single 12-in. pipe line. At the 
sea ends each pipe is designed for the connection of 
two 8-in. flexible hoses, which enable loading to 
proceed at the rate of 1,000 tons per hour. For 
loading purposes at Haifa, three Worthington- 
Simpson centrifugal pumps, each driven by a 
Laurence-Scott motor of 500 h.p., have been 
installed, 

In conclusion, it may be of interest to record the 
fact that oil first reached the Tripoli terminal on 
July 14, 1934, and the Haifa terminal on October 14, 
the latter date being just seven years after oil 
was first struck in the No. 1 well at Baba Gurgur. 
Finally, we wish to express our indebtedness for 
much of the information given above to a book 
entitled The Construction of the Iraq-Mediterranean 
Pipe-Line: A Tridute to the Men Who Built It, 
recently published by Messrs. The Iraq Petroleum 
Company,Limited, a compilation in which numerous 
portraits, as well as photographs of the work in 
progress, are reproduced, and acknowledgment is 
made of the services rendered by all who have 
played a part of any importance in bringing the 
work to a successful issue. 








Tue CommerctaL Motor Users AssocratTion.—The 
annual luncheon of the Commercial Motor Users 
Association, 50, Pall Mall, London, 8.W.1, will be held 
at the Savoy Hotel, Strand, London, W.C.2, on April 10. 

INTERNATIONAL Rat AssEMBLY, Bupapest.—The 
third International Rail Assembly will be held in Buda- 
pest from September 8 to 12, 1935, The organisation 
of the meeting is in the hands of the Hungarian Associa- 
tion for Testing Materials, the president of which informs 
us that, as was the case with previous assemblies— 
the second of the series was held in Zurich in 1932— 
the subjects for discussion are classified into groups, 
respectively dealing with general questions, wear, working 
results, structural questions, welding, and brittleness, 
internal stresses and ageing. Persons intending to 
present papers are asked to furnish the Association 
with the title and a short summary of it not later than 
March 1. Papers will be read in English, French, German 
articipants will be asked to contribute a fee 
of U., in return for which they will receive advance 
summaries of all the papers and a complete report of 
the proceedings, in book form, after the meeting. All 
communications should be addressed to the secretary, 
Magyar Anyagvizsgilék LEgyesiilete, Budapest XI, 
Miiegyetem, Hungary. 





PRECISION PROFILE-GRINDING 
MACHINE. 


THE judicious use of profile tools and of contour 
checking gauges undoubtedly speeds up production, 
but has hitherto been limited, to a large extent, by th: 
time and care needed in producing them, especial]; 
when irregular contours embodying a combination of 
curves and straight lines are involved. The very inter- 
esting profile-grinding machine illustrated in Figs. 1 to 
8, on Plate IV and opposite, and made by Messrs. 
Loewe Gesfiirel, Berlin, will, it is claimed reduce the 
time required to form a complicated. profile on a tool or 
gauge to a fraction of that required by the usual methods, 
which, as a rule, necessitate a large amount of hand- 
work, In addition a degree of accuracy unobtainable 
hitherto is claimed to be possible, the net result of both 
improvements being a considerable reduction of cost 
combined with better work. The principle of the 
machine is that of employing a pantograph with « 
tracing point on its long arm and a microscope, with 
cross in its field, on its short one. The tracing 
point is moved, over, a drawing of the profile to be cut, 
made to a scale 50,times larger than the work, and the 
grinding wheel is manipulated so that the image of its 
cutting point is kept on the cross line intersection of the 
microscope, this intersection point automatically re- 
producing on a greatly reduced scale the movement 
of the tracing point. The work is, of course, fixed 
relatively to the microscope and the feed movement 
of the grinding wheel is effected by hand. 

The general view reproduced in Fig. 1, shows the 
table on which the drawing is mounted at the operator's 
left hand. The microscope, on the short arm of the 
pantograph, is at his right hand. Below the microscope 
is the work table, and below the drawing table is the 
grinding wheel headstock with its driving motor. The 
base of the machine contains the motor controls and 
a dust-collecting apparatus. The main point to be 
grasped at this stage is that the cutting tool, in this 
case a grinding wheel, is independent of the pantograph. 
In the milling type of machine the tool is, on the contrary, 
attached to one arm of the pantograph, an arrange- 
ment which, if the size of the machine is to be kept 
within reasonable bounds, limits the reduction ratio. 
If-this ratio can be made very large, as in the present 
machine, an extremely high degree of accuracy can be 
obtained. The grinding wheel headstock may be seen in 
Fig. 2. In this view it is shown with the various parts 
set in planes at right angles, but it will be evident that 
a great rene of adjustment is provided. The grinding 
wheel itself does not show, being obscured by its guard. 
Beginning at. the bottom, it will- be seen that the head- 
stock is mounted on a slide carried on a rotating table. 
On the top of the slide is a second rotating table carry- 
ing a second slide. Both slides, it will be noted, are 
provided with hand-operated traversing screws. In 
the setting shown in Fig. 2, the wheel, which is 
mounted on a horizontal axis, can be traversed towards 
or away from the work table, seen at the right-hand, or 
can be traversed in a direction parallel to the front 
edge of the work table, or can be traversed at an angle 
by the simultaneous or successive operation of both 
screws. As, however, the direction of traverse of the 
one slide can be set at any desired angle to that of the 
other it is clear that an infinite number of directions of 
travel of the grinding wheel is possible and that suitable 
manipulation of the slides will cause its cutting edge to 
follow any desired line or curve. The scales on the 
rotating tables allow of turning each slide through a 
total arc of 180 deg. 

Whatever path is traversed by the wheel spindle in 
a horizontal plane it will be evident that the face of the 
wheel in successive positions will always remain parallel 
to its original position. Thus, with the setting as shown 
in Fig. 2, the face would always be parallel to the axis 
of the traversing screw of the lower slide. This position 
of the wheel would not, naturally, be the best for all 
the paths traversed in making an angular or curved cut 
unless some means of altering the position of the spindle 
in a horizontal plane were provided. This independent 
setting is provided 5 the top one of the three rotating 
tables to be seen in Fig. 2. The movement is a purely 
rotary one, that is, no traversing slide is required and 
the desired position is determined by a removable 
wrench. The axis of the wheel can also be altered in 4 
vertical plane, in other words, it can be tilted. The 
upper part of the headstock is mounted on a curved 
base as shown and may be inclined 10 deg. on either 
side of the vertical. This upper part carries the wheel 
driving motor and the frame in which the wheel axis 
is mounted: this is given a reciprocating movement, 
and when cutting a part which has to have its edge 
square with its faces, e.g., a gauge, the reciprocating 
movement takes place vertically, but, when grinding, 
say, a cutting tool in which the edge is relieved, it 
must take place at an angle to the vertical. The frame 
therefore is made capable of adjustment so that this 
angle} may be varied up to 35 deg. The quadrant 








scale by means of which the frame is set is shown to the 











ENGINEERING. JANUARY 18, 1935 


»). 


PLATE ly, 
re tiie | 


PRECISION PROFILE-GRINDING MACHINE, 


CONSTRUCTED BY MESSRS. LOEWE GESFUREL, 


ENGINEERS, BERLIN. 





(For Description, see Page 58.) 
on, 


the SS —_ ee 
Mm bs 

















yh. 


pt 
0. 
nt 
be 
in 








GRINDING WuHeEL HEADSTOCK. 


wy = & 











Fic. 3. Work TABLE AND MICROSCOPE. Fic. 4. MEASURING GAUGES IN Work TABLE, 


To face page 58.) 































JAN. 18, 1935.]_ 


PRECISION 


CONSTRUCTED BY 


a 


















Fic. 5. Prorirep GavGe. 











ScraPine Toor. 


Fie. 6. 














Curtina Toot. 


Fie. 7. 


right of the upper part of the headstock. All the scales 
are provided with verniers, and an accuracy of 0-10 
degree is obtainable. 

The work table is shown in Fig. 3. It is carried on a 
vertical saddle on a stiff column. The saddle is pro- 
tected from dust by a leather bellows and the slide 
ways are further protected by covers. The table height 
is regulated by the inclined handwheel at the base 
and the clamping device is so arranged that no lateral 
displacement occurs during clamping. The table 
proper is mounted on two slides with adjustment at 
right angles. The position of the work is precisely 
determined by means of end-measuring gauges placed 
in covered recesses in the table slides, the exact setting 
being read on dial indicators. These gauges are showr. in 
ig. 4, which also shows how the work is held in posi- 
tion on the table and its relation to the grinding wheel 
which can be here identified by the letter G painted on 
it. The top of the column is cantilevered out to carry 
the microseope as shown in Fig. 3. The microscope, as 
ilready stated, is attached to the short arm of the panto- 
graph. Its optical system reverses the image, as com- 
pared with that of an ordinary microscope, so that this 
image appears to the operator in the same position as 
the drawing from which he is working. The advantages 
of this reversal in reducing risk of error will be evident 
vithout further comment. The work is illuminated by 
pair of lights from above and a single light from below. 
rhe upper lights are nearly colourless, while the lower 

ne is green, a combination which results in a sharply 
lefined image. The lights can be used separately or 
ogether. The magnification is about 30 times, and an 
‘rea of about 6 mm. (0-236 in.) in diameter is easily 
vered. On the control drawing this is equal to about 
00 mm. (11-811 in.) in diameter, a size which enables 
ninute irregularities of contour in the work to be easily 
ealt with on the drawing. The field is divided accu- 
itely by hair cross-lines. 

The working surface of the drawing table is 500 mm. 
|9-68 in.) square and has a starting line exactly parallel 
vith the starting edge of the upper slide of the work- 

‘ble. At the commencement of an operation the trac- 
ng point of the pantograph is stood on the starting 
point of the drawing of the profile to be cut. The inter- 
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| 
|Some examples of work are illustrated in Figs: 
5to 7. Fig. 6 shows a gauge for a typewriter part» 
| ground in 44 hours, that shown in Fig. 6 is a scraping 
| tool for finishing profile tools for the internal rings of 
| conical roller bearings, grinding time 6 hours, whilst 
Fig. 7 shows a tool for making cutters, grinding time 
|5 hours. All the parts were ground directly from a 
drawing, but had been previously rough milled. The 
material was of medium hardness and the operator 
had had some experience. 
| It has been pointed out that the accuracy of the work 
| is not affected by the wear of the grinding wheel, but 
the wheel naturally requires truing from time to time. 
| The wheel is situated in a hood which is connected with 
|an exhausting fan in the machine base, in order to 
| remove the dust, by means of a flexible pipe. This hood, 
visible to the left of Fig. 4, of course leaves the wheel 
| edge clear on the work-table side, but would not afford 
| sufficient protection from dust to the microscope, &c., 
| when the wheel was being dressed. A special hood is 
| therefore fitted to the exhausting pipe on the work-table 
| side of the wheel as shown in Fig. 8 when dressing the 
| wheel, the wheel-truing device being attached to the 
| grinding wheel slide. 
Apart from the utility of the machine as a profiling 
tool it can be usefully employed in examining contours, 
the accuracy of which it is desired to verify. A gear 
tooth, for example, can be viewed under the microscope. 
As the cross-line intersection is moved by small amounts 
over the contour the tracing point on the drawing board 
can be made to register a dot. By drawing a line 
through the dots a record of the complete contour 
magnified 50 times will be available for comparison 
| with the theoretical contour drawn to the same scale. 
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LETTER TO THE EDITOR. 
section of the microscope cross lines represents the — 
same point on the actual work. The grinding wheel is FLOODABLE FIRESCREENS IN 
then started up and the slides manipulated until the | SHIPS 

work is ground down so that the cutting edge appears to | s = 

be exactly on the intersection. The tracing point is then | To THE Epitor oF ENGINEERING. 

moved a little further along the contour on the drawing | Sir,—In your issue of October 27, 1933, page 468, 
and the grinding wheel adjusted to suit, the actual | you were good enough to comment on my proposed 
cut always being kept on the cross line intersection. | floodable firescreen, for effectively preventing the 
The whole profile is gone over in this manner, the opera- | spread of fire in the superstructure of passenger ships. 
tion being more continuous and rapid than would at | The question arose as to whether this was a practicable 
first sight appear, though some practice is naturally | construction, and you will therefore be interested to 
needed to obtain the best results. A distinct | know that this is already an accomplished fact. 
advantage of the method is that any alteration in the| The M.V. President Doumer, a 12,000-ton motor 
size of the grinding wheel does not affect the results, | passenger ship shortly to be placed on service by the 
the cutting edge being the actual point controlled. | Messageries Maritimes, is the first ship to be fitted with 
The wheel slides have a very fine feed. The screw | this construction. The “ cofferdam ” consists of two 
pitch is only 1 mm. (0-0393 in.) whilst a 2 to 1 reducing | transverse steel bulkheads about one framespace 
gear is fitted between the operating handles and the | (70 centimetres) apart. The enclosed space can be 
screw. The actual traverse of the slide for one complete | rapidly filled with water. In the alleyways, double 
revolution of the handle is thus only 0-0196 in. The | steel fireproof doors are fitted, and these can be 
operating handle of the lower slide of the wheel head- | drenched by a sprinkler arrangement. 

stock is detachable, and can be fitted in three different Now that the simplicity and low cost of the con- 
situations as will be evident from Fig. 2, in which two | struction have been demonstrated, I submit that there 
of the positions are indicated by the square heads | is a moral responsibility on designers of future liners 
to receive the handle. This gives ease of control in| to adopt it, unless, of course, the designers are quite 
whatever. angle the slide may be set. The accuracy of | certain that a fire cannot possibly get out of control. 
the feed movement provided is increased by the fact | Yours faithfully, 
that the pantograph device is not rendered sluggish 

by having to carry the actual cutting tool, that is, 26, Fenchurch-street, E.C.3. 

there are no stresses due to a variable load on it. January 10, 1935. 

The size of the work handled is not limited by the 
area of the drawing board. As this is 500 mm. square | 
and the pantograph reduction ratio is 50 to 1, it would | 
at first sight appear that work of an area of only S.S. ‘*NORMANDIE.”’ 

10 mm. (0-393 in.) square can be dealt with. This| For many years the leading vessels of the Compagnie 
isnot thecase. If larger work is to be ground successive | Generale Transatlantique have been fitted with gyro 
parts of the contour are superimposed on the drawing. | compass equipment manufactured by Messrs. 8. G. 
The first part is then ground to the first part of the | Brown, Limited, Victoria-road, North Acton, W.3, and 
contour, and the work is then moved to a different | that this equipment has given entire satisfaction is 
position such that the start of the fresh cut will couple 
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| sufficiently evidenced by the fact that the order for 
up with the beginning of the second part of the contour, | the gyro equipment for the 75,000-ton turbo-electric 
the operation being repeated with the remaining parts | vessel Normandie was placed with the same firm. 
of the contour as may be required. The work for the | This equipment, which is now completed and will be 
fresh cut is accurately positioned by means of the end | shipped to Saint-Nazaire in the course of the next 
measuring gauges in the work table slides. The limits | few days, is illustrated in Figs. 1 to 4, on pages 
of the work that can be done on the standard machine 60 and 61. Apart from the size of the vessel herself, 
are 150 mm. (5-90 in.) wide by 60 mm. (2-362 in.) deep. | which does not in fact materially affect the design of 
The lower work-table slide controls the depth of the| the gyroscopic gear, the equipment is of particular 
work, and the upper slide its width. A special long | interest as being one of the most complete ever supplied 
upper slide can, however, be supplied which will enable | by a single firm. The main units comprise a Brown 
work up to 250 mm. (9-842 in.) wide to be ground. | type “‘ A” master gyro compass, with motor generator 
The maximum thickness of the work is determined by | and switchboard, a repeater switchboard, multiple 
the maximum stroke of the grinding wheel. This is | repeaters for the wheelhouse, bridge, and wireless room, 
50 mm. (1-968 in.) but, as a clearance of 1 mm. to| two bearing repeaters with cross-bar sights to be 
2 mm. is required at each end of the stroke, the work | installed in the bridge wings, a north steaming error 
cannot be more than 48 mm.(1-889 in.) thick. The | corrector, a combined rudder angle and course recorder, 
length of stroke is variable to suit the thickness and | a rudder angle transmitter, rudder angle repeaters for 
two rates of speed are provided, viz., 80 strokes per | the bridge and engine room, and a type E automatic 
minute for work up to 20 mm. (0-787 in.) thick and | helmsman consisting of a bridge control unit and an 
40 strokes per minute above that thickness. It is | after power unit. The auxiliary plant includes a motor 
immaterial whether the work is ground from the solid | converter with starting switch to convert the 220-volt 
or is rough ground first. With the latter method, | ship’s supply to the pressure of 50 volts necessary for 
however, it is possible to grind several pieces at once.| working the Brown apparatus, together with an 
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\ Port wing bearing repeater 

KB Forward bridge multiple repeater 

( Automatic helmsman in wheel house 

> Four-sided rudder angle indicator on bridge. 
k Starboard wing bearing repeater. 


automatic cut-out. The general layout of the instru 
ments is shown in Fig. |, and it will be observed from 
this that the motor converter and master compass are to 
be located in the gyro room. The connection from the 
master compass is brought to the main switchboard in 
the same room, and from thence through a change-over 
switch to the repeater board. Following the diagram 
through, it will be seen that the instruments connected 
to this board, from left to right, comprise the wireless 
room repeater, the port wing bearing repeater, the 
north steaming error corrector, the forward bridge 
repeater, the automatic helmsman, and the starboard 
wing bearing repeater. The automatic helmsman is in 
turn connected to the after power unit. Finally it 
will be seen that the rudder-angle transmitter is con 
nected through a junction box to the rudder-angle 
indicators in the engine room and on the bridge, and 
to the combined rudder-angle and course recorder. 
The Brown compass was fully described in Ener 
NRERING, vol. cix, page 202 (1920), and has not been 
altered in any essential since that date. It may be 
recalled that it is an extremely ingenious instrument, | 
embodying a hydraulic method of support which gives 
an almost frictionless mounting, this feature permitting 
of the use of a relatively smal! wheel, as it eliminates the 
necessity for a reserve of directional force to overcome 
frictional resistances. The compass further embodies a 
unique liquid ballistic control system, which eliminates 
the natural latitude errer. The compass is shown to 
the left in Fig. 2, with the cover removed, the latter 
when in place forming a splash-proof unit. The 
hydraulic method of support consists in utilising the | 
lower end of the vertical spindle as a ram resting on a 
column of oil. The oil is continually pumped up and 
down, thus raising and lowering the vertical axis to 
give a practically frictionless support. The wheel runs | 
at very high speed, 14,000 r.p.m., and acts as a powerful | 
blower, the air being directed through a jet fixed to 
the vertical gymbal ring. This jet blows into the two 
halves of an air box, from which the pressure is trans- 
mitted to the oil in two sets of bottles. When the 
gyro axis is vertical, the oil in the two bottles of one 
set is at the same level, but when the axis is tilted, 
the air jet blows into one side of the air box only 
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F. Multiple repeater in wireless room. 
G. North steaming error corrector. 
H. Repeater switchboard. 


J. Combined course and rudder-angle recorder. 
Rudder-angle indicator in engine room. 


forcing the oil from the lower to the upper bottle 


|against gravity, and thus creating a gravity righting 


torque. The second pair of bottles is used for damping, 
the arrangement being much the same as that described, 
except that the air acts in the opposite direction. One 
of these damping bottles is provided with a needle 
valve, by means of which the flow from one bottle 
to the other can be suitably retarded. The repeater 
mechanism was fully described in the article on the 





compass already referred to. 
The repeater switchboard will located in the | 
chartroom, so that each repeater will be under the | 
immediate control of the officer of the watch. As 
regards the repeaters themselves, the instrument on 
the forward bridge is termed multiple because the 
card is divided into 90 deg. only, and makes four 
revolutions to one complete turn of the ship. The 
figures are carried on dises and arranged in such a 
way that in passing under the name plate a trip actuates 
each counter and adds 90, so that the full zero to 
360 deg. is registered during each four revolutions of 
the card. Each “ degree”’ division on the card is 
} in. in width, equivalent to a compass card 28 in. in 
Night illumination is effected by a lamp 


be 


diameter. 
in a separate housing at the rear, the light passing 
through green glass and a perforated card to produce 
an effect resembling a luminous clock. The bearing 
repeaters for the bridge wings are pedestal mounted, 
with a 9-in. diameter card. The latter is made of 
mica, painted black with the points and degrees 
showing in white. This reversal of the usual practice 
results in a sharp definition, and prevents any possi- 
bility of temporary blinding by night. The pedestal 
stand is provided with a dimmer switch for regulating 
the brilliancy of the light. The sight lines are on the 
windows of the domed cover. The old method of 
mounting the azimuth mirror in a central socket has 
been discarded in favour of a circle which fits over | 
the bezel ring. 

As already stated, the automatic helmsman consists | 
of two parts, a bridge-control unit, shown in the centre | 
in Fig. 2, with the spare parts cabinet in front, and 
an after-power unit, shown to the right in the came | 
figure. It thus differs from the firm’s single-unit 
































L. Motor converter. 

M. Main switchboard. 

N. Change-over switch. 

O. Master compass. 

P. Motor generator. 

Q. After power unit. 

R. Rudder-angle transmitter. 
8S. Junction box. 

T. Ship’s lighting switch and connection. 
U. Battery. 

V. Starter. 

W. Automatic cut-out. 


helmsman, in which the power unit is incorporated 
in the base and direct-coupled to the hand wheel. 
The principles of automatic steering have previously 
been dealt with in our columns, and a brief summary 
will therefore be sufficient in describing the Brown 
apparatus. A vessel departing from a set course 
disturbs the relationship of the lubber line of the gyro 
compass with respect to the compass card, and results 
in a motion of the repeater system, described in the 
article on the compass, in proportion to the degree of 
departure. This motion is transmitted electrically 
to the step-by-step motor of the helmsman driving 
the contact drum through a differential gearing. The 
rotation of the contact drum completes an electrical 
circuit through the roller contacts of the trolley and 
breaker switches. These switches act as relays for 
the main circuit supplying the power motor operating 
the steering gear. The vessel’s response to the applied 
rudder causes the contact drum and the power motor 
to operate in the opposite direction, returning the 
rudder to the normal position. There are thus two 
distinct electrical circuits in the helmsman, the com- 
pass circuit for operating the motor driving the contact 
drum, and also for operating an alarm relay in case 
of current failure in the repeating system, and the 
ship’s main circuit used for operating the power motor 
in the direction determined by the breaker switches. 
It will be observed from the illustration that the helms- 
man is provided with a small steering wheel, above 
which is a switch, which, when closed, embraces one 
of the spokes on the steering wheel, thus locking the 
latter. This is the normal position of the switch for 
automatic operation. In case of any possible failure, 
indicated by the alarm bell, this switch is thrown up, 
when the ship may be instantly steered by hand. 
The hand wheel actually operates a finger-type trans- 
mitter which is connected to the step-by-step motor 
of the direction-controlling element. The rotation of 
the hand wheel thus transmits impulses to the step-by- 
step motor, and the contact drum is rotated under 
the trolley contacts. This sets the power motor in 
motion, which in turn rotates the contact drum through 
a differential gearing in the opposite direction, thus 
breaking the power circuit when the necessary amount 
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Fie. 3. RuppEr-ANGLE INDICATOR. 

of helm has been applied. The power motor drives 
the rudder mechanism, which, in the case of the 
Normandie, is, we understand, of French design and 
construction. 

When the apparatus is operating automatically, 
the step-by-step motor is controlled by the gyro 
compass repeater system, as stated, and any move- 
ment of the vessel from its course sets the mechanism 
in operation. If, for example, five degrees of helm is 
sufficient to hold the vessel on its course, this amount 
can be applied by setting the contact adjustment at 

predetermined figure. When the contact on the 
frum touches the trolley, the trolley coils become 
energised and pull the trolley over to the contact side 
ofthe drum. The breaker coil, which is in series with 
the trolley coils, becomes energised and operates the 
power switch to the motor. The latter starts immed- 

tely contact is made, and the contact drum is rotated 
‘lear of the trolley, as in the case of the hand control. 
\ stop position is provided on the switch which breaks 
th the ship’s mains and repeater circuits. In 

\dition to the contact adjustment referred to, there 
* a trolley roller contact adjustment for spacing the 

lleys to suit weather conditions. This can be set 
to allow the vessel to lay off the course a few degrees 
' yaw without applying helm. Finally, a rudder 
angle adjustment permits an intermediate setting to 
be obtained between the contact adjustment fingers. 
‘his 18 arranged through gears driving the feed back 

' the contact drum. The power motor is subjected 

’ very heavy loading, and the spur and bevel gearing 

'rporated in it are made from heat-treated nickel 
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Fie. 4. RuppreR-ANGLE TRANSMITTER. 


chrome steel, while all the bearings are of the S.K.F. 
self-aligning type. The whole of the unit, with the 
exception of the rack, which is also of nickel chrome 
steel, is assembled in a cast-iron watertight housing, 
as shown in Fig. 2. 

The north steaming error corrector replaces the 
tables formerly used to apply the necessary correction 
according to the actual course. It applies the correc- 
tion automatically to all the repeaters at the same 
time. The case of the instrument is of aluminium 
alloy, with a watertight hinged front cover. The cover 
is fitted with a glass-fronted hinged door, giving access 
to the correction dial. The latter is engraved from 
0 deg. to 360 deg., and keeps in step with the master 
compass. The correction to be applied is also engraved 
on this dial, together with numbers from 0 deg. to 
5-6 deg. in one-tenth degree divisions. These numbers 
refer to an engraved plate on the front of the cover, 
and indicate that if, for example, the ship is in latitude 
50 deg. North or South, steaming at 24 knots, the 
correction to be applied is 2-4. This number in degrees 
will be the maximum error on due North or South 
courses at 24 knots and 50 deg. latitude, and the 
varying error on all other courses is now applied by 
the corrector. The mechanism consists of a step-by- 
step motor driving a multiple-threaded spindle, 
mounted above another similarly-threaded spindle 
with a driving wheel between them. The upper spindle 
drives the main dial direct, keeping it in step with 
the master compass. The correction pointer is carried 
at the back of the dial, and by means of a slide connects 
concentrically about another slide, which in rotating 
moves the wheel between the threaded spindles, so 
rotating the bottom spindle, which is geared directly 
to a mercury transmitter. 
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Turning now to the apparatus for recording the 
rudder angle at various points on the ship, the trans- 
mitter shown in Fig. 4 was described in ENGINEERING, 
vol. cxxiv, page 391 (1927), together with a pen 
recorder for giving an automatic graph of the rudder 
movements. As already mentioned, the recorder for 
the Normandie incorporates a second pen giving a 
continuous graph of the course steered. The four- 
faced rudder-angle indicator, shown in Fig. 3, is of 
particular interest as being the first of its type to be 
installed. It will be suspended from a bulkhead on 
the roof of the bridge in a central position, so that 
one or other of the faces will be visible from every 
point on the bridge. The mechanism consists of a 
large step-by-step motor coupled to the pointer through 
gearing. The dials are 8 in. in diameter, and are made 
of opal glass with the figures and lettering etched in 
and filled with special red and green paint for the port 
and starboard indicators, respectively. The dials are 
illuminated from the inside, and are clearly visible 
from a distance. A suitable dimmer switch is supplied 
to subdue the lighting, if necessary. Each dial is 
covered by a thick plate-glass window, the instrument 
itself being housed in a watertight gun-metal case 
with watertight glands for the cables. The engine- 
room recorder hardly calls for special comment beyond 
mentioning that it is unusual to have an instrument 
of this type on the control panel. In conclusion, it 
may be mentioned that the whole of the apparatus 
is of the highest workmanship throughout, and _ is 
fimshed to harmonise with the ship’s fittings, the 
bridge instruments being finished in a special grey 
with chromium-plated facings. 








THE MULSIFYRE PIPE SYSTEM 
OF EXTINGUISHING OIL FIRES 
IN POWER STATIONS. 


THE presence of the large quantities of ‘oil used for 
different purposes in modern power stations introduces 
a certain risk of fire, which is increased, rather than 
mitigated, by the widespread distribution of this 
liquid in containers of various kinds and in an often 
elaborate system of pipes. Under such conditions fire 
may arise from electrical causes, such as insulation 
failure in transformers or by the breakdown of oil 
switches ; or turbine-lubricating or governing-gear oil 
may be vaporised by contact with superheated steam 
pipes or chests. There is therefore a very strong case 
for providing effective fire-extinguishing equipment, 
and a pamphlet recently issued by Messrs. Mather and 
Platt, Park Works, Manchester, discusses how this 
may be done with their well-known Mulsifyre system. 

This system is so designed that a finely divided spray 
of water is directed on to the affected part, and since 
it may be thought that such an arrangement is unsuit- 
able for use where high-tension electrical circuits are 
in question, it may be mentioned that tests undertaken 
by the Central Electricity Board in November, 1932, 
showed that a spray of this kind is non-conducting 
and that there is no danger in playing it on a 132-kV 
line. There is even no danger in playing it on to 
conductors working at this pressure from a short 
distance if the hose nozzle is earthed. Further tests 
conducted by Messrs. Mather and Platt themselves 
show that there is no conductivity along the discharge 
of a Mulsifyre projector when playing on live conductors. 

As regards the application of this system to genera- 
ting and sub-stations, it is recommended that the 
turbines be protected by dwarf walls 2 in. or 3 in. high 
to act as a catchment area in the basement and that 
the whole of this area be commanded by a.series of 
Mulsifyre projectors. Alternatively, the projectors can 
be mounted above and around the oil coolers, filters, 
tanks and pipes, so that in the event of fire the whole 
of the exterior of this apparatus is directly bombarded 
by the emulsifying spray. The projectors can either 
be fixed or mounted on the end of a flexible hose-pipe. 
Transformers, oil switches, bus bars, and other plant 
can be protected in a similar manner, the projectors 
being brought into action either automatically or by 
hand. As regards automatic operation, the general 
principle is to bring into action only such projectors 
as may be required, so that, for instance, a fire in a 
sealing-end box would not necessarily cause the opening 
of the projectors on the transformer with which it was 
connected. The water is supplied to the nozzles at-a 
pressure of about 80 lb. per square inch by a pump, 
and other equipment includes alarms for giving warning 
in the control room in event of fire and hydraulically 
operated switches for opening the circuit-breakers in 
the danger zone. 

The pamphlet we have mentioned contains a number 
of illustrations showing the application of this system 
in the Battersea and Deptford West generating stations 
of the London Power Company, and not only indi- 
cates the completeness of the precautions that have 
wisely been taken, but demonstrates the high engin- 
eering quality and inconspicuousness of the plant. 
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Special care has, in fact, been exercised to install the 
various control valves and alarms in the most appro- 
priate positions and to run the piping so that it does 
not interfere with existing or proposed arrangements. 
It may be added that a large-scale demonstration plant 
is installed at the firm’s Park-lane works and is available 
for demonstrations at short notice. 








PERSONAL. 


Messrs. Enoutsa Street. Corporation, LIMirep, 
Vickers Works, Sheffield, inform us that Dr. C. J. 
Dadewell, B.Sc. (Eng.), Ph.D., has been appointed to 
take charge of the Cammell Grimesthorpe Foundry of the 


firm. After studying at the Ecole Supérieure de Fon- 
derie in Paris, he gained the diploma of Ingénieur of 
that Institution, which, we are informed, had never 


before been awarded to an Englishman. 

Mra. G. W. Vickers, general manager of Messrs. The 
Sheffield Testing Works, Limited, Blonk-street, Sheffield, 
1, has been elected to a seat on the board of the Company. 

Mr. Haroitp Hornson, M.1.E.E., A.M.Inst.C.E., has 
been appointed general manager to the Central Electricity 
Board in succession to Sir Archibald Page, who is now 
Chairman of the Board. Mr. Hobson has com 
mercial manager of the Board for the past seven years. 

Owing to expansion of business, it has been found 
necessary to double the store space and enlarge the 
accommodation of the buying department and drawing 
office of Messrs. TecaLemir, Limrrep, Great West-road, 
Brentford, Middlesex 

Dr. [rvING LANGMUIR, associate-director of the 
General Electric Research Laboratory, at Schenectady, 
New York, U.S.A., has been awarded the Order of the 
Rising Sun, fourth class, by the Japanese Government. 
Dr. Langmuir recently delivered a lectures in 
Japan in connection with the lwadare Foundation of the 
Japanese Institute of Electrical Engineers. 

Messrs. Tue Enousn Evecrraic Company, Limrrep, 
Stafford, advise us that Mr. H. 8. Aspinall has been 
appointed deputy general manager, London and export 
He will continue to act as manager of the Diesel-engine 


been 


series of 


department, and will be assisted by Mr. R. H. Green, 
late sales-manager of Messrs. Petters, Limited, as 
manager of the Diesel-engine sales Messrs. Aspinall’s 
and Green's offices are at Queen’s House, Kingsway, 
London, W.C.2 


Messrs. Jonnsons [or GopaLMING|, wholesale motor 
factors, have been formed into a limited liability company 
under the title of Messrs. Johnsons [of Godalming}, 
Limited. The registered office of the firm is at Argyle 
House, 29-31, Euston-road, London, N.W.1 








CONTRACTS. 


Messus. Marcont’s Wiretess TeLecrarn Company, 
Limirep, Electra House, Victoria-embankment, London, 
W.C.2, have received an order from the High Commis 
sioner for India in London for the supply and erection 
of a 20-kW broadcasting station at Delhi Work on the 
manufacture of the equipment is to commence imme- 
diately at the Marconi Works, Chelmsford. 


Messrs. Tue Buetst Comaustion Company, LIMITED, 
49, Moorgate, London, E.C.2, have secured a contract 
from Messrs. Imperial Chemical Industries (General 


Chemicals), Limited, Widnes, for the supply of an Allan 
Buell turbo-dryer (Biittner system). The dryer 
specially designed to deal with — in the form of 


18 


crystals, powders or pastes, and allows a very delicate 
handling of the materials 

Messrs. Richarp Dunston, Limrrev, Thorne, near 
Doneaster, have received orders from Leeds owners 


for a motor barge, to be employed in carrying coal on 
Yorkshire waterways, and for three barges, measuring 
77 ft. 6 in, by 18 ft. by 6 ft., for London owners. Messrs. 
Dunston have now 12 vessels under construction at their 
Thorne yard 

Messrs. Morris Morors, Limrrep, Cowley, Oxford, 
have received orders for Morris industrial engines from 
Messrs. John Birch and Company, Limited, London ; 
from Mesars. Mawadsley's, Limited, Dursley ; from Messrs 








J. H. Holmes and Company, Limited, Hebburn-on-Tyne ; 
and from Messrs. John Forsythe (Terrazzo), Limited, 
Belfast 

Messrs INTERNATIONAI Compustion, Limrrep, 


Aldwych House, Aldwych, London, W.C.2, are installing 
a new boiler in the Freeman's Meadow generating station, 
Leicester. This completes the equipment to be installed 
in the boiler house already containing three pulverised 
tuel fired boilers supplied five years ago by the firm. 
The new unit will be of the Lopuleco single-pass type, 
38 tubes in width and seven tubes back to front, capable 
of a normal evaporation of 120,000 Ib. per hour, maximum 
continuous evaporation of 180,000 Ib. per hour, and peak | 
load for two hours at 200,000 Ib. per hour, the steam 
pressure being 360 lb. per square inch at the superheater 
outlet, with a total steam temperature of 800 deg. F. 
Messrs. Tue Enouisn Evecrric Company, Liuirep,. 
Stafford, have secured a contract from the Bradford 
Corporation for 15 A.E.C.-English Electric double-deck 
H0-seater, two-axle, all-metal body trolley omnibuses 
on the Duckworth-lane route. The electrical | 
equipments will be manufactured at the Company’s | 
Bradford Works, and the bodies at the Company's 
Dick, Kerr Works, Preston. The chassis will be made by | 


for service 


Messrs. The Associated Equipment Company, Limited, | 
Southall, Middlesex | 

Mxssas. Hope AND Brooke, Liurrep, Sirius | 
Works, Manchester, 12, have rec ently received from 
India three contracts calling for a total of 56 motor- 
driven centrifugal pumps. 
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TENDERS | 


We have received from the Department of Overseas | 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- | 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, | 
the reference number given being quoted in each case. 

Telephone-Exchange Equipment, comprising one 600-line 
manual telephone exchange and one 200-line automatic 
exchange. State Electricity Supply and Telephones 
Administration, Montevideo, Uruguay; February 1. 
(A.Y. 12,869.) 

Meter and Instrument Test-Room Equipment, comprising 
a three-phase calibrating converter set, including syn- 
chronous motor, alternator, direct-current generator and 
control gear, and a desk-type polyphase meter and in- 
strument-testing equipment. Johannesburg City Couneil ; 
February 16. (A.Y. 12,872.) 

Telephone Switchboard Flexible Cords, two and three- 
way, and three-way plugs. South African Union 
Tender and Supplies Board, Pretoria; February 15. 
(A.Y. 12,875.) 

Telephone Instrument Cords, 


two and four-conductor. 


New Zealand Post and Telegraph Department, Welling- 
ton; February 27. (A.Y. 78.) 
Condensers, 300, 0-5 mfd. metal-cased condensers, 


300-ohm resistance wired in series with 
the condenser. New Zealand Post and Telegraph Depart- 
ment, Wellington ; February 28. (A.Y. 12,879.) 

Sheet Lead, 3,000 kg, in rolls 2-13 m. wide and 1-59.mm. 


incorporating & 


thick. Royal State Railways of Siam, BangKok ; 
March 8. (G.Y. 14,676.) 
Tubular Arms, galvanised, 600. The Union of South 





(G.Y. 14,677.) 


Africa Post Office, Pretoria ; February 8. 
Department | 
| 
| 
| 


Ventilating and Air-Conditioning Plant, 
of Railways, Sydney, New South Wales; February 27. 
(G.Y. 14,678.) 


Vehicles, comprising five 6-ton six-wheeled, 
6-ton four-wheeled motor chassis, ten 12-ton 
and three 4-ton motor chassis. South African Railways 
and Harbours; March ll. (G.Y. 14,682.) 

Gang Motor Trolleys, twenty 1-m. gauge, two 1-435-m. 
gauge, two 1-676-m. gauge and five spare motors. | 
Argentine State Railways, Buenos Aires; February 14. 
(G.Y. 14,683.) 

Road Trailers, welded-frame, 
2-ton, and five or more 5-ton. 
and Harbours ; March 4. (G.Y. 14,684.) 

Telephone Cable, 50- and 100-pair, enamelled, silk 
and cotton covered, impregnated, and lead covered. 
New Zealand Post and Telegraph Department, Welling. | 
ton; March 12. (A.Y. 12,880.) 

Telephone Switchboard Plugs and 
Zealand Post and Telegraph Department, 
March 7. (A.Y. 12,881.) 


Motor 
and five 


four-wheeled, five or more 
South African Railways 


New 
Wellington ; 


Sleeves. 


| to 17s. 6d.; small screened nuts, 15s. to 16s. ; 








BOOKS RECEIVED 


Aeronautical Research Committee. Re- 
Memoranda. No. 1598. The Landing of 
jeroplanes. By R. P. Auston, L. W. Bryant and 
I. M. W. Jones. [Price ls. 3d. net.] No. 1599. 
Resistance of Certain Strut Forms. By Dr. R. WarRDEN. 
[Price ls. 9d. net.] London: H.M. Stationery Office. 
The Association of Engineering and Shipbuilding Draughts- | 
men. Engineering Applications of Electron Physics. | 
By G. Wrinprep. [Price 2s. net.) The Principle 
and Design of Precision Gauges for Interchangeability. | 


Air Ministry. 
ports and 


a. 


By R. J. Foster. [Price 2s. net.) London: The 
Draughtsman Publishing Company, Limited. 

Stauraumverlandung und Kolkabwehr. By Ine. Dr. | 
TECHN. ARMIN SCHOKLITSCH. Vienna: Julius 
Springer. [Price 18 marks. 


United States Coast and Geodetic Survey. Special Publi- 


cation No. 183. First-Order Triangulation and 
Traverse in Louisiana (1927 Datum). By O. P. 
SUTHERLAND. [Price 15 cents.] No. 185. Leveling 
in Florida. By H. 8S. Rarrieye. [Price 10 cents,] | 


Washington : Superintendent of Documents. 

United States Bureau of Labor Statistics. Bulletin No. 
600. Union Scales of Wages and Hours of Labor. 
May 15, 1933. [Price l5cents.} No. 601. Wages and 
Hours of Labor in Bituminous Coal Mining 1933. 
[Price 10 cents.] Washington: Superintendent of 
Documents. 

Department of Overseas Trade. No. 593. Conditions and 
Prospects of United Kingdom Trade in India, 
1933-1934. Report. By Srmr THomas M. Arnscoven. 
London: H.M. Stationery Office. [Price 4s. net.] 

Time-Keeping and Wages Office Work. By D. J. Garpen. 
London : Sir Isaac Pitman and Sons, Limited. [Price 

net.) 

Aeronautical Engineering Series. 
jero-Engines, Inspection of During Manufacture, 
Overhaul, and Test (D Licence). By A. N. Barrett. 
London : Sir Isaac Pitman and Sons, Limited. [Price 
3e. 6d. net. 

The Royal Air Force Its 
Prospects as a Profession or a Trade. 
Spricc. London: Sir Isaac Pitman and 
Limited. [Price 5s. net.) 

Rensselaer Polytechnic Institute. Engineering and Science 
Series No. 48. An Investigation of the Performance of | 
Large Centrifugal Pumps Using Air as a Medium. By | 
M. A, Qutnonges. No. 49. Substituted Phenylaceto- 
nitriles and Derivatives. By E. C. Knowxzs and J. B. 

Croxg. E. Troy, N.Y. : Rensselaer Polytechnic Institute. 
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| output statistics Sheffield produced, in November, 110,7 


are not engaged more than 50 per cent. of ca 


have not been able to maintain the proportion ©: 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 

Iron and Steel.—Pre-holiday conditions have 
restored in the local steel and engineering trades but |» 
some instances works have resumed with a smaller num! »; 
of employees. In the raw and semi-finished steel branc! 
the position tends to improve. According to the latest 


been 


tons of steel ingots and castings, as compared wit); 
115,400 tons in October and 61,900 tons in Novem 
year. During the first ten months of last yeu: 
Sheffield turned out over one million tons, as compar 
with 600,000 tons in the same period of the previ: 
year. The demand for basic steel has been maintained 
on @ high level. The bulk of requirements are on inlaid 
account. Acid materials are steady. The scrap market 
many bright features. Users are showing 
sition to buy ahead. Activity in the pro 
duction of railway furnishings is not so pronounce! 
Despite reports to the contrary, Sheffield is not busily 
employed on the production 0 armaments. Mr. W. B 
ering President of the Sheffield Chamber of Con 
merce, states: ‘ There is nothing of the nature of the 
‘hustle’ in armament circles described in a certain 
section of the Press, for so far as production is concerned 
it is not equal to the demands of the Services from the 
defensive point of view. The statements are as erroneo 
as they are misleading, and deserve the censure of every 
responsible citizen."’ Makers of all kinds of shipbuilding 
requisites are doing a steady trade in forgings, castings, 
shafting, turbine parts, and deck furnishings. Stainless 
steel is being extensively employed in the manufacture of 
, Tatchets and — or capstans, steering trans- 
— shafts, radio and signal masts, non-magnetic 
parts near magnetic compasses, bolts and nuts for inacces- 
sible gear, clearing lines, submerged anchors, cables, 
dredger parts, &c. Departments devoted to the manu- 


possesses: 
strong di 


is 


| facture of agricultural machinery and parts are on the 


threshold of a new season. Judging by the number of 
inquiries in circulation prospects are good. Order books 
at many works are steadily filling up. A bigger tonnage 
of aircraft steel and parts and automobile steel is being 
transported from this area. Steel and parts for the 
electrical industry are progressive lines. The tool 
trades show little change, but activity persists in the pro- 
duction of engineers’ small tools. Mining implements 
are a good line on overseas account, and inland needs are 
on the up grade. 


South Yorkshire Coal Trade.—The coal market has 
thrown off the holiday influences, and buying has 
developed a normal appearance. The inland demand 
shows improvement. ore inquiries are to hand from 
| abroad, but there is a scareity of prompt business. 
Industrial fuel is active. Steelworks are taking bigger 


tonnages, and electricity and gas works are buying more 
freely. The house coal market improves, but the demand 
is not up tothe normal. Foundry and furnace coke are 
steady. Quotations are: Best branch hend- picked, 2 

to 26s. ; Derbyshire best house, 20s, to 22s. ; Derbyshire 
best bright#, 17s. 6d. to 19s. ; best sereened nuts, 16s. 6d. 
Yorkshire 
Derbyshire hards, 168. 6d. 
and nutty slacks, 


hards, 16s. Gd. to 17s. 6d. ; 
to ‘17s. 6d.; rough slacks, 8s. to 9. ; 
7s. to 8s. 6d, 








NOTES FROM.,..THE SOUTH-WEST. 
Carpirr, Wednesday. 
Welsh Coal Situation.—Trade in Welsh coals has not 


| realised the hopes that were expressed at the beginning 


of the year. It was confidently expected that the recovery 
of trade would go on, apart from ‘the renewal of shipments 
to Ireland, which would amount to some 300,000 tons 
a month. Any benefit from the Irish agreement is not 
likely to be experienced before February, and with heavy 
stocks of German and Polish coal in Ireland regular 
deliveries are not expected to be arranged before the 
middle or end of that month. Some deliveries on Irish 
railways’ account of Monmouthshire coals have gone on 
and will continue, but over the first two weeks of January 
the total shipments of coal and coke, including bunkers, 
from the Great Western Railway ports, have only 
amounted to 806,800 tons, and this quantity is 18,900 tons 
less than the figures for the same period of last year. 
The delay caused to steamers by gales and fog has 


| resulted in a set-back and deliveries are considerably 


in arrears, which has made it very difficult for the col 
lieries to maintain regular working. Stocks of large 
coals are greatly excessive, while smalls and sized classes, 
owing to the irregular working and limited outputs of 
the collieries, have not been produced in sufficiently large 
quantities to meet current requirements. Large coal 
values, it can be reported, have remained on the mini- 
mum schedule, while smalls and sized classes have con- 
tinued firm on higher figures than have ruled for some 


time past. 


Iron and Steel Position—In the iron and steel and 


allied industries of South Wales the position has grown 
rather less satisfactory. It is estimated that owing to 
the check in the demand for tinplates, the tinplate —_ 
city. The 
average for 1934 was 59 per cent. Seeing that the bulk 
of the steel produced in South Wales has been used by 


the tinplate works, the prospects are not encouraging 
The steel output of the district, which has been the 
highest for the whole country, has declined a !ittle 
since November and there seems little prospect 0! 
January returns regaining the position of last aut: mn. 
This is very disappointing in view of the interna nal 
agreement made for the regulation of the tinplate 
industry, and the fixi of prices. Complaints «re 
general among the W lsh tinplate makers, but ‘= 
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trade allotted to them, while reports from abroad indicate 
that certain of the foreign manufacturers have been able 
to increase their production. It has been suggested that 
with the increasing efficiency of the working of the inter- 
national agreement and the more universal it becomes 
the benefit of sharing markets by quota with fixed prices 
will become more apparent. It is now announced that 
italian makers have joined in the agreement, and that 
preliminary agreement has been reached with Norwegian 
makers. 

The South Wales steel trade is also interested in the 
iraq pipe lines, which are referred to on page 55. Tubes for 


the pipe lines and also for telephone poles erected | distributable, mostly. to home users. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


. MIDDLESBROUGH, Wednesday. 
_ The Cleveland Iron Trade.—Makers of Cleveland pig- 
iron are not pressing sales. They are in a strong statis- 
tical position, their stocks being light, and their output 
practically absor by current needs, Little increase of 
| demand is needed to justify the enlargement of output. 
Much of the iron made continues to go into direct use 
at producers’ own consuming works, and the. surplus 
|run into the pig beds is disposed of as_ it becomes 
Merchants report 





along the route were supplied by Messrs. The British | occasional sales to the Continent, but ironmasters are 


Mannesmann Tube Company, Limited, whose works are 
at Newport and Swansea. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 


| a8 disinclined as ever to accept the comparatively low 
| terms obtainable for shipment to forei 
| Producers hope to make further considerable sales to 


destinations. 


customers beyond the Tweed, despite the keen competi- 
tion for Seottish trade. Fixed. minimum delive: 
prices are ruled, by No. 3 g.m.b. at 67s, 6d. here, 698, 6d. 


supplied to North of E d areas outside the Middles- 


Scottish Steel Trade.—A quiet tone prevails in the | brough zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 


Scottish steel trade this week, but now that a full resump- 


Hematite.—Slight. chaiiges noticeable. in the East- 


tion of operations has been made, it is hoped that | qoo.¢ hematite industry are for the better, The by 


conditions will steadily improve. 
are beginning to come in, but not in sufficient number to 
cause very much enthusiasm in the industry, though it is 
known that a considerable number of contracts inst 
recent shipbuilding orders have still to be placed. 
The demand for structural material is fairly good and 
the prospects of expansion are very encouraging. In 
the black-steel sheet trade the position has changed 
little over the week, and orders for overseas markets are 
still searce. The busitiess which is keeping the works 
running is mostly for the home market, and the di d 
although not of much bik, is principally for the heavier 
gauges. Light gauges and galvanised sheets are very 
dull. Prices are as follows :—Boiler plates, 91. 5s. per 
ton; ship plates, 82. 15s. per ton; sections, 8l. 7s. 6d, 
per ton; black-steel sheets, $ in., 82, 10s.. per ton, and 
No. 24 gauge, in minimum four-ton lota, 102, 10%. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, 131. per 
ton, in minimum four-ton lots, all delivered at Glasgow 
railway stations. 

Malleable-Iron Trade.—Rather a dull state is some- 
what general in the west of Scotland malleable-iron 
trade, and none of the works has over much to do, 
and a buying movement would be welcomed. The steel 
bar re-rolling mills are not fully employed, and while 
there is perhaps a little more business the outlook is not 
too bright. Prices show no change, and the following 
are the current market quotations :—‘‘ Crown ”’ bars, 
9. 15s. per ton for home delivery, and 91. 5s. per ton 
for export ; and re-rolled steel bars, 81. 12s. per ton for 
home delivery, and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade, a slightly better demand is reported this week, 
but the tonnage overall is not heavy. The prospects 
for the immediate future are considered to be quite 
favourable, and as the month advances it is fully antici- 
pated that more buying will take place. The number 
of furnaces now in blast is 12, and another one is likely 
to be producing shortly. Stocks on hand are not very 
heavy. Export orders are very scarce. Current 
prices are as follows :--Hematite, 71s. per ton delivered 
at the steel works; and foundry iron, No. 1, 728. 6d. 
per ton, and No. 3, 70s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The _ shiprient of 
Scottish pig-iron froth Glasgow Harbour corntiniies rather 
poor, and for the week ending last Saturday, Jari 12, 
only amounted to 467 tons. Of that total, 160 tons 
went overseas and 307 tons coastwise. During the 
corresponding week of last year the total shipmeftits only 
came to 48 tons. 

Shipbuilding.—Two further shipbuilding contracts have 
been placed on the Clyde during the past week, and 
there are rimours of Several more orders being fixed up at 
no very distant date. The order just placed with Messrs. 
\ilsa Shipbuilding Company, Limited, Troon and Ayr, 
is for a single-screw vessel of 1,000 tons gross arid 1, 
tons deadweight capacity for Mr. William Robertson, ship- 
owner, Glasgow. She is to be used for thé Continental 
and home trade, and is to be of the raised quarter-deck 
type and to be built undér Lloyd’s special survey. The 
hull seantlings in several respects will be in excess of the 
classification requirements. A cruiser stern and stream- 
lined ruddér will be fitted. She is to be built at the 
lroon yard, and will be propelled by Diesel machinery 
fitted aft, and having sufficient power for a service 
speed of fully 10 knots. The auxiliary machinery on 
leck and in the engine room will be electrically driven.— 
‘he other order placed this week is for a twin-screw, 
lireet-drive Diesel passenger vessel about 250 ft. 
long, to be built by Messrs. William Denny and Brothers, 
Limited, Dumbarton, for the London and Southend 
Shipping Company, Limited. This vessel, which is 

itended for the owners’ daily summer service between 
London, Southend and the Continent, makes the third 
ontract booked by Messrs. Denny within four weeks, 
ind is the fourth placed on the Clyde since this year 
ommeneed. 








\ssocraTion oF Specrat LiBpRARIES AND INFORMATION 
MUREAUX.—At the inaugural meeting of the London 
‘nd Home Counties Branch of the Association of Special 
Libraries and Information Bureaux, held recently in 
London, Mr. H. H. Johnson, M.1.Mech.E., M.1.E.E., 
f the Editorial Staff of EncINgermne, was elected 
chairman. The next meeting of the branch is to take 
place at the Royal Institute of British Architects, 
Portland-place, London, W.1, on January 24. Further 
particulars may be obtained from the secretary of the 
\ssociation, 16, Russell-square, London, W.C.1. 


New specifications | 


no means heavy stocks promise té be considerably drawn 
upon to satisfy requirements of the near future, More 
iron is going into use at local works than for a letij 
period, and deliveries to the Sheffield district are well main- 
tained, while producer’ expect to make further sales to 
South Wales. Shipments, this. mi i inelude load ips 
for Germany and for Italy. , peti) ‘ands con 
negotiate with Continental firms, but makers are Bis 
seeking Overseas trade, Ex ing, 
be? are well velew prices for home > a 
values are at the equivalent, of No. 1 quality at 69s; 
for use at jocal pats 9 71s. deliv h to art ia 

and Durham, 758, to 78s, deliver de yetious parts of 
Yorkshire, and 75s. delivered to Scotland. 

Foreign Ore.Consumers of foreign ore are still off 
the market. They are unwilling to acknowledge that 
values are rising, but merchants declare that expiri 
contracts will not be renewed except ar eavaaeed 
figures. The nominal quotation for small prompt 
parcels of best rubio remains at 17s. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke 
quotations keep on the basis of good medium qualities 
at 20s. delivered to Tees-side works. Makers are well 
sold, but new business is quiet. 

Manufactured Iron and Steel_—Aggregate tonnage 
output of semi-finished and finished iron and steel is 
large and increasing. Inquiries are from a wide area, 
and further substantial orders may be released at any 
time. To home consumers, subject to the usual rebates, 
market prices are: Common iron bars, 91. 12s. 6d. ; 
packing (parallel), 87.; packing (tapered), 101.; steel 
billets (soft), 51. 128. 6d. ; steel billets (medium), 71. 28.6d.; 
steel billets (hard), 7/. 7s. 6d,; iron and steel rivets, 
11l. 108.; steel boiler plates, 92. 5s.; steel ship plates, 
81. 158.; steel angles, 87. 7s. 6d.; steel joists, 8!, 158; 
heavy sections of steel rails, 8/.. 10s. for parcels of 500 tons 
and over, and 9J. for smaller lots, and fish plates, 127. 10s, 
Black sheets (No. 24 gauge) are 10/. 10s. for delivery to 
home customers, and 9/. 5s. f.o.b, for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
131. for delivery to home customers, and 111. 5s. f.0.b. for 
shipment overseas. 

Scrap.—Several kinds of iron and steel scrap are in 
iniprovirig demand, and prices are stiffening. Light 
cast-iron i8 438. 6d. ; heavy cast-iron, 52s. 6d.; and 
machinery metal, 53s. 6d, to 55¢- ere are buyers of 
heavy steel at 51s, 6d., but merchants report substantial 

88 At 528. 6d., and are disificlined to sell at less. 








Roap Accid#NTs IN a oe on aaa retut 
issuéd by the Minister of ort shows that, 1; 
persons were killed and 3,860 persons were ,i Hed 
on the. roads of Great Britait during, the week en 
December 29, 1934. In addition, 50 perans who had 
been, previously injured, died. The tal number 
killed anid inju since the return was instituted on 
March 11 was 6,098 and 196,672 respectively. For 
purposes of comparison, it may be mentioned that, during 
1932, the number of persons killed in industrial accidents 
was 2,098. 





Ovurrur or Martne MAcHINERY IN 1934.—On pages 
1l and 46 ante will be found the first and second 
portions of our annual summary of the activities of 
Marine-engineering firms; we continue this below :— 
The total s.h.p. of marine geared turbines constructed by 
Messrs. The Parsons Marine Steam Turbine Company, 
Limited, Turbinia Works, Wallsend-on-Tyne, during 1934, 
was 87,000. In addition to this, the total s.h.p. of the 
mechanical gearing to be used in association with marine 
steam turbines, totalled 76,000. Furthermore, Messrs. 
Parsons have cut gearing for their licensees, to be used 
in association with marine steam turbines, aggregating 
101,600 s.h.p.—The 1,960-i.h.p. engines and boilers of 
the 8.8. Eskdene were supplied by Messrs. John Dickinson 
and Sons, Limited, Palmers Hill Engine Works, Sunder- 
land.—Two sets of triple-expansion paddle-steamer 
engines, having a total i.h.p. of 2,476, have been produced 
by the Central Marine Engine Works, West Hartlepool. 
In addition, large numbers of “‘CMEW ”’ superheaters 
and steamship auxiliaries have been fitted.—Messrs. The 
North Eastern Marine Engineering Company, Limited, 
Wallsend-on-Tyne, have supplied steam propelling 
machinery for 11 vessels. With the addition of new 
boilers, representing 1,248 i-h.p., the firm’s output for 
the year is 16,234 i.h.p. The company has also installed 
Bauer-Wach exhaust turbines on the 8.8. Trojan Star 





and maniifactured marine superhéaters for 106 boilers. 
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NOTICES OF MEETINGS. 


. INSTITUTION OF MECHANICAL ENGINEERS.—/nternal- 
| Combustion Engine Group: To-night, 7 p.m., Storey’s- 
gate, S.W.1. Open Discussion. Hast Midlands Branch : 
To-night, 7 p.m., Peterborough. Annual Meeting 
‘ Electric, Welding,” by Dr. J. H. Paterson. Institution : 
Friday, January 25, 6 p.m.,. Storey’s-gate, S.W.1. 
General Meeting. ‘‘ The Care of Modern Steam-Generat- 
ing Plant from the Water Side,” by Mr. R. J. Glinn. 

Roya A aga ee ge 9 p.m., 21, Albemarle- 
street, W.1. “ retical 8 of Materials and 
i eakness,”’ bi fessor Sir William 
Bragg. Tuesday, January 22, 5.15 p.m., “ Electron 

tion and its Agpiicanions,” by Professor G. P. 

omson. Thursday, January 24, 5.15 p.m.‘ Recent 

Advances in Vision and Hearing,” by Professor H. 
Hartridge. 

Institution ,or ELecrRIcaL ENGINEERS.—Tées-Side 
Sub-Centre: Monday, January 21, 6,45, p.m., The 
Cleveland Technical Institute, Middlesbrough, ‘ The 
Control of Vol and Power Factor on Interconnected 

tems,”’ by 2 O. Howarth. eee and North 
Liverpool) Centre : Monday, January 21,,7 p.m., 
i as Generat ion, Distribution 


EK Bh,” by Mesars. C. W. 

Saunders and H. W. ition and Dr. Ry G. Jakeman. 
e Sub-Centre : y. Jan 21, 7.30 p.m., 

», Dundee. “A Critical Examination 

ractice Relating to the Electrical Warm- 

ditio of, and the Supply of Hot 
© r Buildings,” by Messrs. R. Grierson 
ts. North ..Midland Centre :, Tuesday, 
22,7... Ds jfiote! Metropole, King-street, 
. Developments in the U,8.8.R.,” 









Mr. A. inkhouge. S Centre :, Tuesday, 
anuary a 7 Pes 6 North British Station, Hotel, 
inburgh. “A Critical Examination of the Present 
Practice Relating to the Electrical Warming 
in bag ary | of, | the Supply of Hot Water. to, the 
Larger Buil »” by Messrs, R. Grierson and D. Betts. 
isst tion: Wednesday, aniary 23, 6 p.m., 


and Air- 





Tran ion : 

Povey: Pines Victoria-embankment, W.C,2. ,“* Electrical 
Development of Northern Ireland,” by Mr. C. R. West- 
lake. Institution: Thursday, January 24, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘“‘ Electrical Control of Road Traffic by Vehicle 
Actuation,” by Mr. T. P. Preist. 

INsTITUTION oF CiviL ENGINEERS.—Tuesday, January 
22, 6 p.m., Great George-street, 8.W.1. (i) “ The 
Construction of Haifa Harbour,” by Mr. E. J. Buckton. 
(ii) “‘ The Development and Construction of the Port 
of Beira,” by Mr. T. C. Frampton. (iii) “ Saint John 
Harbour, New Brunswick,” by Mr. Alexander Gray. 


Manchester and District Association: Wednesday, 
January 23, 6.45 p.m., The Manchester Lite: and 
Philosophical Society, 36, George-street, M ter. 


Institution Lecture to Students. ‘‘ Modern Methods 
and Plant for Excavations,” by Sir Henry Japp. Also 
Y ssociation : ursday 


at Birming and Ass y: 
iat at p-m.,; James Watt Memorial Institute, 
iain, 8. 
_Noiitn-East Coast INatrrution or Ene AND 
Ps ih t any, anuary 25, 6 p.m., The Mining 
astitute, Newcastle-u Tine. “The Relation of 
ae eal em, Engine ign,’ by Messrs. R, A. 
MacGregor and W. 8. Burn and Professor Frederic 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 
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An “all red” period is provided at the junction of 
High-street and Pembridge-road, for the benefit, of 
estrians, and green arrow filtration signals, have 
installed at the same; junction to facilitate the 
peseste of west. moving traffic in a.northerly direction. 
t is stated that since January 1, 1934, 136 traffic light 
signal installations have been brought into operation in 
the London traffic area, involving the erection of 737 
standards. The total number of installations in the 
area is now 374, of which 246 are in the Metropolitan 
boroughs. 


SHIPBUILDING IN 1934,—We continue below our 
summary of British shipbuilding in 1934; the first 
portion appeared on page 13, ante.—Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, 
have launched six vessels totalling 8,243 gross tons. 
The two largest were the 3,416-ton Chinese steamers 
Hai Heng and Hai Chen.—Four war vessels, H.M.SS. 
Sealion, Salmon, Fearless and Foresight, and nine 
other ships, were launched by Messrs. Cammell 
Laird and Company, Limited, Birkenhead. The 
aggregate tonnage was 22,975, and the two largest 
vessels were the 5,000-ton steamers Clement and Crispin. 
—The largest ship launched by Messrs. Alexander 
Stephen and Sons, Limited, Govan, Glasgow, was the 
10,600-ton passenger motorship Manoora. Five, other 
vessels were launched, and the total gross tonnage for 
the year was 22,153.—A 410-ton old dredger for foreign 
owners was launched by Messrs. Lobnitz and Company, 
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ANNUALS AND REFERENCE BOOKS. 


The * Practical Engineer’ Mechanical Pocket Book and 
Diary for 1935.—An examination of this handy little 
hook, this year in its 47th edition, shows that the 
iunual revision has made with care and judg- 
ment, has been made of excision as well as 
vidition, with the result that, whilst the book is no 
bulkier than before, it is up-to-date. Perhaps the 
greatest change is in the section relating to engineering 
materials, This gives a succinct account of the newer 
alloy We miss, however, reference to 

carbide’ tools now becoming so widely used. The 
section on friction and power transmission has also 
been substantially altered, particularly in those parts 
referring to toothed gearing, the practice relating to 


been 


as use 


steels. 


the | 
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tion with particular machines, apparatus, &c., but in 
a work largely used in the drawing office and shops 
| this is perhaps more permissible than in a pure text- 
|book. It should, at least, stimulate enquiry as to the 
comparative merits of the products of firms making 
different forms of the same appliance. Blank pages are 
inserted at the end of each section for notes. The book is 
published by Mr. Milford through the Oxford University 
Press, Warwick-square, London, E.C.4, and the pub- 
| lished price is 2s. 6d. net in a cloth binding and 3s. 6d, 
/net in a “ Pluviusin ” binding. 

Diaries and Pocket Books.—A ** Motorists’ Diary ” has 
come to us from Messrs. The Associated Equipment 
|Company, Limited, Southall, Middlesex, containing 
| copious illustrated information and hints of value to all 

motor-car drivers.—Messrs. Aveling-Barford, Limited, 


which has been modified of late years by the issue of |Grantham, have sent us an attractive little pocket 


British Standard Specifications relative to it. 


There | scribbling notebook. Illustrations of some of the firm’s 
is a somewhat free use of the names of firms in connec- ' road rollers are included.—A neat leather-bound pocket 











in Lava Country. 


diary, which has come to us from Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, contains particulars of the firm’s 
activities, some pages of miscellaneous information, 
and a useful coloured atlas of the world. 

Almanacs and Calendars.—We have received monthly 
tear-off calendars from Messrs. Peckett and Sens, 
Limited, Atlas Locomotive Works, Bristol; Messrs. 
The Wellman Smith Owen Engineering Corporation, 
Limited, Victoria Station House, Victoria-street, 
London, 8.W.1; Messrs. Scammell Lorries, Limited, 
High Holborn House, 52-54, High Holborn, London, 
W.C.1; and Messrs. Facsimile Letter Printing Com- 
pany, Limited, 10-14, Macklin-street, London, W.C.2.- 
A monthly tear-off calendar and telephone card 
combined has been addressed to us by Messrs. The 
County of London Electric Supply Company, Limited, 
County House, 46 and 47, New Broad-street, London, 
E.C.2. 
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THE PEAK-LOAD PROBLEM. 


simpler and more care-free existence if the form 
of energy with which they deal could, like gas, be 
economically stored. If such storage were possible 
it would, for instance, be easily possible to maintain 
the average generating-plant load factor in the 
eighties or nineties and, what from the consumer’s 
point of view would be equally or even more valuable, 
to employ a tariff the understanding of which 
required a knowledge neither of the higher mathe- 
matics, nor the higher economics. Since, however, it 
does not seem likely that this end can be attained, 


matters, the electrical engineer is faced with the 
dual problem of how to deal in the most efficient 








though it is dangerous to be prophetic on such | 


directly. At the present time peak loads, as 


59 | distinct from base loads, are being dealt with in 


stations, which are generally of the non-selected class 


61 | and are only run for such numberof hours a day 


Personal ........ 62 | as the demand for energy renders necessary. This 
Contracts. 62 | procedure is a direct outcome of the policy laid down 
a od o in the Weir Report of 1926, whereby the base load 
Notes from South Yorkshire "gg |i8 thrown on a few large and efficient stations. It 
Notes from the South-West a 62 is a policy which, at least for a time, has rendered 
Notes from the North ...... "gg |redundant a great deal of otherwise useful plant. 
Notes from Cleveland and the Northern Counties 63 | It must be noted, too, that this plant was not 
Notices of Meetings ................ a 63 | originally designed for the specific purpose of taking 
Annuals and Reference Books ' : 64° peak loads, and, perhaps naturally, it does not 


therefore comply closely with the rules which have 


As far as the boilers are concerned these conditions 
require the employment of pulverised-fuel or oil 
or gas firing, though stoker-fired boilers have been 


maak 1 teas 10 | found to give good results when the times of the 
The Late Mr. F. A. Bond. . 71 | peaks are known in advance, as they frequently are. 
Labour Notes... 72| Other solutions that have been introduced into 


practice are steam accumulation and _ hot-feed 


ne bua Sf en a a Masine 73 storage, while under suitable conditions the econo- 
Ensineere New York Pee ee 73 | misers may be designed to help the station over the 
sauneh New Books 73 | peak. As regards generating plant, it has been 


suggested that the principal aim should be cheap- 


75 | ness, even though some economy in operation is 
' wn . 77) as a result sacrificed. The obvious reason for this 
‘“* ENGINEERING ” Patent Record (Jllus.) . ....- 78|is that the cost of generating a peak-load kilowatt- 


Two One-Page Plates—OIL-WELL SURVEYING; 


hour is mainly made up of capital charges, and that 
it is therefore wise to keep these as low as possible. 


CALI-| On this basis it would therefore seem that the day 
FORNIA. PRECISION PROFILE-GRINDING | will soon arrive when the division of stations into 


two classes, depending whether they are operating 
on base or peak load, will also be extended to their 
design. This opens a not uninteresting field for 
speculation, and offers a problem for which there 
|may be more than one solution. 

| One solution to which we recently drew attention 
is the suggestion made by Professor F. G. Baily 
| that generation should take place at the pit-head 
|and not near the load centres. As we pointed out 
|in commenting on this, this solution seems to offer 
|the greatest advantages when the load factor is 
|low, which is just the condition under which peak- 





THOSE whose concern is with the public supply | load stations operate. Again, in the case of such 
of electricity would generally be able to lead a/|a station the absence of large quantities of circula- 


| ting water is of less importance than when a base 
|load is being dealt with, especially since, as we 
have already pointed out, economy in operation 
need not be a determining factor, nor need the 
cooling arrangements be so elaborate. Moreover, 
the probable presence of a grid line at no great 
distance renders such a suggestion more feasible. 
| Indeed, one of the objects of erecting the grid was 
to enable use to be made of such sources of power. 
And since these lines are available and their finance 
has already been taken care of, there is a great deal 
to be said for making the fullest use of them. More 
| might also be done in using one set of plant. to 


| meet the demands both for electricity and in- 





manner with the short-period loads, which occur | dustrial steam, a course that has already been 


at those times of the day when every one is 
demanding electricity for some purpose or other, 
and of how to find a use for the plant which is idle 
during the hours when all, except the unfortunate 
or the dissipated, are in bed. 

Something has, of course, been done in both these 
directions. The greater use of electricity, both for 
power and domestic purposes, has not only in- 
creased the consumption but has modified the 
acuteness of that peak in the load curve which 
used to occur on a winter afternoon. The changes 
in the habits of the people has also done a little, if not 
much, to fill up the deep valley which was so 
noticeable in the small hours of the morning. It is 
probable that considerably more could be done in 
both these directions, though it is equally probable 
that the problem will not be entirely solved by 
these methods. It therefore remains to be deter- 
mined what is the best way, both from the tech- 








nical and economic points of view, of dealing with 





more widely employed in other countries, 
especially in the United States. 

Another solution is that recently adopted in 
connection with the utilisation of certain blocks 
of water power. In Switzerland, Germany, and 
other countries water power has generally been 
considered as a means of supplying the base loads 
and of providing, either because of the natural 
configuration of the site or as the result of con- 
structing reservoirs, a method of ensuring an even 
flow of power, often in large quantities, throughout 
not only the whole of the twenty-four hours, but of 
the year. Under such conditions the inevitable 
diurnal and annual peaks are best covered either 
by thermal stations or by water-power plant of a 
secondary character. In Great Britain, such a 
procedure is not generally applicable, partly because 
our resources of water power are comparatively 
small and partly because those which do exist are 
remote from existing load centres. In fact, it waa 
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estimated by the Water Power Resources Committee 
that the total power available on a continuous basis 
was only 251,000 kW, of which 195,000 kW, or | 
77:5 per cent., was in Scotland. Actually these 
figures were on the conservative side, at least as 
far as Scotland is concerned. Indeed, as pointed | 
out by Mr. W. T. Halcrow in a paper read before 
the British Association last summer, 169,700 kW 
has already been developed in that country and | 
schemes for making use of a further 155,600 kW, or 
a total of 325,300 kW, have been proposed. Ofthe 
first amount some 107,000 kW is being employed for 
the reduction of aluminium—a process which, of 
course, demands large quantities of cheap electricity. 

The stations of the Lanarkshire Hydro-Electric Power 
Company, however, supply power for general 

purposes at a load factor of about 45 per cent., and 

the corresponding figure for the 24,000 kW supplied 

to the Central Electricity Board by the Grampian. 
Electricity Supply Company is 34-5 percent. These 

stations may therefore almost be classed as base-load | 
stations. On the other hand, the scheme of the 

Galloway Water Power Company, of which full 

engineering details have been recently given in 

these columns, has for its object the provision of 
energy at times of peak load on an economic basis 

This policy will enable resources amounting in 

the aggregate to some 21,500 kW to be developed | 
without any very extensive civil engineering works, | 
the result being that the cost of construction should | 
compare very favourably with that of steam plant. | 
The conditions for meeting the winter peak will | 
also be favourable, since three times the amount 

of water is available at that period than in the} 
summer, and as the peaks are less at week-ends 

than at other times, it will be possible to store 

water during that time for use on the other five 

and a half days. In a word, the underlying prin- 

ciple of the scheme is to enable an industrial load 

to be supplied for eight hours a day during the | 
winter time. 

This solution cannot of generally 
adopted, mainly for the very good reason that 
sufficient resources are not available to enable it 
to be employed. It therefore remains to be deter- 
mined what is the best thermal method of dealing 
with peak loads, as the present procedure obviously | 
has its limitations. On examination it may be 
found that it will be most economical to utilise 
specially designed steam plant for this purpose. 
On the other hand, it is obvious that the internal-| 
combustion engine has claims that it will be hard | 
to set aside, and it may be that the coming years | 
will see an increase of its employment in the elec- | 
tricity supply industry for this purpose. 


course be 








THE INTERNATIONAL TRADE AND 
INDUSTRY OF CANADA. 


Tue industrial expansion, which figures published 
in the past few days reveal, shows a considerable 
increase in trade within the Empire. As the pro- 
visions of the Ottawa Trade Agreement have now 
been in operation some time and the trade inter-| 
change schemes instituted between various com- 
ponents of the British Empire have been working 
for a reasonable period, the changes that have 
followed are becoming evident, although the 
interval is still short and recovery so far is still 
limited. On account of the great part the country 
played in the institution of the agreement, the 
trade of Canada offers one of the most interesting 
cases to examine. It is now evident that the 
United Kingdom, as well as every one of the 
Dominions, has alrevdy increased its trade with 
Canada, and the improvement has in every case 
been reciprocal. While it may be contended that 
gains are not vet on any very substantial scale, 
they must be measured in terms of the general 
international trading position, and on that basis 
they certainly afford a happy augury for the future. 
A few statistics will suffice to confirm the foregoing 
statements. Canadian imports from the United 
Kingdom rose from 84,466,055 dols. for the twelve 
months ending on March 31, 1933, to 105,100,764 
dols. for the following corresponding period. Con- 
ditions were by no means one-sided, for a jump was 
experienced in the Canadian exports to the United 
Kingdom of from 184,316,019 dols. to 227,502,838 | 
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dols. in the samé intervals. These figures neat | however, in somewhat reduced demand. Cutler) 
witness to the satisfactory trend of business within | experienced a set-back, but the value of small tools 
the Empire, and are corroborated by those for the | imported from the United Kingdom went up fron 
entire Commonwealth of British Nations. Within | 167,000 dols. to 201,000 dols. One very prominent 
this circle Canada obtained goods to the value of | feature was an increase by 75 per cent. in the sales 
140,403,886 dols. in the year ending March 31,| of “ vehicles—chiefly iron” from the United 
1934, as compared with 120,384,324 dols. for the | Kingdom. This trade shows every promise oi 
previous year, while, on the other side of the | increasing, particularly in the case of three leadin; 
account, she was enabled to supply 278,017,978 dols.- | firms, who have branch establishments in Canada. 
worth of goods, a substantial rise over the | although not manufacturing there. In the matte: 
222,118,927 dols. for the previous year. Her trading | of machinery, positions have been well maintained 
position is, nevertheless, by no means an easy one, | in engines and boilers, mining machinery, printin, 
for her proximity to the United States of America | presses and textile machinery, but there has been 
ensures that country transport advantages which |a substantial falling away in electrical apparatus 
are of considerable service in the maintenance of her which is somewhat surprising as it was expected 
trade. Another feature that assists American | that the wide adoption of the Electrical Code would 
traders is that the outlook of the two countries on | be to the direct advantage of British manufacturers. 
matters such as standardisation is much more alike | Belgian trade in common window glass has lost 
than is the case with Canada and overseas regions, | much ground since the Ottawa Conference, and the 
contending at home with very different conditions. | United Kingdom has to an increasing extent met 
Rather naturally, the United States supplies the the country’s requirements. 

















greatest proportion of Canada’s requirements. She | 
is still responsible for 54 per cent. of the imports, 
but Great Britain has improved her position and 
now supplies some 24-5 per cent. of the whole 
imports. No other individual country is respon- 
sible for more than 2-3 per cent., so it will be 
appreciated that the two great trading communities 
referred to dominate the entire position. Inter- 
Dominion trade has recently expanded at very 


Consequent upon the large increase of Dominion 
|exports to the United Kingdom, the Canadian 
|Government has exhorted the people to buy in- 
|creasing quantities of British goods. This will 
| prove of advantage to enterprising traders who are 
trying to develop the Canadian market. In the 
period under review the United Kingdom increased 
|its purchases of Canadian aluminium, copper, lead, 
zinc, nickel, and platinum. Motor-cars also showed 


| have more than once referred in these pages, has 


rapid rates. Exports to Australia in the last trading | improved results, while newsprint sales mounted 
year advanced by 66 per cent., to British India by | considerably. In the various categories of food- 
55 per cent., to British South Africa by 82 per cent., | stuffs, Canadian traders made headway in the 
and to New Zealand by 24 per cent. Reciprocal| Home markets, while the cordial trade relations 
advantages were obtained by all in the Canadian | between Canada and the other Dominions are leading 
markets. | to mutual trade in the commodities for which each 
A recently published report on economic condi-|is best suited; this should prove of enormots 
tions in Canada* gives definite indications of trends | ultimate advantage to the Empire, as a whole. 
in trade such as we have referred to above. The! The latest statistics relating to the industrial 
growth in the Welsh anthracite trade, to which we | output of Canada are for an earlier period than 
| those for her international trade, and they are 
been phenomenal. Until about ten years ago the | concerned with 1932, when the number of people 
United States monopolised the anthracite market, | engaged in manufacturing had dropped considerably. 
but in 1933 the United Kingdom supplied no less | The industries are mainly concentrated in the 
than 200,000 tons more than the United States. | provinces of Ontario and Quebec, but the Western 
The building up of so substantial a bulk trade has | Provinces are assuming steadily increasing impor- 
proved of great advantage to shippers, and has/tance. If the gross value of their production be 
been of advantage to Canadian traders, providing | regarded as the index, the leading industries, in 
them with vessels for the export of grain on the | order of importance, are: pulp and paper, electrical 
return journeys. It is suggested in the report that | power generation, slaughtering and meat packing, 
assistance would be given to this trade, which is of | flour and feed mills, butter and cheese, non-ferrous 
great benefit to the Welsh coal-fields, if better | metal smelting, petroleum products, printing and 
loading facilities were installed at United Kingdom | publishing, bread and other bakery products, and 
ports. At some of these, improvements have been | electrical apparatus and supplies. One-third of 
made, but further development might well be|the total imports of the Dominion are for use in 
considered, as the methods of shipping anthracite, | these and other industries. 
including breakage, play an important part in the| The principles which have guided Canadian 
condition in which it is delivered in Canada, where | industry are in marked contrast with those prevailing 
it has to compete with supplies delivered from the | at present in the United States, where the compul- 
United States by rail. A large amount of capital | sory shortening of hours and higher rates of wages 
has been invested at Canadian ports in the provision | have increased costs materially. In spite of all the 
of discharging plant, screening houses, and wharf | changes across the international border, including 
space for the proper handling of such cargoes. This | the wide fluctuations in the value of the dollar, no 
great development is mainly due to the fact that | price changes were influenced in Canada by those 
the Dominion has imposed an import duty of occurring in the United States. Activity in the 
50 cents per ton on United States anthracite, both | bridge and structural steel works is still consider- 
for revenue purposes and for protection to the | able, and prospects appear to be improving; the 
United Kingdom product. In the iron and steel | Federal Government also seems inclined to under- 
group of imports the trade in certain classes has | take more public works construction. While the 








|improved materially, but in others it is still some- | depression has necessitated restriction of further 


what disappointing after the efforts that have been | gir-mail contracts, the vital work of mining develop- 
made to organise it on a better footing. Rolling- | ment, through the assistance of aerial survey, has 
mill products have shown an increase on the last been continued with unabated vigour. The con- 
trading year of 50 per cent., but this change was) struction of certain sections of the Trans-Canada 
mainly due to larger demands for plates and sheets, Airway, as an unemployment relief measure, has 
for tinplate, and, to a much smaller degree, for | been continued, and 48 intermediate aerodromes in 
band and hoop iron. The increased returns for | unsettled areas are being constructed. When this 
tinplate, which almost doubled, were made at the | work is completed there will exist an airway from 
expense of the United States. Imports of certain | the Atlantic to the Pacific, with safe landing-places 
other metals from the United Kingdom made great | at an average distance of 25 miles. 

headway. For instance, the official classification | 
covering alloys more than doubled, and the figures 








for bauxite ore, presumably for the production of 
aluminium, was well maintained. United Kingdom 
supplies of brass, aluminium, copper and tin were all, 

* Department of Overseas Trade. E« ic Condite 
in Canada, by F. W. Field, Senior Trade Commissioner 
in Canada and Newfoundland. H.M. Stationery Office. 
Price 4s. 6d. net. 





PROGRESS IN INDUSTRY. 

| It has become a commonplace in this world that 
| we cannot stand still; either we must continue to 
| progress or, alternatively, fall behind, quickly to 
vanish from the scene. In the engineering industry. 
unfortunately, of recent years too many well-known 
and respected firms have disappeared owing to the 
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difficulties of weathering the rough times through 
«hich we have been passing. Others have found 
hat only by drastic reorganisation have they been 
:ble to place themselves on a productive basis 
from which they may hope to reach out and share 
in the world trade available. But such organisa- 
tion in these days hardly suffices, as Mr. D. A. 
Bremner, Director of the British Engineers’ Associa- 
tion, pointed out in the address he gave at one of 
that body’s luncheons, on the 10th inst. Mr. 
Bremner drew attention to the many changes which 
were proceeding all round the engineering industry, 
pointing the moral that if the latter did not fall 
into the stride it would end by being out of the 
running. ‘“‘ Change or Decay”’ was the title given 
to his remarks, but he explained that the words 
were not intended to be taken as merely descriptive, 
but in a more forceful mandatory sense—the 


industry had to change, or it would decay as the | 


only alternative. 

Changes are taking place in every sphere. The 
daily Press reports from foreign countries show that 
continually one after another around us is organising 
industry on national lines, and that fundamental 
changes are taking place in the attitude of mind 
of people towards the great problems of production 
and distribution of wealth. This has been very 
marked, of course, in Russia, Italy, the United 
States, and Germany; now France promises to 
follow suit. Each thinks that it has adopted the 
solution most applicable to its peculiar conditions, 
but, as Mr. Bremner stated, none so far tried would 
be likely to prove acceptable to the people of this 
country. Great Britain’s outlook is complicated 
in a different way from that of any other country 
by reason of the close connection which it is essen- 
tial we should maintain with other constituent 
parts of the Empire, and the methods of Russia or 
Germany cannot conceivably be applied to any 
complex organisation such as ours. It is essential, 
therefore, that special means should be adopted, 
suited to our love of independence and of private 
enterprise and initiative—priceless assets in their 
way, but which Mr. Bremner submits must be co- 
ordinated to the greatest net advantage of the nation. 

It is these matters that now require attention, 
apart from technical progress and production 
problems. That changes are on the way is un- 
doubtedly proved by the mere fact that draft Bills 
put forward by responsible parties are now actually 
in being, if only to afford subject for debate and 
discussion. It is quite impossible to ignore such 
signs 6f the times, and to sit in an armchair and 
just read of them is the best way to court disaster. 
We agree with Mr. Bremner that these things 
must be considered, and the engineering industry 
must make up its mind on what action it will take. 
Engineering employers are satisfied to put up 
great sums of money in order to organise effectively 
on the matter of wages, &c., which constitute only 
a part of their production costs ; yet little is done 
to organise the industry itself, although without 
such organisation the wages question will in time 
become of little moment, from the fact that work 
will pass into the hands of our competitors. 

Another aspect was dealt with at the function 
referred to and deserves consideration. We were 
daily supplying to less advanced countries engineer- 
ing products of a relatively low value. In such 
countries the march of education is bound in time 

» make the people hopeful of being self-supporting. 
Seginning at first with training in repairs of the 
plant we are now supplying, they will in time come 
'o make these classes of goods themselves, when 

ir market will shrink. Mr. Bremner considers 
iat the industry should turn its attention to higher 
iality products which such countries could not 

‘tempt. He, quite fairly, argues that within our 

it borders we have immense possibilities of this 

1 to form a base load which could be organised 

nomically and effectively, and that upon ‘this | 

ould rear an equally effective export business 
great advantages in the matter of prices. 

re is a great discrepancy in many classes of the 

le per ton of our exports and the corresponding 
jue for imports, and Mr. Bremner contended that 
merely marketing the simpler and cheaper 
products, we were not taking proper advantage of 


work which the nation had acquired, and would 
in the end be left with constantly shrinking fields 
of activity, the situation being aggravated by our 
own conditions of internal competition. 

Now that tariffs are in force it is incumbent upon 
the industry to live up to the standard expected 
of it. Itis of no use, Mr. Bremner said, approaching 
the Government for any upward revision of tariffs 
unless the industry can show that it has done 
everything possible to meet the situation. Such 
has, clearly, not been the case, at least to the 
extent in which other industries have been reor- 
ganised. It is considered, in view of what is 
happening on every hand, that the leaders should 
jointly face the position, in conference, and study 
their industry, with a view to introducing changes 
which would be complementary to those being 
adopted all around them, in order to put it on a 
much sounder footing for their own sakes, and, we 
| may add, to complete the national structure. The 
| Director of the Association has undoubtedly done 
good service in drawing attention to this really 
serious matter, and we hope that the industry will 
rally to that body with a view to something being 
done on the lines suggested. 

That the views expressed met with approval 
|was evident, and Mr. E. Bruce Ball, on being 
jasked to move a vote of thanks to Mr. Bremner 
|at the close of his remarks, certainly voiced the 
feelings of most present. Mr. Bruce Ball stated 
that the industry was obviously in need of an 
organisation to take charge of and control its 
economic and commercial side, and if it had this, 
undoubtedly a great advance could be made. 
| While there had been an increase of volume of 
business there had been little increase in value, 
jand he hoped something would definitely result 
from the subject having been brought forward in 
| the way it had. 














NOTES. 


THE MACHINERY OF CARGO LINERS 
| From principles, it has been said, is derived 
probability ; but truth, or certainty, is obtained 
only from facts. The controversy which centred 
| round the question of “steam versus Diesel ’’ machi- 
|nery for ship propulsion some years ago suffered 
| much when paucity of facts obliged the protagonists 
to fall back upon principles, and it is significant that, 
as more and more facts have become available, 
the former ‘ warfare’’ between the opposing 
factions has given place to a general recognition 
that there is scope for both. Superintendents are 
| traditionally reticent where ships’ service data are 
| comosrned, and authoritative statements of their 
experience acquire added value by reason of the 
‘considerable number and variety of the systems 
now claiming attention. Mr. Sterry B. Freeman, 
|C.B.E., the superintendent engineer of Messrs. 
| Alfred Holt and Company, Limited, has contributed 
|a number of informative papers to the proceedings 
| of various institutions, and in an address to Lloyd’s 
| Register Staff Association, on January 10, discussed 
| in some detail the operation of the large and repre- 
sentative fleet for which he is responsible. Although 
the new vessels built for the Blue Funnel Line since 
1925 have all been motorships—in itself a fairly 
conclusive proof of service experience—some two- 
thirds of the fleet is still propelled by steam machi- 
nery, reciprocating engines and turbines being in 
use in about equal proportions. Taking 8,000 
shaft horse-power as the basis of comparison—this 
being a power which could be developed conveniently 
and economically by either steam or internal- 
combustion machinery—Mr. Freeman showed that 
of three oil-engine and three steam-turbine arrange- 
ments, the two-stroke double-acting oil engine, 
whether single-screw or twin-screw, was the most 
economical in running costs, although the twin- 
screw high-pressure turbine system with oil-fired 
boilers had the lowest first cost. Taking the first 
cost of this turbine arrangement as 100, an installa- 
tion of similar turbines with coal-fired boilers and 
mechanical stokers was 101 units, and the same 
turbines with oil-fired boilers and electric auxiliaries 
110; whereas the first cost of four-stroke single- 
acting, supercharged, twin-screw oil engines amoun- 








engines to 117, and similar engines driving a single 
screw, 113. Comparing the running costs, and 
taking inte consideration fuel, stores, repairs, wages, 
victualling, and an allowance of 4 per cent. for 
depreciation, the respective annual expenditures 
were found to be 39,000/., 36,700/., 31,7001. for the 
turbine machinery, and 29,600/., 29,400/., and 
28,6007. for the internal-combustion engines. In 
his experience the cost of repairs did not vary 
greatly between one ship and another, age having 
more to do with the amount of repair than the type 
of machinery. ' He added that the Dolius, with 
Scott-Still engines, compared well with her sister 
ship and had never been more than eight hours late 
at the end of a voyage—a creditable record for an 
engine of frankly experimental character. Turning 
to the question of materials, Mr. Freeman empha- 
sised the remarkable effect upon condenser and 
superheater trouble resulting from the introduction 
of the aluminium-brass condenser tube (copper 76, 
zinc 22, aluminium 2), not a single failure having 
occurred with these tubes. Trouble with blocked 
superheater tubes was obviated, as the boilers did 
not prime when the condenser tubes were tight, and 
therefore scum was not carried into the superheater. 
Pitting of turbine blades, wear of piston rings and 
of metallic packing, had all been reduced by the 
elimination of condenser-tube failures. 


Inquiry mto Fatat Roap AccIpENTs. 

Considerable criticism has been levelled at the 
road accident returns in the past on the ground 
that they were not sufficiently detailed to serve as a 
basis for future safety measures, and it is therefore 
satisfactory to report that a searching and com- 
prehensive inquiry into the causes of fatal accidents 
is now being made by the Minister of Transport 
with the assistance of the Chief Officers of Police 
throughout the country. Information is being 
sought by the Minister on such questions as the 
conduct of drivers and cyclists at pedestrian cross- 
ings and the age of cars involved in accidents. 
When goods vehicles are involved, particulars will 
be required as to whether they were fitted with 
guard rails or running boards, and if not, whether 
the presence of guard rails would have mitigated 
the accident. The character, width and condition 
of the road where the accident happened will also 
be stated. Other particulars to be given will include 
information as to the time, place and nature of such 
accident and the type of vehicle involved, together 
with the age and sex of the driver. The victims 
will be classified, and in the case of pedestrians, 
information will be obtained as to their movements 
immediately before the accident. The reports 
will indicate the causes to which accidents are 
attributed wholly or in part. It will be stated 
whether the accident occurred at a marked crossing, 
and if so, whether the driver or cyclist failed to 
stop. Particulars will also be given of the horse 
power and year of manufacture of the vehicles 
involved, and when a driver is reported to have been 
fatigued, details of the hours of driving will be 
required. It is further proposed to report con- 
struction features of vehicles which contributed to 
the accident and defects in the layout and surface 
of the road. From these particulars, it will be 
noted that a most searching inquiry is proposed, 
similar in its scope to the inquiries made into fatal 
railway accidents. It may be observed, however, 
that the latter are conducted by a specially qualified 
official of the Board of Trade, whereas it appears 
that the inquiry into road accidents is being made 
by the Chief Office of Police for the district, who, 
however capable, is hardly likely to be qualified as 
a traffic expert in the wider sense of the term. In 
spite of this objection, however, the inquiries will 
be widely welcomed, as they will undoubtedly 
assist in the formation of a sounder judgment on the 
relative responsibility for accidents of the various 
road users than has hitherto been possible. 


THe WoRLD’s SHIPBUILDING AND MARINE ENGI- 
NEERING. 


For the first time, the upward tendency, manifest 
since the beginning of 1933, in the total tonnage 
of the merchant shipping under construction in our 
shipyards has suffered a slight check. It is shown 
in the recently-published quarterly shipbuilding 
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take into account vessels of 100 tons gross and/| has also increased to a marked degree in the cycle | It will be seen that although there was a small 
|industry and to a lesser extent in the motor-cycle | improvement in production in 1934, the figure is 
industry. 


upwards only, that the aggregate tonnage of the 
under construction in Great Britain and 
Ireland on December 31 was 596,834, as compared 
with 604,296 tons on September 30, 1934, a decline 
of 7,462 tons. Nevertheless, the total for the last 
quarter of 1934 is 265,293 tons, or 80 per cent., 
greater than that for December, 1933, and exceeds 
the aggregate tonnage under construction in the 
seven leading foreign shipbuilding countries. More- 
over, 93,428 tons of shipping were commenced in 
this country during the last three months, and 
206,527 tons were launched, an increase, as com- 
pared with the September quarter, of 16,517 tons 
in the shipping commenced and of 23,105 tons in 
the tonnage launched. Another feature is that the 
tonnage upon which work has been suspended is 
relatively small, amounting to only nine steamers 
making together 26,688 tons. It is to be hoped, 
however, that the resumption of work on these 
nine vessels will not long be delayed. The aggregate 
tonnage of the merchant ships building in foreign 
shipyards on December 31, namely, 654,888, was 
about 52,000 tons less than that in hand on Septem- 
ber 30, but it was nevertheless 229,000 tons greater 
that the figure for December, 1933. On the other 
hand, 109,469 tons of shipping were commenced 


vessels 


abroad during the December quarter, this figure 
decline, compared with the 
previous three months, of as much as 71,708 tons 
The aggregate of the launched, 
however, increased from 123,375 in the September 
quarter to 177,855 in the last three months of the 
year. Of shipbuilding countries abroad, Germany 
now takes the first place, with 139,611 tons of shipping 
under construction on December 31: France retains 
second place with 120,952 tons; while Japan falls 
to third place with the decreased total of 104,640 
tons, Denmark is fourth with 78,630 tons, and 
Sweden fifth with 60,140 tons. The total 
power of marine engines either under construction 
at the works or being installed on board vessels, at 
the end of December, 1934, 1,445,838. This 
was made up of 102,033 i.h.p., the total for recipro 
cating steam engines, 646,601 shaft horse-power, the 
aggregate for steam turbines, and 697,204 i.h.p., 
the total for oil engines. Great Britain and Ire 
land was responsible for 630,524 h.p., and headed 
the list of engine builders. France was second with 
242,940 h.p., Germany was third with 162,986 h.p., 
Japan was fourth with 120,355 h.p., Sweden was 
fifth with 81,185 h.p., and Italy sixth with 80,700 
h.p The totals of 
below 70,000 h.p. 
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PROBABLY owing to the close connection between 
the cycle, motor-cycle and motor industries and the 
fact that, at any rate with regard to cycles and motor 
cycles, manufacture is frequently carried on by the 
same firms and at the same works, no distinctions 
are made between the three industries, as regards 
employment statistics, which are shown in Table I. 
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Taste |.—Employment in Construction of Motor 
Vehictes, Cycles and Aircraft. 
Motors, Cycles and Aircraft 

Yea Index of 
Number Number Number No. Em- 
Insured Un Employed ployed 

employed (1923 

100) 

| 
1023 101,830 16,108 100-0 
1924 203,340 16,145 106-5 
1925 214,540 14,100 | 114-2 
1926 94.040 21,609 115-2 
1927 32.860 18,339 | 122-1 
1028 &30 22,015 | 121-1 
1920 5,410 17,614 129-6 
1930 140 40,647 117-5 
1931 320 57,462 193,858 110-3 
1932 oR0 55,779 196,301 111-7 
1933 261,720 44,168 217,552 123-8 
1034 271,530 28,819 242,711 138-1 
These figures are, therefore, dominated by the 


motor industry which is by far the largest employer 


of labour, and much of the increase in 1934 must be | 


due to that industry. 


TABLE 


1907 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 


1930 


1931 


19838 
| 1934 


Monthly 


Qr 


Monthly 


IT. 


3,800 
65,000 
100,000 
80,000 
60,000 
80,000 
110,000 
120,000 
140,000 


TABLE 


Average. 


TABLE 


Average 


1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
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Numbe 


4 
4,530 
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Number 


117 
16 


18 
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10 
Nil 
Nil 
Nil 


-Production of Motor Cycles. 





| still very much below that for a normal year, sa) 
11929. This would suggest that the decline has not 
been due entirely to the depression. The motor- 




















162,000 
144,000 cycle industry has undoubtedly been- affected by 
ony ned the growth in the production of small cars, which 
20,5¢ 2 . 
77 000 are now obtainable in the second-hand market at 
68,000 prices very little in excess of those of the large: 
58,000 motor cycles. Moreover, demand has been affected 
61,000 by changing fashions in motoring. In the days 
U.K. Exports or Motor Cycies Aanp Parts. 
Motor Cycles and Tricars | Parts. 
Value. | Value, 
| | | 
. Index » Index ¢ | Index 
r. (1913 = 100). % (1913 = 100). (1913 = 100) 
100-0 61,106 100-0 18,111 100-0 
174-6 106,362 174°1 53,046 
302-3 187,402 306-7 68,082 
215-9 130,017 212-8 64,828 
200-1 118,351 193-7 60,119 
313-5 168,308 -4 ¢ 439-5 
322-6 175,621 -4 75,297 415°! 
269-7 141,436 *5 63,004 347 
236-6 116,558 ‘7 51,111 2 
410-8 244,664 4 97,589 38-8 
535-1 308 ,622 5-1 130,290 719-4 
234-6 154,249 S-4 101,845 62-3 
241-7 132,493 -8 92,181 509-0 
72-9 279,170 456-9 619-1 
552-4 330,832 41-4 851-9 
248-3 149,079 244-0 614-1 
208-5 128,849 10-9 402-1 
396-9 238,756 390-7 695-0 
337-2 201,674 330-0 : 663 -6 
148-3 89,404 146-5 61,415 339-1 
131-1 81,141 132-8 48,489 267-8 
195-1 119,608 195-7 67,442 372-4 
193-9 118,025 193-1 67,905 374-9 
86-4 48,671 79-7 48,043 265-3 
67-2 37,566 61-5 41,761 230-6 
167-0 89,678 146-8 48,792 269-4 
146-9 82,248 134-6 55,738 307-8 
73-1 37,925 62-1 32,602 180-0 
69-8 35,821 58-6 29,465 162-7 
125-9 65,703 107-5 217-1 
131-1 69,269 113-4 240-9 
73-4 38,306 62-7 196-3 
82-8 46,527 76-1 72°7 
105-9 59,502 97-3 238-9 
118-7 65,473 106-9 262 -6 
65-3 14.866 57-0 203-4 
96-3 2.514 85-9 71-6 
* Average of two months ’ 
J.K. Ner Imports or Motor Cycries anv Parts. 
Motor Cycles and Tricars. Parts 
Value. Value. 
Index ¢ Index P | Index 
(1913 100) mn (1913 100) ‘. 1913 = 100). 
100-0 3.795 100-0 6.801 100-0 
13-7 728 19-2 1,466 21-6 
26-5 1,569 41-3 1,372 20-2 
| 5 200 5-3 1,929 28-4 
| 59-0 3,035 R0-0 1,435 21-1 
5-1 170 4°5 925 13-6 
2-6 115 3-0 863 12-7 
10-3 582 15-3 RR6 13-0 
4-3 07 5-5 576 8-5 
6-8 416 11-0 907 13-3 
15-4 810 21-3 
401 5-9 
10-3 558 14-7 670 9-9 
390 10-3 1.472 °1-6 
370 9-7 362 5-3 
475 2-5 563 8-3 
129 3-4 684 10-1 
625 16-5 457 6-7 
906 23-9 402 5-9 
215 5-7 509 7°5 
130 4-7 438 6 
3-4 156 4-1 14 0-2 
6-0 225 9 489 7°2 
- 346 5-1 
8-5 245 6-5 184 2-7 
Nil Nil . 
Nil Nil - 
Nil Nil 


(a) Motor Cycles.—The figures for the estimated ; when the majority of cars were of the open type, 
From other indications, production of motor cycles in recent vears are given there was not the same degree of difference in com- 
however, it would seem probable that employment | in Table II, above. 


fort between the car and the motor cycle that i 
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ipparent to- day. For this reason many firms manu- 
facturing motor cycles have been turning their 
attention towards the production of vehicles which 
will compare in initial and running costs with a 
motor cycle, while at the same time giving a greater 
degree of weather protection. The most common 
of such vehicles is the three wheeler, but at the 





TABLE V INTERNATIONAL EXPORTS OF MOTOR CYCLES. VALUE £000’s. 





It will be seen that although the percentage of 
British exports of the total declined in 1934, it was 
still higher in that year than in any year previous 
to 1932. This is what would be expected in view 
of the currency movements in recent years. In 
1932 and 1933 British exports were assisted by the 
depreciation of sterling, but in 1934 with the de- 








to and from their work, and it may be that with 
rising employment this market willexpand. Taking 
the world as a whole, registrations have increased 
steadily with the exception of 1931, and the low 
level of exports during the last few years is there- 
fore all the more surprising. On the whole, any 
rapid growth in demand would appear unlikely 








































































































1913. 1924. 1928. | 1929. 1930. 1931. al 1932. | 1933. | 1934. 
ee ws ii pa yr ~ HT 1 i} “¢: tz i 3 - el oo 
anne ooo | Fer |} cooo | Perl! ooo | Fer |} sooo | Pee |) coo. | Pet | £000 | ge | cooo,| Fe || sooo | Pet || sooo | Per 
£ Cent Cent. Cent. || | Cent. 1] Cent. | Cent. Cent. Cent. Cent 
United Kingdom | 733 | «69-5 || 1,626 | 59. 1 | 2520 | 65-9 | 2,004 67-25 || 1,833 | 63-7 | 56-3 765 | 68-9 || ‘668 | 73-8 | 638 | 67-6 
Germany |} 130 | 12-3 || ! 211 | 5:5 316 | 8-0 316 | 11-0 250 | 14-4 140 | 12- 45 5-0 75 7:9 
F¥ Weel | 154 14-6 || 907 | 32: : | 23-7 || 764 19-3 || 550 19-1 391 22-4 122 11-0 | 122 13-5 179 19-0 
France A iy 3-5 || 143 186 4-9 || 205 | “5-2 | 180 6-2 || 120 | 6-9 84 7-5 || 70 7-7 52 8:5 
Total ..| 1,054 | 100-0 || 2,753 | 100-0 |r 3,822, lie 100-0 AE 3,949 | 100-0 ak 2,879 | 100-0 | 1,741 | 100-0 | 1,111 | 100-0 | 905 | 100-0 944 | 100-0 
| m oe i eS Tae PP J hy é A 
TABLE | VI.—INTERNATIONAL EXPORTS OF MOTOR CYCLES (NUMBER), 
ncibcieimasadaamtiiaabtiid — —- —______-- a al * 
| 1926 | 1928. 1929 i 1930. | 1931. | 1932. | 193% 1934. 
| ' = 
Motor Cycles. Bins | Sie | Per \ ee Per ] Per ] Per || | Per Per Per 
No | Cent. Ho Cent. } Ho | Cent ] No. Cent. || No. Cent. || Ko | Cent. || No | Cent. No Cent 
| | | | 
Fe es fh oe a it oe | ee: MAY Ae | akin 
United Kingdom | 48,120 | 59-8 || 59,904 59-9 || 62,428 | 60-1 | 42,689 | 58-8 \ 23,900 54-9 || 19,920 | 69-4 || 18,000 | 75-2 || 16,800 65-4 
Germany | ee) a | 4681 | 4-7 7,540 |  7:3|| 7,554 11-4 || 7,300 16-8 3,504 12-2 1,300 5:4 1,890 7-6 
USA. ts .. | 22,670 | 28-1 || 18,934 | 19-9 16,265 | 15-6 | 10,262 14-1 || 5,400 | 12-4 2,000 7-0 1,900 7-9 3,960 15-9 
F rance es ee | 5,052 *. 3 {| 6,970 | 7-0 |) 6,978 6-7 | 5,702 7-8 || 3,964 9-1 1,968 6-8 1,640 6-9 1,480 5-0 
Belgium 2,497 3-1 || 9534 | 95 || 10,722 10-3 |} 6,444 8-9 || 2,980 | 6-8 1,320 4°6 1,100 4-6 1,300 5-2 
Total... | 80,496 | 100-6 || 100,023 | 100-0 | 103,933 | 100-0 | 72,651 | 100-0 } 43,544 | 100-0 ! 28,712 | 100-0 ] 23,940 | 100-0 || 24,930 | 100-0 
1934 Motor Cycle Show a new type RE Py in the ; valuation of the dollar the advantages to Great; but a steady improvement should be apparent 
Whitwood Monocar. Britain were reduced. during the coming year. 

This provides accommodation for the driver; The factors mentioned above will probably be| (6) Pedal Cycles.—The year 1934 was a record 
and one passenger, a light frame and body work Taste VII.—U.K. Production of Pedal Cycles. one for many " esilinnigan of pedal cycles. In 
giving protection from the weather. The machine seee ses os8 ses0 ne.eee the absence of official production statistics, any figure 
is two-wheeled and, since the driver cannot use his 1925 640,000 1931 536,000 for the country as a whole can only be an estimate, 
feet when stopping, is provided with a pair of small 1926 680,000 1932 520,000 but it appears extremely probable that the 1934 
wheels on a shaft at right angles to the main frame 1927... 680,000 1933 600,000 production was well above the previous record, 
which can be raised and lowered by means of a hand — se oo: 1934 900,000 estimated at 840,000, in 1929. Estimates of pro- 
control. It is too early to say whether this model fi he di df , duction for each year since 1924 are given in 

. . . . . . “4 7 ) 
will achieve popularity, but it is of interest as being |°" eae, y strong to ek mer ek oman saneo09b. Table VII. 
the first attempt to produce a motor cycle with a Ic ge tay oe “ye y 26m l . gon “ , During the depression the production of pedal 
degree of weather protection comparable to that of | O" the other hand, the revival in home demand 1n | eyeles was fairly well maintained owing to the fact 
a car. Taste VIII.—U.K. Exports of Pedal Cycles. 
-_ , : TasLe IX.—U.K. Net Imports edal 

With regard to engine capacity, the 250 c.c. i ; —— saan hen a8 Senporte of “a  Cyctes. ut 
“ngine ars ve displaced largely the 350 c.c. | Ind 
engine appears to have displaced largely 3 Monthly = (isis = Value, (gis = we Index | yy ~~ 
size and is now second in popularity only to the stan- Average. | | 700). £. 100). Avengn Number. | (1013 = 2 (1913 = 
dard 500 c.c. As in the case of private cars there is , 100). | ’ 100). 
probably too wide a range of models. This increases ; —— ———. 
the cost of individual machines and must un- a8 .. 12,808 | 100-0 | 50,700 | 100-0 1918 .. -| 80 | 100-0 | 218 | 100-0 
doubtedly be a factor in preventing any large lst Qr. 14,875 120-9 76,241 150-0 ue Qr. | 82 } 273-3 | 872 174-6 
increase in sales. On the other hand, there is little | 2nd ,, 16,800 136-6 | 87,162 | 171-6 2nd ,, 121 | 403-3 811 380-8 
likelik 1 of indivi lfi shandontng > of the Srd ,, 17,178 | 139-6 86,752 | 170-7 3rd ,, 114 380-0 7107 831-9 
IKE ays 0 aoe idua rms abanc ely dif it r2 mS a 18,074 146-9 91,163 | 179-5 4th 43 160-0 310 145-5 
models produced, since it is extremely difficult to 1926— 

“enenee! od ° F : ful| 1st, @. 28,989 | 285-6 | 132,864 | 261-6 Ist Qr. | 135 450-0 | 424 199-1 
forecast which model will prove the most successfu 2nd ,, 21,249 | 172-7 | 93,608 | 184-3 2nd ,, 142 473-3 825 387-3 
n any year. of Sas | St | ee | eS | ee a ee 

Exports of motor cycles are shown in Table III. | y993_-” ’ 0 ” 34 118-3 | 218 | 100-0 
It will be seen the ; ‘the recovery in| lst. Qr. 20,457 | 239-4 | 119,024 | 234-3 Ist. Qr. so | 100-0 | 2 “ 

will be seen that the whole of the ecover) na @ sess | 240-1 | 122606 o.3 ing 2 | mt a7 Be 
production was due to the home market, since the rd ,. 23,902 | 194-3 | 93,380 193-7 Sra | 97 328-8 496 232-9 
total exports for 1934, at 16,266 units, were 1,131 A. 30,066 | 244-4 | 112,609 221-7 —_ m 45 | 150-0 222 104-2 
below the 1933 total. There was, however, a welcome | “ist Qr. ..| 82,996 | 268-1 | 122,661 241-8 Ist Qr. | 56 186-7 370 173-7 
recovery in exports in the fourth quarter of the | 2nd,, ..| 30,528 | 248-1 | 122,804 | 242-0 2nd ,, | 186 620-0 | 1,185 556-3 

tye ow : , rd” =): | 26,605 | 200-0 .| 95,667 | 188-4 $rd |, 127 | 423-8 796 878-7 
year, which is generally a slack period. Comparing 4th ,, 7 ..| 34,574 | 281-0 122,692 241-4 4th 57 190-0 360 169-0 
“xports > fi ‘ 934 with | 1930— 1930— 
ports for the first eleven months of be 34 i i @ | 28,716 238-4 | 106,408 ane-6 les |, wee + ime aso bsigaial 
those for the corresponding period of 1933, there 2nd ,, 22,022 179-0 87,746 | 172-8 2nd ,, } 107 | 856-7 721 338-5 
were increases to South Africa and Australia of | 8rd ,, 16,705 135-8 | 66,210 130-4 $rd ,, | 9 | 380-6 $60 309-9 
eg sonal : 4th ,, 14,939 121-4 | 64,902 108-1 4th |, 58 198-3 362 170-0 
24-6 per cent. and 54-5 per cent., respectively, | 1931- 1931—’ 
but of . tes wenoets ; which | Ist Qr. ..| 15,088 | 122-6 | 54,272 | 106-9 Ist Qr. 54 180-0 338 156- 
on the other hand exports to Holland, wl | ..| 16,849 | 182-9 | 60,600 | 119-3 na ® | ee 156-3 
was the largest individual market in 1933, declined | rq ”” | 12186 | 98-6 | 48,234 85-1 3rd” | 325 | 416-7 O86 348.1 
by 49 per cent. -.” 14,477 | 117-7 | 46,287 91-1 ie 93 | 3810-0 500 284-7 
rhe substantial increase in exports in the fourth | “ist gr. ..| 12,860 | 104-6 | 44,705 88-0 = - : Nil | rs Nil wee 

wastes ¢ ; etic “ee” ih) La Ba vie _| gna, <. <.| 168865 | 116-5 | 48,802 95-1 1st Qr. Y ia 50-0 r 
q , « r of 1934 would appear to indicate better pros - “| it'seo | 02-6 | Seago $83 1st + } 38 50-0 24 11-3 
pects for the current year, but it must be remem-/ ¢¢n 7” |) ‘|) 14,608 | 119-4 | 42,218 83-1 Srd ‘| 10 ss-3 | Hy iH 
bere ‘ imilar increase i 1933— 4th , 136 453-3 | 37 
ered that a similar increase took place in 1933, ist Or. 14,043 | 12-5 | 43,771 oss | ret” 53- ai | 37.2 
though on a smaller scale, and yet the totalexports| na | 13,820 | 112-3 | 40,141 79-0 | 
for 1934 were below those for the preceding year. = | ae et ons 2 4 2 peg OTT ee cTart 

y . . oon 23,497 “7 s 24° ‘. 

There has been virtually no foreign competition | 1934 | that a number of people who had previously used 
in the British market. The net imports for recent =~ Qr. -} — —. ae 196-9 | motor cycles took to the cheaper form of transport. 
years are shown in Table IV. Since the last quarter| rq ”” | 23,007 187-0 | 62,685 | 123-3 |The vastly increased demand in 1934, however, must 
of 1931 there has been an excess of re-exports over | “4th ,, 32,171 261-6 | 86,812 | 170-8 | be ascribed largely to the use of cycles for pleasure 
imports and the value of imports of parts has oa Te purposes. ‘“ Hiking” has been giving way to 
been negligible. * Average of two months. cycling, and the change is probably a permanent 

lable V the value, and in Table VI the number, | 1934 is encouraging. There is still a fairly steady | one. 
of motor cycles exported from the principal manu- | market among young employees who find the motor} The improvement was not, however, confined to 
facturing countries are given. cycle the cheapest and quickest means of getting|the home market. Exports, which are shown in 
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Table VIII, increased by over 35 per cent. between 
1933 and 1934. 

It is particularly satisfactory that the greater 
part of the improvement took place towards the 
end of the year. In fact, the figure for the last 
quarter of 1934 has only been exceeded twice in 
the history of the industry, namely, in the first and 
last quarters of 1929. The average value per cycle 
has remained at a very low level, being only 2/. 14s., 
for the last quarter of 1934. 

With regard to countries of destination the 
increase in exports was fairly evenly distributed, 
the most notable individual increase being one of 
150 per cent. to the Irish Free State. Exports to 
India increased by 26 per cent., which is particu- 
larly satisfactory in view of the danger of Japanese 
competition mentioned in this series last vear. 
The extremely low prices quoted by the Japanese 
have not been sufficient to oust the British product, 
which is of superior quality and is offered at a 
very low price compared with previous years. In 
addition to complete cycles, parts to the value of 
1,579,9511. have been exported in 1934, as compared 
with the value of 1,238,349/. for 1933. 

As shown in Table 1X, there have been no net 


imports of cycles since the last quarter of 1933, | 


when a number of very cheap Japanese machines 
were imported. 

The substantial rise in exports at the end of 1934 
encourages the belief that these will increase still 
further during 1935. In view of what has been 
said above regarding the home demand, the current 
year may well see the achievement of a new high 
record in the production of pedal cycles. Moreover, 
as is well known, both the cycle and motor cycle 


industries respond to a rise in the level of employ- | 


ment of the wage-earning classes, and there is no 


reason to anticipate a reversal of the favourable | 


employment trend of the past year. 








THE ENGLISH ELECTRIC COM- 
PANY’S METER FACTORY. 


A New factory which has recently been established 
at the Stafford works of the English Electric Company, 
Limited, Queen's House, Kingsway, London, W.C.2, is 
intended solely for the production on modern lines of 
house-service meters of the induction watt-hour meter 
type. It consists of a detached brick building divided 
into a number of light and airy bays and, apart from 
the fact that the power, heating, light, compressed air 
and water services are drawn from the main works, 
is self-contained. Ready access is available to the 
adjacent railway sidings. As the factory is all on one 
floor, internal transport is simplified and supervision 
facilitated, while close contact between the design, 
engineering, production, inspection and testing depart- 
ments is possible. 

The factory is divided into six main groups covering 
goods receiving and inspection, large and small press 
shop, large and small machine shop, and component 
and main assemblies. In addition, there is a production 
section with its own tool room and a second separate 
section in which such finishing processes as sand-blast 
ing, cleaning, enamelling and plating are carried out. 
Finally, there are testing and inspection, research and 
dispatch departments. 

‘The operations carried out in this factory may per 
haps be best described by referring to the design of 
the meter itself. This instrument, a view of which 
with the cover removed is given in Fig. 2, is of the 
single-phase induction type and is being manufactured 
for current ratings of 2-5, 5, 10 and 20 amperes at 
220 to 250 volts. Meters of all these ratings are 
contained in a case of the same size, which is of 
drawn steel, channel sections being employed to give 
additional strength and rigidity. An extension, of 
similar material, which is seeured to the under side 
of the case, encloses the moulded terminal block and 
completes the metal shrouding of the meter when the 
cover is in position. The cover itself is of non-magnetic 
material, so that the meter can be checked or calibrated 
with the cover removed, thus facilitating adjustment. 
The name plate is mounted behind the window and is 
easily removable for engraving. The complete meter 
element is carried on a drawn-steel frame which forms 
a screen between the electromagnet and the brake 
magnet, so that the latter is protected if the meter is 
subjected to a heavy short circuit. The frame, which 
can be seen in the background of Fig. 2, is mounted so 
that in the event of the comparatively rigid casing 
becoming distorted, due to irregularity in fixing, the 
transfer of such distortion to the working parts is 
prevented, It is stated that meters contained in insu- 
lated cases will also be available shortly. 


The parts just mentioned are manufactured in the 
large press shop, the tools in which have been designed 
and manufactured at the Stafford works, so as to render 
them suitable for the particular range of components 
to be handled. They are each driven by an individual 
motor, and their control is arranged on the simplest 
possible lines. The various brackets and plates which 
are employed for attaching the magnet and counting 


press shop, the machines in which are also individually 
driven and controlled, most of them being fitted with 
high-speed feeding and discharging arrangements. 

The electromagnet is of one-piece construction, an 
arrangement which, by providing a definite location of 
the poles, flux paths, iron circuit and pole gaps, does 
a great deal to assist accurate performance. The two 
brake magnets are of high-grade steel, which is 
manufactured and aged so as to ensure uniform charac- 
teristics and permanent calibration. Both magnets are 
permanently fixed together by a casting to form a single 
unit. Holes are provided in this casting to register 
with dowel pins on the frame, an arrangement which 
allows the complete brake-magnet assembly to be 
removed and replaced without disturbing the calibra- 
iion. A view of the magnet system appears in Fig. 3. 

The various machining operations necessary on these 





| 





systems to the frame are similarly produced in the small 





lubrication is required. The meter will therefore start 
and run continuously on 0-3 per cent. to 0-4 per cent. o 
full load throughout its life. Every jewel is inspected 
in a well-equipped microscope room, both before and 
after mounting in the bearing, and the final cleaning 
is also effected under the microscope. These instru- 
ments are fitted with wide-field binoculars to prevent 
| fatigue to the operators and with special pre-focussed 
jigs to assist in the rapid viewing of the whole of th 
|object. The balls are carefully inspected to ensur 
| they are spherical within close limits and are the: 
burnished and inspected in a pre-focussed jig. s 
designed that every portion of the surface passes 
| across the field. The operator is thus able to detect th: 
slightest flaw or irregularity. Similarly, samples of th 
products from all the gear cutters are placed in a contour 
projector and the profiles of their teeth are examine: 
at magnifications between 10 and 200 diameters. 
Routine inspection is also carried out at the source of 
| every part, great care being taken that no defectiv: 
pry spe reaches the assembly line. A general view 
of the assembly line and component-inspection sectio: 
jAppeers in Fig. 6. The registering mechanism is 
assembled as a separate unit and is readily detachabk 
by slacking back two grub screws in the locating bosses, 
|which fix the correct depth of meshing between thi 























Fie. 3. MaGnet System. 








Fig. 2. 





and other parts of the meter are carried out in the large 
machine shop. The machines installed include auto- 
matic precision capstans, screw cutters, millers, gear 
and pinion cutters, multi-spindle drilling and tapping 
machines and finishers. The equipment also includes a 
large number of jigs for high-speed automatic machin- 
ing. In this department, too, great care is taken in in- 
speecting the work either by precision checking gauges 
or, in the case of the gear wheels, by optical methods. 
Similarly, the smaller turned parts of the meter, as well 
as the finishing of the pivots, worms, and jewel 
mountings, are carried out in the small machine shop, 
the equipment of which has also been specially designed 
| for the purposes in view. In this shop the products are 
j also checked with equalcare. An interesting point about 
| this shop is that each watchmaker’s capstan lathe is 
| mounted on a polished oak bench and is driven individu- 
ally by a fractional horse-power motor through a sewing 
machine clutch. Both the motor and the clutch were 
|}manufactured by the company. Each lathe is also 
individually lighted. The components required for each 
bench are placed within easy reach of the operator 
and the finished article is binned, the filled bin passing 
| forward to the next operation. Output is facilitated 
by the attention that has been paid to time and motion 
study and to the training of the operators so that they 
| carry out their work in the most efficient manner. 

| It is in this part of the factory that the rotor, which 
weighs 17 gm., is made. This consists of a rigid alumi- 
nium disc along the edge of which 400 notches are cut 
to allow of stroboscopic examination. There are also 
one hundred divisions on its upper face for calibration 
purposes. As shown in Fig. 1, the rotor is mounted 
on a light spindle A, the upper end of which is fixed 
into a sleeve. This sleeve carries the pinion B for 
the counting train and the needle C, which runs in the 
upper bearing D. This bearing is of the plain polished- 
steel type and acts mainly as a guide. The lower end 
of the shaft is fixed into a sleeve E in a cup at the 
bottom of which is a natural sapphire F. This 
sapphire bears on a hardened-steel ball G, which is in 
turn carried on a second sapphire H contained in the 
lower bearing J. It is claimed for this unusual design 
that friction is reduced to a minimum by the rolling 
action imparted to the ball by the revolution of the 
rotor shaft and that, as a bearing with an infinite number 
of pivot points is provided, wear is negligible and no 




















Meter AssEMBLY. 


register and the pinion on the shaft. To 
replace the register it is only necessary to 
insert the locating pins in their bosses and to 
screw up and lock the grub screws. 

The component and main assembly benches are both 
arranged to ensure a rapid and easy flow of work and 
are provided with rotary storage tables, so that an 
ample supply of parts is available for each operation. 
In addition to the parts already mentioned the brake 
magnets are also assembled in this section, and are 
then magnetised by an automatic surge transformer, a 
view of which appears in Fig. 4. The remanence value 
of each magnet is then determined on an adjacent 
neon stroboscopic checking unit, which operates from 
a frequency-controlled supply and gives the damping 
strength of the magnets to within 1 per cent. It may 
be mentioned that all magnets the damping strength of 
which does not fall within narrow limits are rejected, 
and the damping strength of all the accepted magnets 
is again measured after they have passed through 
several heat-ageing cycles. Finally, the flux is reduced 
to almost working strength in an alternating-current 
field. The apparatus used for this purpose is notable 
for the fact that the operator has a continuous visible 
record of the weakening of the magnets. On the 
completion of this process the magnets are stored for 
several months, at the end of which period they are 
withdrawn for reduction to working strength, the fall 
in damping strength due to natural ageing being noted. 
It is claimed that in this way none but perfect magnets 
ean find their way to the assembly. 

The windings of the completely assembled meter 
are tested at an alternating pressure of 2,000 volts for 
one minute, and the insulation resistance is then 
checked at a direct-current pressure of 500 volts. Both 
these operations are carried out in a glazed box, the 
access doors to which are interlocked with the switches 
so that they cannot be opened unless the supply is 
interrupted. All meters are then bench tested on 4 
special board which is supplied through split-winding 
transformers, to ascertain whether they are mechanica!!) 
and electrically sound and are fitted with the correct 
ratio of counter. During this test all meters must run 
within + 2} per cent. The next test is to calibrate 
each meter individually. This is effected on a strobo- 
scopie calibrating unit, a view of which is given in Fig. 9. 
against a precision rotating standard. The accuracy }5 
also checked at various loads up to 300 per cent. of the 
normal and at various power factors, the margii 0! 
error allowed even at this high overload being less t»an 





1 per cent. The performance of each meter is set id 
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MaGnet DEPARTMENT. 











Fic. 6. 


hecked on a 5 per cent. load, and an over-voltage of 


50 per cent. is also applied at no load to ensure that 


there is no creepage. As a final check, all the meters 
ure banked and run for several hours as a check on 


counter friction and operation generally. 


During these tests an adjustment of the full load is 
possible by rotating a magnetic shunt. This is rigidly 
tached to a screwed stem which fits into a tapped 
le in the magnet support and can be locked in 
position. The shunt is milled to facilitate rotation. At 
light loads of 5 per cent., the registration is adjustable 
trom normal to 2-5 per cent. fast by a non-magnetic 
vane, which can be moved in a plane parallel to itself 
ud is under the influence of the shunt flux. At the 
upper setting and with 30 per cent. excess voltage the 
eter is not subject to “ voltage creep.” With the 
vane set to give 1-5 per cent. fast registration on 
’ per cent. full load the starting watts are 0-3 per cent. 
ill load, while with a setting of 5 per cent. fall load 
they are between 0-4 per cent. and 0-5 per cent. full 
Finally, the inductive load can. be adjusted by 


j 








CoMPONENT INSPECTION AND ASSEMBLY. 


a wire loop which can be moved to left or right as 
required. ‘It is locked in position by a clamp. 

The meter is fixed by two screws, one of which 
secures a slotted link to the board. The meter is then 
raised so that the link slides in a groove and conceals 
the screw. The second screw is then inserted in a 
hole in the meter base and passes through the terminal 
block into the support, so that it is protected by the 
cover. Thisarrangement prevents the meter from being 
tampered with or tilted. We understand that a pre- 
payment meter of similar design will shortly be in 
production. 








“Concrete Structures IN MARINE WorK”: 
ErratumM.—We much regret that in our review of the 
book by. Mr. R. Stroyer, entitled Conerete Structures in 
Marine Work, published in our issue of December 21, 

age 687, the author’s name in some way. became changed 
in reading and was incorrectly given as Storrey. le 
trust that Mr. Stroyer’s well-known connection with work 
of the kind dealt with will prevent any inconvenience 
arising from the slip made, 








METER FACTORY, STAFFORD. 





Srrososcopic CaLisraTine UNITs. 


THE LATE MR, F. A. BOND. 


We regret to record, the death of Mr. Frederick 
Arthur Bond, which occurred at, Streatham, London, 
on, Wednesday, January 2, at the age of 58, 

Mr. Bond was born at Cadoxton, Neath, on August,6, 
1876, and was educated at the Grammar School, 
Coleford, and at University College and, the Merchant 
Venturers’ Technical College, Bristol, where he attended 
courses in engineering subjects. He then served his 
apprenticeship with Messrs. Peckett and Sons, Atlas 
Locomotive Works, Bristol, and was afterwards 
employed by Messrs. John and Company, electrical 
engineers, in the same city. In 1897, he turned his 
attention to electricity supply, with which. branch of 
engineering he was connected for the remainder of 
his life. 

At that. time, generating stations were being erected 
in many parts of the country, and openings for energetic 
young engineers were numerous and prospects for 
advancement good. He first served for three years 
as charge engineer at the Bankside station of City of 
London Electric Supply Company, and was then, for 
almost as long a period, station superintendent of the 
Ilford. Electricity Works. From there, he went to 
Heston and Isleworth as. electrical engineer and 
manager in 1904, while in 1906 he was, appointed 
electrical engineer and manager to the Battersea 
Borough Council, a position he was still holding at the 
time of his death. During this time, the consumption 
of electricity in a compact, though densely-populated 
area, increased from a very small quantity until it 
had reached 78,801,544 kWh in 1933. This was not 
a little due to Mr, Bond’s enterprise and to the energy 
with which, in recent years, he had encouraged the 
domestic load. Originally, the area was supplied 
from a station excellently sited on the banks of: the 
Thames, and this had been extended from time to. 
time until its capacity was some 55,000 kW. The 
station was not selected under the South-East England 
scheme, but is still being operated under temporary 
arrangements. 

Mr. Bond was elected a member of the Institution 
of Mechanical Engineers in 1913, and was also a 
Member of the Institution of Electrical Engineers. 








CONFERENCES FOR ARCHITECTS ON ELEcTRIC LigHTING. 
—A series of four conferences on electric lighting have 
been arranged by a Joint Committee of architects and 
the Lighting Service Bureau of the Electric Lamp 
Manufacturers’ Association. These will take place in 
the temporary lecture theatre, Brettenham House, 
Lancashire-place, Waterloo Bridge, London, W.C.2, 
at. 7.30 p.m,, on February 4, 14, 18 and 28, and will 
deal with the “* Technique of Lighting,” “ Lighting for 
Exhibits and Displays,” ‘‘ Exterior Lighting of Buildings 
and Their Town Planning Aspects,” and “ Artificial 
Lighting in Relation to Decorative Surfaces,’ respec- 
cively. 
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LABOUR NOTES. 


Mr. Lirrie, the president of the Amalgamated 
Engineering Union, mentions, in the January issue of 
the organisation's Journal, several -questions that 
were discussed recently with representatives of the 
Engineering and Allied Employers’ National Federation. 
One was the limitation of apprentices. The industry, 
the union contended, was carrying too many, and, as 
a consequence, it was not possible to give the training 
that was necessary to produce efficient journeymen. 
In too many cases, it was asserted, the boys were 
being used as a means of providing a volume of cheap 
labour, and only too often were they being used to 
displace skilled men. Replying for the employers, 
Mr. Ramsay directed attention to the. unemployment 
figures. The engineering industry’s percentage was, 
he said, 26-5 at September, 1931. By October, 1934, 
it had dropped to 10-3, and that compared with 16-4 


for: the country generally. He did not think that it | 


could be deduced from these figures that an apprentice- 
ship problem existed which called for limitation. 


Another matter discussed by the conference was 
a claim by the union that it had a right to negotiate 
the rates and conditions of apprentices and young 
persons. On this question, Mr. Little says, in the 
course of his summary of the proceedings, the attitude 
of the employers is that they will not permit any 
intervention between them and the boys. The train- 
ing, &c., of apprentices is, they say, their job, and they 
are going to do it. In their view, any intervention 
by an outside body would be bad, not only for the 
boys, but also for the works. Mr. Ramsay’s reply 


on this ees was, Mr. Little says, to the effect that |. 
o 


the employers could see no justification whatever for 
extending to the union the right to intervene on behalf 
of apprentices and young persons. 


A claim for holidays with pay was also submitted 
by Mr. Little on behalf of the union. Dealing with 
it, Mr. Ramsay said that if the question could be judged 
on the ground of broad humanity, there would be a 
very ready response by the employers, but, unfortu- 
nately, it could not be dealt with in such a way. The 
employers had taken out the sum which the concession 
of holidays with pay would cost for a year on the bare 
rate of time wages. The figure was 2,141,000/., and 
there was nothing in the situation, he submitted, to 
justify a belief that the engineering industry could 
carry a burden of that magnitude. 


Another claim by the union was for a shilling per 
day allowance for users. of pneumatic tools. On 
this question, Mr. Little observes that when pneumatic 
tools were introduced, they were very unpleasant 
implements to work because of the noise and intense 
vibration. In order to overcome the. reluctance of 
men to use them, the employers made all sorts of 
odd payments. The union desire to have such 
payments regularised by agreement, and to that end, 
they proposed at this conference an allowance of Is. 
per day. In his reply to the arguments submitted in 
support of the claim, Mr. Ramsay said that the 
employers had tried to find out what was happening 
in the industry, and discovered that the diversity of 
conditions obtaining, not only as between area and 
area, but also as between shop and shop, was so 
enormous that they could not see how it was possible 
to deal with the matter nationally. They suggested 
that the best way in which to deal with the problem 
would be to raise « particular question locally. 
union had reason to believe that its members in a 
particular area were not being fairly treated, the 
matter could be raised locally and dealt with there 
on its merits. In the opinion of the employers, such 
questions could only be dealt with in the light of local 
circumstances, 


In December, the home branch membership of the 
Amalgamated Engineering Union increased from 
182,142 to 182,233, anc the Colonial branch member- 
ship from 23,228 to 23,352. The number of members 
in receipt of sick benefit decreased from 2,963 to 
2,872, and the number in receipt of superannuation | 
benefit increased from 13,915 to 13,943. The number 
of members in receipt of donation benefit increased | 
from 4,625 to 5,084, and the total number of unemployed 
members from 19,111 to 19,700. 


The London Passenger Transport Board inform 
us that after negotiations with the trade unions con- 
cerned, it has been decided that, as and from the first 
full pay period after April 1 next, the deductions of 
2} per cent. from all earnings at present operating, 
shall be reduced to 1} per cent., and that as and from | 


| burdens. The Board therefore rely upon each and 











ENGINEERING. 





the first full pay period after June 1 next, all percentage 
deductions shall cease. 


L 


In a notice to the staff, Lord Ashfield says :-— 





[JAN. 18, 1935. 
From shipbuilding there are reports both of men 
being paid off and men working overtime. Except 
in the telephone industry, the position of the electro- 
mechanical trades is favourable. Overtime has not 


| “dn View of the Targe number of undertakings trans-+ been unusual, and here also there appears to be a 


ferred to the Board, it was inevitable that many | 
| problems affecting the staff, now numbering roundly | 
76,000, would arise for consideration and decision. 


Some of the problems were a direct consequence of m 


shortage of skilled labour. 


While codes of fair competition determine the 
aximum hours of work in each industry or trade in 





the establishment of the Board, and others related | the United States, a few collective agreements have 


|to promises and agreements entered into by under- | 
| takings before their transfer to the Board, which the | 
| Board as the successor to these undertakings were | 
|bound to carry out. For some considerable time 
discussions have taken place between representativés | 
of the Board and of the trade unions concerned, and | 
the Board are glad to announce that these matters | 
have now been lly settled. Many anomalies, both | 
as regards wages and conditions of seryice, have been | 
removed ; disparities in the wages of certain grades | 
of employees have been adjusted; agreéménts and | 
promises entered into by undertakings before they | 
were transferred to the Board have been given effect 
to; and the percentage deductions from all earnings | 
at present operating are to cease at the beginning of | 
| June, 1935”. These concessions will add substantially 
to the working costs, and the Board must look to an | 
increase in earnings to help in meeting these additional 


| 


every member of the staff co-operating with them in 
their efforts to make the services increasingly popular 
with the travelling public, and to secure that additional 
patronage which the financial obligations of the Board 


require.” of 





The trade unions which have members employed 
in the workshops of the main-line railways have now | 
applied for the réstoration of the 24 per cent. remaining 





If the | 


|} have been reduced. 


of the 4} per cent. cut made in their wages in 1932. 


At a meeting in London last week of the National | 
Maritime Board, provisional agreement was reached 
on the subject of wages. -The. deductions made in 
1932 are, it is understood, to be partially restored, | 
and, although the terms have yet to be approved by 
the rank and file of the organisations of officers, 
engineers and seamen, they are regarded in influential 
quarters as satisfactory. The Maritime Board is to 
meet again on February 1, to ratify the agreement | 
if it is accepted by the executives of the organisations 
concerned. These are the Mercantile Marine Services 
Association, the Imperial Merchant Service Guild, 
the Marine Engineers’ Association, the Amalgamated 
Engineering Union, and the Seamen’s Union. ‘ 





The American Iron and Steel Institute states that 
the steel industry employed 381,663 workers in Novem- 
ber, compared with 381,431 in October.’ In November, | 
1933, 399,569 were employed. November payrolls | 
totalled 32,937,099 dols., compared with 32,723,909 dols. | 
in October, and 32,671,986 dols. in November a year | 
ago. Employees averaged 27-6 hours per week during | 
November; October’s average week was 26-8 hours. 
Average earnings rose from 72-3 cents per hour in 
October to 72-9 cents in November. A year. ago, | 
employees working an average of 29 hours per week | 
earned an average of 65-9 cents per hour. 





The December issue of The‘Swedish Economic Review, | 
a quarterly compiled by the Swedish Board of Trade | 
and published by the Swedish Foreign Office, states | 
that in the ore-mining and metal industries employ- 
ment continued to increase, although development | 
was not quite uniform. The ore-mines are still in the | 
worst position, but as a rule, employment has been 
better than in 1933, and in several instances better 
than in the third quarter of 1934. Hands have been 
paid off, however, and in some cases work is still 
limited to three days a week. The export of iron ore 
during the fourth quarter of 1934 was, nevertheless, 
2} times as large as for the same period of 1933, and | 
the quantities shipped during the first three-quarters | 
of each of these years were approximately in the 
same proportion. With only a few exceptions, better 
employment than in 1933 is reported from the ore- 
refining works. Several enterprises emphasize the 
difficulty of obtaining skilled labour, while the supply 
of unskilled apprentices is reported as good. 


From the iron and steel works and the engineering | 
shops a uniformly better position is reported. Here, 
too, however, a great shortage of skilled labour is | 
noticeable. Briskness in the building trades has | 
naturally provided good employment for various | 
enterprises within the iron industry, though in a few | 
cases hands have been paid off and hours of work | 

Engineering workshops, on the | 
other hand, have largely been working overtime. | 


been concluded guaranteeing regular employees of 


certain undertakings a minimum amount of employ- 
ment. In particular, five meat-packing companies 
in Indiana and Iowa have recently signed agreements 
with the Amalgamated Meat Cutters and Butcher 
Workers of America to the effect that all regular 
employees shall be guaranteed a working week of 32 
hours at least, provided the employee is available 
when needed. 

According to the official press agency of the German 
Labour Front, the expression “labour market,” which 
implies that man and his labour are regarded as a 
saleable commodity, is no longer to be used in Germany. 
Newspapers and statistics are to replace it by the 
expression Arbeitseinsatz (posting of labour). 





The weekly organ of the International Labour 
Office at Geneva states that a Chamber of Engineers 
has recently been set up in Estonia by Decree of the 
President of the Republic. All engineers, chemists 
and architects are required to belong to the Chamber, 
which has been placed under the jurisdiction of the 
Ministry of Communications. The first objects of 
the Chamber, as laid down in the Decree, ate to watch 
over the occupational interests of engineers and to 
supervise the practice of their profession. Its other 
aims will be to secure increased co-operation between 
persons with high scientific degrees; to keep up the 
ethical standard of the profession ; to advise in con- 
nection with the drafting of Acts and regulations of 
a technical nature and technical questions of public 


|importance ; to make proposals for the establishment 
| of scientific 


research institutions; -.and to set up 
insurance schemes for members of the Chamber and 
their families. 





Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states that in December 
the number of unemployed members increased from 
1,295 to 1,347. ..The number in receipt of transitional 
benefit was 346—the same as in October, and five less 
than in November. “It will not be right now,” he 
adds, “to say that the latter are on transitional 
benefit, as under the Unemployment Assistance Act, 
1934, the duties of Public Assistance authorities in 
regard to transitional payments will cease, and members 
in receipt of transitional payments will be taken over 
by the Unemployment Assistance Board. It is 
understood that they will continue the payments 
already sanctioned until expiry of the determination 
made by the Public Assistance authorities.” The 
total membership of the Association is returned as 
10,099 ; 654 members are in receipt of superannuation 
benefit, and 253 in receipt of sick benefit. 





A conference of shop stewards belonging to the 
Chemical Workers’ Union, held in London on Sunday 
last, is stated to have passed a resolution instructing 
the national executive council to take a ballot of the 
members for or against strike action on a question 
of wages and working hours. The meeting had been 
called to consider the refusal of the employers to 
entertain the application of the union for a minimum 
wage of 80s. per week for adult employees, with 
corresponding increases for other grades, and the 
introduction of a 40 hours’ working week. 





The Times correspondent at Berlin states that, 
according to official returns, the number of German 
unemployed increased during December by 252,000 
to 2,604,000. The increase is attributed, he adds, 
to seasonal influence. It is pointed out that the 
December increase in 1933 was 344,000, and in 1932, 
418,000. The total reduction in unemployment 
during 1934 is claimed to have been nearly 1,500,000. 





The latest survey of the world unemployment 


| situation, carried out by the International. Labour 


Office at Geneva, shows that there was a decline in the 
majority of countries in the last quarter of 1934, 
compared with the figures for the corresponding period 
of 1933. . “‘ In many cases,”’ the League correspondent 
of The Times says, “the decrease is somewhat smaller 
than was recorded three months ago, but in Canada, 
Chili, Estonia, Finland, Japan, Latvia, Norway and 
the Saar territory it is greater. On the other hand, 
unemployment shows an increase in Belgium, Bulgaria, 
France, the Irish Free State, the Netherlands, Poland, 
Spain and Yugoslavia.” 
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AUTOMATIC BELT-TENSIONING AND REDUCTION GEAR. 
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AUTOMATIC BELT-TENSIONING 
AND REDUCTION GEAR. 


ALTHOUGH the advantages of individual machine 
drive are now universally recognised, difficulties not 
infrequently arise in applying the principle, as it may 
be by no means easy to obtain the speed reduction 
required, and to ensure an absence of belt slip with 
the short distance between the pulleys imposed by 
considerations of space. A very ingenious drive, 
which, while overcoming these difficulties, also acts 
as a shock absorber and safety device, has recently 
been introduced by Messrs. Wearn’s Autoflex Drives, 
Limited, 2, Sloane-terrace, Sloane-square, S.W.1, and 
is illustrated in Figs. 1 to 4 on this page. The drive 
is made in two models, a special model to transmit 
5 h.p., and a standard model to transmit 3 h.p. The 
special model, which is illustrated in the figures, is 
provided with variable pulleys of either 5} in., 9 in., 
or 12 in. in diameter, enabling speed-reduction ratios 
varying between 10 to 1 and 40 to 1 to be obtained, 
ind also with a clutch and totally-enclosed gears 
running in an oil-tight housing. The standard model 
has a fixed pulley 5 in. in diameter, giving a reduction 
ratio of from 2 to 1 to 8 to 1, and is not fitted with 


a clutch. 


f The principle of the drive will be readily understood 
tom the illustrations if it be stated that the whole 
unit is mounted on the input shaft of the machine 
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to be driven. This shaft is passed through, and 
secured to, the sleeve shown on the right in the upper 
part of Fig. 1, a comprehensive range of bushings 
being available to ensure an accurate fit. It will be 
noticed from this figure, and from Fig. 4, that this 
sleeve carries a gear wheel engaging with a pinion 
formed as an integral part of the pulley shaft, and 
that this shaft is mounted in roller bearings in the 
casing. As the latter is free to swing round as a whole 
on the input shaft of the machine, it will be evident 
that the pinion is always tending to ride up the gear 
wheel in the direction to increase the belt tension. 
If the resistance to rotation of the input shaft increases, 
the riding tendency will also increase, so that the 
tension on the belt is a function of the load. As a 
result of this arrangement, the belt runs under low 
tension on light loads, reducing wear and tear on both 
the belt itself and the bearings, while on heavy loads 
slip is reduced to a negligible quantity, even when 
the pulley centres are exceptionally close. It will 
also be appreciated that the arrangement constitutes 
an effective shock absorber, owing to the flexible 
connection between the driving motor and input 
shaft. The ratio between the gear wheel and pinion 
is either 5 to 1 or 10 to 1, depending on the particular 
model. 

The clutch, shown in the lower half of Figs. 1 and 
2 and in Fig. 3, is of the internal expanding metal-to- 
metal type. It will be seen that the drum is bolted 





to the driving pulley, while the band consists of a 
single piece, pinned to a flanged sleeve, keyed to 
the pulley shaft, at the bottom and split at the top. 
The two ends of the band are in contact with a cam 
mounted on the flanged sleeve, and the cam itself is 
actuated by an arm, clearly visible in Fig. 2, provided 
with an adjustable pin bearing on the tapered end of 
a sliding ring. This ring is shown in Fig. 1, and it 
will be seen that it slides over the flanged sleeve, the 
motion being imparted by a pin engaging with a groove 
in the ring, and mounted on the end of an inclined 
arm. This arm, in turn, is mounted on a short cross- 
shaft shown in section to the left in Fig. 1. A hand 
lever, not shown in the figures, is pinned to this shaft 
and projects through the front of the casing for operating 
the clutch. The latter is of robust design, with all 
wearing parts of large area, and it is designed to carry 
| @ load greatly in excess of the rated horse-power of the 
drive. The load can be taken up smoothly on the 
clutch after the motor has attained its effective speed, 
thus obviating the possibility of a starting overload. 
The gear wheel and pinion are cut to the British 
Standard Specification, and are stated to run smoothly 
and silently on all loads. Dip lubrication is employed, 
the gears running in oil in a malleable cast-iron housing. 
Leakage from the latter is prevented by Gits oil seals, 
supplied by Messrs. Charles Weston and Company, 
Limited, Portsmouth-street, W.C.2. This type of seal 
was described in ENGINEERING, vol. cxxxiii, page 502 
(1932). It is stated that the drive has an efficiency 
up to 97 per cent., and is strong enough to stand any 
possible shocks without distortion. The height of 
the complete unit is 17} in., the width is 13 in., and the 











depth is 12} in. 
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THE SOCIETY OF NAVAL ARCHI- 
TECTS AND MARINE ENGINEERS, 
NEW YORK. 


(Concluded from page 26.) 
Arc-WELDING IN Sure CoNSTRUCTION. 


A PAPER submitted by Mr. David Arnott was entitled 
“Some Examples of Arc-Welded Ship Construction,” 
and dealt with the methods of constructing a number 
of small arc-welded vessels, chiefly tank barges, built 
to the classification of the American Bureau of Shipping, 
of which the author is chief surveyor. 

The self-propelled barge Supertest, built in 1928 
by the 8.0.8. Welding Corporation, at Brooklyn, N.Y., 
was first described, her dimensions being 102 ft. in 
length, 20 ft. beam, and 8 ft. deep. She was designed 
to carry bulk gasoline in two main cargo tanks on either 
side of the centreline; small wing tanks being also 
fitted aft, abreast of the machinery space. The vessel 
was constructed on the patented Truss-Weld system, 
and the mode of erection was as follows: The entire 
bottom plating was laid on the ways and tack-welded 
together. Transverse sections consisting of the 
athwartship and vertical stay-bars were assembled 
in jigs and tack-welded, and the whole of these units 
for one tank-space then tack-welded in position on the 
bottom plating. The fore and aft stay-bars passed 
through shaped holes cut in the bulkhead plates and 
were welded to them ; after which the bulkheads were 
similarly tacked in place, the side shell plates tacked 
to the bilge angles, stay-bars, transverse trusses and 
bulkheads, and the whole assembly completed by 
tacking the gunwales in place, the deck beams to the 
vertical truss members, and the deck plating to the 
beams, gunwales and bulkheads. The finish-welding 
then proceeded from a number of scattered points, so 
that all parts of the vessel were completed at about 
the same time. The welding equipment comprised 
four Diesel-driven Westinghouse sets of 35 kW each, 
having a constant voltage of 60 and an average amperage 
of 170. Bare-wire electrodes ';-in. and ,j,-in. diameter, 
were used throughout, all the welds being made in 
single runs, and the fillet welds made ¢ in. 

The towing barge Oil Transfer No. 22, built in 1931 
by the Federal Shipbuilding and Dry Dock Company, 
Kearny, N.J., was included as an example of construc- 
tion on the Holbrook channel system in which the 
shell and deck are formed of fore and aft channels 
welded together at toe and heel, with a liner between 
the flanges. In later instances, the author mentioned, 
plate decks had been fitted, but in the Oil Transfer 
No. 22 only the bulkheads were plated. The vessel's 
dimensions were 175 ft. long, 36 ft. beam, and 12 ft. 7 in. 
deep. In erecting, the two sides, the port and star- 
board halves of the bottom, and of the deck, were 
built up as finished units, each being first assembled 
on level grids and clamped before being welded by 
the automatic continuous-arc process. The bulkheads 
were also completely constructed on grids, and the 
notches for the flanges of the shell channels afterwards 
burned out to template. The bottom panels were 
joined to the keel plates, which had been laid on the 
building ways, the bulkheads being then placed in 
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position and the side units added, followed by the two 
parts of the deck, which were joined to the centreline 
strake. Welding the transverse trusses and adding 
the gunwale plates completed the midship portion. 
The raked ends were formed by notching the flanges 
of the bottom channels and bending the bottom upward ; 
but this detail was subsequently modified by fitting a 
curved plate. 

The channels were continuously welded by Lincoln 
automatic heads carrying }-in. diameter carbon pencils 
and a flux ribbon, the combustion of which formed a 
gas bath round the arc. The heads were mounted on a 
motor-driven carriage having a welding speed of about 
80 ft. per hour. Hand welding on the bulkheads was 
done with ,-in. and ¥-in. heavily-coated electrodes 
at 36 volts and 150-250 amperes, and the same sized 
bare electrodes at 20 volts and 110-250 amperes. 
Heavily-coated electrodes were used for the channel 
butt joints. The vessel was constructed entirely under 
cover in the shop, where overhead cranes were available, 
and when completed was hauled on rollers to the 
slipway for launching, this being the usual practice 
in the Federal shipyard. 

The Ewertz web-frame construction, used for the 
barge Steelweld, employed inverted trough-shaped 
transverse web frames, 2 ft. 3 in. wide at the base and 
12 in. deep, fitted 4 ft. 6 in. apart, with one edge of 
each of the shell, deck, and longitudinal bulkhead 
plates flanged inboard to form longitudinal stiffeners. 
All butts were flush, and the seams were formed by 
welding the unflanged edges of the plates to the heel of 
the flange of the adjacent plate, straps being fitted 
at the centre keelson and under the longitudinal 
bulkheads. In assembling the units on the ground, 
all plate connections were finished first, after which 
the frames and beams were attached and finish-welded. 

Another form of channel construction was adopted 
for the self-propelled barge William F. Kenny, built 
by the United Dry Docks, Inc., in 1933, alternate 
channels being reversed, with an overlap of 1 in. on the 
flanges, so forming a corrugated section 5 in. deep. 
The channels were welded along both toes, and the 
butts fitted with plate straps. A heavy plate sheer- 
strake was fitted, and the bilges, as well as the shaped 
portions of bow and stern below the waterline, were 
framed and plated. This vessel was 100 ft. long, by 
43 ft. beam, and 16 ft. deep. 

In the self-propelled bulk-oil carrier Hull No. 110, 
building by the Charleston Dry Dock Company, the 
R. F. Smith system of construction was being used ; 
and as the vessel is of model form, the lines were first 
laid down in the loft and templates made for all bulk- 


bent to shape. The ends of the vessel were erected on 
the ways and tacked, very little pre-assembly being done. 
The Vejoil No. 5, another towing barge, built in 1932 
by Welded Shipbuilding, Incorporated, was con- 
structed on the transverse system, and was notable 
in that she was built in a small yard where no machinery 
or cranes were available. All cutting was done by 
burning and chipping, and all parts erected by manual 
labour with the aid of a portable A-frame and a small 
electric hoisting winch. Uncoated ,'-in. welding 
rods were used throughout. 

By contrast, the author described the building of 
the motor tanker Franklin, 190 ft. long, by the Sun 
Shipbuilding Company, in 1934, in which full advantage 
was taken of the shipyard facilities for handling heavy 
weights. The entire centreline bulkhead, 115 ft. long, 
was finished in the shop in one piece. The sides, 
bottom, and deck were each pre-constructed in two 
units. As the units were brought into place they were 
tack-welded together, the bilge plate and bilge longi- 
tudinal, which were not part of the shop assembly, 
being the last items erected. Finish welding then 
proceeded, in a wandering sequence, which ensured 
that no joint was completed before another was started. 

The towing barge Oil Transfer No. 23, built by the 
Sun Shipbuilding Company in 1933, to the same dimen- 
sions as Oil Transfer No. 22, but with an inch less 
depth, was constructed on the Isherwood bracketless 
system, in which the channel-section longitudinal 
frames are not attached at the bulkheads. All the 
shell and deck plates were butted at the transverse 
bulkheads, the Tee-bar boundaries of which formed 
straps for the butts. The seams of deck and shell 
plating were flush. All faying surfaces in the tank 
spaces were sealed by fillet welds to minimise corrosion 
and to facilitate cleaning when changing from one 
kind of cargo to another. As in the case of the 
Franklin, full use was made of the shipyard cranes 
during assembly, the fabricated sections being turned as 
requisite to avoid overhead welding. Heavily-coated 
electrodes , in. and ,, in. in diameter were used, the 
voltage being 30, and the amperage ranging from 135 
to 250. The number of runs of welding varied with the 
size of fillet, 4-in. fillets being completed in one run, 
and }-in. fillets in either one or two, while n-in. fillets 
were given two or three ; j-in. and 4-in. received three 
and four runs, respectively; and ,%,-in. fillets, and the 
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Vee butt welds, were completed in either four or 
five. 

Several novel features characterised the building, 
by the Dolomite Corporation for their own services, 
of the twin-screw Diesel-electric model-form vessel 
Dolomite 1, a small bulk-freighter. She was built in a 
dammed-up portion of the old Erie Canal, whence she 
was floated out to the New York State Canal when 
completed, by removing the cofferdam. The shell and 
frames were formed of transverse channel sections, con- 
tinuous for the entire girth of the vessel, and welded 
together at the heels and toes of the flanges, shell plates 
and transverse frames being used, however, at the ends 
and at the bilges clear of the parallel middle body. The 
deck was formed of fore and aft channels laid across 
the bulkheads and transverse frames, and the internal 
structure was of plates and angles. The internal work 
included hopper bottoms to the holds, as the vessel was 
provided with self-discharging equipment. To bend 
the channels a special machine was devised, consisting 
of heavy castings shaped to the desired curvature and 
grooved to receive the flanges of the channels and hold 
them normal to the web during bending. A yoke 
working on a pin through the centre of curvature 
carried an eccentric roller bearing on the back of the 
channel; by turning the roller, the channel could be 
forced to the curve of the casting. In this way over 
130 channels were bent cold to exactly the same shape 
without crimping the flanges or buckling the webs. 

After describing the construction of several other 
vessels, the author added, in conclusion, some general 
notes on relative costs of welding and riveting, design- 
ing for welded construction, and the education of 
welders. He admitted that, although a barge of rect- 
angular section could be built rather more cheaply by 
welding than by riveting, this advantage in cost might 
disappear entirely if the hull was of ship form, especially 
if plated with flush seams. He found it difficult to see 
how labour costs on a welded ocean-going vessel could 
be reduced below those of riveting. Costs could be 
kept down by the collaboration of rolling mills in the 
provision of suitable sections, thus avoiding cutting- 
down from larger sections, by reducing the number of 
structural members and using large plates where pos- 
sible, and by careful planning in the design stage. It 
appeared that welding, while requiring a certain 
dexterity, could be learned by an intelligent workman 
in a comparatively short time. A welder need not 
necessarily be a welding engineer, and he thought that 
the elaborate and expensive system of certification and 
qualification tests tended to over-emphasise the import- 


; ance of the operator. 
heads and web frames, the longitudinals being heated and | 


Tue Batrie CRUISER. 


Commander H. E. Rossell, United States Navy, 
presented a paper on “‘ The Battle Cruiser,” in which 
he traced the evolution of the type, analysed the part 
played by battle cruisers in the World War, and out- 
lined the requirements to be kept in view in the design 
of such vessels to fit them for participation in fleet 
actions. Before the advent of the Dreadnought, the 
armoured cruiser had had a speed only four or five knots 
faster than that of the contemporary battleship, and 
had proved, in the Russo-Japanese war, able to engage 
an opposing battleship in a fleet action. The effect of 
the Dreadnought type, well protected and more 
heavily armed than existing battleships, and nearly as 
fast as the armoured cruiser of her day, was to eclipse 
the latter type completely as a battle unit and to rele- 
gate it to the protection and destruction of commerce. 
A more powerful type, suitable for a reconnaissance in 
force against an enemy fleet, therefore, became neces- 
sary, and to meet this need the battle cruiser was 
designed. Similar conclusions had been reached by 
several naval Powers, and between 1907 and 1918 
battle cruisers were built in considerable numbers, 
especially by Great Britain and Germany. The British 
design stressed gun power and speed at the expense 
of protection, but in Germany more emphasis was placed 
on the protection and less on speed and offensive power, 
with the result that, when the respective designs were 
opposed during the World War, it was seen that the 
value of protection had been much under-estimated. 

The events of Jutland demonstrated many duties of 
the battle cruiser in fleet actions and indicated the 
characteristics necessary for their performance. It was 
evident that battle cruisers must expect to take part 
in protracted engagements with ships of their own 
class and also with battleships. The protection of the 
battle cruiser, therefore, should be comparable with 
that of the battleship, and, moreover, there was little 
room for compromise in respect of armament. Further, 
although the British battle cruisers found their high 
speed of little importance at Jutland, it appeared to be 
a very desirable attribute, but not if obtained at the 
expense of offensive or defensive qualities. The author 
considered that a speed 20 per cent. higher than that 
of the battleship gave a sufficient margin. Obviously, 
the battle-cruiser characteristics outlined could only 
be achieved on a displacement several thousand tons 


greater than that of the battleship, and this was not 
possible within the Treaty limitation of 35,000 tons. 
If past experience was a reliable guide, however, it was 
to be expected that future naval wars would develop 
many situations where ships of great offensive and 
defensive power and with high speed, would be in 
urgent demand, and large navies of the near future 
would be at a disadvantage without vessels of this type. 


MERCANTILE AND NAvaL Borers. 

In a paper entitled ‘“‘ Marine and Naval Boilers,” 
Captain C. A. Jones and Lieut.-Commander Thorvald A. 
Solberg, United States Navy, discussed broadly various 
aspects of the design and application of water-tube 
boilers for naval and mercantile purposes, taking as 
their starting point the present tendency of the former 
distinctive differences between the two types to dis. 
appear, as modern commercial designs took more and 
more advantage of improvements developed under the 
conditions of naval service. For many years the 
United States Navy had used sectional-header, inclined 
straight-tube boilers for battleships and other heavy 
craft, reserving the small-tube express type of boiler 
for the lighter vessels of higher speed. This practice 
was not affected by the introduction of oil-firing, but in 
later designs, such as high-speed light cruisers and the 
large aircraft-carriers which had been begun as battle 
cruisers, the limitations of space and weight made it 
necessary to adopt the express type for these vessels 
also. The next departure was the fitting of eight 
A-type small-tube boilers in the battleship California, 
and it could now be stated that, so far as the U.S. Navy 
was concerned, practically all new vessels would have 
some design of small-tube express boiler. 

In the merchant marine there was a definite trend 
towards some form of water-tube boiler, and the 
express type seemed to be favoured for the higher 
powered combined passenger and cargo ships, as 
exemplified in the case of the Foster-Wheeler A-type 
boilers in the Grace Line steamers Santa Elena and 
Santa Paula, and the Babcock and Wilcox boilers in 
the United States Line steamers Manhattan and 
Washington. There had been two recent develop- 
ments in sectional-header boilers, namely, the use of 
small straight tubes between the conventional headers, 
and the use of small curved tubes between cylindrical 
headers in a design known as the SX boiler. The 
principal advantages of sectional-header boilers wer 
their comparative simplicity of design, ease of cleaning 
on both fire and water sides, and of incorporating 
integral superheaters between the passes. On the 
other hand, the former objections to A-type boiler: 
had largely been removed by accumulated experienc: 
in their use, and improvement of designs in respect o! 
tube renewing, feed-water treatment, methods 
cleaning, and the reduction of priming at high evapora- 
tions. The type offered certain definite advantages, 
such as less space and weight, greater structural 
strength, absence of baffling, more rapid steaming, 
greater flexibility, and ability to stand forcing. 

On the grounds of space and weight, the three-drum 
express boiler had the advantage up to 450 Ib. working 
pressure. Comparison of a boiler of the Manhattan 
with a new destroyer boiler of approximately the same 
heating surface, pressure, and temperature showed 
that the commercial boiler, with air-heater, was heavier 
than the naval boiler by 106,500 Ib., and that its 
evaporation per square foot (exclusive of air-heater 
surface) was only about one-fifth; but there was 
some gain in efficiency. The Santa Paula’s boiler, 
with less than one-half the heating surface of the 
destroyer boiler, weighed 57 per cent. more. The 
authors gave in a table, some test and operating data 
of 10 typical water-tube boilers, one being a land boiler, 
on which they based some further comparisons. Heat- 
release rates and furnace volumes showed some striking 
contrasts, as the maximum heat release in land and 
mercantile marine practice rarely exceeded 50,0 
B.Th.U. per hour, and averaged only about 18,000, 
whereas 200,000 was not an unusual figure for navé! 
boilers. Higher capacities were now obtained with units 
of less weight, occupying less space. Except in speci#! 
vessels, eight was the largest number of boilers fitted 
in United States naval ships. There was a definite 
trend towards operation at higher ratings ; for example, 
after recent tests, a maximum fuel rate of 1-1 Ib. of oil 
per hour per square foot of heating surface had been 
adopted, in place of the former maximum of |! Ib 
The specification also required 20 per cent. overload, 
or 1-32 Ib. per hour. These ratings were being 
obtained in all tests at the Naval Boiler Laborator} 
The latter limit produced a heat release of 260,00 
B.Th.U. per cubic foot of furnace, or even more. For 
modern naval units, the maximum heating surfact 
approximated to 11,720 sq. ft., with a maximum 
evaporation of 16 Ib. per square foot. Mercantil 
practice ranged up to 10,000 sq. ft., and a steam-relea* 
rate of 10 Ib. to 12 Ib. 

It was doubtful, in the authors’ opinion, whether 
naval practice could ever utilise or even approach the 
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pressures and temperatures now used in shore plants. | effect of considerably modifying our present conceptions | enter into engineering design generally, for we are all 
At present, boilers designed for 450-lb. working pressure | of the sugars ; and (3) Mr. H. Shankster and Mr. T. J. R. | liable to become unfamiliar with the treatment of 
and 650 deg. F. steam temperature were being built, | Alexander’s respect in contributions on “‘ Explosives ” | questions which do not appear from time to time on 
with the possibility of conversion to 850 deg. F. | and “‘ Coal Mine Explosives,” in which recent develop-| the drawing-board. For this reason, many of those 
temperature ; but it seemed probable that for naval ments in explosives technology and the explosives | engaged on the design of structures will find a means 
purposes the maximum temperature would not exceed | industry are well portrayed. of refreshing their knowledge of the underlying theory 
750 deg. F. and that the pressure limit would probably | in a pamphlet dealing with Some Notes on Deflection, 
be 600 Ib. In the merchant service, where average | F } : by W. R. Thomson, B.Sc., Assoc.M.Inst.C.E., and 
working pressures had advanced from 225 Ib. to 400 Ib. | _ A thoroughly practical book entitled The Design and | issued by The Draughtsman Publishing Company, 
and 450 Ib., temperatures had also stepped up, and | Construction of Concrete Roads, has been published by | Limited, London, price 2s. net. The text and illus- 
as much as 850 deg. F. had been proved practicable, | Concrete Publications, Limited, London. This work trative examples contained in this publication form a 
as the vessels operated under constant conditions, with | 18 one of “ The Concrete Series,” dealing with different simple and interesting treatment of freely supported 











few of the complications of naval service. | branches of concrete design and construction. The | beams in particular, and may, therefore, be recom- 


Naval practice had long avoided waste-heat recovery 


| price is 8s. 6d. net. The author, Mr. R. A, B. Smith, | 


mended to those who require a discussion of the main 


apparatus on account of its weight and for other | Was the designing engineer with Mr. W. R. Manning, | problem. The value of the work would have been 


reasons, but they had been led to experiment with 
economisers and air-heaters when the pressures rose to 
450 lb. A small group of A-type destroyer boilers had 
been designed with an economiser unit in each uptake, 
these units using aluminium gill rings of the Foster- 
Wheeler construction. The ingenious manner in which 
economisers had been incorporated in these boilers 
demonstrated that they were feasible in practically all 
vessels, as space and weight handicaps were at their 
maximum in a destroyer. It was believed that their 
use in merchant vessels using steam at 400 lb. or more 
was highly desirable, except where air-heaters were 
more attractive. 

Air pre-heaters were practically unknown in naval 
ships, but some thought had been given to their use, 
and it was probable that they would become more 
desirable—perhaps even imperative—with the increas- 
ing use of heavily-cracked fuel oil. The rate of com- 
bustion of these oils was comparatively slow, and the 
heated air increased the speed of burning. The intro- 
duction of cracked oils as fuel was only recent, and 
knowledge of the proper burning was limited, but it was 
almost certain that high air temperatures were a pre- 
requisite. Passing to consideration of superheaters, it 
could be said that these were specified for all new 


| Surveyor to the Chelsea Borough Council, for the | 
reinforced concrete section of Chelsea Embankment, | 
and has designed other successful roads in this material. | 
In spite of the competition of other types of construc- | 
tion the growth in the mileage of concrete roads con- 
tinues and now exceed 2,000 miles in Great Britain. 
How to deal with expansion and contraction consti- 
tutes the major problem in the employment of concrete 
in road construction and the author has rightly given 
a considerable amount of space to the discussion of the 
design and construction of the expansion joint. He has 
also closely examined the several methods which are at 
present in use in the design of the road slab, and he 
states his opinions clearly as to their respective advant- 
ages, following the results obtained in actual service. 
The experiments carried out by the Ministry of Trans- 
port, referred to from time to time in these columns, 
have afforded much valuable information on these 
points and are discussed in the text. The descriptions 
of the design and construction of typical concrete roads 
| carried out during the past few years are from infor- 
mation given by the surveyors of various local autho- 
rities and are good examples of work of this type. | 
| The chapters on Proportioning and Measuring Materials | 
}and Concrete Placing and Finishing detail present-day | 








construction. For naval work a superheater must | practice; the author, on page 63, protests against the | 
have a nearly flat temperature characteristic, because | wnnecessarily arbitrary and restrictive specifications | 


of the variety of operating conditions and the sudden | ; \ con r 
Inter-deck superheaters were used in modern | the quality. The drawings in line and reproductions 
naval boilers, except in the case of certain special | Of photographs illustrate the text satisfactory. 


changes. 


vessels, which had independently-fired superheaters. 

The attention of the Naval Boiler Laboratory was 
drawn to the problem of circulation by the discovery, 
in an express boiler, of marks indicating a water level, 
in the water drums. Further examination showed 
heavy pitting below the A-row tube ends, which was 
found to be caused by radiant-heat absorption through 
an exposed area of the drum immediately below the 
tube ends. Gauge glasses were therefore fitted at the 
ends of the water drums, which showed that there was 
a water level, or steam pocket, which could be elimi- 
nated either by covering the exposed part of the drum, 
or by fitting external downcomers. 

In conclusion, the authors stated their view that 
there was still room for much refinement of design and 
general improvement in boiler performance. The use 
of high-tensile alloy steels was being investigated. New 
fuels might have some effect on design, and even with 


present fuels it might be desirable to increase the | 


furnace temperatures as much as possible; but this 
would involve the development of better refractories 
than those now available. 








NOTES ON NEW BOOKS. 


In the publication of the Dictionary of Applied 
Chemistry, by Messrs. Jocelyn Thorpe, F.R.S., and M. A. 
Whiteley, D.Sc., F.1.C., Supplement, vol. 1, A to M 
(London: Longmans, Green and Co., price 60s. net), 
we have a notable contribution to current chemical 
literature. Thorpe’s Dictionary has established its 


for concrete which yet allow considerable variation in 





Prior to 1929 a number of articles on the question of | 
swimming-bath water purification were published in 
the Contractor's Record and Municipal Engineering. | 
These articles formed the substance of the first edition | 
of Swimming Bath Water Purification, by Mr. F. | 
Wilkinson, M.Inst.C.E., the Borough Engineer and | 
Surveyor of Willesden, and Mr. F. J. Forty, B.Sc., 
A.M.Inst.C.E., the Deputy Borough Engineer and 
Surveyor of Ealing. The second edition of this work, now 
published by Messrs. The Contractors’ Record Ltd., 
London (price 12s. 6d. net), a completely re-written and 
larger volume, comes at a time when the subject is one of 
general public interest on account of the drought during 
the past summer and the considerable increase in the 
number of swimming baths and pools now used for 
public bathing. The water must be maintained in a | 
state of clarity, sterility and safety to the user, and | 
it is essential in the great majority of cases that these 
baths should be equipped with proper purification 
plant. In the first chapters the authors describe the | 
condition of water in swimming baths at the end of 
certain periods of use, and the conclusion they draw 
| from abundant evidence is that swimming bath water 
| which has been entered by many bathers without any 
| attempt to purify the water is objectionable, princi- 
| pally because there is a risk of transmission of disease. 
|The method of neutralising the bacterial pollution 
in a bath water is not difficult ; the presence of enough 
“‘ free ’’ chlorine in the water of the pool itself is the 
essential factor. The chlorine gas process is generally 











considerably enhanced had the author given due con- 
sideration to the case of built-in beams, because it is the 
treatment of this type of beam that gives the greatest 
trouble to the average designer. While the exact 


|amount of constraint exerted at the ends and joints 


of beams is more or less a matter of conjecture, a 
decision must be made when faced with a practical 
problem. 





Mr. E. 8. M. Lovelace, has recently published a useful 
set of Tables for the Layout of Spiral Curves, based on 
the following factors :—(1) That the degree of curva- 
ture of any point on the spiral varies directly and the 
radius of curvature inversely, as the distance along 
the spiral from origin. (2) That the deflection angles 
from the origin to any point vary as the squares of 
the distances to those points, measured along the 
spiral from origin. (3) That the central angle of the 
spiral, which equals the central angle of that portion 
of the circular curve which it replaces, has a value 
exactly three times the deflection angle of the spiral. 
By the use of a Table, once a numerical value is given 
to the length of the spiral, the values of all the other 
elements of the spiral become known. Given the 
values of these main elements, the intermediate points 
on the spiral can be found from a second Table. For 
development work where curves may be desired in 
spiral form, the Tables will be found to facilitate 


| work in the office and on the ground. The Tables 


may be obtained from the author at 457, Elm Avenue, 
Westmount, Montreal, Quebec, Canada, at the price 
of 5s., postage free. 








COUPLINGS FOR HYDRO-ELECTRIC 
PUMP-STORAGE PLANTS. 


Pump-sToRAGE plants, in which surplus electric 
energy, at times of light load, is utilised to pump water 
to storage reservoirs, from which it can later be drawn 
for the production of further energy, have now been con- 
structed in several countries. In many installations of 
this kind, the pump is set in line with, and driven from, 
the main generating set. This eliminates special pump 
motors and saves space. In such cases, however, it may 
be necessary to connect the pump during normal power 
generation, and, as the capacity may be large, and as 
it has to be coupled-up without shutting-down, the 
question of the type of clutch to be used raises interest- 
ing questions. In the earlier installations of this class, 
of comparatively small power, the ordinary type of 
friction clutch proved satisfactory. Messrs. Escher 
| Wyss, of Zurich, have successfully utilised mechanical 
| clutches of this kind for pumps up to 1,000 h.p. running 
| at 1,000 r.p.m. With the introduction of the electro- 
magnetically-operated friction clutch, matters were 
| carried further and clutches transmitting as much as 

10,000 h.p. have been built. In such large sizes, how- 
| ever, the appliances have not proved altogether satis- 
| factory, the friction linings not standing-up to their work 
| unless lubricated, when there is a reduction of the co- 


utility as a work of reference and there can be no | accepted as allowing more easy and accurate adjustment | efficient of friction and consequent slipping. Mechanical 
doubt that this supplement will prove of even greater | to meet the varying needs of the swimming pool, but | Clutches have also been built, using a number of coni- 
service. It deals with those sections of the dictionary |¢he yse of chloramines also holds out considerable | ©@! friction surfaces, up to capacities of 27,000 h.p. 


in which outstanding advances have taken place durin 
the seven years which have elapsed since the last volume 
of the present edition of the dictionary was published. 


€ | promise owing to the prolonged effective action which 


is characteristic of such compounds. The authors 
have given a detailed description of methods of puriftca- 


A departure has been made from the characteristic | tion in use and have described the best known British 


style, the new method being to prepare monographs 


purification system in detail, stating also running costs. 


Although when the pumps are thrown into gear at full 
| speed, the clutch at first transmits only about one- 
third of the maximum power, the load gradually 
| building-up, experience, none the less, shows that 
| the friction surfaces wear rapidly at the peripheral 





giving a concise review of the present state of knowledge | There is also a chapter on the design of schemes, with | speeds employed, and in many cases it has been 


of the particular section discussed. The text is the | specifications. 


result of the collaboration of a large number of able 


contributors, each of whom is an authority on the | Water of Swimming Baths, is regrettably incomplete | 
On reading the various | because of its lack of reference to certain pioneer work, 


subject allocated to him. 
sections, one is impressed with the high order of merit 
maintained throughout, and also the extent of the 
fields covered. Special reference must be made to 
three sections, which are of exceptional value: (1) 
Professor G. T. Morgans’ monograph on “ Analysis,” 
in which he emphasises the important applications of 


| will not necessarily be upheld by many readers of this | 


The criticism of the authors that the 
| Ministry of Health publication, The Purification of the 


| sound, technical paper, since such notes might very 


| well be thought to be out of place. 





For one reason or another the application of the 


found necessary to shut-down the set before connect- 
ing-up the pump. 

In modern installations of large size, recourse has 
| been had to hydraulic transmission clutches of the type 
| first introduced nearly thirty years ago and developed 


| by Féttinger for marine use. The principle of this type 
of transmitter is well known. The driving and driven 
| shafts are in line, one carrying a pump impeller and the 
other a turbine runner. The pump and turbine are 
| situated inside a fixed housing which incorporates a 


the more recent organic reagents in the separation and | theory of beams to problems on deflection would not | guide chamber. The housing contains water which is 
estimation of metallic radicles; (2) Dr. E. F. Arm-| appear to be so well understood as it might be, | circulated by the pump, flowing in a closed circuit and 
strong’s monograph on the ‘‘ Carbohydrates,” which | although the matter is very fully dealt with in a| driving the turbine. The driven shaft starts up gradu- 
alms at indicating the new views which have now | number of textbooks. This may be due to the infre-| ally. As employed in marine service the arrangement 
largely gained acceptance. These views have had the | quency with which matters connected with deflections | acts as a speed-changing device rather than a clutch, 
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but from it a simple hydraulic clutch has been developed 
for use in pump-storage plants. This consists merely 
of a casing containing an impeller mounted on the 
driving shaft and a turbine runner on the driven shaft. 
if the vasing is filled with water, and it is assumed that 
the two shafts are revolving at equal speeds, the water 
will be relatively at rest. If now the driven shaft is 
loaded its speed will fall and a circulation of the water 
in the casing set in. The speed of this circulation 


will increase with the power transmitted, owing to the 
By making the clutch sufficiently 


increasing slip. 
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large, the slip may be re- 
duced to as little as 1 per 
cent,, but in many applica 
tions it is more economical 
to reduce capital costs by 
employing a smaller clutch 
with a larger slip. 
Whatever size of clutch is 
used with this arrangement, 


























between the impeller A and the runner B arranged so 
that equality of speed between the driving and driven 
shafts is attained when the power transmitted is that 
required to drive the pump when primed, but running 
light. When synchronism is reached, the mechanical 
clutch is thrown in. The clutch consists of two 
toothed rings, D and E, one secured to the impeller 
and the other to the driven shaft. A series of connect- 
ing dogs, F, are carried by a muff forming part of the 
sleeve G. This sleeve may be moved along the shaft 
by means of a swinging link operated by a screw and 
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the slip represents a con- 
tinuous loss of energy, and 
for pump-storage plants the 
arrangement has been modi 
fied by the incorporation of 
a mechanical clutch which is 
thrown into gear when the 
driven shaft has attained a 
suitable speed. An ar- 
rangement of this kind con- 
structed by Messrs. J. M. 
Voith, of Heidenheim, was 
described and illustrated 
in our issue of July 3, 
1931. An equivalent ar- 
rangement, employing a 
friction clutch, and con- 
structed by Messrs. Escher 
Wyss, is illustrated in Fig. 
1. The hydraulic clutch 
with its impeller A and tur- 
bine rotor B, is shown at 
the left-hand side. A drum 
© attached to the rotor is 
acted on by a series of 
friction shoes actuated by 





















































pistons D, the cylinders of 








which are supplied with 
pressure water, by way of 
a connection E, from a pass- 
age through the centre of 
the driving shaft. It is per- 
missible to allow a slip of 






































from 10 per cent. to 15 per 
cent. on the hydraulic 
clutch, which may consequently be made compara- 
tively small. A slip of this order still allows the friction 
clutch to be thrown in without serious wear on the 
friction blocks. As the main drive is transmitted 
through the friction clutch, the operation of which 
depends on an outside supply of pressure water, the 
arrangement is not self-contained, and in order to elimin- 
ate dependence on an outside source of power, Messrs. 
Escher Wyss have introduced a transmission of this 
kind, incorporating a positive dog clutch. This is | 
illustrated in Fig. 2. 

In this case it is necessary that the speed of the pump | 
shaft should be brought up to that of the prime mover 
before the mechanical clutch is engaged, and conse- 
quently the simple hydraulic clutch has been replaced 
by a coupling on the lines of the Féttinger transmitter. 
The fixed guide chamber C is retained and the relation 
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hand-wheel and by moving the sleeve inward the 
dogs enter between the teeth of the rings so that the 
arrangement practically forms a solid coupling. After 
connecting-up, the casing of the hydraulic clutch is 
emptied of water, so that the impeller and turbine 
run in air. Water is sprayed on to the inner surface 
of the casing to cool the air and prevent overheating 
of the runners. 

When developing this coupling, Messrs. Escher Wyss 
built an experimental model transmitting 200 h.p. 
at 750 r.p.m. This operated in such a satisfactory 
manner that the firm proceeded to the construction 
of an 18,000-h.p. unit running at 500 r.p.m., for the 
second storage-pump unit of the Schwarzenbach 
power station. This is illustrated in Fig. 3, while 


Fig. 5. 
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Fig. 4 is a diagram of the control arrangements. When 
the turbine is driving the generating set and no pump- 





ing is being done, the clutch impeller A, which is fixed 
to the driving shaft E, is running in air. When it is 
desired to start the pump, the two mechanically- 
coupled regulating valves F and G are opened by means 
of the handwheel shown. This closes the discharge 
valve H of the clutch casing C and opens the charging 
valve I. Pressure water for these operations is obtained 
from the pipe J. As the final speed of the driven 
member D depends on the proportions of the mixture of 
water and air in the casing, a synchronising nozzle K 
is incorporated, which gives a final adjustment of the 
water supplied in terms of the speed of the main set. 
The driving and driven shafts carry centrifugally- 
operated switches, L and M, and when the shafts are 
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rotating at “equal speeds an electric circuit is completed 
through the solenoid N and releases the bolt of the 
handwheel O, by which the mechanical clutch is con- 
trolled. The valve P is then opened and pressure 
water supplied to the servo-motor cylinder Q, so that 
the operating lever is moved and the dogs on the muff 
R connect the two toothed clutches. The discharge 
valve H is then opened and the casing emptied. To 
uncouple, the casing is filled with water, in the way 
already described, and when the internal pressure, 
as read on the gauge S, corresponds to synchronous 
speed, so that the drive is being taken by the hydraulic 
clutch, the muff R is withdrawn by supplying pressure 
water above the piston of the servo-motor cylinder Q. 

The centrifugal switches L and M of Fig. 4, which 
have been introduced in order to simplify the explana- 
tion of the method of starting-up, are not actually used 
on the Schwarzenbach set. Their place is taken by 4 
frequency converter driven from the pump shaft. 
When this machine has run up to such a speed that its 
frequency corresponds to that of the main generator, 
a circuit is closed which releases the valve P. The 
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switch controlling the valve K and the gauge §, are 
mounted on a panel near the machine. In the view of 
the coupling given in Fig. 3, the filling, injection water 
and emptying pipes can be seen, as also can the servo- 
motor. The wheels are accessible by removing the 
cover andthe whole coupling, in its working position, 
is carried on two rack rails so that it may be removed 
from its position between the pump and generating 
set. It has worked very satisfactorily in practice and 
experience has shown that perfect synchronism between 


handwheels for operating the clutch, together with the | 


the horizontal type and run at 500 r.p.m. In general, 
they are of similar construction to the Schluchsee 
coupling, the muff being actuated by an internal 
annular servo-motor piston. The automatic control 
has been to some extent simplified, and instead of the 
charging valve and synchronising nozzle there is a 
single regulating nozzle operated by a servo-motor. 
The valve controlling this servo-motor also operates 
|the discharge valve. A view of the coupling and 
| pump is given in Fig. 8. The filling nozzle, with the 





units for the Waldeck power station. These are of | nut, a single movement of the thumb being used to rotate 


@ cam and cause them to close and grip the nut. 

Water Meters——A catalogue received from Messrs. 
Tyler (Water and Sanitary), Limited, Belle Isle, York- 
| Toad, London, N.7, deals with the variety of water 
| meters they manufacture. These are of the rotary piston, 
| multiple stream, single stream and full-flow types, and 
| claims are made for them of accurate measurement, 

| durability, and extremely low maintenance costs. 
| Quenching Oils—A booklet on Shell-Wild Barfield 
quenching oils has been received from Messrs, G. W. B. 
Electric Furnaces, Limited, Elecfurn Works, North-road, 





the driving and driven shaft when final connection | servo-motor which operates it, can be seen in front 


| Holloway, London, N.7. This contains a critical exami- 


is made is not essential. It has been coupled up| of the coupling. The pressure relay for operating the nation of the relative properties of many quenching media, 
under these conditions with no damage to the clutch | servo-motor of the coupling muff is to be seen to the 
teeth. 





Fie. 6. 
STATION. 


27,000-H.P. CourLine ror SCHLUCHSEE 


left of this fitting. Fig. 7 shows the coupling during | 
erection. The impeller of the hydraulic coupling Renold and Coventry Chain Company, Limited, Renold 
| 





Fie. 7. 30,000-H.P. Courtine Durine 
ERECTION. 














Fie. 8. 


30,000-H.P. CouPLinG 


The success of this type of coupling has led to it being 
adopted in the recently-completed Schluchsee and 
Waldeck power stations. The Schiuchsee station 
contains four 27,000-h.p. vertical sets and two of these 
are fitted with Escher Wyss couplings. The sets run 
at 333 r.p.m. A cross-section showing one of the units 
is given in Fig. 5. The coupling is shown at A between 
the main turbine B and the storage pump C. The 
axial load is carried by a thrust bearing fixed above 
thealternator D. Owing to the vertical arrangement of 
the set, the coupling is somewhat inaccessible and it has 
accordingly been arranged so that its main parts 
may be moved sideways on to a gallery which runs the 
length of the power station. It is indicated on the 
gallery by dotted lines in Fig. 5. In this position it 
can be handled by the power station crane. In internal 
construction the coupling is essentially similar to the 
Schwarzenbach coupling, but considerably larger, 
the hydraulic part transmitting 10,000 h.p. and the 
mechanical part 27,000 h.p. at the comparatively slow 
speed of 333 r.p.m. The sleeve of the mechanical 
coupling is operated by an annular piston, set concen- 
tric with the driven shaft, instead of by an external 
servo-motor. The coupling is operated electrically 
and is controlled from a panel on the switchboard 
gallery, lamps indicating the completion of each 
stage in the operation of coupling-up. A view of the 
coupling is given in Fig. 6, the fitting appearing at 
the front being the control valve for the sleeve- 
operating piston. 

The largest Escher Wyss pump-storage plant 
clutches so far manufactured are the four 30,000-h.p. 





FOR WaLDECK POWER STATION. 


can be seen on the right and the toothed wheel connected 





gives quenching temperatures for various tools, and a 
series of useful mathematical tables. 


Chain Drives.—Two booklets received from Messrs. The 


Works, Didsbury, Manchester, give revised prices for 
their products for industrial applications and particulars, 
dimensions and prices for stock chain drives, re tively. 
The firm’s policy of carrying large stocks at branch 
offices and agencies enables unrivalled service conditions 
to be maintained, 

P Bandages.—Messrs. The Contrasit Company of 
Great Britain, Limited, 109, Kingsway, London, W.C.2, 
undertake to reduce belt slip by the provision of Contrasit 
bandages for application to pulley surfaces. These are 
either sold outright, or — on a service contract 
basis, as is explained in a klet on the system. It is 
claimed that the bandages present a surface to the belt 
that is neither adhesive nor abrasive. 

Electrical Equipment for Newspap Printing.— 
Standard plant for the ace and control of rotary 
newspaper-printing presses is described and illustrated 
in a pamphlet received from Messrs. J. H. Holmes and 
Company, Limited, Hebburn-on-Tyne. It comprises 
unit-drive equipment for direct-current or alternating- 
current supplies, control goar, magazine reel stands and 
| cylinder a weg for press cylinders and folders, 
| Mine Fans and Dust Extraction in Gas Works.—A 
| folder received from Messrs. Davidson and Company, 
| Limited, Sirocco Engineering Works, Belfast, calls atten- 
| tion to the advantages of “ Aeroto " screw-fan equipment 
| for mines. Accompanying it was No, 1 of a new series 
| of the firm’s publications, entitled “‘ Sirocco Contracts.” 
| This gave a description of the dust extraction and 
| ventilation equipment at the Higginshaw Gasworks at 
| Oldham. 

Fans and Gas Heating Equipment.—Folders received 
| from Messrs. James Keith and Blackman Company, 
| Limited, 27, Farringdon-avenue, London, E.C.4, refer 
| to ventilating fans for motor and belt drives for dealing 
| with large volumes of air at low pressures, and to indus- 
| trial gas-heating equipment embodying blowing fans, 
| automatic mixture control governors, mixture control 
| injectors, and burners of the multi-ring type with non- 











| blow-off nozzles. 


Automatic Starters.—Equipment for the automatic 
starting of single-phase capacitor-type motors is the 
subject of a leaflet received from Messrs, Igranic Electric 
Company, Limited, 149, Queen Victoria-street, London, 
E.C.4. It has heavy silver contacts to render oxidation 
harmless and carry the rated current with a very small 
temperature rise, and double breaks are used to halve 
the are voltage. Magnetic or thermal overload relays 
may be associated with them. 

Motor-Car Tester—Messrs. Heenan and Froude, 
Limited, Worcester, have published a pamphlet dealing 
with the methods of investigating the performance of 
motor vehicles by means of their standard car tester, 
the theory of its action for various tests being discussed. 

firm has also issued a catalogue on automatic wire 
and strip-forming machines. ese are hi sy om 
general-purpose machines which feed, straighten, form 
and eject a very great variety of shapes in a single opera- 
tion. 

Mere Arc Rectifiers.—‘‘Rectigor”’ is the name ap- 





to the driving shaft on the left. The sliding muff 
and the coupling turbine runner are not yet in position. 
In practice the throwing-in of one of these couplings, 
from the beginning of the filing of the casing, takes | 
about three-quarters of a minute. 
| 








CATALOGUES. 


Copper Tubing.—The Copper Development Associa- 
tion, Thames House, Millbank, London, S.W.1, have | 
published an attractive booklet calling attention to the | 
many advantages of copper for domestic water supplies, | 
hot-water services, sanitation, electrical conduits and | 
tubular furniture. | 


Switchgear.—Messrs. Ferguson, Pailin, Limited, Higher 
Openshaw, Manchester, have sent us catalogue-sections | 
relating to single-phase ring-main metalclad units for 
tapping extra-high tension mains, and mechanical auto- 
re-close mechanism for rural switchgear and unattended 
substations, and for pole-mounted oil circuit breakers. 


Electrical Equipment.—Leaflets received from Messrs. 
A. Reyrolle and Company, Limited, Hebburn-on-Tyne, 


orating a Parsons mining transformer, 
Totes tube thickness testing apparatus, ‘‘Easigo ” pro- 


electrical compound heaters. 


hexagonal nuts of from , in. to 1#, in. between parallel 





faces. In operation, the jaws are simply placed over the 


their range of Diesel engines, 
4 le j b . - - machinery for tugs, fractional h.p. motors and burn-out 
deal with portable in-bye sub-station equipment, incor- | protectors for alternating-current machines. 


lied by Messrs. Bruce, Peebles and Company, Limited, 
inburgh, 5, to the mercury-are rectifiers which they 
have specially designed and developed for battery 
charging from alternating-current mains. These are 
simple, reliable and low-priced, and particularly useful 
for relatively low current needs. They consist of one- 
piece units, comprising dual-circuit switchboard, main 
transformer, choke coil and rectifying bulb, all enclosed 
in a perforated sheet-metal case. 

Electric Fittings.—Definite light control to suit all 
heights and spaci is a claim made for the fittings for 
pt ey ps made by Messrs. Engineering 
and Lighting Equipment Company, Limited, Sphere 
Works, St. Albans, Herts. A folder received from the 
firm gives illustrations of the “‘ Highway ”’ fitting, which 
has a system of adjustment to afford complete control of 
the light on the horizontal and vertical planes. Another 


|example has symmetrical distribution, with a special 


lass, providing a correcting effect on the colour of the 
ight. 

Diesel Engines and Small Motors.—Messrs. The English 
Electric Company, Limited, Queen’s House, Kingsway 
London, W.C.2, have sent us publications relati to 
iesel-electrie propelli 


Vertical, 


150 b.h.p. to 400 b.h.p., the mech ix 


© Thornton- | totally-enclosed, cold-starting engines are supplied from 


tion vertical 





tected type plugs and sockets, and immersion type type from 375 b.h.p. to 1,000 b.h.p., and Fullagar two- 
stroke engines from 980 b.h.p. to 3,500 b.h.p. The t 

Cam Spanners.—Messrs. Burston Spanner Company, | engines are arranged for speed control, between full-speed 

2a, Sherwood-road, Oxhey, Watford, have issued a| ahead and astern, by means of a wheelhouse-operated 

folder on their cam spanner, which is suitable for| regulator. The small motors described are of 4-h.p. to 


h.p. and have many features making them suitable for 
iving domestic and small industrial appliances. 
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ciently closely to prevent movement of the plate and to 
| prevent the escape of fluid between the contacting sur- 
| faces of the housing 12 and plate. The ring 3 carries 
le metal-faced sealing element consisting of a strip of 
| phosphor bronze bearing material 17, which is wound 


** ENGINEERING” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated into the form of a close spiral to form an annular structure, 

in each case; where none ia mentioned, the Specification is not | which fits into > — — formed in the = 

lustrated. concentrically with the axis of rotation of the shaft. 
ew hoe are communicated fen abroad, the Names, &c., | The strip 17 projects from the flat face of the ring 3 
of the Communicators are given in 1s 
Copies of Specifications may be obtained at the Patent Office Sales 

Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of 1s. | 
The date of the advertisement of the acceplance of a Complete | 

Specification is, in each case, given after the abstract, unless the 

Patent has been sealed, when the word ** Sealed” is appended. 
Any person may, at any time within two months from the date of 

the advertisement of the acceptance of @ Complete Speci fication, 

give notice at the Patent Office of opposition to the grant of a | 

Patent on any of the grounds mentioned in the Acts. 





RAILWAYS AND TRAMWAYS. 


403,466. E. F. Matthews, of Sudbury. Axle 
Bearing. (2 Figs.) July 30, 1932.—The axle end or 
journal is stiffened by the cylindrical bush 2, shrunk on 
to it. At 4 the bush 2 forms an oil-throwing ring, while 
its opposite end face is formed into a conical receptacle 5 
having its wider base turned towards the end of the axle 
journal and rotating with the latter. An annular trough 
6 is connected to the conical receptacle. Into the hollow 
chamber of the annular trough there dips a fixed lead-off 
duct for the lubricant, this duct being secured to the 
casing 9. This lead-off duct has a rib which assists in | 
guiding the lubricant to the connecting pipe 12. The | 
latter opens out of the deepest part of the lead-off duct 
and is extended into the hollow chamber of the conical | : 
receptacle 5. In the bush 2 there are provided annular | a. — / and — the wr" of the feast a 
recesses 14 connected with short transfer passages 15 and prs t on _ “- 1 eae ee —. i ae “ 
longitudinal passages 16 with short transverse passages he face of the flange 1. The o yacent turns ber the 

spiral formed by winding the strip of bearing material 17 
are separated from one another by a thin graphite 
9 impregnated tape 18, which is wound with the strip of 
bearing material. An annular pad of rubber is inserted 
jin the bottom of the annular groove before the element 
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n 19 | 17 is inserted. The outer turn of the spiral strip 17 is 
- — fixed to the ring 3 by soldering. (Sealed. ) 
, 15 Yj 16 WZA q 
' NRE ‘ 397,653. Sir H. E. Yarrow, of Glasgow. Water- 
" Y sn ; Tube Boiler. (3 Figs.) July 15, 1932.—Two tubular 
if = r its air pre-heaters A, B are provided, one in either uptake, 
if r= | 7; ie the tubes of each -heater be i hori- 
1f ' ii wee ach air pre-heater beimg arranged hori 
ie ccocactecccccentuaacens, ET zontally and parallel with the steam and water drum C, 
is te 1 | | ; The tubes of each pre-heater are arranged in two groups, 
ed hed tiie viz., A}, A*, traversed in succession by the air, which in 
7 ine the case of either pre-heater thus enters and leaves 
4 ‘e i the pre-heater at the same end of the furnace, the heated 
" ‘ 
r “ddldldddddddda l' 
MMA 
5 
40) one 6 18 


17. Between the casing 9 and the steel bush 2 is the 
bearing liner which has wedge-shaped inlet spaces. The 
bush 2 is supported from underneath by a bottom liner 
which also has wedge-shaped inlet spaces. A supporting 
member holds up the bottom liner shell from the casing 
9 of the bearing. The supporting member consists of 
two wedges, so that by displacing the steps formed in 
the inclined dividing surfaces it is possible to adjust the 
bottom liner shell relatively to the axle journal. Under 
the action of the rotating axle journal a ring of lubricant 
is formed in the annular trough 6 from the lubricant taken | 
from the supply 18. The lubricant runs down the fixed 
duct or the rib as soon as the lead-off duct dips | 
into the ring of lubricant. The lubricant then passes | 
by way of the connecting pipe 12 into the hollow chamber 
of the rotating conical receptacle 5. Under the rotary 
action of the axle journal it again assumes an annular 
form in this receptacle and penetrates to the bearing 
surfaces between the bush 2 and the bearing liner, there 
to exercise its lubricating function. It reaches the | 


bearing surfaces by way of the passages 15 and I4 and | air passing from the pre-heater down one end of the 
the passages 16 and 17. (Sealed.) | boiler external to the combustion space D to the under 


| side thereof and thence through ducts E to the air supply 
STEAM ENGINES, BOILERS, &c. | trunk leading to the burners in the case of a furnace a 
by oil or pulverised fuel, or to the space below or above 
ge me en a toe. | the parte in the case of a furnace burning solid fuel. 
hampton. Stuffing Box. (6 Figs.) January 27, | [he air inlet ends A®, B® of the two pre-heaters are at 
1933.—The invention relates to a stuffing box between | °PPO!te ends of ~ boiler, and similarly with the heated 
relatively rotating parts of the kind in which the seal is | (Sealed. 
formed between annular-faced elements of metal, which | 
are pressed into close co tact with one another by axial | 
pressure. 1 is a flange formed integrally with a shaft 
mounted to rotate in bearings and 3 is a ring mounted to 
slide axially in a fixed bearing housing 12 through which 
the shaft passes. The ring 3 is pressed towards the flat 
face of the flange 1 by means of a spring 14, which is 
compressed between the ring 3 and an annular disc or 
plate fitted into the housing 12, and held in place therein 
by means of an inwardly projecting flange of the housing. 
The end of the housing 12 carrying the inturned flange is 





(3974653) 


air outlets. 


MINING, METALLURGY, &c. 


395,424. S. Baillie, of Short Heath. Hammering 
Tool. (3 Figs.) January 26, 1932.—A hammer 10 of 
segmental cross-section has pins 11, which slide in grooves 

formed in the limbs of a U-shaped frame, the lower end 

of the hammer being provided with a boss, which 

strikes the upper end of a tool 15 sliding in a collar 

The tool is provided with a flange by which it is retained 

in position by springs 18, thus allowing the blow from the 

| hammer to be imparted to the tool 15. The flattened 
attached to the fixed part of the housing by means of a/ surface of the hammer is recessed to accommodate a 
screw thread so as to permit the structure composed pivoted link 22, which carries a pin at its upper end and 
of the ring 3, spring 14, and plate to be removed from or | ts normally influenced to move towards a central position 
inserted into the housing 12 as a unit. The ring 3 is| by springs. The working parts of the tool are enclosed 
connected to the plate by a metal bellows 13 designed |in a cylindrical casing which carries a support for the 
to permit of axial movement of the ring 3, relatively aoe and releasing mechanism. This consists of a gear 
to the plate, while preventing leakage of the fluid into or | whee which is driven through a flexible shaft and which 
is in mesh with one of a pair of intermediate gear wheels 

The second of these 


out of the housing 12 through the space between the 
ring 3 and plate. 


The plate fits the housing 12 suffi-! freely pivoted on a fixed stub axle. 





| the chamber 2. 


wheels is in mesh with a gear wheel which carries a 
driving sprocket 32 mounted upon a fixed stub axle. At 
the lower end of the support a further fixed stub axle 
carries a lower sprocket 34, and the two sprockets 32 
and 34 are connected together by an endless chain. One 
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or more of the links of the chain are triangular so as to 
form hooks 36, so that as the chain is driven the pin 
on the link 22 is engaged by one of the hooks 36 and the 
latter in moving upwards carries the weight 10 with it. 
When the hook 36 passes over the top of the sprocket 32 
the link 22 becomes disengaged from the chain and the 
weight 10 is dropped, thus imparting a blow to the 
tool 15. The link 22 assumes its central position so as 
to be engaged by the next hook 36 for carrying the 
hammer 10 on its next upward stroke.—(Sealed.) 


MISCELLANEOUS. 


402,075. P. G. Ryder, of Tunbridge Wells. 
Separation of Dust from Gases. (5 Figs.) May 18, 
1932.—Gases from which dust is to be separated are 

through a conduit consisting of an intake trunk, 
an elongated rectangular chamber 2, and a discharge 
trunk. In the chamber 2 a series of groups of flat 
vertical plates is provided. The plates of each group 
are disposed paralle] to one another, and the plates of 
alternate groups are oppositely inclined, relatively to 
the mean direction of flow of the gases, so that the latter 
are caused to follow a somewhat sinuous path through 
Each plate consists of two thin metal 





Fig. 1_, 
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sheets from each of which rows of small Vee-shaped 
tongues 7 have been punched up, the sheets thus pre- 
senting the appearance of a household grater. The 
tongues are in spaced rows horizontally, but in staggered 
rows vertically. The punching of the tongues 7 leaves 
similarly shaped apertures in the sheets. The sheets 
are arranged, in relation to the gas-flow, in such manner 
that the apertures lie to the rear of the pointed tongue /, 
the sheets being secured back to back to form a plate 
having projecting tongues upon both sides. On the 
passage of the gases through the chamber 2, the finer 
dust particles are found to accumulate on the pointed 
tongues 7, such accumulation being due to electrostati 
effects. To trap the coarser particles economically 1” 
the same apparatus, the trailing edge of each plate 4 1s 
made to Lag a curved lip 9 projecting into the 
ath of the gases. The coarser particles are trapped 
the curved parts 9 and falls freely into the lower 
portion of the apparatus. The groups of plates 4 are 
each secured in notched top and bottom cross-bars 10, 11. 
The lower bars 11 rest loosely between lugs 12. Accu- 
mulations of dust adhering to the surfaces of the groups 
of plates so supported, are removed byimparting vibration 
thereto, by means of rapping hammers 13. (Sealed. 
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THE PHYSICAL SOCIETY’S 
EXHIBITION. 
(Continued from page 32.) 

A USEFUL instrument which formed part of the 
exhibit of Messrs. Ferranti, Limited, Hollinwood, 
Lanes., was the light-tester illustrated in Fig. 21, 
below. It consists of a sensitive moving-coil indi- 
cator calibrated in conjunction with a photo-electric 
cell both of which are enclosed in a moulded case of 
convenient size for carrying in the pocket. Two 
ranges ate provided, which enable readings to be 
taken of light of any intensity from 1 foot-candle to 

















Fie. 21. Seur-ConTatIneD ILLUMINATION 
Tester; Messrs. Ferranti, Loirep. 
Fig. 24. 
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Fie. 24. 


LIMITED. 


250 foot-candles. The cell is located behind a glass 
window provided with a swinging cover to protect 
it when not in use. 

A number of the firm’s well-known synchronous 
motors for operating clocks, recording instruments, 
&c., were shown, including one of the self- starting 
type, the construction of which is illustrated in 
Figs. 22 and 23. From Fig. 23 it will be seen that 
the stator teeth are arranged with alternate poles 
in circular formation. A permanent-magnet rotor 
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of £ high-pe -percentage cobalt steel, weighing only 12 
grammes, is arranged inside the stator with its 
poles more or less corresponding with the stator 
poles, and when an alternating current is passed 
through the field winding, the rotor, after oscillating 
for a short period, finally rotates in step with the 
supply frequency. A small phosphor-bronze pawl 
bearing lightly on a cam ensures that the rotor 
always turns in the same direction. The speed is 
200 r.p.m. on a 50-cycle circuit, and the energy 
consumption 1-5 watts. The starting torque, we 
are informed, is 1-3 gramme cm. and the syn- 
chronous torque 19 gramme cm. Special attention 





Automatic SyncHronisinc APPARATUS ; Messrs. FERRANTI, 





has been given in the bearing design to ensure that 


Fig.23X 
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equipment of which a diagram of connections is given 
in Fig. 24. A thyratron valve is used in this 
equipment, a relay controlling the switchgear 
necessary for paralleling being operated by the 
discharging of the thyratron which only takes 
place when the grid voltage has reached a sufii- 
ciently small negative value corresponding to a 
particular anode voltage. The voltage applied 
to the grid is obtained from a phase-opposition 
connection of the machine and ’bus bar voltages, 
the value being a minimum when the two are 
exactly in phase, thus allowing the thyratron to 
discharge at that instant. To follow the operation 
in detail, assume a current starts to flow through 
the thyratron I to the operating coil of the relay J, 
so that the two upper contacts are closed. These 
complete a circuit through a contactor coil which 
connects the incoming machine to the *bus bars. 
The current passing through the operating coil 





of the relay J is obtained from the secondaries C 














Fie. 23. 


Sev_r-StarTiInG SYNCHRONOUS Motor; Messrs. Ferranti, LimiTEep. 

















Fie. 25. 


motor will run for 
very long periods with- 
out attention. The ratio 
of bearing length to dia- 


the 


meter and the compara- 
tively large space for 
oil will be noted, and 


it will also be seen that 
the end of the spindle 
rests on a ball which 
takes the thrust. The 
exhibit included a stop clock incorporating one 
of these motors and used for timing operations 
to within 0-02 second. The synchronous motor 
runs continuously and the pointers are set in motion 
by means of a clutch. The main pointer moves 
over a 6-in. diameter dia] at the rate of one revolu- 
tion in 10 seconds, and a subsidiary pointer reads 
time intervals up to 10 minutes on a small dial. 

The only other exhibit of Messrs. Ferranti that 





we can refer to is the automatic-synchronisirg 





Rapio-FREQUENCY ATTENUATOR; MEssrs. MUIRHEAD AND 


Company, LIMITED. 


and G of the transformers A and B, and is limited 
to a predetermined maximum by a resistance. 
At the same time that the two upper contacts 
of the relay J are closed, the two lower contacts 
are closed, and thus complete the circuit through 
the hold-on coil and the pull-off relay K, the 
current for this circuit being derived from the 
incoming machine. When the relay K is energised, 
the anode circuit of the thyratron is broken and 
also the heater circuit of the latter. The sequence 
of operations when the generator is switched out of 
circuit is as follows: The current through the 
holding-on coil ceases to flow, since it is supplied 
from the generator, and the armature of the relay 
J falls back, opening the lower contacts, and, in the 
absence of current through the pull-off relay K 
the four contacts this controls are closed, rendering 
the thyratron ready for operation as long as the 
*bus bar switch is closed. 

As previously mentioned, 


the characteristics 


of the thyratron are such that anode current does 


tXHIBITS AT 


ENGINEERING. 


THE PHYSICAL 


SOCIETY’S 


[JAN. 25, 1935. 


EXHIBITION. 


























27. 


Fia. 


PoRTABLE TESTING EQUIPMENT FOR INSULATING OIL; 
Mgssrs. Everett, EpGcuMBE AND Company, LIMITED. 

















Fic. 26. 
Messrs. Everett, Epacumse anp Company, LIMITED. 


not flow until the negative potential on the grid 
falls below a certain value depending on the anode 
voltage. Assuming, for the moment, that 
is no potential across the condenser L, the potential 
applied to the grid is proport ional to that applied 
to the anode, since each is derived from the secon- 
dary windings of the transformers A and B. Under 
these conditions anode current would flow, but the 
current would cease if the grid potential across the 
condenser L were increased. The grid potential, 
it will be noted, is derived from the added voltages 
of the secondary windings E and H passed through 
a rectifier, while the anode voltage is the sum of the 
voltages in the secondary windings C and G rectified 
by the thyratron itself. Now the voltage across 
the condenser L, which will stop the current through 
the thyratron, only approaches zero when the 
conditions for paralleling are fulfilled. If the 
voltages in the windings D and F are equal, the 
output from the rectifier in the grid circuit across 
the condenser L will be reduced as the phase angle 
between the generator and ‘bus bar voltages 
diminishes, and the voltage across L is also reduced 
since it discharyes through a If the 
generator and ‘bus bar voltages remain in phase 
for a sufficient time, the condenser L will be dis- 
charged until the voltage across it permits current 
to flow through the thyratron, but if the phase 
differences increase, the would re- 
charged before the potential across it fell sufficiently 
to permit the current to flow through the thyratron. 
As previously mentioned, the flow of current 
through the thyration operates the paralleling 
switchgear and puts the incoming machine on to 
the *bus bars. 

In the production of apparatus for the wireless 
and allied industries, certain components 
are employed in a large number of instruments. 
Such components include rotary stud switches, and 
Messrs. Muirhead and Company, Limited, Elmers 
End, Beckenham, Kent, showed numerous examples 
of these components produced primarily for use on 
their own instruments. A general design has been 


resistance. 


condenser be 


basic 


developed which can be adapted for many purposes. 
The brushes used are laminated, and are set at 
an angle to avoid grooving of the studs, and the 
switch arm is insulated from the brushes by using 


PHOTOELECTRIC PHOTOMETER FOR Miners’ LAMPs; 
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Fig. 28. 


}a Bakelite spindle. A click mechanism can be 
| provided on switches having up to 30 contact 
to ensure the correct positioning of the 
brushes, and the switches have been designed so 
that two or three units can be readily ganged 
together and used on faders, attenuators, &c., 
where simultaneous adjustment of various com- 
ponents is required. 

Other exhibits of this firm were non-reactive 
resistances, a phonic-motor counter, capacity- 
measuring apparatus, a harmonic analyser, audio- 
frequency and radio-frequency attenuators, and a 
conduit microphone. In the latter, the object of 
the design is to remove the microphone from the 
sound field by attaching a long conduit to its input 
side. Standing waves, set up between the micro- 
phone and the open end of the conduit, are damped 
out by an acoustic resistance which consists of 
a second conduit filled with wool and located 
beyond the microphone. The microphone proper 
consists of a fine aluminium ribbon suspended 
| between pole pieces, and designed so that no 
| reflection takes place from the strips ; the vibrations 
of the latter are thus substantially proportional 
to the vibrations of the air at the mouth of the 
conduit. 
| conduit microphone is that it is acoustically small, 
and thus causes very little distortion of the sound 
| waves, while being free from the disadvantages of 
| insensitivity and fragility associated with micro- 
| phones which are intrinsically small. 

The radio-frequency attenuator shown by Messrs. 
Muirhead is illustrated in Fig. on page 79. 
These instruments, it may be explained, are used 
for testing wireless receiving apparatus, the input 
to the attenuator being supplied from an oscillator, 
and the output connected to the receiver. Knowing 
the input and the reduction effected by the attenua- 
tor, theinput to the receiver is known, and if the 
| output of the latter is measured, its amplification can 
be determined. The attenuator illustrated consists of 
| a resistance network terminated in a slide wire, and 
| means are provided for measuring and adjusting the 
input current to the network. With the specified 
current, the slide-wire dial, shown beneath the 
milliammeter in Fig. 25, reads directly in microvolts 
output, the readings being multiplied by a factor 
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One of the advantages claimed for the | 


HoLopHaNnE-EpGcumBE AvTo-PHOTOMETER; MESSRS. 
Everett, EpacumBE AND Company, LIMITED. 


determined by the position of a stud switch on the 
left of the dial. The range of the attenuator is 
from zero to 500,000 microvolts, and the output 
impedance is 5 ohms. In addition to the outer 
screening provided by the panel and a copper cover, 
the attenuator is enclosed in a second copper box, 
which is subdivided to screen the different sections 
of the attenuator from each other, and from the 
current control and meter. 

In addition to a range of electrical measuring 
instruments, Messrs. Everett, Edgcumbe and Com- 
pany, Limited, Colindale Works, Hendon, London, 
N.W.9, showed this year a number of photo-electri: 
photometers incorporating their Autophotic cell. 
These cells consist of pure selenium on a steel base- 
plate which forms one terminal of the cell, while 
the other terminal is formed by a layer of gold 
sputtered on, a metalised ring round the outside of 
the gold layer providing the means for making 
contact. These cells have the high sensitivity of 
4 micro-amperes per foot-candle in the 1}-in. size, 
and are so arranged that they are almost indepen- 
dent of the angle of incidence of the light, at least 
jup to an angle of 70 deg. with the normal. 
| Special attention has been given in the design to 
render the indications immune from the effects of 
temperature changes. 

As an example of the applications of these cells, 
|we illustrate in Fig. 26 annexed, a photometer 
| for checking the output of miners’ lamps. This 
| photometer measures the candle-power in different 
| directions, and not the mean spherical candle-power. 
As will be understood from the illustration, the 

lamp is placed on a turntable, while the cell is 
mounted on an arm of adjustable length and height, 
| which can be turned through an angle in the vertical 
| plane, a protractor being provided to enable the 
jangle to be measured. The lamp itself can be 
turned about a vertical axis, and the light received 
by the cell in any position is indicated directly in 
lumens by an instrument in the base. As the cell 
is protected from all light except that which reaches 
it from the lamp, no special dark room is necessary 
for testing. A standardised lamp is supplied with 
each photometer, and a constant check can thus be 
| kept on the accuracy of the equipment. A photo- 
‘meter for measuring the mean spherical candle- 
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EXHIBITS AT THE PHYSICAL SOCIETY’S EXHIBITION. street, Salford, 3, Lancs. Many of these included 

















Fie. 29. 


Ecectro-Maenetic Fatiaue-Testinc Macuine; Messrs. SaLForD ELECTRICAL 


INSTRUMENTS, LIMITED. 

















Fic. 30. Mine-Surveyina Apparatus; MEssrs. 
C. F. Caserta anp Company, LIMITED. 


power of miners’ lamps was also shown, the lamp 
for this purpose being enclosed in a cubical chamber 
with 11-in. sides. 

The Holophane—Edgcumbe auto-photometer illus- 
trated in Fig. 28, page 80, is equally useful for the 
measurement of surface illumination or the candle- 
power of a lamp. The indicator is graduated to 
read directly in foot-candles, and the candle-power 
of a lamp can be determined by multiplying the 
reading by the square of the distance in feet between 
the lamp and the test surface when held at right 
ingles to the incident light. The current generated 
by the cell is exactly proportional to the illumina- 
tion, and as its colour sensitivity closely resembles 
that of the human eye, the disturbing effects of 
colour changes are generally negligible. The test 
surface is specially treated so that correct readings 
of illumination are obtained if the light reaches it 


at any angle up to 50 deg. with the normal. The 
test 
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transport only measure 3} in. by 3 in. by 1} in., 
so that the complete equipment can easily be carried 
| in the pocket. 

this firm we have selected for reference the portable 
apparatus illustrated in Fig. 27, on page 80, and 
designed for testing the dielectric properties of the 
insulating oil used in transformers and switchgear. 
The equipment embodies a voltage transformer, a 
test vessel or cell to take the oil in which ball-ended 
electrodes are immersed, a voltmeter scaled to read 
up to 40 kV, and a hand-operated rheostat which 
enables the test voltage to be continuously and 
smoothly adjusted from zero up to the full value. 


transformer and the potentiometer method 
voltage regulation employed is such that a perfectly 
sinusoidal wave form is obtained with the test 
voltage. The breakdown figures obtained are thus 
not merely relative, as they are when the test 
voltage is supplied from an induction coil, but are 
in good agreement with those obtained by the use 
of large stationary equipments. 

A range of electrical measuring instruments, 
photo-electric cells and photometers, electrical 
testing instruments, oscillators, thermostats, &c., 
| formed the principal items in the exhibit of Messrs. 





surface and indicator placed together for|Salford Electrical Instruments, Limited (General! column by rack and pinion gear. The column is 


From among many other interesting exhibits of | 


It is pointed out that the design of the high-voltage | ’ 2 
of | 8 viewed through 


novel and interesting features, but from considera- 
tions of space we must confine our attention to a new 
form of electromagnetic fatigue-testing apparatus 
shown. In this apparatus, which is illustrated in 
Fig. 29, on this page, the specimen is in the form of 
a rod 18 in. in length and } in. in diameter. The 
rod is supported at the nodes and is caused to vibrate 
at its natural frequency by a pair of electromagnets 
located near each end. The electromagnets are 
supplied with current at the correct frequency from 
a valve oscillator, the strength of the current being 
adjusted to give the desired stress which is deter- 
mined by measuring the deflection with a micro- 
meter or measuring microscope. The rod continues 
to vibrate at a constant frequency until a crack 
begins to form when the frequency diminishes and, 
by means of a magnetic pick-up device and a tuned- 
wire relay, this circumstance is made to cut off the 
current to the electromagnets automatically and 
terminate the test. A recording drum driven by a 
|synchronous motor and special gearing to give a 
logarithmic time base forms part of the equipment, 
|and a pen is held in contact with the paper on the 
|drum by an electromagnet while the test continues. 
| When the current is cut off the electromagnetic is 
|de-energised and the pen lifted off the paper, so 
| that the length of line traced is an indication of the 
| number of stress reversals sustained by the specimen. 
| Actually the recorder is fitted with several pens 
|which can be connected to a number ofdifferent 
|testing units. Thus several specimens can be 
tested at different stress ranges simultaneously. 
|It may be pointed out that with a steel specimen 
|of the dimensions above mentioned stress reversals 
are applied at the rate of about one million per hour, 
so that if the range of stress is sufficient to cause 
failure the failure will occur in a few hours, Al- 
| though the standard specimens are rods of circular 
section, flat bars and other types of specimens can 
be tested by suitable adaptation. When testing 
/non-magnetic specimens, a steel armature must be 
| fitted at each end and also a small steel clip in the 
| centre to operate the magnetic pick-up. 

In addition to a number of meteorological and 
otherinstruments, Messrs. C. F’. Casella and Company, 
Limited, Regent House, Fitzroy-square, London, 
W.1, showed the apparatus designed by Mr. J. Ivor 
Graham, of the Mining Research Laboratory, 

| Birmingham University, for surveying steeply 
inclined roadways in mines where an aneroid 
barometer would not give sufficiently accurate 
readings owing to the creep of the pointer. In this 
apparatus, which is illustrated in Fig. 30, annexed, 
a volume of air is enclosed in a metal tube which is 
immersed in ice in a vacuum flask and connected 
by a capillary tube through a three-way cock to one 
limb of a U-tube containing a special oil with a 
specific gravity of 0-869 at 16 deg. C. In the 
vacuum flask there is also a sensitive short range 
thermometer graduated from — 0-5 deg. to + 0°5 
deg. C., for which range the scale is about 2 in. in 
length, and the temperature of the air enclosed in 
the tube in the flask is kept constant to within 
0-01 deg. C. Actually it has been found that the 
| temperature remains constant to within 0-008 deg. 
C. for three days. In use, the oil in the U-tube is 
set to a convenient level by means of a pump with 
the stop cock controlling the connection between the 
constant-temperature air chamber open. The cock 
is then closed and the instrument taken to a different 
| level in the mine. The cock is then opened and the 
| oil in the U-tube takes up a different position owing 
'to the difference in barometric pressure. The oil 
|levels are measured on a silvered-glass scale which 
a sliding magnifier. Differences 
|in barometric pressure can be read in this way to 
| within 0-001 in. of mercury, and the range of the 
instrument is such that differences of level up to 
|700 ft. can be measured without re-setting to a 
| datum. 

| One other exhibit of Messrs. Casella to which 
| we may refer was the sensitive water level illus- 
| trated in Fig. 31, on this page. In this instrument 
|a chamber supported at an adjustable height on a 
| rod is connected by stout rubber tubing to a vertical 
glass tube which can be raised and lowered on a 
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graduated in millimetres, and by means of a vernier 
the height of the glass tube can be read to0-05 mm. ; 
the total range of vertical movement is 23 cm. The 
observer, on looking through the eyepiece shown, 
sees both the meniscus and its inverted image 
reflected from a concave mirror, and he adjusts the 
heights of the glass tube until the meniscus and 
its image just make contact. This gives a zero 
reading and a similar reading taken after pressure 
has been applied either to the chamber or to the 
open end of the glass tube, or to both if a differential 
pressure is required to be measured, enables the 
pressure to be measured in millimetres of water to 
the accuracy above mentioned. It may be pointed 
out that the chamber is fitted with a valve which 
can be used for closing the connection between the 
chamber and the glass tube and also for damping 
out the effects of pressure fluctuations. 

The exhibit of Messrs. Charles Baker, 244, High 
Holborn, London, W.C.1, consisted mainly of a 
range of microscopes and epidiascopes, but also 
included a J-D polishing machine for metallurgical 
specimens with a self-contained electric motor 
drive. In this machine the polishing disc rotates 
at 1,000 r.p.m. and is mounted on a ball-thrust 
bearing which requires little attention. The motor 
is fitted with self-oiling bearings, and provision is 
made for adjusting the tension of the driving 
belt. A centrifugal switch is incorporated in the 
motor to enable it to be started and stopped by 
means of an external tumbler switch. The splash 
guard, which is of ample sive, is rust-proofed and 
has sides sufficiently high to prevent splashing 
when wet polishing is being carried out. A detach- 


able hand-guard ring is also fitted, which is easily | 
removable for the renewal of the polishing disc and | 


also acts as a support for the hand while actually 
polishing. A drip tank, of non-ferrous metal, is 
provided, and the supply of water or other liquid 
from this is regulated by a feeder tap. The drip 
pipe can be swivelled into different positions, and 
the height of the tank is adjustable, which is a 
useful feature when long specimens are being dealt 
with. 

Messrs. Edward G. Herbert, Limited, Atlas Works, 
Levenshulme, Manchester, showed the pendulum 
hardness-testing instrument with which our readers 
are already familiar, and also a fatigue-testing 
machine for paper. In the latter a tensile load is 
applied to a test strip of paper which is folded 
backwards and forwards round the jaws of an 
oscillating clamp turning at a high speed through 
an angle of 140 deg. on each side of the vertical. 
This machine was fully described on page 526 of 
our last volume. 

Among the numerous exhibits of Messrs. Baird 
and Tatlock (London), Limited, 14-17, Cross-street, 
Hatton Garden, London, E.C.1, we noticed one of 
their Empire aperiodic projection balances fitted 
with air-damping gear. This balance is provided 
with a conventional type of scale and pointer, and 
also with a micro-scale, an image of which is optically 
projected on to a ground-glass screen at the level 
of the observer's eye. On this screen a scale divi- 
sion, equivalent to a weight of 1 mg., has a length of 
about | mm., and it is thus possible to estimate to 
0-2 mg. With this arrangement weights below 
0-1 gramme are not required and no rider or rider- 
operating mechanism is necessary. The balance is 
suitable for a maximum load of 200 grammes, and 
the air-damping gear brings the beam to rest in 
from 7 seconds to 12 seconds after actuating the 
release, the actual time required being dependent on 
the load. A four-volt lamp is used for the optical 
projection system, the lamp being supplied from an 
accumulator or a sma!l mains transformer. 

Messrs, A. Gallenkamp and Company, Limited, 
17-29 Sun-street, London, E.C.2, showed a new 
rotary oil-sealed vacuum pump having a capacity 
of 25 litres of free air per minute and giving a 
vacuum of 0-03 mm. of mercury or higher, and a 
modified McLeod vacuum gauge covering a range 
of pressures from 500 mm. down to 0-0001 mm. by 
means of four direct-reading scales. Connection to 
the gauge is made by an interchangeable spherical- 
glass joint, which obviates the need for employing 
rubber tubing or sealing on. Of the other exhibits 


of this firm we can only mention the Technico 
viscometer, 


universal torsion which can be used 





for comparative measurements in cream, liquid glues, 
paints and varnishes, syrups, oils and greases, &c. 
The instrument consists of a metal cylinder sus- 
pended at the lower end of a thin torsion wire and 
having above it a flywheel fitted with a pointer 
moving over a circular scale. Means for adjusting 
the zero are provided at the upper end of the torsion 
wire. In making a test, the cylinder is immersed 
in the sample contained in a cup or beaker and 
the flywheel is turned through one revolution and 
then released. On swinging back the pointer passes 
the zero and comes to rest at a point beyond it, the 
angle between this point and the zero being a 
measure of the viscosity of the liquid in which the 
cylinder is immersed. The instrument is supplied 
with cylinders of different diameters and a number 
of torsion wires, so that a wide range of viscosities 
can be determined. The determinations are, of 
course, comparative and not absolute. 


(To be continued.) 








THE DEMOLITION OF WATERLOO 
BRIDGE, LONDON. 


WatTERLOO BripGe, London, which is now being 
demolished, was designed by Rennie in the early 
part of the Nineteenth Century and was formally 
opened on June 18, 1817, two years after the battle 
whose name it bears. The piers and abutments 
rested upon a wooden platform, which was in turn 
supported on 12-in. piles driven into the bed of 
the river. The superstructure consisted of nine 
elliptical arches each of which had a span of 120 ft. 
and a rise of 35 ft. The masonry was 5 ft. deep at 
the crown and about double this at the springing, 
and there were inverted arches over each pier 
between the main arches. The roadway was sup- 
ported on six brick walls, 2 ft. 3 in. thick, which 
were covered with corbel stones. The spaces 
between these walls were left void to save weight. 


The exterior faces of the bridge were of Cornish | 


granite, the balustrades were of Aberdeen granite. 
Hard sandstone from Derbyshire and Yorkshire 
was used for the interior and for a proportion of 
the arch stones. The bridge, which, excluding 
approaches, was nearly one-quarter of a mile long, 
was of the Doric order of architecture, and its 
beauty has been the subject of much favourable 
comment, especially since proposals were made for 
its removal. 

When Rennie’s bridge had been in existence for 
just over a century the gradual settlement of the 
foundations, which had been evident for some time, 
increased rapidly. This was so noticeable at one 


|of the piers of the central arch that the bridge 
|was closed in 1924 for temporary repairs. The 


question then arose whether it would be possible 
to underpin all or some of the piers, so as to render 
the structure safe, or whether it would be necessary 
to replace it by a new bridge. At first sight it would 
seem that, given the proper data, it should not have 
been difficult to obtain an answer to this question. 
Actually ten years elapsed before it was decided—in 
May, 1934—that the old bridge must go, but as the 
reasons for this delay were summed up in an article* 
which appeared in ENGINEERING early last year, 
they need not be repeated. Our purpose in the 
present article is rather to describe the progress to 
date of the work of demolition, which is now being 
undertaken by Messrs. Sir William Arrol and Com- 
pany, Limited, Glasgow, under the supervision of 
Messrs. Rendel, Palmer and Tritton, 55, Broadway, 
London, 8.W., the Appointed Engineers to the 
London County Council, in collaboration with 
Mr. T. Peirson Frank, M.Inst.C.E., the Council's 
Chief Engineer. 

Operations were begun in June, 1934, by removing 
the balustrades, frieze, pavement and roadway, and 
clay and ballast filling, leaving the crowns of the 
arches exposed, as shown in Figs. 2 and 3, Plate V, 
These views illustrate the position of the work at 
the beginning and end of November last. This work 
amounted to simple demolition. At the same 
time, steps were taken to ensure the safe removal 
of the arches—a problem which, as can easily be 
realised, presents many points of interest. Safety 
during demolition was, naturally, of the first impor- 








* See ENGINEERING, vol. cxxxvii, page 406 (1934). 


|tance, but coupled with it was the necessity of 
| interfering with the river traffic as little as possible. 
Obviously, as the work of demolishing the arches 
proceeds, the thrusts from them on to each pier 
will diminish, but at the same time there is a risk 
that dangerous unbalanced thrusts may be set up. 
It is therefore essential for safety that a reasonable 
balance of the thrusts at each pier shall be main- 
|tained throughout the work. These difficulties can 
only be met by giving the arches outside support, 
and as in the case of Waterloo Bridge this cannot 
|be provided either from the sides or from below, 
owing to the obstruction that would be caused to 
lriver traffic, it must come from above. As shown 
'in Fig. 4, Plate V, reinforced-concrete pedestals 
|have therefore been constructed over each pier, 
and on these a gantry, which now extends over 
| four spans, has been built from each shore. These 
gantries each consist of a braced girder structure 
along the centre of which a runway is being built. 
The general design of these gantries will be clear 
| from Fig. 4, Plate V, which is a view taken from 
'the south end of the bridge on December 31, 1934, 
‘and from Figs. 5, Plate V, and 1 opposite, which 
'were taken on the same date from the north end 
and from the Victoria-embankment looking south- 
| east, respectively. 

It will be noticed from the latter that the 
gantries are not carried over the centre arch, which 
will continue to be supported from below, as it has 
been for some years. Most of the surface of the 
bridge has already been cleared, though some of 
the clay filling has been left on the propped arch. 
In fact, further weighting material has been added 
at this point to ensure that the line of the thrust 
fits the distorted arch. 
| At the present time, also, the construction of the 
|gantries has been nearly completed and holes have 
| been drilled below the panel points on each of the 
four girders vertically downwards through the 
granite arches. Through these holes will be inserted 
a number of suspension bars, the upper ends of 
which will be fixed to the gantries while the lower 
will be secured to steel centring, which will be 
floated into position under each arch and drawn 
up close to its underside. As a result of this arrange- 
ment, there will be a minimum of interference with 
the river traffic, the head-room only being reduced 
by about 2 ft.; and the arches will be adequately 
supported during demolition. 

As regards further work, when the gantry is in 
position and the steel centring has been fixed 
below each arch, the actual removal of the granite 
arch stones will be begun. The material will be 
handled by cranes working along the tops of the 
gantries, some of these being shown in position in the 
illustrations, and by them deposited in barges. At 
the arch over Victoria Embankment special pre- 
cautions are being taken to safeguard the road 
traffic and pedestrians. Demolition will take place 
simultaneously and uniformly at each arch; these 
will be treated in three longitudinal strips. The 
stones in the two outer strips will first be removed 
at the same time, starting with the centre stones 
and working evenly towards each pier. The 
middle strip will then remain as a very narrow 
arch, whose weight will be transferred to the 
suspended centring so that it is carried by the 
gantries. 

It is at this stage that difficulties may be 
expected, if they occur at all, and great care has 
been taken in working out the thrusts to ensure that 
the transfer shall be effected without trouble. Once, 
however, the load has been transformed from arch 
thrust to suspended load, any danger to the structure 
will have been eliminated and the most critical por- 
tion of the work will have been accomplished. When 
the arch stones have been wholly removed the centring 
will be lowered on to barges and towed away. Finally, 
the gantries will be dismantled by cantilevering back. 

The work of removing the piers and foundations, 
which is not expected to offer any great difficulty, 
will be effected inside steel sheet-pile cofferdams. 
Round these cofferdams will be built staging on 
which cranes for loading the material into barges will 
|be mounted. The erection of the staging and the 
programme for the removal of the piers will be 
so arranged as to cause a minimum of interference 
| with the river traffic. 
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Materials of Aircraft Construction. By F. T. Hitt, 
F.R.Ae.S., M.1.Ae.E. London: Sir Isaac Pitman 
and Sons, Limited. [Price 20s. net.] 

Many readers of books are inclined to skip the 
preface and on account of this are apt to judge a 
volume in a somewhat unfair way. Again many 
prefaces are quite misleading. In the case of the 
book now under review, the preface should be 
of substantial value in suggesting as it does 
the best way of making use of the work which 
follows. 

Bearing in mind the stated scope of the book its 
fourteen chapters undoubtedly deal with the 
subject in an adequate manner. Chapters VI and 
VI, dealing with non-ferrous light alloys and copper- 
tin alloys, are to be particularly commended to the 
student aero-engineer. An important section on 
corrosion deals fully with this subject, although 
when considering the suitability of possible methods 
of protection against corrosion it is strange that no 
mention is made of the recent developments in 
metal spraying. While agreeing with the author 
that on the efficiency basis the use of wood con- 
struction is on the wane, there is always the possi- 
bility of popular price aeroplanes making further 
use of wood, purely on account of cost. For this 
reason and for its convenience to those operating 
pioneer machines in the Dominions, &c., wood is 
likely for many years to play an important part in 
aircraft construction. Among the less important 
sections of the book is a chapter on rubber which 
reaches a high standard rarely attained in books 
of this category. A chapter of considerable value, 
although chiefly concerning the manipulation of a 
material, is Chapter XI, Glue and Gluing. This 
contains much information that has heretofore 
not been available to the student in a convenient 
form. Particularly valuable also is the chapter on 
varnish and protective coverings, especially for 
those whose interests lie in the direction of the sea- 
plane side of aeronautics: but although covering 
11 pages, the omission of any mention of the 
important effects of atmospheric conditions when 
applying varnish, enamel, &c., is to be deprecated. 
lhe final chapter of the book entitled “‘The De- 
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signer’s Selection of Materials,” is taken from a 
paper read before the Royal Aeronautical Society, 
‘Elements of Detail Design,” by F. Radcliffe, 
B.Sc. In this the significance of certain B.S.I. 
and Air Ministry Standard Specifications is clearly 
dealt with, and folding plates give these specifica- 
tions in abridged form. 





The Diffraction of X-Rays and Electrons by Amorphous 
Solids, Liquids and Gases. By J. T. Renpatu, M.Sc. 
London: Chapman and Hall, Limited. [Price 2ls. 
net.] 

Tue fundamental study of the diffraction of X-rays 

by amorphous solids and liquids is a fascinating 

subject, and one which is receiving increasing 
attention. Considerable data have been collected 
and the present author is well known for his ability 
to re-mould the essentials of this abstruse subject 
into an informative whole, the situation being 
viewed along various avenues of approach in order 
to appreciate its true significance. The funda- 
mentals have been carefully summarised and 
marshalled in a form which is palatable to the 
average reader. Original literature has been critic- 
ally examined, an unbiassed survey given of the 
whole field, and in perusing the work one cannot 
fail to be impressed by the fact that from the 
results already obtained from experiments with the 
diffraction of X-rays and electrons, a powerful 
weapon is available for the study of the degree of 
atomic arrangement, and for the investigation of 
complex structures and also the structure of single 
gaseous molecules. One of the most successful 
investigators in structural physics is Debye, who 
has shown how the scattering of X-rays by single 
molecules may be used to discover their structure. 

The scattering of electrons by single gas atoms has 

| been investigated, and it is proving to be a valuable 

aid in the study of the structure of atoms and 
surface layers which are of importance in studying 
problems of catalysis and corrosion. 

There is no question about the value of this 
| volume as a whole. Commencing with a study of 
| the elementary principles of X-ray crystallography, 
| the author proceeds to discuss the physical theory 
| of the diffraction of X-rays by minute crystals, and 
| an able account is given of Laue’s theory and Brill 
‘and Pelzer’s method for non-absorbing materials, 














GeneraL View SHOWING TIMBER CENTRING SUPPORTING THE SETTLED SPAN. 


consisting in allowing divergent mono-chromatic 
X-rays to fall on the specimen, in the form of a thin 
hollow cylinder, the radiation diverging from a 
pinhole close to the target. In a section devoted 
to the diffraction of X-rays and electrons by liquids, 
there is an indication that the atoms and molecules 
of liquids attempt in some cases to group them- 
selves over small elements of space and time in 
relative positions similar to those they would 
occupy below the melting point. A brief summary 
is given of the recent studies of Bernal and Fowler 
which are of far-reaching importance. The remain- 
ing sections of the volume deal with the structure 
of organic fibres, electrons and surface structure, 
in which the discussions are clear. The beautiful 
illustrations will materially assist the student in 
his attempt to grasp modern physical conceptions. 
This scholarly treatise represents a valuable addi- 
tion to the subject, precision of thought being the 
dominant characteristic throughout. It should 
encourage the wider study and investigation of 
problems arising in a fascinating field of modern 
thought. 


By J. A. Mover. Fourth edition, 
rewritten and enlarged. London: McGraw-Hill Pub- 
lishing Company, Limited. [Price 30s, net]. 

Tae importance of standard methods and of 

ensuring accuracy in testing power plant can hardly 

be overrated, and for this reason the revised 
fourth edition of Mr. Moyer’s book is most welcome. 

Constantly, new and more accurate methods of 
testing and of making the various measurements 
necessary, are being introduced, and thus a book 
giving the very latest practice is of special value. 

It is also of importance that similar methods of 

testing should be used in all cases, and various codes 

have been drawn up as to how tests should be 
carried out in order to ensure this. Among the 
most complete sets of codes, if not the most complete 
of all, are those of the American Society of Mech- 
anical Engineers, of which large use has been made 
in this book. Although the A.S.M.E. Codes have 
been adopted as the basis of this work, methods of 
testing are international and the codes are equally 
applicable to tests made elsewhere; in practice 
there are few essential differences in the codes 


Power Plant Testing. 





84 


THE WHEELER 





ENGINEERING. 


35. 


[JAN. 25, 19 


SYSTEM OF CLEANING TANKS. 


(For Description, see Opposite Page.) 


SHIPS’ 


OIL 





























































(4764.4) 







































































+. 7 
Fig.1. 
FS 
iu 
3 
i 
: 
ta 
fi h ba 
¢ T | f 7 4 P F 
1 me 7\ vacuum wach VACUUM E 
fh ly TANKS - ee =1°) 11} 
aw ¢ ] a - I~ — \_ wil a #1 3 
‘ 4 a a r 4 + z = —+— ++} ——_>—— Fs -- — ~ 
OlL FUEL - r\ 
| SUPPLY TANK 7) ,| (COFFERDAM ta aes 
JOM FUEL . SLUDGE TANK HOPPER 
gq) UNIT —ox } 5) RR i ¥ 
1 TANK SUCTION Pipes” be. SF 6: 
be | oe Rn = a 
BHD. 27 BHD. HD. BHD. 
AIR PUMP 
xX ae | > ‘DISCHARGE ! 
I FG : -) T Xe} ee 
hth & Lg SLUDGE TANKs/ — Soe © _TANK BX [---—teg a : 
ost mime” | | ie 
; —— —— i _— 
bang ( —— — ee oa \ \WOPPERDOOR 7 ™ : 
i a Ps |( WINCH Sa 4 
i Lt ><yorpper >-< aoe i i 
xO — 4 
ae < 
= = —f . == ><-— fF sy i oe = 
a — * SYS—O1L TRANSFER 3 
~\S! -s a | PUMP ON ee £ 
j i i jé 
1 i 
it. 
~~ ! 
~) AIR PUMP DISCHARGE © TANK ax * 




















adopted by various engineering societies in different | 
countries. 

Full descriptions are given of the various instru- | 
ments to be used and, what is most important, 
full instructions for their use and the precautions | 
necessary to ensure accurate results. It is little | 
use having the advantage of good instruments if | 
they are not used effectively ; for example, if the | 
pipes leading to a vacuum gauge have water in them, | 
or suffer from an air leak, erroneous readings will | 
be obtained and the efficiency of a steam turbine | 
on test will be made out to be in general higher 
than it should. 

All varieties of plant are fully dealt with, full 
instructions being given not only for steam plant | 
but also for testing gas and oil engines, refrigerat 
ing plant, fans, hydraulic machinery, and many 
other types of equipment 

The book is one to be recommended to all those 
who have any responsibility for the testing of 
power plant, whether on the customer's or on the 
contractors’ side. 


| 


Stau- und Kanaldimme aus Erde und Fels. By Dr.-Ing. 
©. Waren. Berlin Julius Springer. [Price 22-50} 
Marks. | 


It is a sign of the times that in his preface, Dr.-Ing. | 
O. Walch should draw particular attention to the 
construction of earth dams as a means of absorbing | 
unemployed labour, and it is rather a pity that | 
he has not dealt with this aspect elsewhere in the | 
book. A chapter giving details of how additional | 
manual labour could be so used, even if, as might 
be expected, such methods showed considerable | 


additional cost, would have been of material 
value in these days. 
The author is Chief Engineer of the Siemens 


Bau-Union, best known in this country for their 
work on the Shannon hydro-electric scheme, and 
it may be that the amazing geological complexities 
experienced by civil in Ireland have | 
helped to develop the suspicion which he, in spite | 
of his academic distinctions, evidently adopts 
towards theorists who believe that earthwork can 
be regarded as an exact science. In general, his 
first 40 pages catalogue the principal technical 
studies on soil technology, the author giving a 


engineers 


very brief outline of the ground covered by each 
one, but leaving his readers to study them and 
precise 


reach their own conclusions. Of the 
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significance of the experimental work (other than | 13 Tables giving their leading dimensions, functions 
the classification of materials) and its application | and characteristics, according to three main classifi- 
to full-size jobs, he is definitely doubtful. It|cations; dams without a seal, dams with an 
follows, therefore, that he does not profess to have upstream seal, and dams with central-core seal. 
carried the science of his subject much beyond the | Each of these divisions he again subdivides according 
point where Bligh left it, admitting it to be mainly | to the construction of the seal in clay, concrete, 
empirical. His next 100 pages form a wonderful | masonry, or sheet piling—and yet again on the 
example in the compression of essential facts into |score of construction methods, #.€., hydraulic-fill, 
a graphic and eminently readable survey of a vast | dry-placing, &c. A very interesting chapter on 
field of work which many technical authors might | the secondary effects of hydraulic placing closes 
study with advantage. He deals with nearly 250 | this section, but it is somewhat surprising to find 
actual dams erected in all parts of the world, | no attention paid to the pumping of stone filling. 


| 
| 


. . rm: : q : 2 » 9 
sections of most of them being given. This survey|In a recent instance of such work, some 2,000 
is possibly the more valuable on account of the ‘cu. yards per day of mixed clay, Joam, and sand 
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have been pumped, together with over 100 cub. 
yards per day of boulders up to 12 in. cube, 18-in. 
diameter pipe lines being used. The compacted 
mass, when dry, showed an increase over the original 
in situ measurement in a river bed, almost incredibly 
small, and our author seems, therefore, rather to 
overlook the value of this system and its possibilities. 

Subsequently, Dr. Walch deals with ancillary 
works, overfalls, outfalls, energy destructors, &c. 
Here, in spite of the difficulties to which such 
structures give rise, particularly with reference to 
their “attachment,” the author dismisses the 
question with an inadequate reference. A very 
brief chapter on plant is followed by even briefer 
notes on building programmes, and on organisation, 
leaving only a very few pages to cover the tricky 
problems of the investigations and controls neces- 
sary before, during, and after construction, to 
ensure works being carried out in accordance with 
the designer’s assumptions, and also to check the 
behaviour of the materials and the structure toenable 
the designer, if needed, to amend his assumptions. 
Here it would seem that the author is too modest. 
He is apparently unwilling to advance his own ideas, 
preferring to collect, for his reader’s benefit, the 
ideas and experience of other engineers; yet his 
own experience and theories would clearly justify his 
expanding a very interesting compilation into a 
definitely instructional text-book. He could, if he 
would, thereby render his fellow-engineers a con- 
siderable service, and it is to be hoped that the 
next edition of this book will contain at least 
two ample additional chapters, one on Organisation 
and Programmes, the other on Tests and Controls. 








THE WHEELER SYSTEM OF 
CLEANING SHIPS’ TANKS. 


\mone the advantages of employing oil fuel for 
ip propulsion, one of considerable importance to 
ie shipowner is that the fuel can be carried in the 
double bottom or in tanks in other positions to which 
access may not be easy. This feature enables the space 
that would be occupied by coal bunkers to be utilised 
to better advantage, but it involves some difficulty 
when the tanks require to be cleaned out. In the 
course of time, a deposit of heavy sludge, often of 
1 semi-solid nature, collects in the tanks, and its 


sk 
tl 


removal, by the methods commonly employed, is a 
lengthy, difficult, and exceedingly unpleasant opera- 
tion. This is especially true in the case of double- 


Dot 


om tanks which are, of course, divided into a 
number of comparatively small compartments by the 
irames and longitudinal members of the ship’s structure. 
Holes are cut through the web plates to provide 
intercommunication between the compartments, and 
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the usual method of cleaning these tanks is for a man 
to scrape up the sludge in one compartment and fill 
it into buckets which are passed through the openings 
to a man in the adjacent compartment, and so on, 
until the buckets, with their contents, can be passed 
out through a manhole. They have then to be carried 
through the accommodation, emptied and returned 
into the tank for refilling. Cleaning tanks in this way 
is evidently a tedious operation, which is not likely 
to be carried out with extreme thoroughness ; neither, 
incidentally, is it entirely free from danger, due to 
gases. Moreover, there is considerable difficulty in 
disposing of the sludge in a manner which will not 
cause a nuisance. 

To enable this work to be carried out safely, expedi- 
tiously and economically, the Wheeler vacuum system 
of tank cleaning has been developed by Messrs. Salvage 
Process Corporation, 63, Wall-street, New York City, 
and has been installed in several of the United States 
Navy Yards and private dockyards in that country 
during the past ten years, as well as in the German 
naval dockyards at Kiel and Wilhelmshaven. In 
this country, the Wheeler system has been adopted 
by Messrs. Grayson, Rollo and Clover Docks, Limited, 
Liverpool, and we have recently had an opportunity 
of seeing the installation of this firm engaged in cleaning 
the double-bottom tanks of the Cunard liner Andania, 
which is being put into service after having been laid 
up for some years. Before describing Messrs. Grayson 
Rollo’s installation, as we propose to do, we may 
briefly explain the essential features of the system and 
the method of employing it. A reciprocating vacuum 
pump, mounted on a barge or other suitable vessel, 
is used to create a vacuum in a pair of cylindrical 
tanks to which is connected a flexible metallic hose 
about 4 in. in diameter and up to 500 ft. in length. 
The hose is passed into the ship through the hatchways, 
or any convenient porthole, and a special form of 
nozzle with which the hose is fitted is lowered through 
a manhole into the tank to be cleaned, and is first 
allowed to suck off any free gases which may be present. 
It is not always necessary to steam the tank before- 
hand, although this operation may be carried out 
with advantage if the oil sludge is of a particularly 
viscous character. After the tank has been cleared of 
gases, the nozzle is allowed to dip into the sludge 
which is drawn up through the hose and collected in 
one of the tanks on the barge. It should here be 
pointed out that the height of lift necessary may be 
70 ft., or more in the case of a large vessel, and this 
high lift is rendered possible by the design of the 
nozzle, which allows some air to enter through small 
openings above the level of the sludge. The air 
admitted has the effect of breaking up the sludge 
into fine particles, which are carried along in the air 
stream at a high velocity, together with any small 
solid bodies, such as rivet heads, nuts and bolts or 
scale, that may be present in the tank. 

When the tank has been cleared in this way as 
much as possible, the sides, top and bottom are sluiced 
down with hot water at from 100 deg. to 125 deg. F., 
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the water being supplied in the form of a jet from a 
hose which a man takes into the tank for the purpose. 
During this anges v7 the vacuum nozzle is allowed 
to lie on the floor of the tank, so that it sucks up the 
oily wash water as it collects, and also serves to with- 
draw any gases liberated, which are replaced by fresh 
air drawn in through the manhole. When the whole 
of the wash water has been removed by the manipula- 
tion of the nozzle, the tank is left clean and gas-free, 
remaining in this condition indefinitely until it is 
refilled with oil. Another tank, or another compart- 
ment of the same tank, is then similarly dealt with. 
We are informed that on an average the time required 
for cleaning tanks in the manner described is only 
about 10 per cent. to 20 per cent. of that required 
for cleaning by the method commonly employed. 
This is obviously an important consideration for 
shipowners, and may be vital in the case of naval 
vessels in war time, since any repair work involving 
oil tanks cannot be carried out until they have been 
thoroughly cleaned and rendered gas-free. 

The equipment employed by Messrs. Grayson, Rollo 
and Clover Docks, Limited, for operating the Wheeler 
system of tank cleaning is illustrated in Figs. 1 to 3, 
on page 84. For this purpose the firm acquired 
the sand-dredger Tulip, having a length of 160 ft., 
a moulded breadth of 27 ft. 1} in., and a moulded 
depth of 11 ft. 4 in., and carried out the necessary 
reconstruction work. Two Pearn steam-driven tandem- 
type vacuum pumps, each capable of handling 1,400 
cub. ft. of free air per minute, were fitted on deck, 
together with four cylindrical vacuum tanks, each 
6 ft. in diameter and 15 ft. in length. An elevation 
and deck plan of the Tulip, after reconstruction, are 
reproduced in Figs. 1 and 2, respectively, and Fig. 3 
shows the vessel in one of the owners’ dry docks 
while engaged in cleaning the tanks of a vessel in an 
adjoining dock. A flexible suction pipe is connected 
to each pair of tanks, and piping and valves are 
provided, as shown in the illustrations, so that either 
tank of a pair can be filled while the other is dis- 
charging. The discharge, which is effected either 
by atmospheric pressure or compressed air, can 
take place into any one of six sludge tanks. It 
consists first of foreign matter heavier than water, 
then of water, and finally of oil. The latter is 
used for firing the cleaning ship’s boiler, the surplus 
being pumped into tanks on shore and ‘used for 
firing boilers or furnaces. Fig. 4 shows the method 
of passing the suction pipes into the double-bottom 
tanks of a liner, and it should be noted, in connection 
with this illustration, that there were four deep tanks 
across the ship above the double-bottom tanks, render- 
ing access to the latter particularly difficult. Fig. 5 
illustrates the work of cleaning one of the bunkers of 
an oil-fired steamer in progress. In this case, the 
bunkers were provided with steam-heating coils. 
The hose seen beside the main flexible suction pipe is 
that used for supplying the hot water for washing down. 

It will be obvious, of course, that the time required 





for cleaning a ship’s tanks by the process described 
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above depends upon the volume of the tanks, the 
nature of the sludge, and the conditions of access, i.e. 
on the amount of subdivision in the tanks. As an 
indication of what may be expected, however, we may 
give the data for the cleaning of six of the double- 
bottom tanks of the Ellerman liner City of Brisbane, 
of 8,000 gross tons, carried out in May, 1934, by 
Messrs. Grayson, Rollo and Clover Docks, Limited, 
at Liverpool. The double-bottom tanks in question, 
of which the maximum depth is 42 in., are divided by 
three longitudinals on each side, 
of 27 in. in the forward tank, and 30 in. in the remainder. 
The tanks contained about 150 tons of heavy-oil 
sludge, and were not steamed. The removal of this 
sludge, which involved a lift of 55 ft. and the washing 


out and cleaning of all of the tanks, occupied six days. | 


The number of men employed, including the full crew 
of the Tulip, was ten. We are informed that, on a 
conservative estimate, the time required for cleaning 
these tanks by handing the sludge from space to space 
in buckets and into the holds would be at least 30 
days, 20 men being employed on the work for that 


period. Moreover, the residue would still have to be 


taken from the ship’s holds and disposed of, either by | 


taking it ashore or right out to sea, beyond the limits 
illowed for the disposal of oily residue, which causes 
contamination of the seaboard. In addition to the 
important time-saving, it may be pointed out, in 
conclusion, that the Wheeler system has the advantage 
that there is no fouling of the corridors or other parts 
of the ship’s accommodation with oil, even if the 
whole of the tanks are cleaned in the same operation. 
This follows from the fact that the suction pipes are 
oil-tight, and, moreover, since they are under vacuum 
while in operation, any leakage which might occur would 
he of air into the pipes, and not of oil from them. 
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In the first article (page 18 ante) of our Engineering 
Outlook Series, dealing with the Economic Retrospect 
ind Prospects for 1935, by a slip in calculation certain 
errors crept into Table I of Indices of Production. 
We give the corrected figures below : 


Taste I.—Jndices of Production. (1924 — 100.) 


Iron and Steel 


Engineering 
a 
| Shipbuilding. Group. 
! 
1924 100 100 
1927 
Ist Qr | 408-4 
2nd n.° j 116-0 
3rd p (116-2 } 111-3 
4th 112-0 
1928 
Ist Qr. { 110-1 
2nd ,, 107-7 
3rd 118-1 4 94-9 
4th L} 100-8 
1929 | 
Ist Qr 120-0 | 109-1 
2nd , 124-7 114-8 
3rd 119-3 | 116-4 
4th 119-6 115-9 
1930 
Ist Qr. 125-5 118-1 
2nd ,, 122-6 104-1 
rd 112-2 85-2 
4th 105-9 72-9 
1931 
Ist Qr. 102-5 63-2 
2nd ,, 98-7 55-8 
3rd, 91-3 49-1 
4th 89-1 50-1 
1932 
Ist Qr. 90-7 50-9 
2nd 90-4 46-2 
3rd 84-2 42-3 
ith 88-2 44-9 
1933 
ist Qr 93-0 50-7 
2nd 97-0 58-6 
Sra 03-5 59°7 
ith 100-4 66-2 
1934 
lat Qr 108-1 75-6 
tnd 111-8 81-5 
rd 110-7 78-2 








Giass-Buts Recrirvtcrs.—tin the course of the past 
few days an exhibition of an engineering film entitled 


‘Glass Bulb Rectifiers"’ has been given in the 
Western Electric Company's Theatre, Bush House, 
Aldwych, London, W.C.2, by the Hewittie Electric 
Company, Limited, Hersham, Walton-on-Thames, 


Nurrey This film illustrates the whole course of manu- 
facture of this far from simple apparatus and not only 
makes clear the skill and craftsmanship demanded in its 


production, especially from the glass-blowers, but the 
eare that has been taken to secure effective “ shots ” 
so that the film is really informative. It is not 


therefore, surprising to learn that it took over six months 
to complete, and we may add that the result is well worth 
while The glass-bulb rectifier is now, of course, 
employed for a variety of purposes, from the amall units 
designed for battery charging to the large combinations 
installed in traction sub-stations. The firm claim that 
some 250,000 kW of their plant is in use. 


with a frame spacing | 





| LETTERS TO THE EDITOR. 
SLAMMING DAMAGE AT SEA. 


To THE Epitror oF ENGINEERING. 

Str,—I feel 1 must protest against the use by 
| Mr. E. F. Spanner in his article in this week’s ENa1n- 
| BERING of the term “ diaphragm” stress in referring 

to pounding damage to ships’ bottoms. A diaphragm 

| stress is a tension set up in very thin plating having 
negligible resistance to bending, and is essentially a 
catenary effect, whereas the stresses referred to by 
|Mr. Spanner are ordinary bending stresses, due to 
| water pressure. 

He refers to Professor C. E. Inglis’s 1925 I.N.A. 
Paper giving calculated stresses for rectangular plates. 
These differ slightly from similar figures given in 
Timoshenko’s “* Applied Elasticity,” and I believe the 
| latter to be the more correct, as they agree with figures 

I obtained using a method similar to one which has 
recently been published by Professor G. I. Taylor in 
|the German Z.A.M.M. Professor Inglis’s solution for 
stayed plates published in the appendix to the I.N.A. 
Paper does not appear to satisfy the boundary condi- 
tions, and differs materially from that which I published 
in ENGINEERING in 1931. 
Yours faithfully, 
J. Lock woop 


TAYLOR. 
155, Wainbody-avenue, 
Coventry. 
January 19, 1935. 








SEPARATION OF RADIATION AND 
CONVECTION HEAT LOSSES. 


To tHe Eprror oF ENGINEERING. 
Srr,—On page 19 of your issue of January 4 a method 
is given by Mr. Sydney Steele for separating the heat H 
lost from a free surface into its constituents, H, 
(radiative loss) and H, (convective loss). In referring 
| to the equations 


| H = Hr+ He ° ° (a) 
| Hp= 0-172 x p x ( (Ts/100)*— (To/100)*) (B) 
He= C x (Ts— Ta) (y) 


|he remarks that “‘ when it is desired to separate H 
into its constituents, H, and H,, there is often con- 
siderable doubt concerning the correct value of p, 
|so that an arbitrary value must be assigned to C. 
|In general, there is doubt concerning the values of 
both p and C,”’ 
In the method given by Mr. Steele for separating 
p and C, which consists of not less than three deter- 
minations of H at separated temperatures within a 
range of about 1,000 deg. F., a number of assumptions, 
which he enumerates, are necessary. In addition, 
the relations given in equations (8) and (y) above are 
|also assumed, and although no one nowadays doubts 
the validity of the fourth-power law of radiation, 
there must still remain some doubt about the five- 

| fourths power law of natural convection. 

Some years ago (Phys. Soc. Proc., xxviii, December 1, 
| 1915, and xxxii, August, 1920) I suggested a method of 
| se parating convection and radiation from spheres 

and from horizontal cylindrical surfaces (wires and 
|tubes), making no assumption whatever with regard 
|to the dependence of the radiation or the convection 
on the temperature. 

| In this investigation “‘ convection” was defined 
|as that portion of the heat emitted from the surface 
which is carried away by and in the direction of the 
|cooling fluid; while “radiation” is emitted equally 
in all directions from a homogeneous heated surface. 

The method employed was as follows: The total 
jamount of heat lost per unit of time from the surface 

was determined by the electric power dissipated 
or from the equivalent mass of steam condensed. 
|This was done with the surface (a) bright, and 
(6) coated with a dead-black varnish. The relative 
}amounts of radiation alone from these two surfaces 
| were then measured with the aid of a thermopile. 

If h, is the total heat lost, and r, the radiation per 
| unit surface, in unit time, for 1 deg. excess of tempera- 

ture for the “* black ” surface ; A, and r, corresponding 
quantities for the “ bright ” surface ; ¢ the convection 
in each case ; then h,= r,, and hy= ¢ + ry. 
Let h, ah, (1) 
so that a is known from the total heat experiments. 
Let r, (2) 


brs ° 
given the thermopile experi- 


b being, therefore, by 


ments. 


Hence from (1), ¢ + r,;= a(e + rq) (3) 
From (2) and (3), r,/e (a 1)/(6 a). (4) 
and r, /c b(a 1)/(6 a) . ; (5) 
Also ry/hg= rq/(e rs) = (a 1)/(6 1) (6) 
and r,/hy= r,/(¢ + 7) b(a — 1)/a(b — 1) (7) 


Equations (4) and (5) give the ratio of radiation to 
convection from the surface when “ bright” and 
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“black” respectively, while (6) and (7) give the 
corresponding ratios of “‘ radiation loss”’ to “ total 
loss” of heat, all in terms of the known quantities « 
and b, which were separately determined for each shayx 
and size. 

Some of the most interesting of the results obtaine: 
were as follow :— 

(1) Wires of about 1 mm. Diameter.—Of 100 parts 
of * total heat ” lost from the wire at air temperatures, 
2-5 consisted of radiation for a bare wire, and 12-6 
for a “ black” wire. At about 100 deg. C., thes 
percentages became 4-4 and 20-7 respectively. A 
20 per cent. increase in total loss of heat per degre: 
excess when the temperature of the surface was raised 
from 27 deg. to 110 deg. C. (air temperatures being 
17 deg. and 100 deg. C. respectively), was found to lx 
due chiefly to increased convection. 


(2) Metal Pipes 0-5 cm to 5 cm. Diameter, Spheres 





7-5 em to 16-5 em. Diameter, and a Flat Horizontal 
Surface. 
Percentage of Total Heat Lost 
as Radiation. 
Surface Diameter 
Bright Surface. | Black Surface 
Cylinders t-7 
6-1 
10-1 
Flat Surface 10-9 39-5 
Spheres 7°55 21-9 39-9 
10-07 21-2 38-0 
14-00 | 24-1 12-0 
16-50 24-8 43-9 
Yours traly, 
Tuos. BARRATT, 
Research Department, 
January 7, 1935. Royal Arsenal, Woolwich. 








THE LATE.SIR WILLIAM SLINGO. 

Str Wiiui1amM Siineo, whose death, we regret to 
record, occurred at Forest Hill, London, on Saturday, 
January 19, at the age of 79, was well known to elec- 
trical engineering students of an earlier date as the 
part-author of an excellent general textbook on their 
subject. In a more limited circle the part he played 
in the development of telegraph and telephone com- 
munication within the Post Office Department during 
the time when the telephones were being handed over 
to State control and in the war years was appreciated, 
while he had latterly been energetically connected with 
similar developments in other parts of the world. 

William Slingo was born in London on May 
1855, and entered the Post Office service as a telegraph 
clerk at the early age of 15. He soon became interested 
in the more technical side of his duties, and in those 
more spacious days was able to communicate his 
enthusiasm to others through the Telegraphists’ School 
of Science, which he founded in 1876. This school 
started with five students, but this number had risen 
to 850 by 1898, when he retired from the post of 
principal. In fact, it is not too much to say that it 
was its very success that was its undoing, and that it 
was for the same cause that its work had to be dis- 
tributed over other schools. He was also for a number 
of years the head of the electrical department at the 
People’s Palace, in the Mile End-road, an institution 
which was the nucleus of the East London College 
and has recently been re-named Queen Mary’s College. 
Moreover, during the period he was employed at the 
Central Telegraph Office he took a leading part in the 
formation of the City and Guilds of London Institute 
besides acting as consulting engineer to the Drapers 
Company and other bodies. 

When the Telegraphists’ School of Science was closed, 
Mr. Slingo was transferred to the Engineering Depart- 
ment of the Post Office with the rank of first-class 
officer. In this capacity he had charge of the estab- 
lishment of Hughes duplex working between London 
and the Continent, and assisted in the design of the 
central-battery telephone system. In 1903 he was 
transferred to the North Wales District as superin- 
tending engineer with headquarters at Liverpool, 
where his technical and administrative abilities were 
utilised in developing the telegraph and _ telephone 
systems of the area. In 1910 he returned to London 
to superintend the preparation of the inventory and 
valuation of the National Telephone Company’s plant, 
which was necessitated by its imminent transfer to 
Government control and by the need for determining 
the price that had to be paid. During the arbitration 
proceedings Slingo defended his inventory for eleven 
days, and was successful in getting the amount claimed 


25, 


by the company reduced from 20,924,700/. to 
2,515,264. Almost immediately afterwards he was 
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promoted engineer-in-chief on the unexpected resigna- 
tion of Major W. A. J. O'Meara. It therefore fell to 
him to plan the development of the telephone system 
consequent on State acquisition, and in so doing he 
laid the foundations of much that has since happened. 
He also took a leading part in the scheme for the 
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| exhibits at the Power and Mechanical Engineering | 


collector, which is known as the Photronic cell, will 
| operate effectively on a low light intensity. A small 
| transformer and rheostat are usually fitted so that 
the lamp may be operated on an ordinary lighting 
circuit. 

The relay panel is shown in Fig. 8. It is 


provision of a tube railway for carrying parcels between | Exhibition, New York, concluded with an account of equipped with a Weston Sensitrol relay, a small 


the large post offices in London and the main-line 
railway stations. The necessary tunnelling and other 
civil engineering work for this purpose had been 
completed in 1914, but the outbreak of the war post- 
poned its equipment until many years after his retire- 
ment. During the war it found an unexpected use 
for the storage of national works of art. Many of his 
other plans were also postponed for the same reason, 
and he had eventually to leave their carrying out to 
others owing to the operation of the age clause. 

Since his retirement, Sir William, who was knighted 
in 1915 for his work in connection with the telephone 
transfer, had not been inactive. In 1919 he formulated 
a scheme for laying a telephone cable from Key West 
to Havana. This cable was at the time the longest 
submarine telephone cable in the world, and it was 
stipulated that only British materials should be used 
in its construction. Sir William was in the cable 
ship during the whole period of its laying. He was 
next sent by the Marconi Company to Peru to inves- 
tigate proposals for taking over the postal services 
in that country. As a result an agreement was 
reached whereby the administration of the posts, 
telegraphs and wireless services was handed over to 
the company for a period of twenty-five years, and 
Sir William was appointed Administrator-General. 
On his retirement from this position in 1924, he joined 
the board of Messrs. Marconi’s International Marine 
Communications Company. 

He was elected a member of the Institution of 
Electrical Engineers in 1908, and had served on the 
council of that body. As we have said, he was a joint 
author with Mr. A. Brooker of Electrical Engineering, 
which was first published in 1890. He was also for 
some time editor of Knowledge. 








THE LATE MR. J. W. SHORES, 
C.M.G. 


Tue death of Mr. John Wallis Shores, which occurred 
on January 5, at his home in Pietermaritzburg, after 
a brief illness, removes a well-known pioneer of railway 
construction in Natal. The eldest son of Mr. J. W. 
Shores, of Worthing, Sussex, he was born on Febru- 
ary 18, 1851, and received his education at Lancing 
Grammar School, and at Holbrooke House School, 
Richmond, Surrey. In 1876 he was appointed assistant 


| a remote-reading boiler water-level indicator. Another 
boiler device, the Diamond water-level detector, may 
}also be described. This is a new application of 
the old expedient of test or try cocks, that is, 
three cocks arranged at the water level and above 
| and below it, opened successively to determine the 
;amount of water in the drum, &c., when the gauge 
| glass is out of order or the reading in it is dubious. 
| As is well known, the water level is ascertained by 
| observing whether steam or water comes out of the 
| particular cock opened, an uncertain procedure at 
the best and one quite unreliable with modern high 
pressures as, even if water issues, it at once changes 
to steam. Messrs. Diamond Power Specialty Cor- 
poration, Detroit, have transferred the onus of deciding 
whether steam or water comes out of a particular 


reading of which the attendant can observe and 
accept. The usual three open cocks are replaced by 
wholly-enclosed spring-loaded valves, which are opened 
when required by a lever furnished with operating 
| chains reacting to the firing platform. The casings of 
|all three valves are connected by pipes to a common 
;expansion chamber, the bottom of which carries a 
| drain pipe, whilst the top is connected by a small pipe 
| to one or more indicating devices. This is simply a 
Bourdon type pressure gauge with three sectors, viz., 
steam, mixture and water. The gauge pointer indi- 
cates “steam ’”’ when the pressure in the expansion 





chamber is low and “* water ” when the pressure is high. | 


| A mixture of steam and water produces an intermediate 
| pressure in the expansion chamber, with the result 
|that the pointer indicates on the middle sector 
| “* mixture.” 
The action of the device is as follows: The orifice in the 
| valves is small, that is, only 7 in. in diameter. At a 
| boiler pressure of 600 lb. per sq. in. absolute, the weight 
| of steam flowing through it will be 0-0266 Ib. per second, 
and the total heat will be 31-96 B.Th.U. When water 
is passing the weight will be 0-34 Ib. per second and the 
total heat 159-5 B.Th.U. The pressure in the expansion 
chamber is about 10 lb. per square inch when steam 
| is flowing, the steam, of course, continuously escaping 
| through the drain pipe. The flow tending to maintain 
| the pressure when steam is being emitted by the valve 
is, as just stated, only 0-0266 lb. of steam per second, 
| but when water is emitted the total heat is sufficient 


cock from the attendant to a dial indicator, the | 


alternating-current motor and a mercury switch. The 
indicator is designed to prevent chattering of the 
contacts should the panel be mounted in a situation 
subject to excessive vibration. The obstruction of the 
light beam causes the relay to operate the motor 
which closes the alarm circuit. The alarm sounds for 
about 30 seconds and continues to sound at 30-second 
| intervals until the chimney is cleared of smoke, The 
contacts on the relay are re-set automatically when 
this condition is re-established. The Photronic cell 
is connected directly to the relay, no amplifying valves 
or batteries being required. 
Messrs. A. W. Cash Company, Decatur, Illinois, 
showed, amongst a display of pressure-reducing and 
regulating valves, &c., a new furnace-draught controller 
|and a new streamlined reducing valve. The draught 
controller is shown in Fig. 9, page 88. The cylinder 
which actuates the damper in the air supply line or 
flue is 2 in. bore by 12 in. stroke and, apart from a 
guide arrangement to prevent deflection of the piston 
rod, does not require further comment. The pipes 
connected to the cylinder are indicated diagrammati- 
cally by chain-dotted lines which, it will be seen from 
the illustration, are in communication with two 
annular chambers round the ball valves B and C. 
The operating fluid, viz., oil, air or water, under pressure, 
| is introduced, through a strainer, into the chamber A. 
The fluid operates above the ball valve B, that is, the ball 
| has to be pushed downwards to open communication 
with one end of the cylinder to pressure, and operates 
| below ball valve C, which has to be pushed upwards 
to admit pressure to the other end of the cylinder. 
|These movements of the valves are effected by 
| springs in the cover. The valves in their opposite 
| directions of motion open communication between 
|the ends of the cylinder and chamber D for the 
|exhaust strokes of the piston. These movements 
| are effected by a lever connected with the diaphragm 
| subjected to the pressure of the draught. The 
chamber D is cut off from the diaphragm chamber E by 
a diaphragm I, which also serves as a fulcrum for the 
| lever, and is provided with an exhaust pipe. The 
ball valves are actually moved by pusher rods on 
| which four flats are cut so as to provide a passage 
for the fluid through the opposed seats. 
The lever H is formed with a ball at each end. The 
| ball on the short arm slides in a slot ina yoke formed in 


engineer on the Natal Government Railways by the | to create a flow of steam in the chamber of 0-0706 Ib. | the centre of the valve pusher rods, whilst that on the long 


Crown Agent for the Colonies, and, serving under | per second. A higher pressure is, therefore, built up arm slides in a slot ina bosson the diaphragmcentre. As 


Sir David Hunter, the general manager of the under- 
taking, he helped to build Natal’s first railway, linking 


| 


|in the expansion chamber and a different reading | 


|appears on the indicating dial. The valves can be 


the slot bearing surfaces are flat, there is only point con- 
tact of the ballends. The diaphragm F is square in out- 


Durban and Pietermaritzburg, a distance of 71 miles. | fitted directly on a boiler drum or on a water-gauge | line, instead of the more conventional circle. Except at 
Chis line was opened to traffic in 1880, while extensions | column. It would seem that there are possibilities | the flexible bend, it is clamped centrally between two 
to Ladysmith were completed in 1886, to Newcastle of refining and modifying this device in the direction | pressed aluminium plates. The central boss is furnished 


in 1890, and to Charlestown on the Transvaal border 
in 1891. Soon afterwards negotiations were opened 
between the Natal Government Railways and the 


of a moisture indicator, that is, to detect priming | 
in a boiler. 
Remote indication of smoke density in chimneys | 





| 
| 


with an eye attachment to which is connected a counter- 
balancing spring G which enables the apparatus to be 
set at the desired draught. It will be appreciated that, 


Transvaal railways undertaking for the extension of | was illustrated by the exhibit of Messrs. Weston | 8 the springs on the outer ball-valve pusher rods 
Electrical Instrument Corporation, Newark, New | are opposed, there is no back lash. The chamber E 


the line from Charlestown to Johannesburg. An 
agreement having been reached, the building of the 
line through what was then foreign territory was put in 


Jersey. 
given in Figs. 7 and 8, page 88. The device, 


Some illustrations of the apparatus are | is subjected to the draught pressure at the control 


point, and any change from the neutral position will 


hand by Sir David Hunter, Mr. Shores acting as|though it enables smoke emission to be kept to a| deflect the diaphragm, thus causing appropriate 


superintending engineer. The line was opened in 
December, 1895, thus placing Natal in an advantageous 
position in relation to the Transvaal Rand goldfields. 

After occupying the position of district engineer 
for the seven years from 1882 to 1889, and that 
of superintending engineer of construction and 
survey for the succeeding eight years, Mr. Shores 
was promoted to the position of Engineer - in - 
Chief of the Natal Government Railways in 1897, 
and when Natal was invaded by the Boers in the 
early stages of the South African War of 1899-1902, 
great responsibilities fell upon his shoulders. Not 
only had he to repair the damage to bridges, culverts, 
track and buildings wrought by the enemy as they 
retreated, but he had to supervise and expedite the 
running of numerous special military trains. In this 
connection, it has been stated that 72 bridges and 
culverts were blown up by the retiring Boers, and that 
5,000 special trains were subsequently run over the 
reconditioned line, much of it single track, during the 
war period. For his signal services in connection with 
the reconstruction of railways in Natal and the Trans- 
vaal during the years 1899-1901, he was mentioned in 
dispatches by General Sir Redvers Buller, V.C., and 
was made a Companion of the Order of St. Michael 
and St. George. Mr. Shores retired in 1910. A 
former student member of the Institution of Civil 
Engineers, he became an associate member on Decem- 


| minimum from the point of view of nuisance, has a more | 
|important function in preventing waste from unburnt | 
|fuel. Figures quoted for an installation in New York | 
| City show a considerable decrease in the fuel bill, 
| which saving is credited to the better regulation of the 
| firing conditions. Though the principle is well known | 
the particular application here described has been | 
|recently developed by Messrs. Weston. The smoke 
| density is indicated at the firing position by means of a 
dial indicator coupled with a bell or light alarm signal. | 
|The fireman can, therefore, deal immediately, and | 
| without seeing the top of the chimney, with the situa- 
tion by attention to the rate of coal feed or the pressure | 
of the oil firing or the regulation of the air supply. | 
|The apparatus is fixed at the base of the chimney | 
| and consists of an electric lamp, the rays of which are | 
| directed through the flue gases to a light-sensitive cell on | 
the opposite side. The cell actuates, through a relay, 
| the dial indicator and the mechanism operating the | 
| visual or audible alarm. The arrangement will be 
| clear from Fig. 7. The beam of light is continually | 
| directed on the sensitive surface of the cell and its | 
interruption by the formation of dense smoke causes | 
the relay to function. For the light source a 6-volt to | 
8-volt concentrated filament bulb, of either 21 candle | 
| power or 32 candle power, such as is used in motor. | 
| car headlights, is used. The lamp is usually operated 
| at a reduced voltage which lengthens the life of the bulb 


movement of the ball valves so that, as pressure is 
admitted to one end of the damper-operating cylinder, 
the other end is simultaneously opened to exhaust. 
The controller is very sensitive and will respond to 
changes in draught pressure of as little as 0-002 in. 
of water. These could not be read on an ordinary 
draught gauge. A pressure gauge, not shown in the 
illustration, is provided on the valve body to enable 
the pressure of the supply to the operating cylinder to 
be correctly adjusted. 

The new pressure-reducing valve exhibited by Messrs. 
Cash is shown in Fig. 10, page 88. The valve is of 
the spring-loaded diaphragm type, but differs radically 
from conventional design in that the flow follows 
a straight path from inlet to outlet, with the object of 
eliminating losses due to the turbulence set up by 
abrupt bends and dividing walls. The actual valve is 
of a true streamlined contour instead of the more usual 
dise form and the inlet side of its seat is shaped in a 
manner similar to that of the entrance to a Venturi 
tube. The valve unit consists of four parts. The 
actual “ seating” part is convex and is screwed into 
the body of the unit so that it can be renewed. The 
part into which it screws is “streamlined” and is 
connected by webs to an annular part sliding in an 
extension of the valve seat unit and not unlike a piston 
as it is provided with grooves forming a labyrinth 
packing to prevent leakage. The end of this “ piston ” 


= 1877, and was transferred to full membership | and enables the operator to adjust the voltage should | is formed with a spherically-faced flange on which is 
rank on March 18, 1890. He served for some years | soot accumulate on the cell and lamp windows due to| seated a loose collar. 
on the Council of the Institution. 


| want of a suitable opportunity for cleaning. The light 


A bell-crank lever, with forked 
ends, engages with the collar and also with a similar 
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Fie. 9 Forsxace-Dravent Controtter: Messrs. A. W. CasH 
CoMPANY. 
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Fie. 10. Strreamuinep Repvucine VaLve: 
Messrs. A W. Casn Company. Fies. 11 anp 12. 


collar on the central bolt of the diaphragm. Screwed phragm resistance and flows round the 


into the piston is a tube projecting into the outlet 
branch of the body of the valve with a small annular 
clearance by means of which the pressure of the fluid 
on the outlet side of the valve has access to the under- 
side of the diaphragm. The upward pressure on the 
diaphragm is converted into a closing pressure of the 





is opposed by an adjustable compression spring above 
the diaphragm. The pressure to which the fluid is I 


sion initially given to spring. The fluid on entering | is due to the 
the valve body pushes open the valve against the dia-| Detroit. 
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Fie. 8. 
Figs. 7 aND 8. PxHotrronic Smoke ALARM; Messrs. WESTON 
ELECTRICAL INSTRUMENT CORPORATION. 
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Fiug-Gas Depusrer; Messrs. DiaMonp Power SpectaLty CoRPORATION. 


streamlined , Deduster, and is of the water-film type. It consists 


| portion, between the webs, into the tubular portion. | essentially of a nest of tubes, the outer surfaces of 
It will be realised that the fluid on emerging from the end | which are formed with spiral corrugations similar to 
tube into the outlet branch sets up an aspiratory or|a multiple-screw thread over which a thin film of 
| injector effect in the chamber under the diaphragm. | water flows from an overhead reservoir. The general 
As this tends to lower the pressure in this chamber, | arrangement will be clear from Fig. 12. The flue gases 
the valve is rendered more sensitive and will always | enter at the left hand and pass through the nest of 
valve on its seat by means of the bell-crank lever, and | open to its maximum lift under peak loads. 


inclined tubes, which extends right across the flue, 


The removal of dust from tiue gases is a modern| the individual tubes being staggered relatively to 
roblem for which several solutions are offered in the| one another to provide a series of tortuous paths 
reduced depends, of course, on the degree of compres- | Exhibition. That shown in Figs. 11 and 12, above,| for the gases. 


The maximum drop in temperature 





> Diamond Power Specialty Corporation, | during the passage of the gases through the deduste1 
The apparatus is known as the Diamond! does not exceed 150 deg. F., which is equivalent to 
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Fie. 13. Frur-Gas Dust Trap ; MEssRs. 
PRAT-DANIEL CORPORATION. 











Fic. 14. Draryator Steam Trap; Messrs. 
THe Coz MANUFACTURING COMPANY 





Fie. 15. 


0-6 in. change of head from change of volume. 
rhe level in the water reservoir is automatically main- 
tained. There is a supply pipe just above the bottom, 
above that a secondary overflow pipe, and above that 
again a main overflow pipe. The main supply is 
regulated by a diaphragm-cperated valve fitted to the 
pipe, the diaphragm being actuated by flow down the 
secondary overflow pipe. The lower end of this pipe 
is connected with a horizontal perforated pipe which 
discharges on to the bottom plate of the apparatus. 
The bottom plate slopes downwards to the exit and 
ends in a collecting hopper. Normally the dust-laden 
water trickling down the tubes falls on the bottom 
plate and finds its way into the hopper. When, how- 
ever, the water level in the tank, has reached the 
secondary overflow the passage of the water down to 
the perforated pipe has set up a head in the vertical 
pipe of the overflow which actuates the diaphragm 
of the supply control valve and stops the supply. 
The overflow water finally runs off and washes away 
dust adhering to the bottom plate into the hopper. 
Cessation of the overflow starts the supply again, and 
the cycle is repeated as long as the supply is in excess. 
The main overflow at the highest level is simply a 
safeguard and discharges directly into the hopper as 
shown at the right-hand of the illustration. The valve- 
controlled drain pipe for emptying the reservoir, also 
sh wn at the right hand, at the top, is coupled to the 
main overflow pipe. 

A detail of the upper end of one of the tubes is given 
in Fig. 11. The top of the tube is formed with a small 








CRANKLESS DieseL ENGINE; Messrs. StertInc EnGine Company. 


cup into which water from the reservoir is led by means 
of a nozzle projecting above the highest water level 
and perforated by a small hole below the lowest water 
level. The water leaves the cup through the holes 
shown and overflows on the thread-like exterior surface 
of the tube. The normal amount of water required 
is 0-5 lb. per minute per tube. This forms a film so 
thin that its surface tension is not overcome by flue 
gases of velocities much higher than it is economical 
to use. Water particles are not, therefore, carried 
away in the flue gases, whilst it is stated that the dust- 
is effectively trapped. It is claimed that the adoption 
of the threaded surface has resulted in the complete 
wetting of the surface, an effect very difficult, if not 
quite impracticable, to secure with a plain tube. The 
lower parts of the tubes below the cups are open at the 
bottom so that any leakage at once runs away. All the 
parts with which either flues gases or water come into 
contact are constructed of materials resistant to 
corrosion. 

The removal of flue-gas dust by the dry method was 
illustrated by the Thermix Venturi dust trap shown in 
Fig. 13, above. This apparatus is manufactured by 
Messrs. Prat-Daniel Corporation, Port Chester, New 
York. It is fitted vertically in the flue with the dust- 
collecting hopper downwards and outside the flue. The 
top of the apparatus does not touch the underside of 
the top of the flue, but leaves a clear passage of about 
10 per cent. of the height of the flue. The dust- 
intercepting elements consist of hollow columns made 
in two parts of such a contour that the spaces between 








adjacent elements are, when viewed in plan, similar 
to Venturi tubes. The two parts of the elements are 
not rigidly connected, but as the rear part, that is, the 
downstream one relative to the gas flow, is slightly 
wider than the front one, the result is that a long narrow 
slot giving access to the interior of the elements is 
formed at each side of the element. The interior of the 
elements is in communication with the collecting 
hopper at the bottom and with the clear space in the 
upper part of the flue at the top. The several rows of 
elements are staggered relatively to one another as 
will be clear from the illustration, so that an unin- 
terrupted passage for the gases is not possible. The 
dust-laden gases impinge upon the slots and deposit 
the dust inside the elements from which it finds its 
way to the hopper, that portion of the gases entering 
the elements escaping into the flue at the top. The 
fact that the velocity head which is created at the 
throat of the Venturi passage, is reconverted into 
static pressure at the outlet formed by the final elements 
is stated to result in a minimum loss of draught, whilst 
the dust being carried into the slots by a stream of 
gas ensures a more complete collection of dust than 
would be obtained if inertia effects only were relied upon. 

The steam trap illustrated in Fig. 14, on this page 
embodies a novel working principle and, as it has no 
moving parts, is unusual in construction also, whilst 
the provision of a gauge glass giving visual evidence of 
its working would appear to be a new feature. The 
steam trap, which is known as the Coe Drainator, 
was shown by Messrs. Eastern Steam Specialty Com- 
pany, Incorporated, 125, Barclay-street, New York, 
and is made by Messrs. The Coe Manufacturing Com- 
pany, Painesville, Ohio. The illustration is of a partly- 
sectioned trap and shows the construction clearly. 
The body, of cast iron, is divided into a receiving cham- 
ber, on the left, broken up by horizontal baffles and a 
discharge chamber, on the right, with a single vertical 
baffle. The horizontal part of the division between 
the chambers is provided with an adjustable orifice 
of peculiar construction. The inlet and outlet openings 
are in line at the top of the body the former being 
just visible behind the upper gauge fitting. The hole 
in the back wall in line with the lower gauge fitting, 
receives a gland for the spindle of a needle valve shut- 
ting off the fitting when necessary and operated from 
the back of the trap. Both gauge fittings have this 
shut-off device. The plugs at the bottom are for 
removing sediment from the two chambers. The 
operation of the trap is based on thermodynamical 
considerations which are too complex to deal with here, 
but in practice, we understand, its action is positive and 
continuous. 

Correct operation, however, depends upon the adjust- 
ment of the orifice to the working conditions. The 
adjusting spindle, both ends of which are seen in the 
illustration, has a thread cut on an enlarged part 
near its centre. This thread moves in a screwed 
part of the perforated sleeve or cage, just above the 
perforations. These communicate with a chamber 
in the sleeve through the bottom of which the lower 
end of the spindle passes with a working fit. The 
spindle is cut at the lower end with a triangular groove 
the ridge of which is at an angle to the axis. Movement 
of the spindle up or down varies the size of the triangular 
orifice above the bottom of the cage. Assuming 
the spindle to be set so that the size of the orifice 
is appropriate to the rate of condensation in the system, 
it may first be imagined that the receiving chamber is 
full of condensate up to the inlet opening. The 
pressure of the steam drives out the condensate through 
the orifice until the level sinks in the receiving chamber 
to just below the lowest baffle. A bubble or two of 
steam then passes into the baffled part of the chamber 
and are broken up in it raising the temperature of the 
water until some of it flashes into steam. This checks 
the rate of flow through the orifice and the condensate 
level builds up again when the cycle is repeated. The 
cycles recur from 25 times to 50 times per minute, 
and can be observed in the gauge glass. The steam 
trap is very effective in removing air from the system, 
and it is stated, therefore, to be particularly suitable 
for the drainage of such plants as paper-drying 
machines, in which uneven drying is often caused by 
the accumulation of air and condensate which form 
“cold spots.” 

Of the internal-combustion engines shown by 
Messrs. Sterling Engine Company, 1252-1274, Niagara- 
street, Buffalo, the four examples of petrol engines 
were of the firm’s well-known type, but the Diesel 
engine exhibited was of unusual and interesting con- 
struction, as will be evident from the photograph repro- 
duced in Fig. 15, on this page. The engine actually 
shown, which is designed for marine use, will 
develop 125 h.p. continuously or 140 h.p. on inter- 
mittent service, at 1,800 r.p.m. It is of the swash- 
plate or crankless type and has four horizontal 
cylinders, each provided with two opposed pistons and 
arranged with their axes parallel to that of the shaft. 
It follows, therefore, that there are two swash-plates, 
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with the cylinders between them. The outer ends 
of the pistons are provided with jaws spanning the | 
swash plates, and carrying ball and socket bearings | 
and slippers on each side of the plates. 
jaws on the forward pistons carry rods and pistons 
for the scavenging air cylinders and the forward end 
of the shaft carries a rotating air-distributing valve 
for all the cylinders. The shaft is carried in three main 
bearings. The auxiliaries are driven by gearing from 
the shaft and comprise lubricating oil, fuel and water | 
pumps and a generator for charging the starting battery. | 
Starting is effected by a motor at the after end of the 
engine, and a clutch and reverse and reduction gearing 
are also fitted at this end. 

The engine works on the two-stroke cycle. The 
air inlet and exhaust ports are at opposite ends of the 
cylinders, and are placed evenly all round the circum 
ference. As the pistons diverge, the exhaust port is 
first uncovered and then the inlet ports, these latter 
leing shaped to direct the air in a helical course in the 
cylinder, so effecting thorough scavenging. The air 
is compressed by the pistons already referred to, no 
valves of the ordinary type being used. The air supply 


is, however, timed for the several cylinders by the 
rotary distributing valve on the main shaft. The 
air pressure is about 4 Ib. to 6 Ib. per square inch. 


The trapped air on the compression stroke continues 
its swirling movement during the fuel-injection period, 
© that intimate mixing is ensured. Injection takes 
place, of the longitudinal centre of the 

cylinders, the piston heads being concave to present 

adequate combustion space. It would appear that 

the engine has now reached the production stage, the 
preliminary engines having been tested under about 

15,000 hours of operation, roughly equal to two years’ 

working. The engine actually shown was 6 ft. 2 in. 

long overall by 2 ft. 5 in. high by 1 ft. 10 in. wide, | 
ind had cylinders 34 in. in diameter by 4} in. stroke 

Three other sizes are made, the largest of which has 
cylinders 7 in. in diameter by 9} in. stroke, and will 

develop 625 h.p. continuously at 1,200 r.p.m. Some | 
minor differences are made between the marine and 

land types. 


course, at 


(T'o be continued.) 








PERSONAL. 


Founpry Eqvuirment, LIMITED, are removing 
general offices to their Linslade Works, Leighton 
buzzard, Beds They are retaining their London office 
at 15, Victoria-street, S.W.1, but all communications 
should be addressed to Leighton Buzzard from January 26, 


Viessrs,. 
ther 


onwards 
Kitson has been elected chair 
and Fuel Industries 
Professorship) Committee of the University of 
succession to the late Dr. ¢ F. Tetley 

Me. G. M. G. Farmer 
and Partners, 
London, S.W.1, 
to Wilshere He 


Mason Greorrrey H 
(Livesey 
Leeds, in 


man of the Coal Gas 


Messrs. Mangin. 
Victoria-street. 
Royal licence 


director of 
Limited, 54 
has changed his name by 
will continue in business with his firm 


Daveon 








CONTRACTS. 


British INSULATED) CABLES 
Prescot, Lancs, manufactured and 
of the conductors for the telephone and t 
onnecting Haifa and Tripoli with Hassar, 
principal operating station at Haditha, along the 
Petroleum Company's new pipe-line routes, referred to in | 
our last week's issue Upwards of 5,000 
cadmium-copper wire, weighing 300 Ib. per mile, and 
mile, were supplied, or 


LIMITED, 
whole 


Missks 
supplied the 
legraph circuits 
through the 
Iraq | 


miles of 


600 miles weighing 70 Ib. per 
696 tons in all. Quantities of other types of cables and 


conductors were also supplied 


Messrs. Hartann anpd Worer, Limirep, North 
Woolwich, London, E.16, have received orders from 
Messrs. Cowans, Sheldon and Company. Limited, | 
Carlisle, for a steel crane pontoon for Cliffe, Isle of | 
Grain, and from the Grand Union Canal Carrying 
Company, Limited, for 24 pairs of motor boats and | 
butty boats for use on the Canal 

Messrs. Tur Frerwect Heatine Company, Limrrep, | 


01, Abbey House, Victoria-street, London, 8.W.1, have 
secured an order from Messrs. A. E. Lindsey, Limited, 
Edmonton, for steam plant, unit-heating system and | 
dust-extraction apparatus Other recent orders are for 
heating and air-condition: yg installations for two cinema 


theatres 
Messrs. Horkrnsons, uUMITrep, Huddersfield, have | 
supplied 12 centrifugal oil purifiers to Messrs. Lrag | 


Petroleum Company, Limited, for purifying the lubricat 
ng oil used by the Diesel engines at the various stations 
tlong the new Iraq pipe line The machines are ce 
deal with 140 gallons of oil per hour 
INTERNATIONAL Compustion, Limrrep, Ald 
Aldwych, London, W.C.2, have just secured 
an iunportant contract for boiler plant for the 
\ustralian Government power station at East Perth 
Che order covers three high pressure water-tube boilers, 
each evaporating 135,000 lb. of steam per hour, to be | 
fired by the Lopuleo system of pulverised fuel The | 
order includes all the auxiliary equipment, buildings, &c., | 
the latter to house the new turbo-alternator and switch. | 


signed te 


Messrs 


wveh House 


The outer | of tenders invited by various bodies in the British possess- 


|} near future 


West | six-cylinder, 
|and weighing 26-5 cwt. 


ENGINEE 
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TENDERS. 
We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 

Switchboards, cordless, common-battery and magneto, 
for private branch exchanges. Posts and Telegraphs 
Department, Melbourne ; March 19. (A.Y. 12,882.) 

Rectifiers, three, capable of furnishing 120, 25, and 
10 amperes, at voltages of 35, 17, and 80, respectively. 
Posts and Telegraphs Department, Melbourne ; March 19. 
(A.Y. 12,883.) 

Stationary Batteries, two, of 26 cells with initial 
capacity of 6,000 ampere-hours and an ultimate capacity 
of 9,000 ampere-hours. Posts and Telegraphs Depart- 
ment, Melbourne ; March 19. (A.Y. 12,884.) 

tutomatic-Charging Rectifiers, eight, with 
panels. South African Union Tender and 
Board, Pretoria; February 15. (A.Y. 12,886.) 

Cable-End Boxes, 640 indoor-type, extra-high tension, 
ind 150 outdoor pole-type, low-tension. Johannesburg 
City Council; February 23. (A.Y. 12,887.) 

Stationary Batteries, 31, of various voltages and 
capacities for filament and plate circuits of carrier systems. 
South African Union Tender and Supplies Board, Pre- 
toria; February 22. (A.Y. 12,889.) 

Copper Binders, 1,250 bundles, and 1,250 bundles of 
tapes to B.S.I. Specification No. 177/1927. 
Posts and Telegraphs Department, Wellington, New 
Zealand ; March 22. (G.Y. 14,699.) 

Cast-Steel Wheels, 200. Royal State Railway of 
Siam, Bangkok ; February 9. (G.Y. 14,700.) 


control 
Supplies 





Cast-Iron Pipes, 12,439, spigot and socket, 3} in. by 


9 ft South African Union Tender and Supplies | 
Board, Pretoria; March 1. (G.Y. 14,703.) 

Cable Drilling-Plant Motor, gas or Diesel fuel oil, | 
and auxiliary equipment Argentine State Oilfields, | 
Buenos Aires ; February 13. (G.Y. 14,704.) 


Trailers, one, or more, of 20-ton load capacity, and 
more, articulated, of 15 to 20-ton carrying 
capacity. South African Railways and Harbours ; 
March 18. (G.Y. 14,705.) 

Copper Tubes, high-pressure, 1,500 ft. of § in., 1,000 ft- 
of } in., and 1,500 ft. of Lin. Municipality of Singapore 
February 14 (in London or Singapore). (G.Y. 14,710.) 

Light-Signalling Apparatus, three-colour, for regulating 
road traffic at three crossings. Casablanca Municipality, 
French Morocco ; February 20. (A.Y. 12,892.) 








BOOKS RECEIVED 


Institution. Miscellaneous Publications. 
No. 3285. Phototropic Sensitivity in Relation to Wave 
Length. By E. 8. Jounston. No. 3288. The Stan- 
dard Scale of Solar Radiation. By C. G. ApsBor and 
L. B. Aupricn. No. 3287. Remarkable Lightning 
Photographs. Washington: Smithsonian Institution. 

Sulla Legge di Distribuzione della Tensione Tangenziale in 
Aleuni Solidi Sollecitati a Flessione e Taglio. By 
Pror. Dorr.-Inc. Micnete Greco. Palermo: Tipo- 
grafia Matematica G. Senatore. 

Department of Overseas Trade. No. 594. Economic 
Conditions in the British West Indies, British Guiana, 
British Honduras and Bermuda, 1933-34. Report. 
By A. E. Pottarp and H. Massre-BLomriecp. 
London: H.M. Stationery Office. [Price 4s. net.] 

India Railway Board. Technical Paper No. 289. The 
Hump Yard in India. By Masor H. W. Wagstarr. 
Caleutta: The Manager of Publications. [Price 
As. 4 or 5d.) 

Dampfturbinen-Verbrauchsdiagramme. By Hans Hiept. 
Vienna: Julius Springer. [Price 8 marks.] 

Garcke’s Manual of Electrical Undertakings and Directory 
of Officials Volume 37. 1934-35. London: Elec- 
trical Press, Limited [Price 35s. net.]} 

Who's Who, 1935. London: A. and C. Black, Limited. 
Price 60s. net. | 

Clubs, 1935. Edited by E. ¢ 
Spottiswoode, Ballantyne 
Price 7a. 6d. net.|} 

The Official Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland, 1934. London: 
Charles Griffin and Company, Limited. | 

International Labour Office. Studies and Reports. Series F. 


Smithsonian 


London 3 
Limited. 


Austen Letreu. 
and Company, 











Second Section (Safety), No. 7. Safety in Spray | 
Painting. London P. S. King and Son, Limited. 

Price 4s 
Diesei Enorves ror Lire-Boats.-The Royal | 


National Life-Boat Institution has decided to get tenders | 
for a pair of light high-speed Diesel engines to be installed 
in a new life-boat, which will be built probably in the 
Up till the present all the motor life-boats | 
in the Institution's fleet, of which there are 124, have 
been driven by petrol engines. For the past nine months, 
however, the Institution has been experimenting with a 
85-h.p. oil engine, running at 1,600 r.p.m. 
This engine was speciallybuilt, 
was installed in a reserve life-boat, and is watertight. 
One of the preliminary trials to which the engine was put | 
was an hour's run with the engine-room flooded, during | 
which time the engine was stopped and started again. 


Since then the life-boat has been stationed at Weymouth | 


stood that only British coal may be imported into Lreland 


at least. 


South Wales over the situation in 
trade. 
the position arising from the announcement that the 
Import Duties Advisory Committee were considering 
an application for a further increase in the tariffs on 
imported sheet and tinplate steel bars. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron branch of trade change slowly. The gradual! 
movement is, however, in the right direction. Quantities 
stored at the blast-furnaces are light, and likely to be 
further reduced, as the restricted production barely 
satisfies current needs, and demand promises to increase 
Manufacturers have little marketable iron after they 
have made provision for the requirements of their own 
consuming works and the demands against running con 
tracts. Quotations for shipment abroad are stiffening. 
but keep well below prices obtainable from British 
buyers and, consequently, are not attractive to makers, 
but second hands continue to deal with Continental 
customers to some extent, and are shipping parcels to 
firms in Germany and in Italy. Makers expect to put 
through more business with consumers in Scotland 
For other than overseas trade, recognised market values 
are strong at the equivalent of No. 3, g.m.b., at 67s. 6d 
for consumption on Tees-side, 69s. 6d. for delivery to 
North of England areas beyond the Middlesbrouyg!: 
zone, 67s. 3d. for delivery to Falkirk, and 70s. 3d. for 
delivery to Glasgow. 

Hematite.—The situation in the East Coast hematit: 
department is gradually improving. Merchants continu 
to make occasional small sales to the Continent, but 
producers are not seeking export trade as they can readil) 
dispose of their saleable iron to British customers on 
considerably higher terms than are obtainable for ship 
ment to foreign destinations. Hematite consumers in 
South Wales are paying more attention to this market 
than of late, and buyers in the Sheffield district ar 
expected to place further orders with Tees-side firms 
Delivery prices are firm on the basis of No. 1 quality 
at 69s. here, 7ls. supplied to Northumberland and 
Durham, 75s. to 78s. supplied to various parts of York 
shire, and 75s. to Scotland. 

Foreign Ore.—Imports of foreign ore against running 
contracts are substantial, but new business matures ver) 
slowly, consumers being markedly disinclined to renew 


expiring contracts on the advanced terms asked by 
merchants. Prompt odd lots of best rubio can still 
be bought at 17s., c.i.f. Tees. 

Blast-Furnace Coke.—Local users of Durham blast 


furnace coke are well placed as regards supplies and are 
not disposed to enter into further extensive contracts, 
but sellers still ask 20s. for good medium qualities delivered 
here. 

Manufactured Iron and Steel.—Producers 
finished and finished iron and steel have quite a lot of 
work to execute, and are steadily enlarging output 
Inquiries are numerous, and in some cases for quite 
heavy parcels. The principal market quotations for home 
consumption, subject to the usual rebates, are : Common 
iron bars, 9/. 12s. 6d.; packing (parallel), 8/.: packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 71. 2s. 6d. ; steel billets (hard), 71. 7s. 6d.; 
iron and steel rivets, 11/. 10s. ; steel boiler plates, 91. 5s.; 
steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d. ; steel 
joists, 8/1. 15s.; heavy sections of steel rails, Sl. 10s. 
for parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 gauge), 
are 101. 10s. for delivery to home customers, and 91. 5s., 
f.o.b., for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge), 131. for delivery to home customers 
and 111. 5s., f.o.b., for shipment overseas. 

Scrap.—Demand for iron and steel scrap is increasing. 
Light cast-iron is 42s. 6d. to 43s. 6d., heavy cast-iron, 
52s. 6d. to 53s. 6d.; machinery metal, 55s. ; and heavy 
steel, 51s. 6d. to 52s. 6d. 


of semi- 














NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—Shipments of coal from South 
Wales this week have shown some expansion. New 
business is still somewhat restricted, although it has been 
announced that the Egyptian State Railways would 
invite tenders by May | for 300,000 metric tons of 
Welsh coal for their requirements over the latter part 
of the year. The Egyptian Railways purchased last 
November 150,000 metric tons, to cover their require 
ments for the early part of this year, from two Welsh 
firms. The Irish business has not developed in con 
sequence of the uncertainty as to the operation of th¢ 


| tax of 58. per ton, which has had to be paid on British 


coal. While it is understood that this tax will be 
removed, the Irish Free State Government has declined 
to make any announcement, and while there are larg 
quantities of German and Polish coal stocked in the 
country upon which no duty has been paid, the Irish 
consumers are unwilling to make contracts in advanc« 
for British, including Welsh coals. While it is under 
from next month, the stocks on hand of tax-free coal wi! 
probably limit purchases of Welsh coal for some weeks 
Shipments of coal and coke from the Great 
Western Railway Welsh ports to January 20 amounte: 





to 1,218,100 tons, an increase of 27,800 tons compared 
with the same period of 1934. 


Iron and Steel Situation.—There is growing concern tt 
the iron and ste 
The tinplate manufacturers are anxious as t” 


This tariff 1s 


The price 


gear, which are being supplied under other contracts by | and Falmouth, replacing the boats at those gone to | now 334 per cent., and since it was imposed the price 0! 


Mesars. C. A. Parsons and Sennene Limited, and Messrs 
Metropolitan-Vickers Electrical Company, Limited. 


Yarmouth, Isle of Wight, on permanent duty. 





while they were being overhauled, and has now gone to | Welsh steel tinplate bars has been increased. 
of tinplate bars stood at 92s, Gd, per ton in June, 1931, 
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and at 95s. for the year 1932 and the early part of 1933, 


when it was raised to 100s. in the last three months of 


1933 and to 107s. 6d., less rebate of 5s., since July, 1934. 
rhe tinplate manufacturers assume that a further increase 
n the price of tinplate bars would follow any increase 
in the tariffs. The steel makers are understood to have 
done very well, and in view of the fact that under the 
existing tariff only some 8,000 tons of tinplate bars were 
mported in 1934, they regard the extra duties as un- 
necessary. 
bars at present as a serious handicap to them in their 
competition for world markets. 


capacity with unemployment now over 35 per cent. 
\ great deal of iron and steel is being imported into 
South Wales from abroad, chiefly Belgium and France. 
In the first three weeks of this month over 30,000 tons 
of steel in various forms were imported at Newport 
from Belgium and France, while at the other South 
Wales ports imports have chiefly taken the form of 
scrap. This week there has been an importation at 
Swansea of 5,600 tons of scrap from the United States. 
lhe imports at. Newport have included nearly 4,000 tons 
of steel from Canada. Among the imports of iron and 
steel last year, Swansea received 1,523 tons of steel from 
(anada and 7,000 tons of pig-iron and 8,400 tons of steel 
rom India. Newport's imports of steel from Canada 
exceeded 25,000 tons. These imports from Canada and 
India are of a reciprocal character, and in some cases 
have to be used in making up products for those countries. 
lhe aggregate imports of iron and steel at the South 
Wales ports (including 
parts of the kingdom, and scrap) in 1934 were about half 
« million tons, an increase of about 100,000 tons over 
the total for: 1933. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Sheffield Society of Engineers and Metallurgists.—In his 
presidential address, on Monday last, Mr. Allan J. 
Grant, managing director of Messrs. Thomas Firth and 
John Brown, Limited, said the engineer was held up in 
certain directions by the want of metals that would 
withstand the temperatures and pressures which he 
required for his prime movers. It was to the metallurgist 
they must look for new combinations of elements which 
would produce alloys giving greater strength ductility, 
with probably less weight than those materials now in use. 
It should be possible before long, as further knowledge 


of the structure of matter was acquired, for a 
metallurgist to be able to predict what elements 
he should use, and in what proportions he should 
combine them to obtain a given result. ‘* When 
we consider the enormous strides Which have been 


made,” continued Mr. Grant, “and the unexpected 
properties which have been developed recently in various 
forms of glass-making, for instance, and in the use of 
some of the synthetic resins, I think the metallurgist 
must look to his laurels and provide us, as engineers, 
with alloys possessing properties transcending anything 
which has hitherto been obtained. There is, indeed, 
« great untouched world of utility in our metals, and 
successful advance can only be facilitated by complete 
collaboration of the engineer and the metallurgist.” 
We propose to return to Mr. Grant’s address in a future 
issue. 

Iron and Steel.—There is a steady influx of orders for 
steel and related products. The inland demand has 
been fully maintained. Overseas needs show a tendency 
to expand. In the raw and semi-finished steel branches 
the position is promising. 
are working at full capacity on the production of basic 
steel billets and acid steel. The call for the former is 
considerably heavier than that of six months ago. 
Business in acid steel is consistent. Steel-making alloys 
are in improved request. The scrap market has many 
bright features. In the heavy machinery and engineering 
sections, mixed conditions prevail. Makers of railway 
rolling stock are not booking sufficient work to keep 
plant operating at anything like capacity. In contrast, 
those departments producing all kinds of electrical 
equipment, and also large hollow-forged boiler drums, 
are actively employed. Steelworks and _ ironwork 
machinery is in moderate demand, and crushing and 
erinding equipments are progressive lines. In the 
inedium branches, an active state of affairs exists. 


with promise. Judged by the number of inquiries in 
circulation, the next few weeks are likely to witness 
a further improvement in the demand. 
stainless, rustless, and heat and acid-resisting steels is 
exceptionally large. The aircraft and automobile 
industries are big buyers of high-class steel and acces- 
sories. The tool trades are gaining ground in several 
markets. The inland demand is well up to 
recent average. Among the latest inquiries in circulation 


overseas 


The tinplate producers consider the price of | 


At present the tin- | | ; , . 
plate works are only engaged to about 46 per cent. of | beginning to show an increase. When specifications 
| against recent orders for new tonnage begin to come 


brights, 17s. 6d. to 19s.; best screened nuts, 16s. 6d. 
to 17s. 6d. ; small screened nuts, 15s. to 16s.; Yorkshire 
hards, 16s. 6d. to 17s.; Derbyshire hards, 16s. 6d. to 
17s. 6d.; rough slacks, 8s. to 9s.; nutty slacks, 7s. to 
8s. 6d. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade are gradually improving, and the demand is 








in, the heavy steel makers will be kept busy for some 


| time and the activity which was general during the 


| very 


autumn months is likely to be equalled. In the black- 
steel sheet trade there is no pressure for delivery, but 
there is, nevertheless, quite a fair demand for the heavier 
gauges for the home market. Light and galvanised 
sheets for overseas are extremely dull and inquiries are 
oor. Prices are unchanged and are as follows : 


| Boiler plates, 91. 5s. per ton; ship plates, 81. 15s. per 


ton; sections, 81. 7s. per ton; black-steel sheets, 
4 in., 82. 10s. per ton, and No. 24 gauge, in minimum 
4-ton lots, 101. 10s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, 13l. per ton in minimum 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-lron Trade.—While there is no perceptible 
change for the better in the malleable-iron trade of the 


| West of Scotland, an improved undertone is noticeable, 


coastwise supplies from other | 


| ton for export ; 


and producers are very hopeful of the future. A similar 
feeling prevails amongst the re-rollers of steel bars, as 
a slightly better demand is being experienced all round. 
The current market quotations include :—-‘‘ Crown ” 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
and re-rolled steel bars, 8. 12s. per 
ton for home delivery, and 7/. 10s. per ton for export. 
Scottish Pig-Iron Trade.—Producers of Scottish pig- 
iron are fairly well employed at the present time, but 
mainly on home demand, as shipment lots are most 
difficult to obtain. The makers of light castings are 
well to the fore with orders at the moment, and they 
are largely responsible for much of the current demand. 
The production is still confined to 12 furnaces in blast, 


| of which six are on foundry iron and four on hematite, 


Large batteries of furnaces | 


The | 
season in agricultural machinery and parts is opening | 


Output of | 


with the remaining two on basic iron. Prices are steady, 
Hematite is 71s. per ton, delivered at the steel works; 
foundry iron No. 1, 72s. 6d. per ton, and No. 3, 70s. 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, January 19, amounted to 155 tons. Of 
that total, 150 tons went overseas and 5 tons coastwise. 
During the corresponding week of last year the figures 
were 479 tons overseas and 28 tons coastwise. 

Development of Pig-Iron Production in Glasgow.—Plans 
for the installation of the new coke-oven and by-products 
plant at the works in Glasgow of Messrs. William Dixon, 
Limited, were passed by the local Dean of Guild Court 
at the end of last week. This scheme has been under con- 
sideration for over two years, and a minute examination 
of the latest plant in England, America, and the 
Continent was carried out before deciding on the 
modernisation of their works at a cost of about 250,0001. 
Messrs. Simon-Carves, Limited, Manchester, have been 


| entrusted with the contract to supply the coke ovens 


and other equipment, and these ovens—50 in all—are 
to be of the under-jet compound type, and the design 
permits of firing by blast-furnace gas as well as by 
coke—oven gas. The output capacity will be about 
500 tons of coke per day, and close upon 900 tons of 
coking smalls will be used in the operation. The latter 
will come from Messrs. Dixon’s own collieries in Lanark- 
shire. One of the problems to be faced is the disposal 
of the surplus gas produced, and as the total output 
will be about 9 million cub. ft. per day, of which Messrs. 
Dixon will probably use about 4 million cub. ft., there 
will be 5 million cub. ft. of gas available for disposal if 
a market can be found for it. The Corporation of 
Glasgow was approached by Messrs. Dixon about the 
same time as Messrs. William Baird and Company, 
Limited, Gartsherrie, put a somewhat similar offer 
forward, but the Corporation of Glasgow rejected the 
latter and declined to open negotiations on the former. 
It will be interesting to see, now that Messrs. Dixon have 
definitely decided to proceed with their scheme, if any 
reconsideration of the matter will be made. 

Clyde Shipyard Exchange.—A scheme of shipyard 
exchange between the two noted Greenock firms, Messrs. 
Scott’s Shipbuilding and Engineering Company, Limited, 
and Messrs. Greenock Dockyard Company, has been finally 
agreed to and will take effect almost at once. The 
Dockyard Company’s yard is at present sandwiched in 
between Messrs. Scott’s East and West yards, and the 


| arrangement arrived at is that the former will move 


is one from Belgium for steel axles, and others from Bir- | 


mingham for steel ribbon; from Shropshire for chisels, 
saws, plane irons, and woodworking tools; and from 
Montreal for tools. 

South Yorkshire Coal Trade.--Business on home 
account is more plentiful, but overseas customers are 
not buying so freely. They show a disposition to hold 
off the market in the hope that prices will ease during 
the next few weeks. 
Steelworks and ironworks have entered 
commitments for some weeks ahead. There is a good 
call for best-quality small coal. Steam coal is steady. 
The house-coal market is more active. Foundry and 
furnace cokes are moving freely. Gas coke is steady. 
Quotations are: Best branch handpicked, 248. to 26s. : 
Derbyshire best house, 20s. to 22s. : Derbyshire best 


Industrial fuel is in active demand. | 
into forward | 





into Messrs. Scotts’ East shipyard and hand over their 
present yard to the latter. rom all points of view it 
would seem to be an admirable arrangement for both 
companies, as Messrs. Scotts will now be able to concen- 
trate all their activities in one large complete shipyard, 
whereas the Dockyard company will be able to under- 
take the building of a larger class of vessel, and will be, 
incidentally, brought into closer touch with the Garvel 
Graving Dock, where they are carrying on a large amount 


of ship-repair and overhaul work. ey will also have 
the edded edventege that a railway line runs into their 
new yard. They have one vessel at present on the stocks, 
and as she is to be launched this week, the transference 
to their new yard can be carried out at once, as approval 
to the new arrangement has been given by the Greenock 
Harbour Trust. The Clan liner ordered recently from 
the Dockyard Company will shortly be Iaid down in 
the new yard. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGIneEers.—To-night, 
6 p.m., Storey’s-gate, 8S.W.1. General Meeting. *‘* The 
Care of Modern Steam-Generating Plant from the Water 
Side,” by Mr. R. J. Glinn. Also at the North-Western 
Branch: Thursday, January 31, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. 

Nortrs-East Coast InstrruTion OF ENGINEERS AND 
SHrPsvuiLDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘The Relation of Fatigue to 
Modern Engine Design,’’ by Messrs. R. A. MacGregor 
and W. 8. Burn and Professor Frederic Bacon. 

INSTITUTION OF ELEcTRICAL ENGINEERS.—Monday, 
January 28, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2, Informal Meeting. Discussion on “ The Elec- 
trical Warming and Air-Conditioning of, and the Supply 
of Hot Water to, the Larger Buildings,” to be opened 
by Messrs. R. Grierson and D. Betts. North-Eastern 
Centre : Monday, January 28, 7 p.m., Armstrong College, 
Newcastle-upon-Tyne. ‘* The ecneunt of Smoke and 
Acid Constituents from Flue Gases by a Non-Effluent 
Water Process,” by Dr. J. L. Pearson and Messrs 
G. Nonhebel and P. H. N. Ulander. West Wales (Swan 
sea) Sub-Centre: Thursday, January 31, 6.30 p.m., 
Electric House, Oxford-street, Swansea. * Hydro 
Electric Development in Great Britain, with Special 
Reference to the Works of the Grampian Electricity 


Supply Company,” by Messrs. A. 8S. Valentine and 
E. M. Bergstrom. Meter and Instrument Section - 
Friday, February 1, 7 p.m., Savoy-place, Victoria 


embankment, W.C.2. “ Study of the Induction 
Watt-Hour Meter, with Special Reference to the Cause 
of Errors on Very Low Loads,” by Dr. T. Havekin. 

Roya InstirutTion.—-Tuesday, January 29, 5.15 p.m., 
21, Albemarle-street, W.1. ‘ Electron Diffraction and 
its yy" by Professor P. G. Thomson, Thurs- 
day, January 31, 5.15 p.m., “ Recent Advances in 
Vision and Hearing,’’ by Professor H. Hartridge. Friday, 
February 1, ‘“‘ The Approach to the Absolute Zero of 
Temperature,” by Dr. F. Simon. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, January 29, 7.30 p.m., 3%, 
Elmbank-crescent, Glasgow, C.2. ‘* Prevention of Fires 
on Passenger Ships (Automatic Fire Fighting),” by Mr. 
G. E. Taylor. 


For Meetings of other Societies, and of Junior Sections 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


“Ex Riop.atTense.’’—Single-screw tank motorship ; 
Burmeister and Wain Diesel engine. Trial trip, Decem- 
ber 8. Main dimensions, 260 ft. by 41 ft. by 18 ft. 
Built to the order of Messrs. Compafiia de Navegacion y 
Transporte Rioplatense, Buenos Aires, by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark. 

DiesEL-E.ecrric Tua, for towing barges on the 
Thames; twin-screw, four-cycle, single-acting Diesel 
engines, electric gear and switchgear all supplied by 
Messrs. English Electric Company, Limited. Launch, 
December 11. Main dimensions, 77 ft. 6 in. by 19 ft. 6 in. 
by 10 ft. 3 in. Built by Messrs. J. I. Thornycroft and 
Company, Limited, Woolston, Southampton, for Messrs. 
Thames Steam Tug and Lighterage Company, Limited, 
London. 

** ANADARA.”’-—Single-screw oil-tank motorship ; eight- 
cylinder, peregte single-acting Harland-B. and W. 
Diesel engine. unch, December 19. Main dimensions, 
460 ft. by 59 ft. by 34 ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, for Messrs. 
Anglo-Saxon Petroleum Company, Limited, London. 

“ Triaster.’’—Single-screw cargo and passenger 
motorship to carry phosphates in bulk from Nauru and 
Ocean Islands to Australia and New Zealand, and to 
convey stores on the return voyage ; four-cycle, single- 
acting Harland-B. and W. Diesel engine co by 
Messrs. J. G. Kincaid and Company, Limited, Greenock. 
Launch, December 20. Main dimensions, 400 ft. by 
58 ft. by 37 ft. Built by Messrs. Lithgows, Limited, 
Port Glasgow, for the British Phosphate Commissioners, 
London. 

“ Rostin CastTLe.’’—Single-screw refrigerated cargo 
motorship ; eight-cylinder, double-acting, two-cycle, 
airless-injection, uniflow-type Harland-B. and W. Diesel 
engine. Launch, December 20. Main dimensions, 
445 ft. by 61 ft. by 36 ft. 9 in. Built and engined by 
Messrs. Harland and Wolff, Limited, Belfast, to the 
order of Messrs. The Union-Castle Mail Steamship 
Company, Limited, London. 

“ Hoyte.”’—Twin-screw steam suction sand dredger ; 
triple-expansion engines. Launch, December 21. . Main 
dimensions, 330 ft. by 54 ft. by 22 ft.; hopper capacity, 
70,000 cub. ft. Built and engined by Messrs. Cammell 
Laird and Company, Limited, Birkenhead, for the 
Mersey Docks and Harbour Board. 








SHIPBUILDING (nN 1934.—We continue below our sum- 
mary of British Shipbuilding in 1934; tho first portions 
appeared on pages 13 and 63 ante.-The tonnage of 
the shipping launched during 1934 from the shipyards of 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
aggregated 35,587. This was made up of four British 
and three foreign merchant ships totalling 24,997 gross 
tons, and three British warships, making together 10,590 
displacement tons.—Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, launched 13 trawlers, two 
Diesel-engined yachts and a tug, the total gross tonnage 
of which was 5,946. The aggregate indicated horse-power 








of the engines was 10,272. 
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ANNUALS AND REFERENCE BOOKS. 


Who's Who, 1935.—The eighty-seventh annual 
edition, that for 1935, of this indispensable biographical 
dictionary has recently been published by Messrs. 
A. and C. Black, Limited, 4, 5 and 6, Soho-square, 
London, W.1. It conts.ins 40,000 biographies of living 
notabilities and the arrangement of the information 
given follows precedent. The surname, Christian 
names and title of the subject of the biography are 
printed in heavy type, then follow the orders and 
decorations gained, with the dates of their award, 
University degrees and other qualifications, date of 
birth and parentage, details regarding education, and 
a succinct account of the person’s subsequent career. 
A list of the works published, with the dates of publi- 
cation, is then given, and the biography concludes 
with addresses, clubs, recreations, &c. 





i 


| 





Fie. 2. Rear or MACHINE, 
an obituary list placed at the commencement of the 
volume. The book comprises — of 3,700 pages, 
and is 34 in. thick. Strongly bound in the familiar 
scarlet-cloth covers, the price is 60s. net. 

Diaries and Pocket Books.—A handsome cloth-bound 


| desk diary and appointments book has been sent to us 


by the London Passenger Transport Board, 55, Broad- 
way, Westminster, London, 8.W.1. Many fine plates, 
illustrative of a day in the life of London, are 
included.—Messrs. The Stanton Ironworks Company, 
Limited, near Nottinghan, have sent us a useful 
little diary containing many pages of information 
concerning their spun-iron and other pipes, pipe 
joints, special castings and other manufactures and 
products.—A handy little pocket diary has reached 
us from Messrs. The Clay Cross Company, Limited, 
Clay Cross, near Chesterfield. Numerous illustrations 


It is pointed | of the firm’s works and products are included.—Messrs. 


out in the preface that as it is necessary to begin | British Timken, Limited, Cheston-road, Aston, Bir- 


printing the volume in August, occurrences of a later | mingham, 7, 
Deaths | leather-bound pocket diary containing several pages 
up till the middle of October, however, are included in | of useful information and an atlas of coloured maps. 


date are perforce, in many cases, not recorded. 


have forwarded to us an attractive 


| Almanacs and Calendars: Continuing our list 
of almanacs and calendars.— Messrs. Welin-Mac- 
lachlan Davits, Limited, 525, Grand-buildings, Tra- 





| falgar-square, London, W.C.2, have sent us weekly 
refills for their calendar.—Daily refills for their 
memo-tablet calendar have reached us from Messrs. 
Liverpool Marine Appliances, Limited, Cunard- 
building, Liverpool.—Messrs. John Tullis and Son, 
Limited, St. Ann’s Works, Glasgow, S.E., have sent 
us a daily tear-off calendar and desk diary.—Monthly 
refills for their desk calendar have reached us from 
Messrs. J. Evershed and Company, Fairfield-road, Bow, 
London, E.3.—Messrs. John Player and Sons, Castle 
Tobacco Factory, Nottingham, have sent us a useful 
blotter and memo-pad combined.—A handsome 
“* perpetual ” wall card-calendar has been forwarded to 
us by Mr. E. J. Harrison, Printing Metals, Edmar 
Works, Mill Green-road, Mitcham, Surrey.—We have 
received greeting cards from Messrs. The Skefko Ball 
Bearing Company, Limited, Luton, Beds, and Messrs. 
Davidson and Company, Limited, Sirocco Engineering 
Works, Belfast, 
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STEEL FRAMEWORK CONNECTIONS. 
EXPERIMENTAL and theoretical knowledge con- 
cerning steel building frames has been steadily 
increasing during the last few years. Leaving on 
one side the assessment of the external loads, the 
factor which has the most effect upon the distri- 
bution of stress throughout the frame and upon the 
deformation of the structure is the manner in which 
the connections between the beams and the stan- 
chions transmit the loads. The investigations of 
the Steel Structures Research Committee, described 
in the Second Report of that body, recently reviewed 
in ENGINEERING (vol. cxxxvii, page 566, May 18, 
1934), have demonstrated that even relatively light 
riveted or bolted cleats transmit quite considerable 
moments and that some of the heavy types of 
connections give conditions approaching complete 
rigidity. Similar experiments on heavy riveted 
and welded connections described in a paper 
by Professors C. R. Young and K. B. Jackson, 
recently published by the National Research Council 
of Canada, and summarised in the present issue of 
ENGINEERING (page 101), confirm these results, and 
add considerably to our knowledge concerning 
welded connections. 
It is customary in practice to design the beams 
of a frame as simply supported at the ends and to 
make an arbitrary allowance, or none at all, for 





the moments transmitted to the stanchions through 


the connections. In this way the stanchions are 
designed for smaller moments than they actually 
carry and the beams for greater. It does not 
follow that the stanchions as usually designed are 
unsafe, since there is ample evidence to the con- 
trary ; but the moments are largely left to be taken 
care of by the factor of safety and any increase in 
working stresses might be dangerous unless they 
were taken into account. In the design of welded 
structures the moments are recognised and some 
attempt is made to design the structure as a 
rigid framework. This is going to the other 
extreme, since the results of the experiments which 
Professor Young has recently published show that 
complete rigidity is not reached in many types of 
welded connections. 

If the restraining moments were taken into 
account it would be possible to effect an appreciable 
saving in the weight of the beams, even with 
ordinary angle cleat connections, while with the 
heavier connections the beams could be designed 
for a bending moment at the centre equal to, or 
even less than, the maximum bending moment in a 
beam fixed at the ends. 

Concerning the neglect of the restraints at the 
ends of beams, Professor Young rightly remarks, 
“While this practice contributes in an indefinite 
manner to the factor of safety of the connected 
beam itself, it disregards what may be large moments 
in the connections, moments that exist whether 
advantage is taken of them or not in proportioning 
the beam.” There are two difficulties, however, 
in taking these into account in design at present. 
In the first place, there is ignorance of the magnitude 
of the moment transmitted by a particular connec- 
tion, but this is being overcome by degrees by such 
investigations as those referred to above. In the 
second place, it is recognised that there are high 
stresses in the elements of the connections and a 
desire naturally exists to keep within normal 
working stresses in the design of the structure. 
These high stresses cannot be avoided in most 
types of connections, but it is not clear that the 
addition of weight to the beam adds to the safety 
of the connection. The high stresses often present 
in connections are not normally dangerous to the 
structure, provided that reasonably ductile materials 
are used. The deformation before failure of a 
riveted or bolted connection is usually many times 
greater than the possible deflection of the beam to 
which it is attached, under the vertical loads carried 
by the structure ; although, in a tall slender struc- 
ture where wind is a governing consideration, this 
statement may need modification if the connections 
used are too light. 

Professor Young has devoted a good deal of 
attention to welded connections, and it is of the 
greatest importance that these should be thoroughly 
investigated. They are now being strongly advo- 
cated by welding firms in all countries, and there 
are undoubtedly certain advantages to be gained by 
using them. It is well known, however, that as yet 
there is considerable difficulty in assuring satis- 
factory workmanship in connections of this class, 
although much of the work is excellent; but, in 
addition to this, very little is known of the correct 
principles on which they should be designed in order 
to ensure that they shall possess the plasticity 
necessary to give them a margin of safety equivalent 
to that of riveted or bolted connections. The 
arrangement of a welded joint may easily be such 
that heavy concentrations of stress occur which 
cannot be relieved by redistribution of the forces 
in the connection such as occurs, for example, 
in a riveted cleat. This has been clearly demon- 
strated in the case of certain of the welded speci- 
mens tested by Professor Young, where the ratio 
of the test factor of safety to the design factor 
of safety was only 0-49 to 0-83, whereas for similar 
riveted specimens the ratio varied from 0-88 to 
0-98. 

Professor Young states, “So complicated in its 
behaviour is even the simplest welded connection, 
and so little is known of the elastic properties of 
welds laid down under varying conditions, that 


determination by theoretical processes alone of the 
degree of restraint attainable by the use of a given 
connection is impracticable. 


Experimental means 





had to be devised to obtain this information.” The 








94 


ENGINEERING. 


statement applies not only to welded connections, | «rprp FUTURE OF THE DESTROYER. 


but also to riveted or bolted connections. Several | 

methods of what termed “ arbitrary ” | Tre philosophical Irishman who observed that 
calculation of connections have been devised, | “the greatest of all possible misfortunes is usually 
whereby it is sought to take account only of stresses | followed by a much greater,” has long had his 
up to the usual working stresses, but these methods | counterparts in engineering circles, where the com- 
are based upon the assumption that the parts of a | pletion of the best of all possible contrivances for 
with the elastic | a given purpose is usually—it might be said, almost 
theory. |invariably—followed by the production of one 

This is in general erroneous, since, not only are| much better. This peculiarity has always been 
there local overstrains which result in a_re-| characteristic of warship design, and although the 
distribution of the stresses, but creep and other need for standardisation, for reasons both of 
relative deformations influence the angle of rotation | strategy and maintenance, has sometimes operated 
under given loads. It would therefore appear that | to retard the rate of development, and in recent 
the only way in which a sound basis of calculation | years the effect of international agreements has 
can be arrived at is by experiments such as those | tended in the same direction, the process has still 
which are being carried out by Professor Young in | continued ; neither are there any signs that the in- 
the Steel Structures Research | genuity of the designer or constructor has yet 
this country. upon an | reached its limit. 

The close of the war left most of the allied nations 
with greatly augmented destroyer fleets, so that, 
the use of|despite the immediate scrapping of most of the 
aeronautical design | pre-war vessels and many of wartime construction, 

hydraulics, both | there was no need for fresh vessels of this type to be 
very | built for a number of years. Experience indicates, 

however, that an occasional lull in actual con- 

It is quite probable that difficulties of workman. | 8ttuction is definitely beneficial to progress, by pro- 
ship and of the design of welded connections will be | viding designers with leisure to examine more 
overcome at no distant date, and the question of | closely into the possibilities of improvement than 
which type of connection to use would then be they are able to do when preoccupied with contract 
largely an economic one, if it were not for the factor | dates for delivery. As an indirect result, the 
of noise during erection. This matter is becoming | Progtess of design is found to be less dependent 
of increasing importance in built up areas and may | than might be supposed upon the programmes of 
even result in time in the disappearance of riveted | the major navies ; for it is precisely when orders 
construction in Should this come about, | for home requirements are least plentiful that the 
there would still remain the possibility of the use | most strenuous efforts are made to secure contracts 
of bolts in the field. As at present carried out, | for the modernisation of the lesser fleets, the de- 
bolting is limited in its application, since there is | mands of which upon the designer, not infrequently, 
no effective control of the torque employed in | te a8 extensive as their dependence upon his skill 
tivhtening the bolts. There is thus no certainty | is absolute if the requirements are to be realised. 
either as regards the stiffness or, sometimes, even The effect has been that not once or twice, but 
of the safety of the connections. A torque control | many times in the history of steam navies, critics 
spanner was described in the Second Report of the | of the national naval policy have been in a position 
Steel Structures Research Committee, and sugges- | to show that British shipyards were producing for 
tions were put forward for its use inerection. Black | foreign account vessels exceeding in belligerent 
bolts of either ordinary or high tensile steel could | qualities anything then existing or projected for 
be employed, at first tightened in the ordinary | the service of their own flag. While it must be 
manner and then brought up to a defined torque | admitted that subsequent experience with some of 
by means of such a spanner. In this way quiet | these ships, when added by purchase to the British 
erection would be ensured and the properties of | fleet, showed that their superiority in certain re- 
the connections could be controlled, while fewer | spects had only been achieved at the expense of a 
skilled than are | deficiency in others. there can be no question that 
required for the erection of a welded structure. they provided valuable data for use in the 
The available data, however, are not yet sufficient | production of later designs. 
for detailed made between Although there have been various improve- 
the two methods. ments in detail, the general design of the post-war 

A third difficulty in taking into account the | destroyers constructed for the British Navy displays 
moments transmitted by the connections is that few obvious points of difference from that of the 
it would be necessary to adopt a somewhat less later vessels of the wartime programmes; so that 

piecemeal” method of design than that used at | it might almost be supposed that the stage had been 
present. Theoretically a structure should be calcu- | reached when further advance was no longer com- 
lated as a continuous framework having semi-rigid | patible with the retention of the destroyer as a 
joints. Contributions to the Second Report of the | distinct type, but must involve its evolution into 
Steel Structures Research Committee have demon-|® new class of high-speed light cruiser. This 
strated that this can be done, but the process involved | tendency has been noticeable in recent years, in the 
is too long and complicated for the routine work of | vessels built for Continental navies, and is a factor 
a drawing office. Fortunately, the Report also| of importance in the consideration of the two 
indicated that simplified methods, based upon | papers on destroyer design lately delivered—by a 
approximations to the correct analysis, can be | coincidence, within ten days of each other—on the 
used with safety, and it should ultimately become | Clyde and on the Tyne. 
practicable to design more rationally and economi- The paper read by Sir Harold E. Yarrow, Bart., 
cally by methods not much more complicated than | before the Institution of Engineers and Shipbuilders 
in Scotland, on November 20, and reprinted in our 

It is notable that the Canadian experiments we | issue of November 30, page 603, was primarily a 
have referred to were a'l made on very heavy types | record of fact, being an account of the trial per- 
of connections, while the work carried out in this | formances of vessels recently completed by his firm 
country has included the lighter types. This is| for the Portuguese Navy. The other paper, by 
probably due to the importance of the effect of | Mr. E. L. Champness, M.B.E., was delivered before 
wind on the tall and comparatively slender struc-| the North-East Coast Institution of Engineers 
tures in American continent. It| and Shipbuilders, on November 30, and, starting 
would appear that the heavy connections used in| from a basis of present practice, developed a pro- 
posed type of steam-driven destroyer presenting 
against failure as against excessive | a number of novel features, but possessing, at the 

storey-drift ’ and vibration. A great|same time, an attractive appearance of practica- 
deal of attention is paid to this question by Professor | bility. Whether any naval department would be 
Young, and his paper includes a careful study of| prepared, under present conditions, to make so 
the cycles of deformation in the connections due to| many simultaneous experiments as Mr. Champness’ 
wind, which forms, an interesting contribution | Diesel-driven alternative design seemed to involve, 
to the subject. | may be open to some doubt ; although it is evident 


may be 


connection behave in accordance 


Canada, and by 


C‘ommittee in feliance 
experimental basis to which we are driven back for 


the design of the elements of a structure may be 


revarded as somewhat analogous to 
wind-tunnel experiments in 
ind) = model investigations in 
of which have resulted’ in 


uivances in practice. 


considerable 


towns. 


workmen would be necessary 


comparisons to be 


those at present in use. 


favour on the 


these structures are not so much adopted as safe- 
vuards 
sway or 
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that, in this case also, the details of the scheme have 
been subjected to careful study. 

The main obstacles in the way of any fundamental 
experiment in destroyer design arise from the 
essential differences between the conditions govern- 
ing large and small navies. The big naval power 
does not detail its latest destroyers to the per- 
formance of isolated duties, but uses them primarily 
as fleet units; and whether they are operating 
offensively or defensively, they do so in flotillas. 
In such an organisation there is no place for a single 
vessel of unorthodox design; but, on the other 
hand, not even a front-rank naval power can afford, 
at the price of, perhaps, 250,0001. apiece, to con 
struct its experiments a flotilla at a time. Henc: 
radical changes can only come about by a gradual! 
process of evolution, and the frankly revolutionary 
proposal, however attractive its apparent merits, 
has little prospect of acceptance in time of peace, 
purely for economic reasons. In time of war the 
economic factor can be ignored, but, as numbers 
then become the first essential, the tendency is 
rather to repeat existing types of established 
quality—unless, that is, the enemy produces som« 
unexpected weapon which can only be countered 
by an equivalent departure from precedent. 

In the case ofa minor naval power the conditions 
are entirely different, but the effect is still very 
similar. To an increasing extent, the modern 
destroyer of high fighting power is becoming th« 
capital ship of the small navy. New vessels may 
be ordered in batches, and will probably exercise 
in flotillas under peaceful conditions; but in war 
time, the difficulty of maintaining an effective patrol 
of an extensive seaboard with a numerically weak 
force—a condition common to many of the smaller 
maritime nations—suggests that they would normal], 
operate in pairs, at the most, or even as detached 
units, keeping in touch by wireless. In such circum- 
stances the relative importance of each unit is such 
that, again, the responsible admiralty cannot afford 
to experiment. 

Mr. Champness, in his paper, was considering 
mainly the requirements of the large navy, but 
the extension of the survey to include the case of 
the smaller naval power appears to strengthen 
still further his conclusion that, in its present 
form, the destroyer has reached the limit of practical 
compromise and that, for the best attainment of the 
many ends in view, future development requires a 
division of the duties between at least two sub-types. 
The larger of these might ultimately approach 
2,000 tons displacement, and would be designed 
solely for fleet duties, combining sea-keeping 
qualities of a high order with reliance upon th« 
torpedo as the main offensive armament. In the 
other type, greater importance would attach to 
gun-power, and a lighter torpedo armament would 
suffice, the weight and space thus saved being 
devoted to mine-laying or mine-sweeping gear, or to 
depth charges. The made in the 
paper, that a small autogiro should form part of th: 
standard equipment, and doubtless such a machin 
would be of good use in anti-submarine operations, 
and on convoy duty. For mining work, however, 
its value is less evident, and the space which it 
would occupy might, perhaps, be better utilised in 
other ways. 


suggestion is 


The proposed design for the light type of destroyer 
is based upon 
1,100 tons to 1,200 tons, which corresponds to a 
deep load displacement, with all oi] and feed tanks 
full, of about 1,500 tons. This, it may be noted, 
is only some 120 tons less than that of the Portuguese 
destroyers described by Sir Harold Yarrow. It is 
open to debate, whether the principle of a reduction 
in size might not be carried farther with advantage, 
and an attempt made to return to the dimensions 
in vogue until and during the early years of the war. 
On an overall length of about 280 ft. and a dis- 
placement of the order of 1,200 tons it should b 
practicable, by making the fullest use of light alloys. 
welding, higher-duty boilers, and other technical 
improvements now available, to design vessels 
capable of any destroyer requirement short 0! 
station-keeping with a modern battle fleet in heavy 
weather, and with a sustained speed at normal 
full power equal to the‘ spurt speed ” of the later 
British wartime classes. 





a “standard” displacement of 
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adi | ' are , 
The present composite type combines high speed, | the two succeeding days being given over to the | acceptance of restrictive conditions likely to prevent 


«ood steaming radius, and a powerful armament | preparation of a set of lines from particulars cappeed | 
degree, but for the purposes of | by Professor Hillhouse. The official examiner was | 


in a remarkable 


this country from returning to its former eminence 
among the ship-owning nations. Shipping the world 


the minor navy it appears that further advance| Dr. J. J. Welch, and the judging of the plans of| over has endured such exceptional hardships in 


in any of these 


particulars would be most satis-| lines was undertaken by Sir William Berry and | recent years that even a modified acceptance of the 


factorily accomplished by the re-introduction as a| Dr. James Montgomerie. As a result of the examina-| proposals now drafted would seem to promise a 


type of the light scout cruiser. 








NOTES. 
ENGINEERS AND THE EMPIRE. 

Ir is a trite, but nevertheless true, saying 
that the creative artist is more interested in his 
work while it is in production than he is when it 
is completed. The novelist and the poet not 
uncommonly regard their outpourings, when they 
have been translated into type, with a coldness 
ind even an aversion that the layman finds astonish- 
ing, and the humble technical writer is not un- 
familiar with the same mental attitude. It is not 


surprising, therefore, to find that the engineer, 


while he may pore for hours over his drawings and | 


exercise all his energies in seeing that construction | ; ; 
| students attending evening classes. 


is carried out in accordance with his ideas, is by 
no means always willing to set down what he has 
done on paper for the benefit of his colleagues, still 
less to expatiate to a lay public on the way in 
which his work, from more than one aspect, 
improved the conditions of life. From this point 
of view moreover he has not been too well treated by 
the historian and, with almost the single exception 
of Mr. Kipling, the novelist has also neglected that 
romance which, in the widest sense “‘ brings up the 
8.15.” It was therefore fitting that the Royal 
Empire Society should have devoted the meeting 
held at the Hotel Victoria, London, on Tuesday, 
January 15, to a consideration of what engineers 
have done for the Empire, and that they should 
have called on such distinguished representatives 
of our profession as Mr. Ralph Freeman, Mr. 
Julian Tritton, Brigadier-General Hammond and 
Colonel Pollard-Lowsley to tell them in twenty 
minutes something about their work. The result 
must have been to show how much such structures 
as the Sydney Harbour Bridge, the Willingdon 
Bridge at Calcutta, the Hardinge 
the Ganges, and the Zambesi Bridge, the develop- 
ment of such ports as those at Haifa, the construc- 
tion of many miles of railways in India, Ceylon, 
Malaya, West Africa and Uganda and, perhaps 
above all, the lay-out of extensive irrigation 
systems in more than one of the King’s Overseas 
Dominions, have done to save life, and both materi- 
ally and morally to raise the standard of living. 
To illustrate this opinion, only one quotation, 
taken from Colonel Pollard-Lowsley’s address, is 
necessary. In India, he said, as the result of the 
work of British engineers, an area of 49,451 sq. miles 
had been irrigated, constituting one eighth of the 
cultivated area of the sub-continent. 


Mepats EXAMINATION IN NAVAL ARCHITECTURE. 


In December last, an examination for medals in 
naval architecture was held at the City and Guilds 
South Kensington. This revived an 
examination which had been in abeyance for some 
years, but which had its beginning in the ’seventies 
of last century. From that time until 1918, an 
innual examination was held by the ineieneel 
of Science and Art, which was open to students | 
ittending evening classes in naval architecture | 
throughout the Kingdom, and on the results medals | 
were awarded. These examinations were 


College 
ollege, 


ontinued in 1918, but eight years later the Worship- | ship-owning nations, convened 


Bridge over | 





| tion, Mr. J. S. Forsyth, of the Sunderland Technical | 
College, and Mr. W. P. Walker, of the Royal 
| Technical College, Glasgow, were bracketed for a | 
|gold medal. Mr. J. Cook, of the Sunderland | 
| Technical College, received a silver medal, and | 
Mr. T. F. Naisby, of the same college, a bronze 
medal. It is particularly appropriate that the 
Worshipful Company of Shipwrights should be 
| associated with this useful revival of these examina- 
| tions. The company, whose records go back to 
| the end of the Thirteenth Century, has long been 
| associated with education. The late Sir William 
| White established an Educational Trust Fund, | 
| which now amounts to about 10,0001. Before the | 
|slump, the income of this fund was used by the 
| Company in the form of bursaries to assist appren- 
| tices to attend a university, and in giving prizes to 

The revival 
| of the medals examination has for its object the | 
further encouragement of evening-class work, and | 
should be productive of much good. Mr. Richard 
Williamsen, of Workington, a Member of the Court | 





| of the Worshipful Company, has taken much 


| 











interest in the matter, and has provided a trust fund 
to cover the cost of the annual medals. 


THE ProspLeM oF SurpPius SHIPPING. 


At the outbreak of the War, according to the| 
statistics published by Lloyd’s Register, the total 
tonnage of the world’s shipping (including all steam, 
motor, and sailing vessels of 100 tons and upwards) 
amounted to a little over 49,000,000 tons. The 
1919 figure was slightly under 51,000,000 tons, and | 
inaugurated a rapid expansion which reached its | 
peak of approximately 70,000,000 tons in 1931. 
The subsequent decline brought the total down to 
about 654 millions at the end of June, 1934, a reduc- 
tion achieved mainly by intensified scrapping of 
obsolete vessels, but even so, there remained un- 
employed at that date, some 8,000,000 tons, about 
10 per cent. of this idle tonnage being laid up in 
British ports. Although a number of comparatively 
modern ships have disappeared in response to the | 
demand for scrap, the tendency has been, as might | 
be expected, to break up the older vessels first. | 
The first sign of any improvement is the signal for 
many more ships to be returned to service than | 
the available cargoes can justify, and the rates fall | 
again until the less economical vessels are once more | 
obliged to layup. This state of affairs is world-wide 
and the need for some form of rationalisation was 
recognised by the International Chamber of Com- | 
merce in 1932, and by the World Economic Con- | 
ference; and at the Baltic and International | 





Maritime Conference, held at Hamburg in March, | lowest point of the depression was reached. 


1933, the suggestion was made that Great Britain | 
should initiate a special conference for the purpose 


ful Company of Shipwrights decided to revive| January 14, under the chairmanship of Lord 
them. Arrangements were made and regulations | Essendon, has now prepared a draft scheme. Their 


prepared, but owing to the depression in the 
‘hipping industry, there were, for some years, nied 


‘uthicient candidates to justify the holding of the | International Shipping Conference. 
The regulations laid down| native proposals have already been put forward, 
were that the six best students who obtained the | and these will be examined in readiness for the next 
enior National Certificates in Naval Architecture | meeting. 
‘ere eligible to sit. In 1933, nine students obtained | draft proposal consists of an international fund, 
| supplied by a special tonnage levy upon ships in 
service, to be devoted to the compensation of un- 


pecial examination. 


th 


‘his distinction, and the six who obtained the 
highest marks came to London for the three-day | 


Certain alter- 


It is understood that the basis of the 


| recent formation of the Transmission Section. 


| The final toast 


material betterment for this vital public utility. 


ELECTRICAL PROBLEMS OF THE FUTURE. 


The Annual Dinner of the Western Centre of the 
Institution of Electrical Engineers was held at the 
Royal Hotel, Bristol, on Monday, January 21, 
Mr. Robert Hodge being in the chair. In proposing 
the toast of the “ Institution of Electrical Engin- 
eers,” Mr. N. Ker Lindsay, M.P., gave it as his 
opinion that there was a considerable affinity be- 
tween the politician and the electrician. The former 
had been defined as one who, having found a disease 
which did not exist, proceeded to diagnose it in- 
correctly and then to apply the wrong remedy. 
From his experience of electricity in the home, 
something very similar could be said about the 
electrician. In a more serious vein, Mr. Lindsay 
pointed out that the march of electrical science had 
been perfectly amazing and no praise could be too 
great for the benefits it had conferred not only on 
the housewife, but on humanity generally. The end, 
however, had not been reached and, to take one 
example, the report of the Television Committee 
opened up possibilities of the application of elec- 
tricity in hitherto unknown ways. The grid, he 
added, was a modern solution of a modern problem, 
but it was still suffering from growing pains. He, 
however, looked forward to the time when, by its 
means, it would be possible to provide throughout 
the country a uniform electrical service at a uniform 
price. The President (Professor W. M. Thornton), 
who replied, said that the Institution’s interest in 
the grid and all that it implied was shown by the 
The 
ultimate aim of this body was to ensure that not 
only every town, but every village and every farm 
should have the opportunity of obtaining cheap 
electricity. The great advantage of electricity 

yas its flexibility, which enabled it to be used 
economically for such a great variety of purposes. 
of “Our Guests and Visitors ” 
yas proposed by the Chairman, Mr. R. T. Lewis 
making a suitable reply. 








THE ENGINEERING OUTLOOK. 
IV. ELectricaAL ENGINEERING. 

As pointed out in this series last year, electrical 
engineering felt the world depression less than other 
branches of the industry owing to the stimulus to 
home demand provided by the construction of the 
grid. Export business declined steadily since 1930, 
reaching a minimum in 1933. In that year orders 
from the grid also fell off, with the result that the 
1934, 


however, proved to be a vear of expanding activity, 


TaBLe I.—Electrical Engineering. Actual Number 








of seeking a remedy which should be internationally Employed. 
acceptable. Early steps in this direction were | _ Pie Aa Rn AS By es ee. 
7 > " ‘ law; 
seen when the proposal to grant a Government Number of Workpeople. 
subsidy to British tramp shipping was made subject | a a ab _— 
to the proviso that British owners should discuss Date. - | | 1083 = 100. 
with those of other countries the possibility of Insured. ployed. | Employed.) 
effecting some adjustment of world tonnage to the| ___ oe! ae 
fluctuations of world demand, in order to induce | suly, 1923 60,960 8,153 57,807 | 100-0 
return to remunerative freight rates. The pre-|  ,,’1924 71,530 | 3,466 68,064 117°7 
is- | liminary srnations ‘onferenc eventee » 1925 76,720 4,288 | 72,432 125-8 
dis-| liminary International Conference, of seventeen ” 1926 7000 | 6514 | 70,486 121-9 
in London on "1927 79,300 | 3,790 | 75,510 130°5 
» 1928 79,770 | 4,000 | 75,770 131-1 
"1929 | 94480 | 3,248 | 81,182 | 140-2 
»» 1930 | 89,860 | 7,084 | 82,776 | 143-2 
opinions and suggestions will be collated for con-| » 1931 | Seese | er ME 
sideration by a fully constituted meeting of the ” 1938 | 90,590 | 13,008 | 77,582 | 184-2 
»» 1934 91,190 | 6,720 84,470 | 146-1 


and by the end of the year production was little 
short of the record established in the first quarter 
of 1930. 


If allowance is made for a lag in time, and apart 


from any exceptional fluctuations of stocks, the 


examination, railway fares and subsistence allow-| employed shipping. Obviously, the details of the | statistics of imports of copper into the United 
‘neces being provided. The work of the first day|scheme will present many points of difficulty, | Kingdom have proved a useful indication of electrical 
consisted of a paper in mathematics and applied | Suggestions have been made that the present state | manufacturing activity, although in point of fact 
mechanics, an essay, and a viva-voce examination | of British shipping in particular might lead to the | not much over half the total consumption of copper 
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goes into the electricalindustry. During 1934 also, 
the low price of copper and the efforts of the Copper 
Development Association have stimulated its use 
for other purposes, and it is therefore probable that 


Taste I1.—Jndices of Activity in Electrical 
Engineering. 





United Kingdom | B.E.A.M.A. Index 
Imports of Copper. | (1920 = 100). 
Monthly | | + 
Average , | | 
for , Index | | 
Volu ‘ > 
te my — Home. | Export.| Total 
1913 8,912 100-0 
1922 
5 as 
ana > 4,954 39 : > Not available. 
3rd 74°5 } 
4th 89-7 } 
1924 
Ist Qr | 139-8 101 91 98 
2nd , 137-8 106 100 105 
3rd 143-9 v4 82 91 
4th | 145-3 85 a9 86 
1926 
Ist Qr | 139-0 76 106 84 
2nd , | 118-0 83 105 KS 
3rd 129-7 a4 77 82 
4th } | 140-2 | 2 lil v6 
1928 | 
Ist Qr 162-1 | 69 177 88 
2nd ;} 166-8 | 68 112 80 
3rd | 143-2 75 89 80 
4th 153-5 87 105 | 93 
1929 | | 
Ist Qr 156-0 90 124 99 
2nd ,, | 170-3 B4 146 100 
3rd | 148-6 86 147 102 
4th 173-0 69 212 105 
1930 | 
Ist Qr | | 130-8 69 111 
2nd ,, 162-1 7 104 
Srd 183-2 | 60 104 
4th 15, > 25 173-1 67 93 
1931 
ist Qr 12,752 143-1 66 133 79 
2nd ,, 15,455 | 173-4 | 68 132 77 
3rd | 14,123 158-5 53 135 72 
4th | 12,395 139-1 | 51 119 | 63 
1932 | 
Ist Qr 11,926 | 1383-8 46 112 7 
2nd ,, 9,947 | 111-6 53 o4 59 
3rd 15,616 | 75-2 60 66 54 
4th 20,001 | 225-4 54 69 o4 
1933 
let Qr 10,748 120-6 67 66 61 
2nd 13,226 | 148-4 8 81 62 
Sra 13,015 146-0 3 RY 62 
4th 15,660 175°7 47 96 61 
1034 
lst Or 15,005 178-6 41 105 9 
znd ,, 21,374 239-7 46 112 66 
ird 23,500 63-7 71 25 8s 
ith 11,741 356 05 127 106 
imports have increased at a greater rate than 


electrical manufacturing activity. That there is no 
very great discrepancy as yet, is, however, shown by 
a comparison of the quarterly imports of copper and 
the index of manufacturing activity compiled by 


TABLE V. 


ENGINEERING. 


In the aggregate, imports of copper at 277,564 
tons showed an increase of 71-5 per cent. in 1934 
over the previous year. Moreover, there was a 
steady increase throughout the year, which would 
appear to indicate that the peak of activity has 
not yet been reached. This is borne out by the 

















] 
| 
Taste IIIl.—United Kingdom Exports of Electrical 
| Machinery. 
| Ind Index 
Monthly | vetume. | Canes | Valeo | ee 
| ». | (1913 = | (1913 = 
| Average. 100). per Ton. | 100). 
£ } 
| 1913 100-0 84-5 | 100-0 
1922 
Ist Qr. 77-7 275-0 325-4 
2nd ,, 54-3 276-5 327-2 
Srd ,, 53-2 216-9 256-7 
4th ,, 64-1 215-7 255-3 
| 1924 
| Ist Qr. 116-4 163-0 | 192-9 
} 2nd ,, 112-9 | 167-0 | 197-6 | 
Srd , | 110-3 175-7 207-9 
4th 128-6 175-4 207-6 
| 1026 
| Ist Qr. 141-8 162-6 192-4 
2nd ,, 108-7 163-2 193-1 
3rd 122-6 174-4 206-4 
| 4th 138-6 176-4 208-8 
1928 
| Ist Qr 159-6 161-7 191-3 
| 2nd ,, 156-2 | 163-8 193-8 
| 3rd 137-9 164-0 194-1 
sth 159-0 161-4 | 191-1 
1929 
| Ist Qr 3,43: 153-4 161-1 190-7 
2nd 3,210 43-4 162-6 192-4 
3rd | 2,961 132-3 | 164-6 194-8 
4th 3,388 151-4 163-4 193-4 
1930 
ist Qr 3,691 165-0 | 156-7 185-4 
2nd , 3,402 152-0 150-3 177-9 
8rd 3,102 | 138-6 | 158-6 187-7 
4th 3,531 | 157-8 150-0 | 177-5 
1931 
Ist Qr 2,488 | 111-2 | 162-9 | 192-8 
2nd 2,144 95-6 155-9 184°5 
ard 2,060 | 92-0 165-5 195-9 
4th 2,581 115-3 157-0 | 185-8 
1932— 
Ist Qr 2,113 04-4 146-0 | 172-0 
2nd ,, | 2,462 110-0 | 145-0 | 171-0 
3rd 1,881 | 84-1 147-0 173-0 
4th 1,622 72-4 | 156-0 185-0 
1933— 
Ist Qr 1,481 66-2 153-4 | 181°5 
2nd . 1,413 63-1 | 155-9 184-5 
3rd 1,389 62-1 | 147-7 174-8 
4th 1,690 75°5 134-3 158-9 
1934 
ist Qr 1,667 74-5 151-5 179-3 
2nd , 1,829 81-7 139-4 165-0 
rd 1,837 82-1 143-5 169-7 
ith ,, on 2,155 96-3 149-1 176-4 
Beama index which is a twelve months moving 


average of the orders of the heavy plant section of 
the industry, based on the horse-power and not the 





value of the orders. Seasonal movements are 
therefore largely eliminated, and a steady increase | 


INTERNATIONAL EXPORTS OF ELECTRICAL MACHINERY. 
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4,000,0007. to 5,000,000/. in adding approximately 
500,000 kW to the capacity of certain selected 
stations. This work will require about two years 
for completion. 

I'he improved conditions of 1934 are reflected 
in the employment figures in Table 1, page 95, 


TaBLe IV.—United Kingdom Net Imports of Electrica! 











ane 
Ind 7"? | mete 
Monthly le ax Value Index 
cre. Volume. a = } (1913 = 
Average 
g fe per Ton. 100). 
r ; 
Tons | £ 
1913 902 100-0 115-2 | 100-0 
1922 
Ist Qr. 347 | 38-5 857-9 | 810-7 
2nd ,, 355 | 39-4 | 253-3 | 219-9 
rd ,, 506 | 56-1 201-4 174-8 
4th ,, 269 29-8 192-4 | 167-0 
1924— 
Ist Qr. 274 30-4 261-9 227-3 
2nd ,, 391 | 43-3 | 241-2 209-4 
3rd ,, 301 | «33-4 | 267-8 232-5 
4th ,, 381 42-2 | 214-4 186-1 
1926— 
Ist Qr. 285 31-6 8 | 239-9 
2nd ,, 393 43-6 3 225-1 
3rd ,, 267 | 29-6 | -3 | 247-7 
4th ,, 406 | 45-0 ‘8 | 221-2 
1928— 
Ist Qr. 676 | 74:9 | 206-2 179-0 
2nd ,, 484 53-7 265-1 | 230-1 
3rd 440 48-8 286-9 | 249-0 
4th 456 50-6 | 297-0 | 257-8 
1929— | 
Ist Qr 564 62-5 239-4 207-8 
2nd ,, 561 | 62-2 | 255-5 | 221-8 
3rd ; | $47 60-6 | 261-6 227-1 
4th , | 549 60-9 | 310-5 269-5 
1930— 
Ist Qr. 559 62-0 275-9 239-5 
2nd ,, 482 53-4 | 318-1 | 276-1 
3rd 365 40-5 | 303-3 263-3 
4th ,, $72 41-2 | 377-6 | 327-8 
1931— 
Ist Qr. 264 29-3 382-3 | 331-9 
2nd ,, 382 42-4 317-8 | 275-9 
Srd ,, 355 39-4 293-8 | 255-0 
4th ;, 583 64-6 | 344-0 | 298-6 
1932— | 
Ist Qr. 201 22-0 | 377-0 | 327-0 
2nd ,, 144 15-0 | 495-0 428-0 
$rd ,, 146 | 16-0 463-0 | 400-0 
4th 119 13-0 315-0 274-0 
1933 
lst Qr. 338 4-2 | 345-6 300-0 
2nd ,, 65 7-2 | 297-3 | 258-1 
Srd,, 47 | 5-2 281-2 244-1 
4th ,, 99 | 11-0 174-7 151-6 
1934%— 
Ist Qr 2 16-8 203-5 176-6 
2nd ,, 13 1: 181-1 157-1 
3rd 150 | 16-6 220-2 191 . 
4th 121 | 13-4 224-4 194-7 


} 
* Gross imports. 
It will be seen that at July, 1934, there was a record 


number of persons actually employed, and in spite 
of an increase in the number insured compared with 


( VOLUME. ual 





1913 1928 | 1929. 1930. 1931 1932 1933. 1934 

| => ae 8 - a2 a ae oe Bak 

- Per 7" Per | ; Per 7 Per Per Per | Per Per 
Tons Cent Tons. Cent. || Toms Cent Tons Cent Tons. Cent Tons Cent. || Tons Cent Tons. Cent. 

j wy a eT ' (aie sabe j ae. oe i i Laide 
United Kingdom 26,860 34-0 41,138 40-4 38,975 39-1 ; 41, 212 38-9 || 33°8 |) 24,577 39-5 || 17,746 | 43-2 |} 22,467 | 51-4 
Germany 41,229 | 52-1 32'351 | 32-3 || 35,100] 35-2 || 37,672! 35-5 | 39-1 || 26,872 | 43-1 || 12,926] 31-4 || 10,890 | 24-9 
France 3,184 4-0 15,783 15°5 14,609 | 14-6 15,595 14-7 |} 17-2 | 8,063 | 12-9 | 6,493 15-8 || 7,655 | 17-5 
Switzerland 7,811 9-9 12,044 | 11-8 11,063 11-1 11,579 10-9 | 9-9 2,785 4-5 3,953 9-6 } 2,710 | 6-2 
Total 79,084 | 100-0 101,816 | 100-0 90,747 | 100-0 106,058 | 100-0 80,668 | 100-0 62,298 | 100-0 41,118 100: 0 ai 43,722 1 0 














* The categories se selec cted in the case of foreign exports have been chosen to give the best possible comparison with British exports 









































TABLE VI.—INTERNATIONAL EXPORTS ( OF ELECTRICAL MACHINERY. (DECLARED VALUE.)* 
1913. | 1928. | | 1929. i] 1930. | | 1931. 1932. 1933. 1934 
| | | 1] | 
” pits Per | Per : Per | Per | Per Per | Per Per 
- | se il ] 
£000 Cent. | £000 Cent. | £000 Cent. || £000 Cent. £000 | Cent. £000 Cent. | | £000 Cent. £000 Cent. 
} 1] | 
United Kingdom 2,269 | 25-2 | 6,692 30-2 | 6,348 | 28-0 || 6,846 27-0 4,358 | 24-2 $3,687 | 26-3 ! 2,638 | 27-1 3,27: 34-3 
Germany ; - | $148 | 35-0 4,446 | 20-1 4,792 | 21-2 || 6,280 | 22-5 || 4,628) 25-7 4,862 | 34-6 1,518 | 25-8 2,110 | 22-0 
U.S.A. - | 1,604] 18-9 4,904 | 22-2 6,022 | 26-6 || 5,913) 25-2 4,000 | 22-2 2,176 | 15-5 | 1,397 | 14-3 1,207 2-6 
France.. 5 ae 9-3 2,230 | 10-1 2,206 9-7 || 2,565] 10-9 || 2,524) 14-0 1,868 | 13-3 || 1,603] 16-5 1,663 | 17-4 
Switzerland | 804 8-9 || 1,439 6-5 || 1,494 6-6 || 1,490 6-3 1,166 6-5 501 3-6 | 624 6-4 477 5:0 
Sweden 243 2-7 || 2410] 10-9 || 1,790 7-9 || 1,904 8-1 1,341 7-4 938 6-7 ) 963 9-9 836 8:7 
! 
Total 8,996 | 100-0 || 22,191 | 100-0 | 22,652 | 100-0 || 23,498 | 100-0 || 18,012 | 100-0 || 14,082 | 100-0 ] 9,743 | 100-0 || 9,571 100-0 
a a | | 1 1 | i | | | 








* Converted at the average rate of exchange for the year 


the British Electrical and Allied Manufacturers’ | such as was apparent throughout 1934 indicates 


Association, shown in Table II. It will be seen that, 
comparing the first and last quarters of 1934, the 
imports of copper were approximately double in the 


|good prospects of a continuing revival of activity 
in the heavy section. The substantial jump in the 
home index in the third quarter of the year may be 


latter, while the increase in the Beama index was | connected with the announcement in July that the 


80 per cent. 


Centra] Electricity Board was to spend a sum of 





the previous year, the number unemployed was 
reduced to the very low figure of 7-4 per cent. 
Exports during 1934 showed a steady if slow 
expansion. By the end of the year the monthly 
average was 2,155 tons comparing with a record of 
3,691 tons in the first quarter of 1930. A less satis- 
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factory state of affairs is, however, revealed by the 
figures for value per ton, which remained at a low 
level. 

The largest individual market was the Union of 
South Africa, which in 1934 took 34 per cent. of 
the total exports. The whole of the increase 
between 1933 and 1934 was accounted for by the 
British Empire, and exports to foreign countries 
fell from 5,659 tons in 1933 to 4,769 tons in 1934. 
This is due mainly to the enormous growth of the 
electrical industry in foreign countries, particularly 
in connection with light goods. For example, in 
Poland, turbines, large motors and transformers are 
not manufactured, but in recent years the produc- 
tion of small machinery has been undertaken by 
over eighty firms. In view of the dependence of 
the export trade on the South African market, 
considerable anxiety has been felt regarding the 
recent barter agreement between that country and 
Germany, which provides for the exchange of wool 
from the former against German rolling stock and 
electrical machinery. The value of the German 
electrical material involved has been put at 
2,250,0001., whereas the total value of exports of 
electrical machinery from Great Britain to South 
Africa was only 972,274/. in 1934. It is probable, 
however, that the term “electrical machinery ” 
has a much wider meaning than is usually attached 
to it, and the transaction may possibly be spread 
over more than one year. 

Imports into the home market during 1934, 
though showing an increase over the previous year, 
continued at a very low level. In comparing the 
figures for 1933 and 1934 given in Table IV, it 
should be noted that those for the former year are 
net imports, ¢.e., imports less re-exports, while for 
1934 re-exports are not available owing to a re- 
arrangement of the Trade and Navigation accounts. 
Re-exports are, however, small, totalling only 137 
tons in 1933. 

In Table V the volume, and in Table VI the value, 
of the exports of electrical machinery from the prin- 
cipal manufacturing countries are compared. It will 
be seen from these that Great Britain was the only 
country to record any substantial increase in exports 
in 1934; in fact, the proportion of British exports 
to the total of the countries given was greater than 
ever before. Exports from Germany held up 
remarkably well throughout the depression, largely 
because the German industry was supplying Russia, 
probably the only market which continued to 
expand. In 1933, orders from this source began to 
fall off for political reasons, with the result that the 
total German exports fell from 26,872 tons in 1932 
to 10,890 tons in 1934. The importance of the 
barter agreement mentioned above can be seen from 
the fact that the value of German exports in 1934 
was 2,110,000/., though previous to 1932 it averaged 
more than double this figure. A surprising feature 
of the table is that the United States exports did not 
increase in 1934 in spite of the devaluation of the 
dollar. 

For the British industry the year 1934 repre- 
sented a very marked recovery over the previouS 
year, and it appears probable that this will be 
continued in 1935. The Beama index for home 
orders showed a steady increase in the last months 
of 1934, and as pointed out above, the work on the 
selected stations will provide a good basic load 
throughout the coming year. The export trade is, 
however, not in such a satisfactory position. Exports 
in 1934 were at a very reduced level compared with 
a normal year, and the index showed signs of falling 
at the end of 1934. 

The long term outlook for the heavy section of 
the industry is somewhat uncertain, since with the 
completion of the grid and the existing expansion 
programme there is bound to be a substantial 
falling off in orders. A factor which may influence 
the situation is the Electricity Bill now before | 
Parliament, under which the Central Electricity 
Board would be empowered to supply electricity | 
direct to the railways at cost price. This should | 
encourage further electrification of the railways, | 
though opponents of the Bill claim that the reasons | 
why this has not already been done are rather lack 
of prosperity and the inability to raise sufficient new | 
capital, and the fact that the economics of electri- 
fication have not yet been sufficiently proved. They 





| argue therefore that the Bill would have little effect 


in this direction. 

The light section of the industry is likely to 
continue to be dominated by the home market. 
Slum clearance and increased building activity offer 
good prospects for expansion, but this again is 
confined to a comparatively short period. It has 
been estimated that at the present rate domestic 
electrification will reach the saturation point in 
about eleven years. Moreover, after 1940, with the 
decline in the population of the country, the demand 
for new building is also likely to decline. It is 
however too early to gauge the full effect of these 
long-term factors on the electrical engineering 
industry, and there is ample scope for the develop- 
ment of compensating business. Meanwhile the 
coming year shows every sign of maintaining the 
recovery which began in 1934. 








WORKSHOP ORGANISATION 
AND MANAGEMENT. 


By E. T. Etzourng, M.B.E., A.M.I.Mech.E., F.I.(.A- 
VII. Sates ORGANISATION AND TENDERING. 


ORGANISATION for selling has to cope with the 
difficulty that it cannot be effective within its own 
personnel (as can production) and the most perfect 
team work will not suffice unless the prospective 
customer or market can be influenced to the extent 
of becoming and remaining a buyer. It is appro- 
priate therefore, to open discussion on sales organisa- 
tion by reviewing the influences to which a possible 
market is susceptible, before considering to what 
extent and in what way their expression and direc- 
tion can be served by the functionalisation of sales 
staff duties in particular. A marked advantage in 
price is of course the most convincing single argu- 
ment, but this advantage is so exceedingly difficult 
to secure, still more to maintain, with engineering 
products that it is not feasible to organise for 
selling on such a basis alone. It will be convenient 
for present purposes to classify the influences 
affecting sales under three -heads: The reputation of 
of the manufacturer, the merit of the product, and 
the effectiveness of the salesman. To make this 
classification serve, rather arbitrary treatment will, 
however, be necessary. 

The reputation of the manufacturer must always 
be a consensus of numerous factors. For it to 
become a conscious influence on potential customers, 
there must be organised publicity, or long life per- 
mitting publicity by permeation. The second 
method is difficult to pursue to-day, as the means of 
livelihood become increasingly absorbed by those 
who pursue the first method. Just as the picture 
press says “ these names make news,”’ so until firms 
are well known, information regarding them 
receives scant attention. Organised publicity to be 
effective must reflect a long-term policy for the 
simple reason that the results are cumulative, and 
soon become dissipated if subject to change of 
direction from time to time. A prominence that is 
temporary only may on its cessation imply an 
eclipse. Organised publicity will take a dozen 
shapes, of which press publicity may be the most 
obvious, but not necessarily the most important. 
There must be a conscious showmanship, using the 
word in its restrained sense, in every contact with 
the public. Alertness and eagerness to serve must 
be evident on all occasions and at all points, and 


ithere must be meticulous attention to detail, 


because every prospective customer judges from 
his own experiences and is unfavourably impressed 
by what may seem, to those who make them, 
insignificant slips. 
The building up of prestige may involve many 
issues such as :— 





Activity in public affairs. 
Attractiveness in technical literature. 
Dependability of after sales service. 
Efficiency in tendering. 

Generosity in supply of technical help. 
Helpfulness in handling complaints. 
Intelligence in control of credit. 
Liberality in interpreting guarantees. 
Promptitude in correspondence. 
Receptivity to suggestions. 





These are perhaps only platitudes, but their 
recital is necessary to make the present discussion 
objective. The place of press publicity in prestige 
building is not listed above as it is better considered 
as the “ flood-lighting” of a reputation in being. 
Its significance can be very important. By way of 
illustration the writer recalls that, when visiting 
machine tool works in the U.S.A. at the beginning 
of the century, he was struck by the disparity 
between the scale of operations of some of the 
firms and the impression given by their advertise- 
ments in the technical Press. By following a policy 
of narrow specialisation they evidently had a larger 
margin at their disposal to spend on displayed 
advertisement and technical literature than had 
more extensive British works. They thus acquired 
a prestige that tended to enhance the merit of their 
products and to strengthen the hand of their 
distributors accordingly. 

To the prospective buyer the merit of the product 
will depend on many considerations. These will 
vary in kind and degree in almost every case, so 
that the intervention of the salesman is nearly 
always necessary to secure that the merits which 
will appeal to a particular customer receive appro- 
priate emphasis. The essential merits must none 
the less be there, and no salesmanship, whether 
“high pressure’ or any other kind, will overcome 
any deficiency in this respect, except possibly in 
isolated cases. Not every buyer is competent to 
select some engineering products, and the reputation 
of the manufacturer in his more established lines 
may sometimes serve to enable his salesman to 
secure orders for unproved or even second rate pro- 
ducts. The real merits of a product are derived 
from the requirements of the market to which 
approach is made, and the standards set by com- 
petition, and may be said to be as much economic 
as technical. 

Technical merit is a term that must be particular- 
ised if appeal is to be made to different markets, 
using the latter to describe groups of potential 
buyers of approximately similar needs in a given 
area or aggregate of areas. There may, for instance, 
be a merit of performance and this may have rela- 
tion to high duty rather than to long life, or to 
efficiency rather than to economy. There may be a 
merit of durability which has the more significance 
according to the improbability of obsolescence. 
There may be a merit of accuracy, which may be 
primarily a matter of performance, as for instance 
in a jig-boring machine, but of little value except in 
association with durability. There are of course 
other kinds of technical merits and they may 
perhaps all be summed up as matters of design and 
workmanship appropriate to the price at which 
the product is offered. These references will serve 
as reminders of the difficulty of making comparisons 
between makes of product that differ both in price 
and construction, and of the desirability of formulat- 
ing some sort of equation that will measure the 
respective merits of competing products. It is 
possible to do this satisfactorily regarding economic 
merits, but technical merits can only be est- 
ablished by data of performance in particular so 
presented as to carry conviction of superiority. In 
this connection, it should be borne in mind that 
vivid pictorial illustrations of products in use have 
a universal appeal. Much, too, may depend on 
evidence of sales to well-known firms, whose own 
reputation tends to confirm the claims made for 
any product they may select. 

The measurement of the economic merits of 
engineering products was developed by the tele- 
phone industry twenty years ago, followed by the 
electrical power industry. The method is known as 
“* engineering economics,” though it might perhaps 
be more suitably described as plant economics, or 
even as the science of engineering investment 
economy. The main objective of this method is to 
arrive at an annual cost that shall take into account 
interest on first cost, depreciation, and maintenance 
cost of plant comparable in point of suitability. 
With certain types of plant, it may be necessary to 
take into account also the cost of operation, cost of 
supplies and/or other factors, such as the probable 
extent of productive use. Only thus, for instance, 
may an automatic screw machine be compared 





Reliability of delivery promises, &c. 


fairly, as an investment, with a simple individually- 


98 
operated machine. The writer has explained the | 
method in detail elsewhere,* and there is space here 
only for mention of the feature of recognising com- 
pound interest in the computation where appro- 
priate. This method is more likely to appeal to the | 
buyer to guide his choice among competing offers | 
than to the seller who has not the same facilities for | 
making comparisons between different makes 
equal opportunity of arguing the economic merits 
of his own case on such a basis. None the less, the | 
manufacturer whose price is justifiably higher than 
that of his competitor, may need to encourage this | 
test, especially where technical merits are not so 
distinctive in a particular case as to provide in them- 
selves an answer to any price criticism which the 


salesman may have to meet. 
Turning to the question of salesmen, it may have | 
been possible to consider them at one time as * 
men, telling a set story and impervious to rebuff 
‘learning nothing and forgetting nothing.” The 
more advanced view very different, and it 
realised that the effectiveness of a salesman is the 
sum total of many factors of which his plausibility 
are, are by no 


bag- 


18 18 | 


ind pertinacity, important as they 
means the beginning and the end. In the disposal 
of engineering products this is notably the case. An 
engineering salesman, to make any serious impres- | 
sion, must be technically competent to talk on even | 
terms with his possible customer, and in addition, | 
able to act as a specialist authority in regard to the | 
His initial training | 


product he is trying to sell. 
must therefore what called broad- 
mindedly technical, for his specialist knowledge 
must have a wide basis if he is to be able to interpret 
iright the information, often that reaches 
him, bearing on the requirements of the prospective 
buyer and the trend of competition. He must 
to his interviews with really adequate technical 
is well as be fully instructed as to his | 


be may be 


vague, 


go 


information 
tirm’s policy in regard to competition, design, price, | 
credit, delivery, &c. His bearing have the 
confidence that comes from a complete understand- | 
ing with his own head office and from experience 
of the firm’s efficiency in general. Not every man 
with this sort of training and support can become 
in effective salesman, but no salesman will be likely 
to make maximum use of his opportunities and 
make his own contribution to the firm’s prestige 


must 


unless these conditions exist. 

In the foregoing paragraphs something has been 
indicated of the influences which are necessary to 
influence sales. Some are ordinary expressions of 
efficient sales organisation, while others are matters | 
of production, and others again, less obviously per 
haps, of development and research. An issue like 
credit control outside all It is a vital 
requirement that every sales organisation shall be 
intelligently co-ordinated with all other elements 
or functions of the business, because just as the 


1s these. 


sulesman is the “ spear-head ” of the sales organisa 
tion, so the sales organisation must be the “ spear 
head ’ of the industrial undertaking as a whole. 
Unless sales are obtained no separate function can 
For this reason the responsibilities of 


be successful. 
the sales organisation are heavy and are hardly to 
be dissociated from those of general management. 
Lt is not an uncommon failing for sales managers to 
concentrate on their own departmental routine, and 
to fail to inspire the design and production depart- 
ments to meet the demands of the market. Where 
there is a development department this should serve 
to inspire both sales and production departments, 
placing the onus on the general management to 
keep the new enthusiasms to the right course and 
within the limits that inancial resources or judgment 
prescribe. Leaving for later consideration the place 
of development, it becomes serviceable to discuss 
sales organisation in the narrower sense of a sales 
department. 

Lt is futile to argue for a standardised scheme of 
functionalisation within sales department, 
because the requirements of each case vary so much 
owing todifferences in policy, products and personnel. 
For present purposes the best course seems to be to 
refer to functional aspects without regard to their 
possible grouping for executive purposes. The order 
of reference is not, however, to be read as the order 


every 
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| collection and distribution of published information, 


'sales manager may have full authority to decide 


| quickly as possible on each inquiry and specification 


| British 


| street, S.W.1, did very important work in 1930 
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of importance. The control of salesmen and agents 
is not discussed specifically, as this is rather the 


| function of the sales manager than a function of the 


sales department as such. 

The first function to mentioned is that of 
editing technical data and literature. Part of this 
work might be the preparation of loose leaf manuals 
or data books for salesmen’s use, and possibly of a 
house organ dealing with the company’s products 
und their as distinct from the organ that 
concerns itself with personnel affairs. Working 
instructions, in particular, should be subject to com- 
petent editing before issue. 

Editing must be co-ordinated with publicity which 
is technical in its own sense of media, typography, 
lay-out, &c. Under this head the place of illustrated 
folders for use of salesmen, for direct-mail circula- 
tion, and for catalogue building, is hardly less 
important than that of press advertising. Exhibi- 
tions are obviously another form of publicity. There 
too, the circulation of information of sufficient 
interest to be likely to be reproduced in the editorial 
columns of the general and/or technical Press. 
Publicity as a function may conveniently include 
the converse of issuing information, namely, the 


be 


uses, 


Is, 


of tenders invited, of contracts placed, of com- 
petitors’ activities, of germane technical develop- 
ments and inventions, &c. Some of this informa- 
tion may be used to guide the activities of salesmen. 

In connection with the selling of technical pro- 
ducts particularly, correspondence is a function 
calling for a skilful organisation of records of relevant 
information such past communications and 
transactions, business connections, credit standing, 
&c., in the form of dossiers consisting of abstract 
cards of salient points selected to suit the particular 
business. The partial alternative of a complete 
chronological file of previous correspondence and 
tenders, tends to be wasteful of time at the worst 
possible moment, hampering the exercise of the 
right judgment when replying promptly. Such 
files are none the less necessary for reference when 
full details of a particular letter are required. In 
close alliance with correspondence is that of tender- 
ing; and by tendering is meant any price offer 
that is not by reference to a standard price list. 
It may involve responsibilities too onerous for the 
In other cases, the 


as 


sales manager to carry alone. 


selling prices within limits approved by the higher 
management. Limits in this connection are in 
respect of the margin (to which reference is made 
later) to be added to the total production costs, 
as furnished by the estimating department. 
Tendering as a sales department routine calls 
for the frankest collaboration possible with the 
estimating department, as it is important for the 
utmost technical insight to be brought to bear as 


received ; essential information may be missing, 

quotations may have to be obtained from other 

manufacturers, conditions of contract may be 

unduly onerous, &c. Where a specification is not 

furnished, and one has to be prepared, a standardised 

practice should be followed lest any items or con- 

tingencies should be overlooked. Such specifica- 

tions should be viewed as sales-persuasion material 

and be as convincing as possible to the recipient. 

To meet price competition, alternative specifications 

on cheaper lines may be advisable, when possible, 

to throw into relief the superiority of the higher- 

priced offer. The dossier for each line of business, 

referred to above, may assist in deciding when the 

trouble of close tendering not worth while. 

Obviously, in tendering, any undertaking as to| 
delivery needs to be founded on analysis of the work 
called for in the light of experience and current 
conditions, and is matter, therefore, for an intelligent 
use of records, and conference as necessary with 
departments that would be affected if the contract 
were obtained. 

A fundamental aspect of price fixing is that 
of the conditions of sale. Unless these are clearly 
defined beforehand, it becomes virtually impossible 
to include in the selling price any intelligent pro- 
vision for contingencies. In this connection, the 
Engineers’ Association, of 32, Victoria- 


is 
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|}in formulating conditions of sale that are fair to 
seller and buyer, and so drawn as to be legally 
| sound. The memorandum issued by the Associa- 
ition should be consulted for the precise terms 
of its recommendations, obviously precision 
of meaning is all important. It is, however, of 
interest here to note some of the points that ar 
provided for:—No order shall be binding until 
its acceptance has been confirmed in writing ; 
the time of delivery shall be reckoned from the 
date of receipt of the order or of the necessary 
information and drawings, whichever date may lx 
the later; no liability for failure to deliver within 
the time given shall arise unless by virtue of a 
specific undertaking under an agreed penalty as 
liquidated damages; in the event of a dispute, 
the dispute shall be referred to an arbitrator, &c. 
Of other points not touched on above, what ma) 
be called the guarantee clauses need to be quoted 
in full, as follows :— 


as 


“We will only be responsible for the capacity 
and performance of the goods supplied being suffi 
cient and/or suitable for your purpose, provided 
you shall have given us full and accurate particulars 
of your requirements in this respect and of the 
conditions under which the same will be required to 
operate. 

“ Whilst we will use our best endeavours with 
regard to the design, quality of material and work- 
manship of the goods supplied, we give no guarantee 
or warranty in respect thereof, nor shall any such 
be implied, but in lieu thereof we undertake to 
replace or repair at our option and to deliver carriage 
paid within or within the railway companies’ 
free delivery area, any goods or parts thereof 
proved to have been originally defective in design, 
material or workmanship if promptly returned to 
our works, carriage paid, within months 
from the date of despatch.” 

The final phase of any tender is the determination 
of the price to be quoted. It would seem only right 
to approach price fixing as a logical process of first 
estimating the total production costs, a matter 
discussed in a previous article, and adding thereto 
margins to cover, respectively, selling expenses (on 
the basis of experience in the particular market) ; 
administration or general expenses (on the basis 
usually of a general average) ; and financial charges 
and net profit—so arriving at what may be called 
an “economic”’ price. Unfortunately, trade prac- 
tice in this respect has become established on less 
analytical methods and, moreover, price fixing 
policy is always susceptible to current economic 
conditions. It becomes in consequence a fine art 
to anticipate how competitive offers are likely to 
run. 

There can, of course, be no permanent prosperity 
unless contracts or orders in the aggregate will 
meet all costs and provide a net profit. Whatever 
sacrifice may seem politic to obtain a particular 
contract, it is better to adhere to the analytical 
method of building up the economic price, and 
acknowledging the extent and character of the 
concession that will need to be made good from 
other contracts. With standardised products, 
price fixing on other than an economic basis is 
fraught with special danger because losses on a 
unit price are multiplied. At the same time, the 
economic price of the most efficient manufacturer 
of a given standardised product tends to be the 
maximum price that can be obtained by a less 
efficient manufacturer, who, in consequence, has 
to strive to get his costs down accordingly to a 
level that at first sight must seem uneconomic. 

A sales department must register all contracts 
obtained and issue the requisite office orders to all 
departments concerned. Each office order should 
state the dates by which each office department is 
to complete its work to enable the processing depart- 
ments to deliver to the date promised. Asa function 
this may, for present purposes, be called registration, 
though that is not a usual term, the work being 
carried out by an order clerk, who may also be 
responsible for keeping in touch with the progress 
control department in the interests of the customer. 
Where products are standardised and made for 
stock, the entering and following up of customers 
orders may be a function of the warehouse rather 





than of the sales department proper, though 4 
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warehouse for saleable products is in principle 
part of the sales organisation. Another functional 
aspect, allied to registration and linked up with the 
work of the estimating, accounting, costing and 
other recording departments, is that of comparison. 
It involves the collation and comparison of statistics 
and non-technical data, from within and without 
the sales department, for the purposes particularly 
of the sales manager himself, to guide his instruc- 
tions to those under his authority, especially sales- 
men and agents, and to support his recommendations 
tothe higher management. Certain major statistics, 
such as orders received, sales turnover, orders out- 
standing, &c., will naturally be treated by means 
of graphs to disclose trends—the most constructive 
use to which any statistics can be put. 

The last sales department function to be noted is 
that of investigation. This may include investiga- 
tion necessary to interpret an inquiry in terms of a 
definite specification, on which a tender may be 
It may also cover the investigation of com- 

plaints and suggestions from customers, salesmen 
and agents, including the apparent causes of lost 
orders. Competent initiative in this sphere should 
serve as a means of co-ordinating the work of the 
development department with every-day sales’ 
experience. The dividing line between investigation 
and development might be that investigation should 
report tothe development department the relevant 
evidence collected, leaving to the latter the task of 
formulating the problem and finding the solution. 
There is the reverse process of discovering the market 
possibilities of products sponsored by the develop- 
ment department. For these and other reasons it 
may be advisable to include market research also 
under investigation. 

Market Study in Relation to Technical Develop- 
ment.—Technical development tends to set up a 
competition which in winning a market for a new 
product may do so at the expense, at least for a 
time, of the market for an existing product. So 
irresistible is the march of technical development 
that no manufacturer can any longer afford to be 
complacent. To ease the burden of everyone keep- 
ing incessant watch for himself, research associations 
have become imperative for most industries. The 
information that these associations may disseminate 
to their members has the effect of throwing the onus 
on the individual manufacturer of applying the 
information to the particular circumstances of his 
business, hence the genesis of development depart- 


based. 








ments to work on the problems induced by economic 
and technical competition. Technical competition 
may have to be met by economic measures, ¢.g., 
reducing unit cost by larger production; and eco- 
nomic competition by technical measures, ¢.g., 
increasing the efficiency of the product. The issues 
involved can, in fact, be so far-reaching that their 
discussion cannot be attempted here. With tech- 
nical products, market research calls for simul- 
taneous consideration of economic and _ technical 
factors, and all substantial proposals arising from 
such study, after being properly formulated and 
confidentially circulated, require to be discussed 
thoroughly at a major staff conference. A source of 
guidance in development work may be the reports 
on after-sales service, as to the main trend of which 
the development department may be informed 
through sales investigation. 

There can be no doubt that when a product has 


interest that the customer shall obtain the best 
results possible from its use. To what extent actual 
technical service is necessary to this purpose depends 
on the type of product and the degree to which any 
particular design has been made fool-proof. In 
any event, there may be possibilities of actively 
rendering assistance and keeping the customer's 
goodwill. The normal channel of communication 
is the salesman or agent, or perhaps the house-organ. 
Circular letters may be used sometimes as an alter- 
native. Broadly speaking, the initiative regarding 
after-sales service should be centred in the develop- 
ment department. It tends to give realism to their 
work for the development staff to remain in the 
closest contact with the performance of products in 
service, and not to allow themselves to be interested 
only in new projects. This practice should steady 
the release of new designs before they have been 
sufficiently proved under service conditions. The 
drawing up of working instructions is a basic phase 
of after-sales service, and the development depart- 
ment should be responsible for this important work. 
One aspect is to furnish guidance for what may be 
called standardised repairs, by indicating the 
points where wear is to be looked for after a certain 
amount of use, and the steps to be taken to remedy 
it. For many engineering products, the most 
fundamental form of after-sales service is to facilitate 
the supply of spare parts—in which a cable code 
may be a very valuable factor. At the same time, 





by close scrutiny of the demand for spare parts, 





been sold, itis definitely in the manufacturers’ own | 
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| may be established, and the appropriate steps indi- 
| cated in the design department to obviate recur- 
|rence in the future. 














OXY-FERROLENE CUTTING AND 
WELDING. 


In view of the wide extent to which metal cutting is 
now performed with an oxy-acetylene jet, considerable 
interest has been aroused by the introduction of a new 
process for the same purpose, known as the Oxy- 
Ferrolene process. In this method, impregnated coal 
gas takes the place of acetylene, resulting in very 
| considerable economies in conjunction with certain 
other advantages. The process is marketed by Messrs. 
Oxy-Ferrolene Company, Limited, Piccadilly House, 
S.W., and the agency for the South of England has 
been taken over by Messrs. George Cohen, Sons and 
Company, Limited, 600, Commercial-road, E.14. A 
typical plant installation for impregnating the coal gas 
is illustrated in the accompanying figure. The coal gas 
is delivered, through the vertical pipe, shown on the 
left, to a small electrically-driven compressor, which 
raises the pressure in the line to about 5 lb. per square 
inch. The gas then passes through the small cleaner 
shown beside the compressor, and is delivered to the 
horizontal pipe visible in the figure, terminating in a 
| horizontal cylinder on the right. This cylinder acts 
| as a receiver to damp out pulsations and give a steady 
| gas flow. The impregnating material, which is a liquid, 
is contained in the large tank of which the lower end 
| can be seen in the illustration, and is delivered to the 
| smaller of the two vertical vessels below it through a 
| pipe line provided with a regulating valve and filter 
|as shown. This vessel corresponds to the float chamber 
of a carburettor, and regulates the height of the liquid 
| in a jet in the vertical branch on the horizontal pipe 
already referred to. The jet is arranged to impregnate 
the gas to saturation point. The second vertical vessel 
below the main tank is a larger reserve balance chamber. 
The impregnated gas is finally delivered through the 
vertical branch, shown to the right of the receiver, to a 
dry meter, which may be coupled to the original pipe 
line if the Ferrolene system is being installed in place 
of acetylene. 

The effect of the impregnation is to lower the ignition 
point and retard the propagation of the flame, resulting 
in a marked increase in its cutting value, the speed of 
the cut in various thicknesses being increased at the 
rate of about l in. in4in. Further, the cut is narrower, 
and it is stated that the edges are not hardened. 
Eye glare is very appreciably lessened, although goggles 
are, of course, still necessary to protect the eyes from 
flying particles. A point that will be appreciated by 
many users, when comparing the plant with an acety- 
lene one, is the absence of the carbide residue, while 
the plant requires much less attention than an acetylene 
generator. A saving in cost of from 33} per cent. to 
40 per cent. is claimed as compared with acetylene, 
and, in addition, less oxygen is said to be required. 
Broadly speaking, the method is more suitable for 
cutting than for welding, although excellent results 
can be obtained in the latter process on light gauges, 
and we understand that some manufacturers in America, 
such as the Cleveland Motor Car Company, have 
installed Ferrolene planta for such purposes as welding 
light gauge sheeting and annealing steel body pressings. 
The cost of the impregnated gas in this country is 
stated to be 12s. 6d. per 1,000 cubic feet. A further 
possibility lies in utilising coke-oven instead of coal gas, 
independent tests carried out by Messrs. The National 
Steel Company of America showing a saving in cost 
of nearly 60 per cent. by this method as compared with 
oxy-acetylene. It may be mentioned, in conclusion, 
that at a recent test at which we were present in one 
of Messrs. Cohen’s depots, a 4§-in. diameter steel shaft 
was cut through in 24 minutes, this time including the 
preliminary preheating. 











Output oF Marine MACHINERY IN 1934.—On pages 
11, 46 and 63 will be found portions of our annual sum- 
mary of the activities of marine-engineering firms; we 
continue this below:—The geared-turbine machinery 
of H.M.SS. Esk and Express and H.M.A.S8. Sydney, 
totalling 160,000 h.p., has been supplied by Messrs. The 
Wallsend Slipway and Engineering Company, Limited, 
who have also supplied 127 oil-burning installations for 
marine and land work, representing 203,631 h.p.—Messrs. 
McKie and Baxter, Limited, Copland Works, Murray- 
street, Paisley, constructed seven sets of engines and 
boilers, totalling 1,305 i.h.p., and —— machinery 
of various classes.—The total i.h.p. of the ships engined 
at the Belfast and Glasgow marine-engineering works of 
Messrs. Harland and Wolff, Limited, was 135,450. The 
two largest items involved were the turbine engines of the 
8.88. Asturias and Alcantara, each of 24,000i.h.p. Among 
other large sets of propelling machinery were the 
15,000-i.h.p. engines of the motorships Imperial Star 
and New Zealand Star and the 12,500 engines of the 





motorships Waiwera, Waipawa and Wairangi. 

















The Ministry of Labour Gazette states that the marked 
improvement in employment in 1933 continued during 
the early months of 1934. There was the usual seasonal 
recession in January, but from the end of that month 
until the middle of May the level of employment rose 
continuously. During the summer and early autumn 
the improvement was checked, and at the end of 
October the total number of insured persons in employ- 
ment showed only a slight advance upon that recorded 
in May. In November and December, however, the 
improvement was resumed, although at a rate con- 
siderably slower than in the corresponding period of 
1933. Between December 18, 1933, and December 17, 
1934, the total number of insured persons (aged 16 to 
64) in employment increased by 237,000. The figure 
for December, 1934, was higher than at any previous 
December for which figures are available and, more- 
over, was exceeded in only seven months of 1929. The 
average for 1934, 10,136,000, showed an advance of 
455,000 over the figure for the previous year, and was 
higher than that for any earlier year except 1929. 


The average proportion of insured persons un- 
employed in Great Britain during 1934 was 16-6 per 
cent., compared with 19-8 per cent. in 1933. The 
number of unemployed persons on the registers at 
December 17, 1934, was 2,150,741, compared with 
2,287,466 at December 18, 1933. The numbers wholly 
unemployed decreased rapidly from January to June. 
in the whole of the six months the decrease amounted 
to 409,299. Thereafter, up to November, numbers 
wholly unemployed rose, but the total increase in these 
four months amounted to 184,075 only, of which about 
one-half was attributable to the seasonal decline in the 
building trades, hotel, public-house, restaurant, board- 
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total of 288,257 was 21,386 less than at November 26, | Association adds that the Chemical Workers’ Union 
1934, and 20,564 less than at December 18, 1933. It| is not recognised by the T.U.C. or by the employers’ 

| included 257,775 persons with claims for insurance | association. 

benefit, 13,985 applicants for transitional payments, 
and 16,497 persons not in receipt of benefit or tran-| After prolonged negotiations, representatives of th: 
sitional payments. | four main-line railway companies and representatives 
of the three trade unions of railwaymen have provi- 
Of persons who normally seek a livelihood by means | sionally agreed on new negotiating machinery to take 
of jobs of short duration there were on the registers | the place of that which formerly dealt with salaries, 
in Great Britain 78,796 men, 65 boys, 1,687 women and | wages, hours and working conditions. A Railway Stafi 
5 girls; these are largely employed in dock and harbour | National Council is to be set up comprising repre- 
| service. The total of 80,553 was 751 less than at | sentatives of both sides, and, in the event of failure to 
| November 26, 1934, and 3,728 less than at December 18, | agree, the disputed point is to be referred by consent 
| 1933. It included 59,068 persons with claims for | to the chairman of a Railway Staff National Tribunal. 
insurance benefit, 20,730 applicants for transitional Neither party is, however, to be bound by his decision. 
payments, and 755 persons not in receipt of benefit or | a 


transitional payments. _ | Mr. Oliver Stanley, the Minister of Labour, had a 
f! general and informal discussion yesterday with repre- 
sentatives of the Trades Union Congress General Council 
on the subject of a shorter working week. To-day h« 
is to meet, for a discussion of the same question, 
representatives of the National Confederation of 
| Employers’ Organisations. 


The number of trade disputes involving stoppages 0 
work reported to the Ministry of Labour as beginning 
in December, was 28. In addition, 14 disputes, which | 
began before December were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in December (including work- 
people thrown out of work at the establishments where | 
the disputes occurred, though not themselves parties Industrial News, a publication of the Trades Union 
to the disputes) was about 16,000, and the aggregate | Congress General Council, states that a resolution sent 
duration of all disputes in December was about 85,000 | up by the Lock and Metal Workers for discussion at the 
working days. The total number of workpeople in- | annual conference of trade unions with women members, 
volved in all disputes in progress in 1934 was approxi- | declares that hundreds of women workers in the Mid- 
mately 134,000. The aggregate number of working | lands are receiving “ incredibly low wages, due to the 
days lost in these disputes was about 960,000; this | total absence of trade union organisation and its 
is the lowest figure recorded for any year during the | attendant agreements,” and urges that “ every possible 
whole period (of over 40 years) for which statistics | effort should be put forward to encourage these masses 
are available. of women workers to join the trade union movement 

jand so protect themselves against unscrupulous 

At a meeting in London last week of the National | employers and at the same time strengthen the position 


ing-house, club, &c., services, and the distributive | Joint Council for the Building Industry, the repre- | of the organised women around them.” 


trades, 
ment was reversed, and the numbers wholly unemployed 
decreased by 12,869. The numbers temporarily 
stopped decreased from January to March, and then 
increased to July, the largest monthly increase amount- 
ing to 106,807 between May 14 and June 25. There- 
after there was a continuous decrease, of which 103,845 
was recorded between August and September. A large 
proportion of these changes in the numbers temporarily 
stopped is attributable to seasonal fluctuations in coal 
mining, and to holiday stoppages, particularly in the 
textile trades. 


Apart from these seasonal fluctuations employment 
in the metal trades showed, on the whole, steady 
improvement throughout the year. In the iron and 
steel industries, general engineering and shipbuilding 
and ship repairing, there was an almost continuous 
reduction in the numbers of persons unemployed. The | 
only material set-back occurred in the iron and steel 
trades in August. In the lighter metal industries as | 
exemplified by electric cable, apparatus, lamp, &c., 
manufacture and miscellaneous metal industries, there 
was some improvement, though it was less marked 
than in the heavier branches. In motor-vehicle manu- 
facture there was some seasonal variation, but the 
position in December, 1934, was materially better than 
that in December, 1933. 


The gradual decline in the general level of wage 
rates which had been in progress since the early months | 
of 1927 was arrested in 1934. The net effect of all the 
changes reported during the year was a rise, estimated | 
at about 1 per cent., in the average level of weekly | 
full-time rates of wages. Changes in rates of wages in | 
1934 resulted in an agyregate net increase of 93,9001. in 
the weekly full-time rates of 1,332,700 workpeople, 
and in a net decrease of 4,100/. in the wages of 87,000 
workpeople. The net result of the changes reported 
to the Ministry was, therefore, an increase of 89,8001. 
in the weekly full-time rates of wages in the industries 
and services covered by the Ministry’s statistics. 


Between November and December the move- | sentatives of the workers submitted a claim for increases | a. a 


of wages equivalent to a general advance of ld. per 
hour. On behalf of the unions, it was stated that they 
were not asking for anything beyond the understanding 


| In the course of a review of the operations, in 1934, 
of the Transport and General Workers’ Union, Mr. 
which was reached when the first wages council was | Bevin says :—‘* We have taken a part in the effort to 
formed, but were claiming the fulfilment of the promise | ™Prove wages and conditions in the engineering 
held out at the inception of the joint negotiating | trade. This highly organised trade boasts of a long 
They submitted for comparison the rates period of regulated conditions, and yet the labourers 
of wages paid in certain other industries, and stated minimum wage is far below that laid down by the Trade 
that speculative builders, who employed the majority | Boards to prevent sweated labour. It is not to the 
of people in the industry, were paying higher wages | credit of the management in the engineering industry 
than those prescribed in the current agreement. | that the trade should nearly always be the one quoted 
| as a reason for keeping down the rate of unemployment 

The labourers’ wages in the trade are very 


machinery. 


| assistance. 
In their reply, the employers pointed out that in the | low indeed, whilst the general datal wages are not by 


data derived from other industries the representatives 
of the workers had ignored the greater number of hours 
worked in those industries. Any general increase of 
wages would have to be passed on in the form of 
increased building costs, and a substantial increase in 
building costs at the present time would need, in the 
public interest, very sound justification. In the opinion 
of the employers that justification had not been estab- 
lished. The problems of mechanisation and casualisa- 
tion were part of wider problems which included the 


any means compatible with the high standard of skill 
demanded of the men. To cope with the problem of 
unemployment in the engineering industry, we have 
contributed material and statistics in connection with 
the proposals for a shorter working week. If the 
employers would, in the interests of the nation and the 
| men, develop some imagination, a tremendous contribu- 
tion could be made towards reducing unemployment in 
this country. I know of no industry, other than th« 
distributive industry, which could make a greater 








| the remedies might well be found in further discussions 


| before the Conciliation Board next month. 


place of semi-skilled workers, the absorption of new | contribution.”’ 
processes, and the possibility of encouraging recruit- | 
ment in crafts with a numerical shortage. These 
problems had been discussed informally between the 
executive bodies represented on the joint council, and 


A summary of factory inspectors’ reports for 1933, 
published by the Estonian Government, states that 
there were notifications of 7,251 cases of infringements 
of Acts and regulations for the protection of workers 
of the kind. As the voting on the proposals was | (7,121 in 1932); most of these were followed by warn- 
equal, it was decided to refer the matter to a special ings; the number of summonses taken out by the 
committee, consisting of six representatives of each | inspectors was 1,856 (1,688), and 1,563 fines (1,268) 
side, with instructions to report not later than the | were imposed on heads of undertakings either by the 
annual meeting of the Joint Council in March. chief inspector or by the courts. Most of the offences 

| were connected with the Sickness Insurance Acts, the 
ek ; issue of wage books to workers, the entry in the proper 

A claim by the National Society of Brass and Metal | registers of the number of hours of overtime done by 
Mechanics for the restoration, by members of the | workers, the obligation to pay extra rates for overtime, 
Birmingham Brassfounders’ Employers Association, of | the regular hours of work in industrial undertakings, 
the 5 per cent. cut in wages made in 1930, is to come | the night work of women, the weekly rest, night work 
The men’s | in bakeries, &c. The reports state that the number of 


| 





| representatives assert that factories are now working | summonses taken out following disregard of warnings 


At December 17, 1934, there were 1,717,005 persons 
on the registers of empleyment exchanges in Great 
Britain who were out of a situation. This was 12,833 
leas than at November 26, !934, and 113,972 less than 
it December 18, 1933. The total included 1,417,449 
men, 52,983 boys, 205,926 women and 40,647 girls. 
It was made up of 646,195 insured persons with claims | 
for insurance benefit, 734,823 applicants for tran- 
sitional payments, 209,809 other insured persons 
(including 17,013 insured juveniles under 16 years of 
age) not in receipt of benefit or transitional payments, 
and 126,178 uninsured persons. 


There were registered as unemployed in Great 
Britain 190,262 men, 3,229 boys, 91,579 women and 


3,187 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 


overtime instead of short time and that the volume of | issued by the inspectors increases from year to year, 
trade justifies their application. The employers, on | despite all the latter may say or do. The statistics 
the other hand, are of the opinion that the small | show that the number of fines inflicted follows closely 
margin of profit derived from the increased volume of | the number of summonses. ‘ 
trade would not be sufficient to bear the increase of | 
costs due to the higher wages. 


The weekly organ of the International Labour Offic« 
at Geneva, quoting from Der Deutsche, says that th 

The Chemical Workers’ Union appears to be going | Social Welfare Department of the German Labour 
on with the arrangements for a ballot of its members| Front has published a statement in which skilled 
for or against strike action in support of a claim for | workers are warned against offers of employment from 
higher wages and a shorter working week. In a state- | Jewish emigrants desirous of founding industrial under- 
ment issued by the Drug and Fine Chemical Manu-| takings abroad. There is, the statement declares, 
facturers’ Association, it is pointed out that wages in| ground for fearing that such specialists are only re- 
the industry are regulated by a national agreement | quired in order to train foreign workers in their trade, 
which the Association has with the Joint Trade Union | and will then be dismissed. The Labour Front appeals 
Committee for the industry. On this committee four | to national sentiment and calls attention to the fact 
unions are represented, and all of them are affiliated | that the undertakings in question do great harm to 
to the Trades Union Congress. The Manufacturers’ | German industry. 
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Fig. 2. TEST SPECIMENS AND CORRESPONDING BEAMS, FIRST SERIES. 
Corresponding Restrained Beam. 


Eade Cantilever. (a) 


OF WELDED AND RIVETED CONNECTIONS. 


scratching it with a diamond. Should the surface be 
glazed by fine particles of metal, it is necessary, of 
course, to true it by means of the diamond. Alter- 
natively the wheel surface may be subjected to acid 
treatment which dissolves out the nickel or iron, 
but in the case of some chromium deposits, the only 
mixture of acid which can effectively remove the 
metal will impair the underlying surface of the wheel. 
The use of files for machining purposes is to be depre- 
cated, as these only load-up unduly, and are of little 
further practical service for other work. 

Tantalum- carbide and tungsten-tipped turning tools 
have probably met with most success for chromium 
and nickel deposits, respectively. The correct angle of 
clearance must be maintained in sharpening the tools, 
and optimum results have been secured by varying this 
slightly from the angle employed for ordinary turning. 
When it does happen that incorrect application of the 
cutcing tool results in the deposit shearing off together 
with a section of the base metal, this part may be 
photographed and the image thrown on a screen with- 
out any excessive magnification, the object being simply 
to ascertain if there appears to be any sign of cleavage 
between the deposit and the base metal. Should no 
such weakness appear, the defect may be ascribed to 
improper application of the cutting tool, or, less fre- 

| quently, to an imperfect sharpening of the cutter. 
Microscopic studies are not quite as useful as was at 
first anticipated, because the tool has generally removed 
too much or too little of the deposit for scrutiny under 
high-power magnification to yield precise information 
as to what has taken place. Furthermore, X-ray 
examination, although capable of penetrating the 
complete section of the metal, fails to give the exact 
position of the defect. In all such examinations, it is 
that point immediately above or below the junction 
between deposit and base metal which is of most 
importance. Cases of the deposit shearing from the 
base metal during turning operations are nowadays 
infrequent; troubles of this nature may arise from 
defective electro-deposition, not to any mishandling 
|in the machine shop. 
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MECHANICAL TREATMENT OF 
ELECTRO-DEPOSITED COATINGS. 


Tue building-up of engineering parts by different 
applications of electro-deposition, followed by milling, 
turning, or grinding, appears to be an ever-increasing 
procedure. The degree of attainable in 
machining is very largely dependent upon the adhesion 
which the deposited layer possesses. Whilst, at first, 
the deposits applied were of a more or less soft nature, 
a wide range of hard and strong coatings is nowadays 
available for selection as a result of improved methods 
of conducting the electro-deposition. Nickel and 
thromium deposits are probably most popular at 
present, but it is known that iron itself can be made 
to give an exceedingly hard deposit. So far as research 
work is concerned, deposits of platinum-iridium, and 
platinum-rhodium applied to certain instrument points 
have given evidence of surprising wear-resisting quali- 
ties, but the exceptionally high cost of these metals 
prohibits their general commercial acceptance. 

When built-up parts were first made available, every 
effort was made to supply as hard and tenacious a 
deposit as possible, and little regard was paid to the 
subsequent machining. To-day both machines and 
tools employed are carefully selected to ensure that any 
one particular deposit will be most rapidly and accu- 
rately handled. No special directions are necessary, 
but every care must be given to the actual hardness of 
the part to be machined, as it does not follow that each 
section will be equally hard. This point is more 
pronounced where the built-up parts are widely different 
in shape. The reason is that the throwing power of 
the current is apt to be impaired by the different posi- 
tions which odd sections occupy in the depositing vat. 
What happens is that some bent section or angle of the 
part to be coated will be closer to the anode than 
others, and although the conditions appear to be much 
the same, the current will really exert a consider- 
able influence. Accordingly, the hardness is directly 


success 


affected, as will be proved when machining operations 
have to be performed. 


It is thus necessary for the 





THE RELATIVE RIGIDITY OF WELDED 
AND RIVETED CONNECTIONS. 


In view of the paucity of quantitative information 
available to designers on the subject of steel-frame 
connections such as are employed in modern building 
construction, research has recently been directed to 
| this matter both in this country and abroad. The 
| Steel Structures Research Committee of the Depart- 

ment of Scientific and Industrial Research has had the 
matter under consideration, the experimental investi- 
gations having been carried out partly at the Building 
| Research Station and partly by Professor C. Batho 
at the University of Birmingham. At the University of 
| Toronto, work on the same subject has recently been 
hardness to be tested by one of the generally approved | carried out by Professor C. R. Young, of the Depart- 
methods before proceeding to mill or turn the section. | ment of Civil Engineering, and Mr. K. B. Jackson, 
Hardness does not necessarily indicate the ability of | Assistant Professor of Engineering Physics, with 
the deposit to resist wear, and some better system | financial assistance from the National Research Council 
of testing is undoubtedly desirable. Tests to destruc- | of Canada and the School of Engineering Research 
tion followed by ordinary photographs (not micro-| of the University. An account of this work was 
photographs) are considered to be of great value, as| published in the issues of the Canadian Journal of 
in this way the nature of the adhesion can be approxi- | Research for July and August last, and has recently 
mately determined. When the tool is then applied| been re-issued in pamphlet form. The pamphlet 
to cut the surface, the manner in which the excess | gives the results of two series of experiments initiated 
deposit will be removed may be ascertained. For! in 1929, on different types of riveted and welded 
example, if the excess metal deposit overlaps the connections between beams or floor girders and columns. 
section to be turned, and the tool be introduced at the | The first series was intended mainly for the purpose 
extreme end of such a section, a tearing action is apt | of studying beam continuity and was carried out on 9 in. 
to be set up; that is, the base metal beneath the | by 20-5-lb. Bethlehem beam sections. The second series 
deposit will be liable to rip up when the latter breaks | was intended to elucidate problems connected with wind 
away. For this reason, directions are sometimes | bracing rigidity, making use of 18-in. by 47-lb. Carnegie 
issued by firms doing deposition work that the best | beams. As it is impracticable to test floor-beam 
results will be obtained by introducing the tool at the | connections systematically, with exact reproduction 
centre of the section to be turned. of working conditions, the specimens used were of 

Nickel, chromium, and iron deposits can all be| double cantilever form, as shown in Fig. 1, which 
machined in the dry condition, and the use of a lubricant | shows 18-in. by 47-lb. beams connected to a 12-in. by 
is only necessary to preserve the cutting edge of the | 12-in. by 110-lb. column section, 
tool. So far, high cutting speeds have not been The tests on the first series of specimens, designed 
successful, and the depth of cut, feed, and speed | for partial beam continuity, were carried out in a 
to employ are more or less standardised for each | 100-ton Riehle machine, and the tests on the heavier 
particular deposit. Where possible, however, it is| specimens of the second group were made in a 200-ton 
generally advisable to remove the surplus deposit by | Riehle machine, the test piece being placed in each case 
grinding methods as opposed to turning or milling | in an inverted position, that is, the load was applied 
An exception exists in the case of certain iron deposits| to the two cantilever arms at the supporting knife 
as these can be carburised, and converted to any | edges and the loading knife edge applied the reaction 
desired hardness to suit the cutting tools. Nickel and! at the centre of the specimen. Bearing plates were 
chromium deposits are not amenable to such treatment, | used to distribute the load or reaction where it was 
and when the electro-deposition is completed, the part | applied to the beam flange. Extensometers and deflecto- 
is transferred direct to the machine shop. The advant-| meters were used to measure the deformation and the 
age of time saved by the latter system is in its favour, | instruments were arranged as shown in Fig. 1. The 
no form of heat-treatment being necessary. The| gauge points of the extensometers were symmetrically 











grinding wheels employed require to be specially | located on the centres of the flanges beyond the ends 
selected, as they tend to glaze on the surface, and in| of the connections. The extensometer was in the form 
such a condition are no longer effective. A scrutiny/of an Ames dial with multiplying lever, and was 
of the surface of the wheel will reveal whether it has | calibrated periodically on a special micrometer gauge ; 
loaded up, and this may be further confirmed by! extensions were estimated and recorded to tenths of a 
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the middle of the floor beam. In assessing the results, the 


flexural deflections are worked out for thispointand a cor- 
rection is made for the corresponding reduction in shear. 

In these connections, where the resistance to deforma- 
tion due to lateral loads is a primary consideration, 
the ideal restraint in connections is stated to be the 
maximum obtainable. The high degree of restraint 
obtainable with welded connections is clearly indicated 


in Fig. 4, which gives the values of the coefficient of 


restraint at different proportions of the design load 
for both welded and riveted connections. Referring 
to this diagram, CF represents a flange riveted Tee 
(or split I) connection, of a type in common use at 
the time of fabrication of the specimens, and PF 
represents the corresponding connection riveted to the 
web of the column. CH and PH are the curves for 
comparable welded Tee connections. In this diagram, 
the values of R are those which should be used for total 
moment calculations, but if the connection is subjected 
to repeated loadings and reversals, any permanent 
deformation caused during an initial loading will 
increase the deformation during subsequent loading. 
The effect on the value of R is shown in Fig. 5, which 
gives the effective values of R after a loading cycle 
consisting of two applications of the design load and 
two reversed applications followed by another normal 
application, the sixth application, in which the load 
is increased up to failure, giving the final readings. 

From these two diagrams it is evident that the 
values for the welded connections PH and PJ are 
everywhere greater than unity, showing that it is 
possible to obtain the ideal value of the restraint for 
the development of resistance to lateral forces. Since, 
however, the design of a connection for large wind 
moment may cause it to absorb an amount of gravity 
load in excess of the ideal, restraint beyond this limit 
is a disadvantage so far as the economical distribution 
of end moments due to gravity loads is concerned, and 
hence beams with riveted connections of the type 
employed in the investigations are, on this consideration, 
better than those with welded connections. But if 
the connections have to be designed to resist a capacity 
wind moment, the storey drift, or relative horizontal 
movement, can be considerably reduced by the sub- 
stitution of welded for riveted connections. 

The storey drift is made up of three components, 
the flexural and shear deflection of the columns, the 
flexural and shear deflection of the beams independent 
of the connections, and the drift due to the connections. 
Thus the connection drift in a 12-ft. storey with a 
19-ft. clear panel is calculated from the test results as 
0-71 in. for the flange-riveted Tee connection, 0-18 in. 
for the corresponding welded Tee, while with welded 
gusset connections the storey drift due to the connec- 
tions may be negative, that is, the total drift is less 
than that due to the beams and columns considered 
alone. These values are stated to represent the con- 
nection drift due to a moment varying from capacity 
positive moment to capacity negative moment, so that 
the variation from the mean position will be half these 
values. Corresponding connections made to a plate 
representing the web of the column are stiffer than the 
 } connections, and give lower values of the storey 

rift. 

The ultimate strengths of the connections are 
expressed in the paper in terms of the ratio of the test 
factor of safety to the design factor of safety, since it 
was not found possible to use the same design factor 
in each case. The values of this ratio depend on the 
estimates made of the ultimate strengths of the weld 
fillets and rivets, and selection of the working stresses 
was made with a view to rendering failure of the connect- 
ing welds or rivets more likely than failure elsewhere. 
For the specimens designed primarily as wind connec- 
tions, the ratio of test factor of safety to design factor 
of safety, based on uniform stress distribution, varies 
from 0-88 to 0-98 for the riveted specimens, from 0-49 
to 0-83 for the welded Tee specimens, and from 1-06 
to 1-29 for the welded gusset plate specimens. These 
figures show that the stress in the weld fillets cannot 
be assumed to be uniformly distributed, especially in 
the case of the Tee specimens. Direct comparison of the 
failing loads shows that, using beams as shown in Fig. 1, 
four riveted specimens failed at loads varying from 
146,000 Ib. to 168,000 Ib., four welded Tee ‘specimens 
at loads from 101,000 lb. to 139,000 lb., and four 


welded gusset specimens at loads from 149,400 Ib. to 
173,230 Ib. 








PorTuGuEsE SUBMARINE “ DetFrm.”’—The Portuguese 
submarine Delfim was recently handed over to H.E. 
Dr. R. E. Ulrich, the Portuguese Ambassador, at the 
Naval Construction Works, Barrow-in-Furness, of Messrs. 
Vickers-Armstrongs Limited. The contract ror the 
vessel was signed on March 9, 1933, and, since that date, 
the Delfim is the seventh warship delivered to the 
Fortuguese Navy Ry British firms, the other firms being 
Messrs. R. and - Hawthorn, Leslie and Company, 
Limited, and Messrs. Yarrow and Company, Limited. 
Five other ships are already afloat or are undergoing 
trials, and two more are in course of construction, making 


REFRIGERATOR. 


Tue refrigerator shown in the 
illustration is particularly suitable for household use on 
account of its compactness and low power consumption. 
It is manufactured by Messrs. Robert Bosch, of Stutt- 
gart, and sulphur dioxide is employed as the refri- 
gerating agent. The compressor is of the single-stage 
rotary type with a rolling drum, and is directly-coupled 
to a }-h.p. motor, the two units being enclosed in a gas- 
tight casing and mounted on a cross-bar of the frame 
below the refrigerating chamber. The compressor and 
motor axis is vertical, as shown in the illustration, 
which is a view of the back of the refrigerator. After 
the refrigerant has passed a reducing valve, ‘it passes 
to an evaporator coil surrounding the cooling chamber, 
the coil itself being surrounded by a thick wall of 
insulating material which is covered by an outer 
metal shell. 














The chamber has an effective capacity of 60 litres, 
and measures 390 mm. (15% in.) in length by 440 mm. 
(17#~ in.) in diameter. If required, the interior of 
the chamber may be sub-divided into compartments to 
give a total effective refrigerating surface of 0-37 sq. m. 
(4-0 sq. ft.). The door is on the front of the chamber, 
and is lined with insulating material. With a maximum 
average temperature of vaporisation of —5 deg. C., 
a theoretical cooling capacity of 4,250 calories per 
indicated horse-power is obtainable. This is claimed 
to represent an improvement of nearly 20 per cent. 
over alternative designs. An automatic control is 
provided whereby the cooling temperatures may be 
varied to suit different classes of goods, and maintained 
within constant limits. The automatic control may be 
disconnected if the refrigerator is required for such 
purposes as making artificial ice and ice cream, the 
compressor working continuously in such cases until the 
ice is completely frozen. The condenser is mounted 
across the back of the main chamber, as shown in the 
illustration, both it and the compressor unit being pro- 
vided with cooling fins. The total height of the refriger- 
ator is 840 mm. (33 in.) and it weighs 80 kg. (176 Ib.). 








Coorers Hirt War Memoria Prize.—The triennial 
award of the Coopers Hill War Memorial Prize and 
Medal, which fell in 1934 to the Institution of Electrical 
Engineers, has been made by the Council to Mr. A. M. 
Wright, M.Sc., A.M.I.E.E., for his paper on “ Electrfi- 
cation of Railways.” 

Digeset Sxuntine LocomotivE.—Messrs. Harland and 
Wolff, Limited, have recently completed at their Belfast 
Works a Diesel shunting locomotive for the London 
Midland and Scottish Railway Company. The locomo- 
tive has a total weight of 274 tons, is of the six-wheel 
rigid-frame type, and has all three axles coupled. The 
tractive effort at starting is 11,200 Ib. he Diesel 
engine is of the Harland-B. and W. two-stroke traction 
type, designed to develop 175 b.h.p. at 1,100 r.p.m., 
and is fitted with an overspeed governor cutting out at 
1,250 r.p.m. In normal service the engine will run at 
850 r.p.m. The engine is of the four-cycle type, and is 
started by compressed air; to facilitate starting from 
cold, a glow plug, heated electricaliy from the accumu- 
lators, is fitted in each cylinder. The engine is of the 
airless-injection type, and has a rotary scavenge blower, 
ear driven from the crankshaft. The transmission is 
y means of a Vulcan-Sinclair hydraulic coupling to a 
two-speed gear-box, and thence by means of a Cardan 
shaft to the front axle of the locomotive. All the 
various motions for changing from high to low gear and 
vice versa, both backwards and forwards, are performed 
by one lever, which is duplicated on the two sides of the 








accompanying 


ELECTRICAL DEVELOPMENTS IN 
THE U.S.S.R. 


A PAPER on “Electrical Developments in the 
U.S.S.R.,” of which we give an abstract below, was read 
before the Institution of Electrical Engineers on January 
10, by Mr. Allan Monkhouse, who said that a State 
Commission for the Electrification of Russia was set up 
in 1921. Since 1923, some 56 large stations have been 
erected, and the building of over 8,000 miles of 110-kV, 
115-kV, 160-kV and 220-kV overhead lines, with their 
distribution sub-stations, has been undertaken, At the 
present time, a special section of the Commissariat of 
Heavy Industries, known as Glavenergo, is responsible 
for 65 per cent. of the generating plant in the U.8,8.R., 
and for practically the whole of the transmission and 
distribution systems. The total installed capacity in 
the stations under the control of this body in 1933 was 
2,953,400 kW, while 203,200 kW was installed in 
industrial works. The total output in 1933 was 
15,855,800,000 kWh, of which 10,252,000,000 kWh, or 
64-5 per cent., was from Glavenergo stations. Indus- 
trial stations accounted for 29 per cent., and commercial, 
agricultural and transport stations for the remaining 
6-5 per cent. The monthly winter power output of the 
Glavenergo stations had increased from 750,000,000 
kWh to 11,000,000,000 kWh in the last ten years. 
During recent months, Glavenergo had made definite 
attempts to reduce the fuel consumption per kilowatt- 
hour generated, and in the first quarter of 1934 an 
average figure of 1-55 lb. for 81 stations was reached, 
compared with 1-76 Ib. in 1932. The average cost 
in the same year was between 0-25d. and 0-35d. 
per kWh. 

For economic and strategic reasons it has been 
considered necessary to make the northern industrial 
areas round Leningrad, Moscow, Ivanovo Vosnesensk 
and Nijni Novgorod independent of the bituminous and 
anthracite coalfields of the Ukraine and of the oil 
fields on the shores of the Caspian Sea. A survey 
showed that 42 per cent. of the world’s peat resources 
were located in the U.S.S.R., mainly in the north, 
and attention has therefore been directed to the 
development of stations using this form of fuel. It was 
not, however, until the Makarev shaft chain grate was 
tried at the Shatura temporary station in 1920-21 that 
boiler-house efficiencies comparable with those observed 
in the best coal-fired practice were obtained. Fig. 1, 
page 104, is a cross-sectional view of a grate of this 
type, which has recently been installed at the Dubrovka 
station, near Leningrad. As will be seen, it is a 
combination of a gas producer and a chain grate. 
The peat is fed down from the bunkers and 
while in the “shaft” is exposed to a stream of 
heated air so that it becomes incandescent. Its more 
volatile constituents then pass through openings in 
the rear arch into the main combustion chamber, while 
its moisture is converted into water gas and also 
passes through the main combustion chamber, where 
it is burnt. The final burning of the peat takes place 
on the chain grate. 

Tests indicate that with this type of grate the most 
satisfactory results are obtained with peat containing 
32 per cent. of moisture, while with the air-dried 
machine-formed peat of a calorific value of 2,478 
calories per kilogramme and a moisture content of 
31-14 per cent., used at Shatura, a month’s operation 
gave a boiler thermal efficiency of 83-2 per cent. 
Sixteen peat-burning stations with a total capacity of 
903,000 kW are now in operation, and another with 
a capacity of 150,000 kW is under construction. 
These include the Krasni-October station at Lenin- 
grad (111,000 kW) and that at Balakna in the Nijni Nov- 
gorod district. The latter has an installed capacity of 
158,000 kW, and will shortly be extended to 204,000 
kW. By 1937 it is proposed that the total capacity 
of peat-burning stations shall reach 3,628,000 kW. 
Of the total boiler plant in the Glavenergo stations 
approximately 30 per cent. use peat fuel. 

The original peat-burning stations consumed machine- 
formed air-dried peat, i.e., peat which has been 
excavated from prepared bogs and has been passed 
through macerating machines, in order to increase its 
density, before being left exposed on the surface of the 
bogs to dry. In order to reduce the amount of manual 
labour required with this process, a method known 
as hydro-peat has been developed. This consists in 
dislodging the peat from the bog with a high-pressure 
sluicing apparatus and then pumping the mixture of 
peat and water on to specially-prepared drying fields. 
When the peat on these fields is partially ose a 
tractor with biscuit-cutter treads on its wheels is 
driven over it, leaving it in such a form that after a 
few more days’ air drying, it can be raked up easily 
and stacked for final drying in pieces of suitable size 
for use in power-station furnaces. Peat produced in 
this way is cheaper than machine-formed peat, and 
is used in several of the larger stations. Neither 


method has, however, proved an entirely satisfactory 
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solution of the fuel problems, partly owing to climatic 
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conditions, and partly due to labour difficulties. A 
very large amount of experimental work has, there- 
fore, been done on the development of methods of 
winning and burning peat in a form which can be 
won by mechanical means over longer periods of the 
year, and equipment for dealing with * milled peat” 
have been put into satisfactory operation. Milled 
peat is peat which is obtained from specially-prepared 
drained bogs by large revolving cutters, so that the 
fragments vary from dirt to pieces about 20 mm, in 
diameter. This peat is burnt on what is known as 
the Shirshnev grate, which has been in satisfactory 
use at the Briansk station (22,000 kW). 

In this grate, a section of which is given in Fig. 2. 
milled peat is fed in from the top of the combustion 
chamber, and in its fall meets a flow of preheated air 
which keeps it in suspension until combustion is 
complete. In the original furnaces of this type, 
trouble was experienced owing to slag forming on the 
back wall of the furnace, but in the more recent 
furnaces, a water-cooled screen has been placed in the 
position shown in Fig. 2, and this has apparently 
removed this drawback. The most serious short- 
coming of this grate is the difficulty of eliminating 
the ash from the furnace. This shortcoming is not, 
however, considered to be unsurmountable, and it is 
felt that this method of burning peat with a moisture 
content of 50 per cent. to 52 per cent. will be wide ly 
used. Neither the modified Makarev grate, nor the 
Shirshnev grate, is regarded as a final solution of 
the problem of burning milled peat, and many experi 
ments are being conducted in various parts of the 
Soviet Union with the object of providing a more 
satisfactory grate. In a recent development, wet 
peat from the bunkers is mixed with hot gases from 
the furnaces, and after being crushed into particles 
the size of grain, is carried with the hot gases through 
mixing and drying chambers to the furnaces, where it 
is burnt in much the same way as pulverised coal. 
This arrangement, though claimed to be giving satis- 
factory results, must, however, still be regarded as 
experimental. 

Moscow's fuel problem has been partially solved by 
utilising an extensive brown coal deposit at Kashira, 
where a 186,000-kW station has been built. A second 
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The building of new industrial cities and the rapid 
development of existing cities has provided an excellent 
opportunity for the introduction of schemes involving 
the employment of pass-out turbines, the steam from 
which is utilised in process work and for raising the 
temperature of water for circulation over a wide area 
as a heating medium. Seven stations with a total 
capacity of 271,200 kW were operating on this system 
on January I, 1933, and 15 others with a planned 
capacity of 574,000 kW are under construction. 

With the exception of the Ural Mountains and the 
Caucasus, no high-head hydro-electric stations are 
possible . On the other hand, the Soviet Government 
has decided to build a series of large low-head stations 
on the great rivers, and some of the necessary dams 
are being constructed both for this purpose and to 
assist the navigation of large vessels. The stations 
completed include those on the Volhov, which in 1932 
had an output of 439,900,000 kWh, and on the Dnieper, 
which has a capacity of nearly 700,000 kW. A number 
of high-head stations also being built in the 
Caucasus and Central Asia. 

Attempts are being made to standardise the layout 
of the power stations and of their equipment. Eleven 
of turbo-generators, ranging in output from 
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conditions have been standardised at 280 lb. per square 
inch and 350 deg. C., 412 lb. per square inch and 
400 deg. C., and 800 lb. per square inch and 450 deg. C. 
at the turbine stop valve. Similar work is being done 
|} on sub-station layouts, transformers, transmission lines, 
cables, and protective gear. 

As regards manufacturing, the whole of the country’s 
electrical and power-plant manufacturing facilities have 
been grouped into trusts under the Commissariat of 
Heavy Industries, and about 115,000 persons are 
now employed. The various works have prepared the 
most ambitious production programmes, which in most 
eases they have not been able to carry out, owing 
primarily to inexperience and lack of co-ordination with 
the suppliers of raw materials. On the whole, however, 
the that have been made are surprisingly 
satisfactory. 
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station, which will supply a large quantity of power | 


to Moscow, is also being built on the same field. 
In the Ukraine and the mining districts of the Don 
Basin the anthracite waste spoil banks, which have 
accumulated over many years, are being utilised. 
Five stations with an ultimate capacity of 691,000 kW 
have been built during the last ten years, and are 


being operated on pulverised anthracite waste with 
satisfactory results. 





Woodworking Machinery Messrs. Thomas Robinson 
and Son, Limited, Rochdale, have long been known for 
the quality of the machines they supply for the timber- 
working industries. Their latest catalogue, a book of 


well over 200 pages, gives some idea of the extensive | 


| character of their products. 
Machinery Guards.—Wire guards for the pe 
of accidents to the users of machinery, made by Messrs. 


Fredk. Braby and Company, Limited, Ida Works, 





Deptford, London, S.E.8, are the subject of a folder 
received from the firm. The illustrations given are of 
examples in the Home Office Industrial Museum. 

Ball and Roller Bearings.—A copy of ‘ The Hoffmann 
Portfolio " has been received from Messrs. The Hoffmann 
Manufacturing Company, Limited, Chelmsford, which 
shows the best methods of mounting and protecting ball 
and roller bearings under different conditions, and also 
contains a mass of information relating to their use. 

Moulding Machines—Messrs. Foundry Equipment, 
Limited, 17, Victoria-street, London, 8.W.1, have sent 
us a descriptive list of boxless high-speed moulding 
machines. These have many interesting features, such 
as the design of the pressure head, the automatically- 
operated vibrator, and the provision of perfect guidance. 

Flame-Proof Motors.—Slip-ring and squirrel-cage types 
of alternating-current motors, of flame-proof construc- 
tion, suitable for use in mines, are the subject of a leaflet 
received from Messrs. Bruce Peebles and Company, 
Limited, Edinburgh, 5. Typical examples have been 
tested and certified by H.M. Electrical Inspector of 
Mines. 

Mercury-in-Steel Thermometers.—Instruments working 
on the mercury expansion principle for use in industry, 
to deal with many different requirements, are described 
and illustrated in a catalogue issued by Messrs. Negretti 


and Zambra, 38, Holborn-viaduct, London, E.C.1. 
Recorders, as well as direct-reading thermometers are 


referred to, and the forms are varied to meet all the 
usual needs. 

Wheel Lathes.—A folder, entitled “A Wheel Lathe 
Record " has been received from Messrs. Craven Bros 
(Manchester), Limited, Reddish, Stockport. This shows 
the great number of such equipments supplied by the 
firm to 78 railways in 43 countries, and gives specifications 
for a carriage and wagon wheel lathe and a locomotive 
and tender wheel lathe. Tests of production at the 
railway works at Newton Heath and Swindon are referred 
to, and the results given. 

Tunnel Ventilation.—Under the title “‘ The Largest 
Ventilation Plant in the World,” Messrs. Sturtevant 
Engineering Company, Limited, 147, Queen Victoria- 
street, London, E.C.4., have issued a brochure dealing 
with their work for the Mersey Vehicular Tunnel. The 
character of the task involved in meeting the needs may 
be judged from the fact that the two largest fans have a 
capacity of 577,000 cub. ft. of air per minute each. 
Attractive photographic illustrations enhance the value 
of an aeccount of an exceptional achievement. 
| Steam Turbines and Rotary Air Compressors.—Messrs. 
| Daniel Adamson and Company, Limited, Dukinfield. 
| have issued two catalogues dealing respectively with 
small steam turbines of the Roth type, and with rotary 
air compressors and vacuum pumps. The turbines are ol 
the impulse type, ranging in size from 2 h.p. upwards, 
using steam at a working pressure of 25 Ib. per square 
inch, or more. The rotary air compressors have & 
construction free from all complication, and combine 
| the advantages of easy overhaul and efficient cooling. 
' They are made in a great range of standard sizes. 
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DOUBLE-CONE MAGNETIC CLUTCH. 
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DOUBLE-CONE MAGNETIC CLUTCH. 


THE utility of the clutch in modern power trans- 
mission is becoming increasingly recognised, whilst it 
is being employed nowadays under loads which, a 
comparatively few years ago, would have been con- 
sidered too heavy to control. Such loads have hitherto 
handicapped the electro-magnetic clutch, in spite of 
its advantages, due to the fact that the weight of the 
rotating parts was large per unit of torque rating. 
A recent development, the Forster-Power Plant 
magnetic clutch has, however, removed this disability, 
the coil and housing being stationary and the rotating 
weight being reduced. As may be gathered from the 
name, the clutch is manufactured by Messrs. The 
Power Plant Company, Limited, West Drayton, 
Middlesex. One of its applications is shown in Fig. 1, 
above, the clutch here shown transmitting 17,000 h.p. 
at 420 r.p.m., and being installed in an electric power 
station between a water turbine and a synchronous 
alternator. The details of construction are shown in 
Fig. 2. It will be clear from both illustrations that 
the coil housing is fixed. It is bolted to either the 
bedplate of one of the power units, or to suitable 
foundations. As the coil does not move, no brush 
gear is required, permanent electrical connections 
being used. The exciting current may be controlled 
either through a rheostat or a simple switch, according 
to whether the clutch is to be engaged slowly or rapidly. 
In any case, discharge resistances are incorporated 
with the switch in order to avoid sparking when the 
switch is opened. The switch may be arranged 
for remote control by means of push buttons and 
contactors. 

Referring to Fig. 2, the coil is shown at A, the 
magnetic field created by it being indicated in the 
lower part. The housing effectively protects the coil 
from mechanical damage, and it is also protected from 
the lubricant used in the rotating and sliding parts, 
while the ventilating arrangement prevents the tem- 
perature rising above accepted values. The mechanical 
parts consist essentially of a double cone attached to 
one shaft, but capable of sliding in an axial direction, 
and two conical surfaces attached to the other shaft 
and capable of movement towards one another in an 
axial direction when the coil is excited. In examining 
Fig. 2, it must be recognised that the top and bottom 
halves show the clutch in different conditions. In the 
top half it is engaged, and in the bottom half disengaged. 
rhe two parts of the external double cone are shown 
at B and C. The part C is attached to the part B 
by a ring of bolts fitted with springs, F, in compression. 
lhe internal double cone D is also provided with a 
ring of compression springs G, which abut against 
a collar plate attached to the central boss carrying 
the cone. When the coil is excited, the part C is 
drawn towards the part B, the resistance of the bolt 
Springs being overcome, and the conical surfaces 
engage with those of the part D. This being free to 








17,000 H.P. Power Stratton Drive. 


slide on the boss in an axial direction, centres itself 
automatically, the resistance of the springs G being 
also overcome. The torque is then transmitted by 
friction between the two sets of conical surfaces, the 
double cone D being, of course, keyed to the boss. 
This is the condition shown in the top half of 
Fig. 2. 

When the coil is de-energised, the springs F push 
the cone C outwards, clear of contact with one cone 
of D, and the springs G push D itself outwards, clear 
of the cone B. This is the condition shown in the 
lower half of Fig. 2, one shaft being stationary and 
the other continuing to rotate. The whole of the 
sliding and engaging surfaces are provided with means 
for lubricating them from outside the clutch. If 
lubrication is neglected, however, and appreciable 
wear takes place on the friction surfaces, which are of 
metal, the clutch can be adjusted to the original air 
gap between B and C, by regulating the position of 
the cone in part C, the conical surface itself being 
adjustable relative to the part bearing the spring 
bolts, as shown at E. The use of a sliding double 
cone with a sliding cone ring outside it permits the 
shafts to expand or contract longitudinally without 
impairing the effectiveness of the clutch, and a slight 
inclination between the shafts, such as is often found 
in marine installations, is even practicable. The inner 
cone, being double, the clutoh is self-balancing as regards 
thrust. The engaging action is smooth, and the rate 
of engagement can be varied, as desired, by suitable 
control. The clutch is made in 28 sizes, of which the 
smallest, Type 0.0., will transmit 0-5 h.p. at 100 
r.p.m., and will run at a maximum of 10,000 r.p.m. 
The largest clutch, Type 26, will transmit 30,000 h.p. 
at 100 r.p.m., and has a maximum speed of 750 r.p.m. 
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Nortu-East Coast INstTITuTION OF ENGINEERS AND 
SurpsutLpErs.—The jubilee celebrations of the North- 
East Coast Institution of Engineers and Shipbuilders 
will take the form of a series of functions at a summer 
meeting to be held in June or July next. 


JOURNAL OF APPLIED MECHANICS.—Beginning in 
March next, the Applied Mechanics Division of the 
American Society of Mechanical Engineers, 29, West 
39th Street, New York, U.S.A., are to publish a Journal 
of Applied Mechanics. Four issues of the Journal will 
be published every year, and each will comprise about 
80 pages. The publication will contain original papers 
on general mechanics, elasticity, hydrodynamics, aero- 
dynamics. strength of materials, and thermodynamics, 
similar to those published during the last few years in 
the Transactions of the go Mechanics Division of 
the Society. Emphasis will be laid, as heretofore, on 
the industrial application of research work. It will also 
contain book reviews and progress reports of research 
work in engineering mechanics. The annual subscrip- 
tion for non-members of the Society will be 5 dols., 
payable to the Applied Mechanics Journal Fund of the 
Society at the address given above. 


PLANT COMPANY, LIMITED, ENGINEERS, 





WEST DRAYTON. 
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CONSOLIDATING AND FINISHING 
MACHINE FOR ROAD MAKING. 
THE active policy of road construction and improve- 

ment which has been carried on in Germany in recent 
years has led to the introduction of much new road- 
making machinery, an interesting review of which is 
given in Sonderheft D., published by the Road Con- 
struction Machinery Research Institute of Berlin— 
the Forschungsinstitut fiir Maschinenwesen beim 
Baubetrieb—and edited by Dr. G. Garbotz, of the 
Technische Hochschule, Berlin. The machines dealt 
with include a number of road finishers consisting 
essentially of a bridge with road-wheels at each end 
which travel on lines, or on a temporary wooden track, 
laid at each side of the future road. The bridges 
carry consolidating tups or hammers, scarifiers, 
levelling boards or other road-making appliances, 
and are furnished with operating oil engines. The 
machines travel over the road in process of construction 
and the various processes necessary for levelling and 
finishing are carried out by means of them. In the 
case of very wide roads, it is sometimes necessary to 
deal with only half the width at a time, a temporary 
track being laid along the road centre. 

An interesting example of a highly-developed machine 
of this class is furnished by the road consolidating and 
finishing machine constructed by Messrs. Dinglersche 
Maschinenfabrik A.-G., of Zweibriicken, which is 
illustrated in Figs. 1 and 2 on page 92. As it travels 
forward over the road under construction, this machine 
performs three independent operations and is, for this 
purpose, fitted with three main operating units, 
The first of these, at the front of the machine, is a 
levelling board, which gives the road material an initial 
compression, forms the correct profile and pushes 
surplus material forward on to the as yet unformed part 
of the road. This levelling board can be seen in 
the front view of the machine given in Fig. 1. It 
has a longitudinal horizontal vibration of about 220 
periods a minute, being driven by a link pivoted 
to a bracket attached to the board at the centre, the 
other end of the link working on a crank driven from 
the engine through gearing. This arrangement can be 
seen in Fig. 1, which also shows the method employed 
for adjusting the height of the board. It is carried 
by two swinging links which are pivoted on short 
crank arms. In the normal operation of the machine 
these arms do not move, but their position may be 
adjusted by means of a pair of worm gears at each 
side of the machine operated by hand wheels connected 
by a cross shaft. The crank arms are mounted on 
the worm-wheel spindles. The levelling board ensures 
an even distribution of material and prevents the 
occurrence of hollows and weak places in the final 
road. 

The second operation is performed by a row of 
consolidating hammers situated behind the levelling 
board. The hammers are steel castings each having a 
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weight of 60 kg. They are independently lifted through 
a height of 14 cm. to 16 cm. (about 6 in.), and fall 
freely, making about 70 strokes a minute. The hammer 
faces are of rhomboidal form, the sides measuring 
25 cm. by 10 cm. (approximately 10 in. by 4in.). By 
adopting this form, with the clearance space between 
neighbouring hammers inclined to the axis of the road, 
the strip of road surface lying between two hammers 
is brought below the working faces as the machine 
travels forward, so that the whole of the surface is 
treated. The hammers are raised by means of four- 
armed star wheels carried by a shaft running the full 
length of the machine. Rollers are fitted at the end 
of the arms, which engage with dogs fixed to the 
vertical hammer spindles, Any hammer may be 
held-up in its top position, out of operation, by means 
of the spring triggers carried by the row of hand levers 
which can be seen at the upper part of the machine 
in Figs. | and 2. The star wheels are set so that the 
hammers are released in sequence, each small section 
of the road consequently being treated independently 
and a very effective consolidation being obtained. It 
is stated that the machine can deal with foundation 
layers of very dry concrete up to 30 cm. (11} in.) thick. 

Behind the row of hammers there is a re-tamping 
beam which is formed to the contour of the road 
surface and results in a smooth and even finish. The 
beam has a vertical oscillating movement of about 
7 cm. (2} in.), making 150 strokes a minute. It is 
driven from two points each about one-third of the 
full length from the end of the beam, the motion being 
conveyed from the engine through spur gearing and 
the lower cross-shaft, which can be seen at the rear 
of the machine in Fig. 2. The force of the blow given 
by the beam is regulated by helical springs. The 
horizontal position of the beam may be adjusted, and 
it is provided with an automatic arrangement by which 
it is lifted from the road surface if the machine stops. 
If required, the Dingler road finisher may be con 
structed with the re-tamping beam set at an angle of 
25 deg. to the cross axis of the road. This arrangement 
results in any slight irregularities in the finished 
surface which are formed by cross lines due to the 
beam, being produced so that they lie at an angle to 
oncoming traffic, with the result that the two front 
wheels of a car do not meet the cross-line together and 
smoother riding results. If, on account of the resulting 
bulk of the machine this arrangement cannot conve- 
niently be employed, a vibrating drag situated imme- 
diately behind the re-tamping beam may be used. 
This drag, which is about 8 in. thick, is given a 
results in @ particularly good road surface. 
near Berlin. 

The whole machine can be adjusted vertically 
over a height of 15 cm. (6 in.), a scale indicating the 
clearance in any position. This adjustment allows 
the machine to be used for the consolidating of two 
or more layers of concrete, as well as for the initial 
levelling of the ground. It is driven by a 12-h.p. 
Deutz oil engine, the fuel consumption amounting to 
200 grammes (0-44 Ib.) per horse-power-hour. A petrol 
engine may, naturally, Te fitted if desired. The thirty 
hammers are driven by the single engine. The 
machine propels itself forward at a rate of about 1-8 
m. (6 ft.) a minute, this consequently being the speed 
at which the road is formed. Two or three men are 
required for the operation of the machine, depending 
on the width of the road, additional men, however, 
being required for the distribution of the concrete 
in front of it. Its dismantling and erection on a new 
site takes from 10 to 14 working hours. 











OF THE THRESHING 
MACHINE. 


Durixne the last two hundred years agricultural 
machinery has proved one of the most fruitful fields 
for the inventor, and the patents taken out in various 
countries probably run into hundreds of thousands. 
Aecording to Doolittle, no fewer than 11,000 patents 
were taken out in the United States during the Nine- 
teenth Century in connection with ploughs alone. 
Harrows, drills, mowers, reapers, cultivators, and 
harvesters alike have been the subject of continual 
improvement. On pages 134 and 161 of our last 
volume, Mr. G. E. Fussell described some of the develop 
ments of agricultural machinery in this country, and 
recently Sir William Tritton, of William 
Foster and Company, Limited, Lincoln, contributed 
notes to The Lincolnshire Magazine on ‘‘ The 
Origin of the Threshing Machine.” These have now 
been reprinted by that firm in pamphlet form. The 
industrial development of Lincolnshire, Sir William 
says, may be said to have been brought about very 
largely by the threshing machine. One of the first 
successful inventors of this type of machine was Michael 
Menzies. His machine, driven by a waterwheel, gave 
“* more strokes in a day than 40 men and with as much 
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strength.”’ It was but natural that the early inventors 
should use mechanically-worked flails, but much 
greater success was afterwards achieved by Andrew 
Meikle with a revolving drum fitted with oak pegs. In 


spite of opposition, the new machines gradually came | 


into favour and in 1810-11, Richard Gray, of Boston, 
James Coultas, of Grantham, and Charles Grounsell, of 
Horncastle, were all makers of threshing machines. 
Other names connected with these early days were 
Robert Ransome, of Ipswich, John Ball, of Norwich, and 
Richard Garrett, of Leiston. The agricultural societies 
did much to foster invention and at the Royal Agri- 
cultural Show at York in 1848 no fewer than 48 threshers 
were on view. By this time both portable and traction 
engines were also being constructed and it was for the 
manufacture of both engines and threshers that the 
Lincolnshire and East Anglian firms became noted. The 
zenith of the English threshing-machine trade was in 
the period 1906 to 1912, probably about 7,000 sets per 
annum being sold. Of this total the Lincolnshire firms, 
Messrs. Clayton, Ruston, Marshall, Hornsby, Robey 
and Foster were responsible for about 4,500 sets, the 
great majority being for export. There is, it is true, 
little resemblance between the modern threshing 
machine and those of the pioneers, but the evolution 
of the machine is worthy of the study of students of 
technological history who, no doubt, will be glad to 
possess a copy of Sir William Tritton’s pamphlet. 








A MODIFIED ROUTINE METHOD 
FOR DETERMINING THE INFLAM- 
MABILITY OF MINE DUSTS. 


THE routine test for determining the inflammability 
of mine dusts described in Safety in Mines Research 
Board Paper No. 68,* of 1931, has, as the result of 
observations made at colliery laboratories where it 
has been used, now been critically examined by several 
of the Board’s investigators. Colliery laboratories are 
not usually in a position to reproduce the well-controlled 
conditions of a research laboratory, hence it has been 
found desirable to modify the details of the original 
apparatus to enable closer control to be obtained over 
the test conditions. A criterion of inflammability has 
also been adopted, which is more readily observable. 
Further, in view of the results of recent tests, it has 
been found that due regard must be paid to the relative 


| effectiveness of various incombustible dusts in prevent- 


ing coal-dust explosions, and that the character of the 


|incombustible dust in use at a colliery must be taken | 
vibrating motion of about 600 periods a minute and | 
This | 


arrangement was employed on the Avus motor road, 


into account when testing. 

In a Research Board Paper, No. 87,7 recently pub- 
lished, a description of the standard routine test with 
shale as the incombustible dust is given, and is followed 
by an explanation of the procedure necessary when 
either limestone or gypsum is used. 

The dust to be tested is blown througha heated 
tube by means of oxygen, the temperature of the tube 
being adjusted in such a manner that the result of the 
test is comparable with that obtained in the 4-ft. 
diameter gallery at Buxton. The tube may be heated 
either electrically, or with gas when electric current is 
not available. The electrically-heated apparatus is 
the more easily controlled and gives the more precise 
results. The ‘“‘inflammation-tube” through which 
the dust is blown is of transparent silica, and is arranged 
horizontally. When using gas, the apparatus must 
be standardised and the pressure of the gas adjusted 
to the eorrect value for the determination, a water 
gauge being inserted in the connection between the 
main gas-tap and the Bunsen burner. 

When the inflammation-tube is heated electrically 
it must be built within a furnace. 
gauge platinum wire is used, 16 turns being uniformly 


spaced over a length of | in. at the middle of the tube. | 


The winding is secured by a layer of alundum cement, 
and its ends attached to insulated terminals on a 
brass cylinder, 3 in. in diameter, which is packed with 
kieselguhr. Variations of temperature along the tube 
in such a small furnace cannot be easily prevented by 
the usual method of varying the spacing of the winding 
of the resistance wire. When the maximum tempera- 
ture of the furnace at the middle is 800 deg. C. with 
the uniform winding mentioned, the temperature at 
each end of the winding is 600 deg. C. The direct 
current taken by the furnace when hot is about 3-5 
amperes at the working voltage (20 volts to 30 volts). 
A number of asbestos-woven resistance mats are intro- 
duced in the heating circuit to reduce the voltage from 
the mains down to about the correct value. Suitable 
mats are obtainable having a resistance of 10 ohms 
and a carrying capacity of 100 watts. A sliding 
resistance of about 4 ohms, capable of carrying a 








* See ENGINEERING, vol. cxxxii, page 43 (1931). 
+ The Routine Method for Determining the Inflam- 
mability of Mine Dusts: A Modified Form of the Test. 
By A. L. Godbert. Safety in Mines Research Board 
Paper No. 87. London: H.M. Stationery Office, 
Adastral House, Kingsway. 


A winding of 30- | 








current of 5 amperes, is also used so as to make possible 
more accurate adjustment of the voltage at the furnace. 
When alternating current is used, a double-wound 
transformer, capable of supplying current at 20, 25, 
30 and 35 volts, and of carrying 4 amperes, with 
| provision for ready selection of voltage, and a sliding 
resistance, are needed, and can conveniently be 
arranged on a panel with a switch. 

The determination of the inflammability of a dust 
|in this apparatus is dependent on the time during 
which the dust-cloud is in contact with the inflammation 
tube. Consistent results can only be obtained if the 
dust-cloud passes through the tube at the same rate 
in each test; this is determined by the pressure of 
the blast of oxygen and by the rapidity with which it 
is released. The pressure can readily be maintained 
constant and released mechanically by means of a 
clip fitted on the rubber tube which admits the oxygen. 

The criterion of “ inflammability ” is the projection 
of a white flame outside the inflammation-tube into the 
open air. The apparatus may be used for testing the 
inflammability of mine dusts, the standardisation 
depending on the type of incombustible dust used in 
the mine, or it may be used to gauge the inflammability 
of a coal dust. 

Although recent tests in the 4-ft. explosion gallery 
at Buxton demonstrated conclusively that some 
commonly-used incombustible dusts differ considerably 
in their effectiveness in suppressing the inflammation 
of coal dust,* it has been found on making analogous 
tests with the laboratory routine apparatus that they 
| did not differentiate between the several incombustible 
| dusts in such a way as to permit of standardisation of 
the apparatus, irrespective of the character of the coal 
| dust. When the incombustible dust used is lime- 
| stone, precipitated calcium carbonate or gypsum, the 
| standardisation of the apparatus for each incombustible 

dust is valid only for coals of similar volatile matter 
content. When these dusts are employed, therefore, 
it is necessary to calibrate the apparatus for the 
particular coals concerned. Calibration may be 
readily carried out by first determining the incom- 
bustible dust limit of the coal in terms of shale dust, 
either by direct test or by calculation from its volatile 
matter content, calculating from this the propertion 
of gypsum or other agent which is required. The 
corresponding mixture is afterwards used to standardise 
| the apparatus for routine use with the mine dusts. 











THE TESTING OF MINE FANS. 


Ir has been calculated that about 5} tons of air 
pass through the workings of British coal mines for 
every ton of coal raised, and this, in round figures, 
corresponds to about 1,250,000,000 tons of air per 
}annum, and gives some indication of the significance 
of ventilating-fan operation as an item in mining cost- 
sheets. During recent years considerable reductions 
have been made in the amount of coal used by the 
collieries for their own power purposes, the proportion 
of the total home consumption having fallen from 
10 per cent. in 1923 to 7-8 per cent. in 1933. Closer 
attention to the efficiency of ventilating plant offers 
possibilities of still further savings, and general benefit 
should, therefore, result from the adoption of the 
Standard Specification for the Testing of Mine Fans, 
compiled by the Mining Ventilation Committee of the 
Institution of Mining Engineers, and obtainable (price 
ls.) from the offices of the Institution, Salisbury House, 
Finsbury Circus, London, E.C.2. The specification 
determines the formule to be employed, the terms and 
units to be used, the points where readings are to be 
taken, and the manner of reporting the test; a 
specimen report is appended, with typical data inserted. 

An example ofa maker’s specification of performance 
is also given, and in an appendix are further explana- 
tory notes, and descriptions of the hooked tube and 
the alternative forms of Pitot tube (the N.P.L. type 
and the Prandtl type) which are specified for the 
measurement of air pressure and air velocity, respec- 
tively. A tolerance is permitted, unless otherwise 
agreed, of not more than 5 per cent. below the guaran- 
teed figure, at the stipulated equivalent orifice. This 
allowance is a percentage of the guarantee, and not 
an absolute margin; thus, on a guaranteed efficiency 
|of 70 per cent. the tolerance would be 3-5 per cent. 
While such a tolerance is, of course, well within the 
limitations of test-bed conditions, it does not appear 
| unduly liberal in view of the difficulties of testing a 
fan in situ. The specification recognises that a direct 
measurement of the power applied to the fan shaft may 
not always be possible, and also that in many cases 
of indirect driving the efficiency of the transmission 
can only be estimated, and “‘ ideal stations for measure- 
ment are not obtainable” in fan-drifts. Presumably 
a combination of these and other possible adverse 
circumstances would be met by recourse to the ‘‘ unless 
otherwise agreed ”’ clause. 





* See S.M.R.B. Paper No. 79. ENGINEERING, vol. CxxxV!!, 
| page 476 (1934). 
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MEASUREMENT DURING MACHIN- 
ING AND AUTOMATIC SIZING. 


By H. C. Town. 


tx modern machine design and operation a large 
number of questions now call for attention which 
were not prominent a few years ago. Amongst 
these is the facility for quick and accurate measure- 
ment of the work, due largely to the development of 
interchangeable manufacture. The reason for the 
somewhat late introduction of this phase of engin- 


Fig.1. 
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The indicator is fitted with along and a short finger, 
the latter reading the distance traversed in inches and 
the former the distance in inch-fractions. To operate 
the dial, which is attached to the machine in a con- 
venient position, there is an accurate quick-pitch 
master screw A, which is stationary and fixed to 
the traversing member by brackets B. 

Engaging with the screw is a spiral nut C, which 
meshes with a corresponding gear keyed to the end 
| of the shaft D coming from the dial indicator which, 
| along with the gear case E, is fixed to the stationary 
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eering development is about equally divided between 


the lack of an urgent need for them in the earlier 
umes, and the time required for developing and 
introducing them after the need had arisen. 


_ An interesting automatic measuring device 
introduced a few years ago by the patentees, Messrs. 
H. W. Kearns and Co., Limited, and known as the 
“Instanter” dial traverse indicator, is shown in Figs. 


1,2and3. The device consists of an extremely accu- 
rately graduated dial attached to any machine with 
& controlling mechanism, in such a manner that 


movement in any direction of the traversing member 
concerned is registered, the exact amount of move- 
ment being read directly from the dial with the same 
fase and precision as one reads the time on a clock. 


member. Thus any longitudinal movement of the 
screw A causes the nut to revolve and turn the dial 
fingers. The actual number of feet traversed is 
recorded by a figure which appears through an 
aperture in the face of the dial just below the centre. 
To read the indicator, according to the position regis- 
tered in the drawing, Fig. 2, the amount of traverse is 
32-045 in., viz., 2 ft. indicated in the aperture, 
8 in. on the inner series of graduations, and 0-045 in. 
on the outer series. The scope of the indicator is 
very wide, one application to a vertical milling 
machine being shown in Fig. 3 and another example 
showing the indicators mounted on the saddle and 
table of a horizontal boring machine by Messrs. 





Kearns is illustrated in Fig. 4. 


Satisfactory as this method is for general purposes, 
with the increasing accuracy demanded, Messrs. 
| Kearns now prefer to fit vernier scales on high 
| precision Chesterman rules accurate to within 
| 0-0005 in. in 4 ft. oflength. The arrangements fitted 
on a boring machine table for denoting the trans- 
| verse traverse are shown in Fig. 5, page 108, and 
| those for the vertical spindle traverse in Fig. 6. It 
will be appreciated that, by this method, which is 
not subject to the wear of screw-operated mechan- 
| isms, the cost and time required for making elab- 
orate jigs is often saved by the accurate spacing 
| possible on the machine itself. 
| On grinding machines it is frequently impossible 
| to reduce the time of an operation simply because 
of the amount of time taken up by measurement. 
| Recently, however, the speed of gauging on the 
|machine has been greatly increased by the intro- 
| duction of devices for measuring the work during the 
| progress of the operation. Practically all these 
| devices are of the comparator type, é.¢., they are 
initially set from an accurately dimensioned sample 
he from a micrometer, and thereafter indicate the 
| deviations of the work from this standard. Instru- 
| ments of this type must satisfy some or all of these 
demands :— 

1. It should be capable, if possible, of checking 
| the work for true cylindrical shape. 
| 2. Independence from the vibration 
| machine. 
| 3. Simplicity of manipulation and rapid re- 
| setting to a different diameter. 
| 4. Automatic assumption of the right measuring 
} 
| 





of the 


position after re-setting. 
5. Nodamage to work through sliding of the con- 
| tact member. 
| 6. The contact member must skip over grooves 
| and keyways. 
7. The device must be easily attached to the 
| machine or tool slide. 
| Automatic machine gauging devices may be 
classified as implements with one point, two point, 
and three point contact. One point contact devices 
| are relatively simple in design, and permit of accu- 
|rate measurement and reading when the index 
pointer of the dial gauge is at rest, provided that 
the machine spindle does not run out. Vibrations 
in the machine, of the part carrying the measuring 
device, or of the work, however, affect the measuring 
result. The same applies to devices with two 
point contact, so that it is only with measuring 
devices of the three point principle that measurement 
independently from the difficulties mentioned is 
possible, since any vibration is always taken up by 


| the pivotal axis of the device. 


The one point contact device shown in Fig. 7, has 
a strong contact finger suspended from a leaf spring 
and fitted at the end with a diamond. This finger 
indicates the deviations of the work from the 
nominal size by transmission to a built-in Hirth 
minimeter. Since the deviation from the radius is 
indicated, the operator is able to read directly from 
the scale the feed still required for finishing. In 
order to nullify the effects of shocks upon the 
measuring finger, the device is pivoted around a 
horizontal pin and thereby enabled to give way by 
any requisite amount. The instrument is fastened 
to the table of the machine and therefore measures 
at one point of the work only. If even diameter 
over the length of the work is to be measured, 
therefore, two instruments must be used. This 
device is unsuitable for use on work with long 
grooves, since the contact finger would enter the 
groove and damage the diamond. 

A two point measuring device is shown im Fig. 8, 
and being fastened to the bed of the machine it 
will indicate uniformity of diameter. Again abso- 
lute accuracy of measuring is dependent on the 
condition that the table is free from vibration and 
also that the spindle runs true. For testing 
cylindrical work having longitudinal grooves, the 
contact points may be made in the form of measur- 
ing jaws of the exact curvature of the finished 
diameter of the work, as in the instrument shown 
in Fig. 9. The lower jaw is connected with the solid 
frame, and the upper one directly with the minimeter. 
Special jaws are,of course, required for every dia- 
meter. In placing the instrument on the work, the dis- 








tance between the two jaws is increased by pressing 
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together the two handle sections. The device is 
suitable only for mass production, where it indicates 
the deviation from the prescribed diameter. To 
adjust the instrument, the jaws to be used are put 
in place and carefully tested, and then adjusted to 
an accurate sample until the pointer shows zero on 
the scale. 

In order to be independent of the detrimental 
effects of vibration, devices with three point contact 
have been designed. Three diamonds remain in 
contact with the work during grinding while all 
vibration is absorbed in a pivotal centre. There- 
fore, if the work is truly cylindrical the index 
pointer of the dial gauge will remain stationary, 
while trembling of the pointer may enable vibrations 
to be traced to their origin in the machine. 

An automatic three point device is shown im Figs. 
10 and Ll, on the opposite page. The instrument 
is set. approximately by the scale provided on it, 
and final adjustment made either to a completed 
sample or to an <versize workpiece. If to the 
latter, the dial gauge is simply set ahead of zero by 
the amount of oversize as ascertained by micrometer 
measurement, and the work is then ground until the 
pointer isonthe zero. In order to prevent injury to 
the ground finish by the contact diamonds, the 
device is weight-compensated, the diamond thus 
leaving only a faint gliding mark on the work surface. 

For work with longitudinal grooves and recesses 
the contact levers are equipped with shoes beyond 
which the diamonds protrude by 0-002 in., and the 


shock effect caused by the passage of the shoes is | hole each time the wheel recedes from it. 


further reduced by adjustable limit screws. 


DURING 
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instrument shows the actual diameter without 
comparative measurement, and thereby replaces 
both the ordinary micrometer and snap gauge. 
The device automatically adjusts itself perpendicular 
to the surface of the work upon coming into contact 
with it. 

Many devices are to some extent dependent upon 
the human element, with the possibility of error 
multiplying from the original sizing which starts 
from carefully guarded and protected solid size plugs 
or blocks. The operator checks his work by plug 
or gauge, the inspector then checks the operator 
and the customer checks the manufacturer. A 
development which eliminates this intermediate 
gauging is incorporated in the design of Heald 
Gage-matic internal-grinding machines, and since 
the entire grinding cycle of the machine is automatic 
with a positive solid gauging plug sizing each piece, 
the ultimate method of gauging is reached on the 
machine. The device, which was referred to on 
page 489 of our last volume, consists of a roughing 
and finishing gauge which automatically test the 
size of the hole at frequent intervals. Both gauges 
are mounted on a rod which extends through the 
work spindle and are subjected to practically no 
wear as they revolve with the work. 

The automatic features of the machine include 
a fast table speed bringing the wheel up to the work, 
the table slowing down to roughing speed and the 
wheel cutting with a roughing feed. The gauges 
continuously attempt to enter the back end of the 
The 


machine continues to grind until the hole has very 


A micrometer indicating gauge having a range of | nearly reached finish size when the roughing gauge 


1 to 5 in. is shown in Fig. 12, page 109. 


This ' enters the hole. 
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reduced, the diamond drops into position, the wheel 
is trued at truing speed, after which it again grinds, 
the speed having changed to finishing speed and 
the feed to finishing feed. 

When the hole has reached finish size, the second 
gauge enters, the wheel automatically withdraws 
from the work at high speed and alj the units move 
to the rest position. The machine is particularly 
suitable for the production of straight open work, 
such as bushes, races, gears and cylinders. 

(To be continued.) 








Tue Correr DeveLorpmMEeNtT AssociaTion.—A little 
book entitled Brasses, the first of a series of works o! 
reference intended for engineers, all of which will be 
printed on paper of similar size and in a manner permitting 
the pages to be punched for inclusion in a composite 
loose-leaf note book, has recently been issued by the 
Copper Development Association, Thames House, 
Millbank, London, 8.W.1. It consists of a brief selection 
from the very large amount of information which exists 
on the subject of brasses and other copper-zinc alloys, 
and is intended to act as a guide in the specification 
of these materials. Other booklets in the same series, 
to be published in due course, will deal with further 


. > engineering applications of brass and with special alloys 
[he stroke of the table is then iene for high-strength and high-temperature services, 
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OF A THREE- 
PHASE GENERATOR. 


THE OSCILLATION 


By T. F. Waut, D.Se., D.Eng. 


Tue problem of the oscillation of a three-phase 
generator is one of great practical importance, and 
in view of the grouping by the grid of large generator 
units and the serious and extensive disturbances to 
which such oscillations can give rise, an investigation 
of the factors which control such oscillations is 
essential if the stability and satisfactory operation 
of the system are to be properly under control. 
By the stability of a three-phase generator may be 
understood either (a) the static stability or (b) the 


Fig. 2. 


Fig.1. we ! 
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dynamic stability. By “ static stability” is meant 
the stability of a machine with respect to oscilla- 
tions of small magnitude. By “ dynamic stability ” 
8 meant the stability with respect to large and 
sudden changes of load, such as the effect of a 
short-circuit on the system or the cutting out of 
circuit of one unit of a number which are operating 
in parallel. 

In the present article only the conditions which 
correspond to oscillations of small amplitude will 
be considered. Although a generator is normally 
Operated under conditions well removed from the 
limit of static stability, so that small oscillations 
are not serious from this point of view, yet if such 
small oscillations do arise, they can cause objection- 
able surging, which may be observed throughout 
the whole system if they are not quickly damped 
out, whilst if the natural frequency of oscillation 
of a machine has a definite relationship to the 
frequency of some impressed periodic disturbance— 


such as may be caused by a reciprocating set 
omg ted to the system at some place—dangerously 
Tge surges may easily be developed. 


In the 
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present article the factors which govern the natural 
frequency of oscillation and the method by which 
the necessary data may be obtained for the calcu- 
lation of the value of this frequency are given. The 
amplitude of the oscillation which is likely to arise 
in any particular case of forced oscillation will also 
be investigated. 

Now the equations for the free and the forced 
oscillations of a three-phase generator are identical 
in form with the equations for the simple series 
electric circuit, and the investigation of certain 
aspects of the problem of an oscillating alternator 
becomes much more easily understood if the action 
is referred factor by factor to the precisely similar 
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case of the series electric circuit. In the first part 
of the article, therefore, the equations for the simple 
series electric circuit will be briefly examined, and 
in the second part the problems of the free and the 
forced oscillations of an alternator will be considered 
in the light of the results obtained in the first part. 


Part I. 

(a) The Free Oscillation of a Simple Series Circuitt- 
—In Fig. 1 is shown a circuit comprising a condenser 
of C farad capacity, an inductance of L henry, and 
a resistance of R ohms in series. If, whilst the 
switch S is open, the condenser is charged with Q 
coulombs, then on closing the switch a current 
of + amperes will flow, the magnitude of which 
may be found as follows. The energy stored in the 


condenser will be } £ joules when the quantity 


is gq coulombs. The energy stored in the electro- 
magnetic field of the inductance will be } L # joules. 
The total energy stored in the circuit at any moment 
t subsequent to the closing of the switch will therefore 


be [+5 +4L *] joules. 





The rate at which this energy will be dissipated 
in the resistance will be R i? watts, so that 


d Ci »\. oa 
-7,(4$ + 4Li#) = Ri 
or, 
di . , 
Lai +Rt+ a= 


Writing g for i and @ for 4 the equation becomes 


G+pqgt+vaq=0. (1) 


where 
R 1 
p= padi v= LCG 
The quantity : = : is the “ electro-magnetic 


time constant” of the circuit, and fj = i = 


__! _ isthe frequency of oscillation of the circuit 
2arvLC 
when the resistance is zero. 

For the case in which ($p)* is less than the 
current, as defined by equation (1), will be oscilla- 
tory. In this case the solution of the equation 
may be written 

q = Qype 4?! sin (wnt + a) (2) 


where 
n ———_. 2 

tana = ee wn = Vv — (tp? = 2af, = x.’ 
T, being the periodic time of the oscillation. 
The natural frequency of oscillation f, thus beeomes 
equal to f, when the resistance of the circuit. is 
zero. 

The values of the constants Q, and a in equation 
(2) are determined from the initial, conditions, 

Example.—Suppose L = 0-25. henry, © = 100 
micro-farad, and R= 11-5 ohms. Then 


1 R 
on ip= = 46: = 198-5: 
VLOG 200 : p L wn 


In = 31-6:Tz = 0-0316 second. 

If the condenser is originally charged to: 300 volts, 
the initial conditions will be defined by 

t= 0: g= 0-03: (i), = (Gj =O. 
If these values are inserted in equation (2), and in 
the derived equation for g, it will be found that 

q = 0-0302 e~ 23! sin (198-5 + 83} deg.). 

This equation may be written ‘in its equivalent 

form 


v 


q = 0-0302 ¢ 23 # gf (Hm tt 888 des). 


The corresponding equation for the current is 
—23t j (Wnt + 2) 


t=q= 6-04e 
and the corresponding equation’ for the rate of 
change of current is 
di 
a: os q = 1,208 e 
At any moment t, therefore, the voltage across the 


—23¢t é (Wn t—83% deg.). 
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component parts of the circuit of Fig. 1 will be as 
follows : 
The p.d. across the condenser terminals, 


238 j(wnt + 834 deg.) 


% > a == 302 ¢ volte, 


the p.d. across the inductance, 


; —23t j(@nt—83% deg.) 
= 2S* = 3026 e volts, 
dt 
the p.d. across the resistance is, 
23 Wn ~ 
tra = Ri = 69-2e ~ | inthe volts. 


These expressions for the pressures across the | 
parts of the circuit are shown graphically by the 
vector spirals of Figs. 2, 3 and 4, respectively. 


! 

shown by broken lines are the exponential curves 
Pe 
+ 302e * = 23. 


, where 4 


values are denoted by the symbols V,, V,, V3, 
. . V,,» the time between these successive values 
 @ 
being —. 


It is easily proved that 
1 v; 


p T n | 
] 
i ORe Van 


° 2 


9 
where A is the logarithmic decrement. The same | 
value for A is obtained for the corresponding | 
curves for vg and v,. It follows, therefore, that 





The points shown on each of these spirals indicate 


Fig.6. 





when a decaying curve such as that shown in 


(b) The Forced Oscillation of a Series Circuii.— 
In Fig. 9 is shown a series circuit to which is applied 
an alternating p.d. v= Vsin wt volts. When 


: a ’ 3 the switch is closed, a current will flow which will 
The successive positive and negative maximum bode 


fined by the equation 


, 1 a9 
Lat +Ri+ G7=Vsinwt 

| or, 
: 2 Vv . - 

q+ pqt+rd Lo @! . . « (5) 
| where 

1 
p - =; and y = co as before. 


2 . 
When (  ») is less than v? the complete solution 
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the positions of the vectors for angular advances of 
20 deg., that is, for successive time increments of 
0-00176 second. The projections of the corre- 
sponding vectors on the vertical axis give the 
instantaneous values of the pressures. Each spiral 
has been drawn for one complete cycle. 

In Fig. 5 the relative position and magnitude of 
each of the three pressure vectors are shown for 
the moment ¢= 0. The angle between the vectors 
Ve and Vo, and between the vectors V;, and V;, 
is (180 — 834) deg. In Fig. 6 the corresponding | 
vectors are shown for the time t= 0 when the 
circuit is more heavily damped. In this case the 
resistance R = 46 ohms, the other constants of the 
circuit remaining as before. The damping constant | 
b= 184. 





is now given by p The magnitudes | 


| 
of the three vectors at the moment ¢ = 0 are now 

Vo = 335 volts: V, = 310 volta: V, = 335 volte: 
and the angle between V, and Ve, and between | 
Vx and V,, is (180 — 624) deg. | 

In view of the application of these results to the 
case of the oscillating generator considered in | 
Part II, it is important to observe that the smaller | 
the damping constant the more nearly do the three | 
pressure vectors stand mutually at right angles. 

In Fig. 7 is shown the quantity 


23¢.. 
= 302 sin (wy ¢ 4+ 


plotted as a function of the time. The curves 


83} deg.) £ 


Fig. 7 is obtained for a damped oscillation, the 
damping constant p can be found immediately. 

The machine may be caused to oscillate by 
suddenly changing the load, and if an oscillogram 
of the stator current be obtained under these 
conditions, both the frequency and the logarithmic 
decrement of the oscillations may be found, and 
hence the value of » may be deduced. Another 
method for measuring the value of p is described 
at the end of Part IT. 

Now the equation of motion for the simple 
spring system shown in Fig. 8 is 
kz 


mz 4 ¢czfi= 


0, 
where 
mgm. is the mass attached to the spring, 
k dynes for a velocity of 1 em. per second, is the 
damping constant, 
¢ dynes per centimetre extension of the spring measure, 
the strength of the spring. 
The equation may be written in the form 
# p2@-+ vig 0 ‘ (4) 
The identity of this equation for the motion of a 
damped-spring system with equation (1) for the 
oscillating electric circuit is complete, it being 
observed that* 
the displacement z corresponds to g, in equation (1), 
the velocity z / 
the acceleration f 
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Alternate Current Theory.” 


* See also: C. V. Drysdale, “‘ The Foundations of | 
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of this equation is given by 
ma t y 
De 2 


i . 
q sin (wat +a) + —_ sin (wt — p) 


The first term on the right-hand side of this equation 
is a transient term the magnitude of which depends 
upon the initial conditions. When this transient 
has died away the equation becomes 


q= sin (wt — 8) coulomb. 


wZ 
where 
—___——_- 
s+, farses A) 
\/ : wC 
Le eye ey 
a L co ' Lee 
_ aerate} 
Can “yy +[E5 
and 
R pw 
tan B — " = eae 
ox. 
When 
w I -; w2 = v2; B = 90 deg. ; 
w ( 
when 
woL > =; w2>v?; B> 90 deg. ; 
w C 
when 
aL< . > wi<crv?:B< 90 deg. 
aC 
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The solution of equation (5) may be written as 
follows : 


Vsy 
qI= my im (wt — B) 


Vv / 
i = ¢g= z sin (wt -B +35) 
di Vw. 
qe 9 = GU Mm (wt— Brn) 


[t will be seen that the angle of lead of the current 
the applied pressure will be 


o=5- 8 


that 
i 
wC 
tan 9 = R 
lhe pressure across each section of the circuit in 
Fig. 9 is then found as follows : 


wL 


cot B = 


. a 7 
t Ri 7 V sin (we B + 5) 
di L 
. = Lan 2 = V sin (wt B +m) 
1 
= ag= =~ V sin (wt — B) 


These pressures may be represented in a vector 
diagram. In Fig. 10 the vector diagram is shown 


sitite.L> — 


the case for —- that is, 
wC 


8> 90 deg., 
so that the current lags on the applied p.d. 


for 


In Fig. 11 is shown the vector diagram for the 


case in which wL = — so that 6 = 90 deg. 
and the current is in phase with the applied p.d. 


In Fig. 12 is shown the vector diagram for 


— In this case f is less than 90 deg. 
and the current leads on the applied p.d. 


wL < 


expression 
Vv v 
t=+ = 7 
Z 1 \2 
w+ (ot 20) 
from which it is clear that the current will reach a 
maximum when the applied frequency f is such that 
1 
ua? == = 
1 tg mi 
When the frequency has this value the pressure 
across the inductance and the capacity will reach 
their maximum values. This condition is termed 
‘pressure resonance’’ and is independent of the 
resistance of the circuit. 

If, however, the expression for the peak value 
Q of the quantity wave is examined, it is found 
that the condition for a maximum is now dependent 
on the resistance, Thus 


° bth ve 
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The condition for which Q becomes a maximum is 

: " ° dQ 

given by the equatio: - = OQ. 

: y quation a 0 


be worked out it is found that Q will become a 
maximum when 
w\? p\2 
Gr etait: 
d si pi 1 \2. 4 
and since @n? = y2— ( 3 ) , it follows that Q will 
become a maximum when 
- ont — (2)', 
2rf ; “» = 2rf,; f being the applied 
lrequency and f, being the natural frequency of 
€ circuit. 
‘he maximum value of Q will be given by 
rater. He, den Qi 
Pa/y_ (ye) en/1_ 1 40° 
Bf . : L 
v J ( i 4) v V . ( : 7 
where Q; is the quantity with which the condenser 
would be charged if the peak value of the applied 
p.d. wave V were to be applied to the condenser 
terminals, or, what is the same thing, if both 
L and R were zero and the pressure V were to be 
wcintained across the supply terminals, This 
®xpression for Q..., may be written 
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The 
amplitude of the current wave is yiven by the 


If this condition | 


For any other value of the supply frequency the 


ratio of Q becomes 
Qi 


= = l — 
sal Qi fed 4 _ w\?)? . Tp w 3 
“ARI 

In Fig. 13 are plotted the values of the ratio K 
as a function of the ratio <, where @ is the supply 
frequency and v* = ro 
a series of curves, each curve referring to a different 
value of the damping constant p. It is to be 


|observed that, as p increases, the peak values of 


| these curves occur at gradually decreasing values 
| of the ratio -. The dotted line in Fig. 13 is drawn 


The results are given in 





to pass through the peak value of each curve of 
the group. 

In view of the application of these results to the 
}ease of the forced oscillations of a three-phase 
generator considered in Part II, it is to be observed 
|that the equation (5) for the electric circuit is 
| identical in form with the forced vibration of the 


| simple spring system shown in Fig. 8, that is, 


mi+kz+cxa=F sin wt 


or 


+ pt+ viz = = sin w! (6) 


where F sin @ ¢ is the periodically varying impressed 
force. 

In comparing these equations it will be seen that 
the displacement x corresponds to the quantity q, 
the velocity z corresponds to the eurrent g, and 
the acceleration % corresponds to the rate of change 
of current g. 

(To be continued.) 











THE DEVELOPMENT OF THE 
TURN INDICATOR. 


| 

WHEN discussing progress in aviation, attention is 
| usually concentrated on the design of the structure 
}and engine, but the encrmous advances that have 
been made in recent years also depend to a considerable 
extent on the developments that have taken place in 
the board instruments fitted, and particularly in the 
turn indicator. Without this instrument the pilot is to 
a great extent at the mercy of chance in darkness or 
jn fog, since once the horizon and other stable objects 


Fig.t, 
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become invisible, the machine may follow a curve of 
dangerous radius, or even get into a spin, while the 
pilot retains the impression that he is flying in a 
straight line. The ordinary magnetic compass is prac- 
tically useless in such circumstances for several reasons, 
of which the most important is that it ceases to be 
reliable when the card is no longer parallel to the true 
horizon. 

During the war German aviators were provided with 
gyroscopic horizon indicators. These instruments indi- 
cated any banking that might take place, and therefore 
enabled the pilot to make use of his compass, as they 
provided a means of bringing the machine on to a 
level keel. These indicators were found to be some- 
what unreliable and difficult to read, and a demand 
arose for an instrument which would be unaffected by 
banking or centrifugal force and would be capable of 
clearly indicating the smallest deviation from rectilinear 
flight. The ultimate answer to this demand was found 
to be in a further development of the gyroscopic type 
of instrument, and it is of interest to trace the various 
steps which led up to the latest turn indicator. 

The basic principle on which all gyroscopic instru- 
Ments are based is embodied in the simple lecture- 
theatre instrument illustrated in Fig, 1, on this page. In 





this instrument a couple applied to the frame B causes 





only a slight displacement of this frame, imperceptible tc 
the human eye, but a relatively large rotation of the 
frame A and the disc. In other words, the slight 
displacement is transposed into an angular velocity, 
or “ precession” of the frame A. The direction of 
precession depends on the sense of the applied couple, 
and the whole action is reversible, a couple applied 
to the frame A causing the frame B to precess. The 
speed and energy of the precession depends, ceteris 
paribus, on the speed of the disc’s rotation. These 
phenomena are generally familiar to engineers, but 
confusion frequently exists over two other points in 
connection with the movements. The first of these 
is that the resistance decreases as the frame A swings 
over, and when this frame coincides with the plane 
of the frame B resistance to the couple will entirely 
cease, the frame B now turning freely on its gymbals. 
The second point is that, by applying a constant 
restoring couple to the frame A, e.g., by rendering it 
pendulous, the frame B is caused to yield to the force 
applied to it. If the speed of the disc is constant, the 
angle of deflection of the frame A from its normal 
position becomes a measure of the angular velocity 
imparted to the frame B. 

A simple turn indicator can, therefore, be obtained by 
mounting the frame B on a pedestal, as shown in Fig. 2. 
Any rotation of the pedestal will evidently cause preces- 
sion of the frame and disc, the precession being 
indicated by the pointer in degrees of angle. The 
restoring couple is produced by the spring shown. 
Such an instrument would, however, only be of value 
under the most favourable circumstances. An aero- 
plane is practically never moving through still air 
of uniform density, and is therefore subject to constant 
irregular yawing and pitching movements, which would 
result in large spasmodic movements of the pointer, 
rendering the instrument practically useless. Some 
device for damping the rocking movements of the 
gyroscope is essential. In instruments of the type 
actually in service, no attempt is made to measure 
the actual angle through which the support is turned, 
but instead, the angular velocity of the movement is 
only approximately determired by the magnitude 
of the precessional energy imparted in any given 
time. The instruments would be quantitative and the 
pilot could make a given turn about a vertical axis in 
a given time by keeping the pointer on a particular 
mark. The dise would always be driven at a constant 
speed, but this presents one of the most difficult 
problems in the design of the instrument. 

Although Wimperis and Elphingstone took out a 
patent for a two-framed gyroscope in 1910, in which 
it was hinted that the apparatus could be used for 
signalling angular velocity of an aeroplane, it has been 
commonly accepted that the turn indicator was a 
German invention, Herr Drechsler and Herr Auschtitz 
having taken out a German patent in 1917 and a 
British patent in 1920. The specification in both cases 
was in very broad terms, the drawing accompanying it 
representing merely a primitive gyroscopic pendulum. 
The patent was soon abandoned in this country, and no 
practical development ensued. In Germany, however, 
the courts gave a very broad interpretation to its 
features, and it is still held to be a master patent in 
that country, dominating and excluding all others. A 
year previous to the filing of this patent, in 1916, Sir 
James Henderson applied for a British patent for a 
turn indicator, the application being made in the 
United States a year later. After seventeen years’ 
consideration, a master patent, No. 900,709, was 
granted in the latter country, the corresponding British 
patent, granted in 1919, No. 125,096, being only of 
narrow scope. Sir James can therefore justly claim 
priority over Herr Drechsler and Herr Auschiitz, the 
drawings and specifications accompanying his U.S. 
patent, now published, describing a finished instrument 
embodying a number of modern features, including a 
restoring couple and damping by means of a viscous 
liquid. 
"The next application, following those of Herr 
Auschiitz and Sir James Henderson, was that of 
Mr. Minorsky in May, 1917. This apparatus was 
primarily intended for recording yawing in ships, and 
was elaborated to give automatic steering control. 
It was described by Sir James Henderson at the spring 
meeting of the Institution of Naval Architects last 
year in connection with a description of his own 
automatic control for the same purpose.* In a later 
patent, in October, 1917, Mr. A. A. Macgregor 
proposed the application of the Minorsky principle to 
aviation. The interest of this patent lies in the fact 
that the gyroscopic dise was to be driven by wind 
pressure directed on to suitable blades. The next 
patent, that of the Niiremberger Maschinenfabrik, was 
abandoned, but in October, 1918, an important appli- 
cation was made by Mr. A. Sperry, whose name is 
well known in connection with other applications of 





* See ENGINEERING, vol. exxxvii, pages 408 and 413 
(1934). 
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the gyroscope. This patent, granted in 1921, embodied 
the same principles of construction as that of Sir James 
Henderson, and is dominated by the latter in the 
United States, but a very valuable new feature was 
incorporated, in that the instrument was encased in a 
cover from which the air was exhausted by a Venturi 
suction tube during flight, or by other suitable 
means, the outside air then entering the casing by one 
or more nozzles and, striking buckets mounted at the 
circumference of the disc, drove the wheel at some 
5,000 r.p.m. Sperry turn indicators, constructed by 
the Pioneer Instrument Company, in New York, by the 
Aéra Company in Paris, and by Salmoizoghi in Italy, are 
robust, compact instruments, and still monopolise the 
market in the United States and in most European 
countries. 

In this country Captain Reid’s adaptation of the 
Sperry instrument, described in ENGINEERING, vol. 
exiv, page 216 (1922), and made by Messrs, Vickers, 
Limited, was in use until 1928. The names of Sir 
James Henderson, Lindeman, and Smith-Brown are 
associated with proposals for constructing instruments 
with the gyroscope directly driven by air screws. 
These instruments did not achieve any appreciable 
measure of success. All air-driven systems possessed 
the common drawback that the speed of the gyroscopic 
disc was dependent on the air pressure, which in turn 
depends on the speed of the aeroplane and on that of 
the wind, As a result, the indications of the pointer 
in all such instruments is merely qualitative, the same 
deflection indicating different angular velocities in 
different circumstances. This defect was particularly 
noticeable in instruments which were not fitted with a 
safety controlling valve. 

This limitation in the instruments led naturally to 
an examination of the possibilities of an instrument 
with electric drive. The principal difficulty in this 
direction lies in the design of a suitable motor. In 
1920, Herr Drechsler and Herr Auschiitz constructed 
such an instrument, which, however, was open to 
the objections that it was extremely complicated, 
heavy and expensive, and in addition required a special 
generator on the aeroplane to supply the necessary 
alternating current for driving the disc. A great 
advance was made in 1922, when three officers of the 
Air Ministry, Stewart, Stainer and Burn, introduced 
a much lighter and cheaper instrument. This turn 
indicator was also electrically driven, and its only 
disadvantage lay in the fact that, as in the case of the 
Drechsler and Auschiitz model, it operated on alter- 
natiog current, and therefore required a special generator 
onthe machine. Two years later, an electrically-driven 
instrument operating on direct current was produced 
by Dr. P. P. Schilovsky, which embodied some further 
novel features such as frictionless knife-edge bearings 
and a very slight gravitational control as the restoring 
couple. Though the gyroscopic disc only ran at 
about 1,200 r.p.m., and was driven by a motor fed 
from a low-voltage battery, the instrument 
great sensitivity. An air dashpot of large diameter 
rendered the pointer dead beat. This instrument 
met with considerable success, and in a modified form 
was in wide use in this country between 1924 and 1930 
under the title of Schilovsky-Cooke. 

It was always recognised that the weight and necessity 
of charging and maintaining the battery required 
offset to a great extent the advantage of an instrument 
having a constant-speed disc, apart from the high cost 
of such indicators. The importance of these objections 
is shown by the fact that, in 1931, an air-driven instru- 
ment again appeared, and completely superseded the 
electrical type on the British market. This was the 
Reid-Sigrist indicator, which was a modification of the 
Sperry type, embodying very high-class workmanship, 
and being sensitive, reliable, and relatively cheap. 
Other instruments of the same type now in use are the 
Henry Hughes, 8. G. Brown, and some German models, 
all embodying some form of level on the front, in 
addition to the turn pointer. A disc compass, com- 
bined with pressure gauges and a turn indicator, has 
recently been introduced in Italy. 

Summing up, twenty years have been necessary to 
produce light, efficient, reliable and cheap turn 
indicators such as were required substantially to 
remove the fear of mist, londs, or other obscurities. 
The weight has been reduced from 15 |b. to 2 lb., the 
diameter from 10 in. to 4 in., and the price from 80. 
or so to about 151. These advantages have been 
secured, however, by sacrificing the constant-speed 
principle, After what has been said, it is hardly 
necessary to emphasise that only constant speed 
ean give an instrument always indicating the same 
deflection on the same curve, independent of the size, 
shape or speed of the aeroplane, and of atmospheric 
conditions. If, in addition to constant speed the 
indicator could be made still smaller and lighter, it 
would be of additional value for small aeroplanes. 

A turn indicator which appears to fulfil all these 
requirements has recently been designed by Dr. 





Schilovsky, and is being manufactured by Messrs. Cook, 





THE SCHILOVSKY TURN-INDICATOR FOR AEROPLANES. 
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Troughton and Simms, Limited, of York. The instru- 
ment, which is illustrated in Figs. 3 to 6, above, is of 
neat appearance, is only 2 in. in diameter, and weighs 
only 1 lb. It marks an absolutely new departure in 
design, in that a constant speed of disc rotation under 
all conditions of flight is secured with an air drive. 
Tests carried out by the National Physical Laboratory 
at temperatures ranging from — 20 deg. C. to + 50 
deg. C., and at pressures varying between 1} in. and 
30 in. mercury, gave an accuracy and constancy within 
+5 per cent. The constant speed. of rotation is 
secured by two new devices, the first being to so 
regulate the jets that their direction is constant with 
respect to the vanes on which they impinge, at any 
position of the gyroscope, and the second to introduce 
an automatic brake which comes into action if the 
speed of rotation tends to exceed a predetermined 
value. It will be seen from the illustrations that the 
working parts of the instrument are enclosed in a 
cylindrical casing, with openings in the two sides 
for the admission of air. The disc itself is mounted 
on ball bearings, the disc axis being in a plane parallel 
with the front of the instrument, and is slotted 
on its periphery to form a series of inclined buckets, 
as shown in Figs. 3 and 4. The disc is itself 
enclosed within an inner casing mounted on a second 
pair of ball bearings with the axis perpendicular to the 
face of the instrument. The inner casing is provided 
with two jet openings, C, C, Fig. 3, and it will be 
evident that the air will strike the buckets at the same 
angle, whatever be the angle of precession, so that the 
jets cannot affect the precession in any position. The 
angle of precession is limited by stops, D, as shown 
in Fig. 4. The air leaves the inner casing through the 
opening in the centre of the rear gymbal, shown to 
the left in Fig. 3. The inner casing is airtight, with 
the exception of the jet openings, and a frictionless 
labyrinth packing is interposed between the inside of 
the outer casing and the outlet. The automatic brake 
is shown in Figs. 3 and 4, and it will be seen that it 
consists of a spring-loaded block E on the periphery of 
the disc, which moves out under centrifugal force when 
a certain speed is exceeded and makes contact with 
a spring let into the inner surface of the casing. This 
spring, which is adjustable, is shown in the lower left- 
hand side of the casing at F in Fig. 3. In addition to 
forming a rate of turn indicator, the instrument is 
fitted with a finger and scale for recording banking. 
The latter is indicated on the upper of the two scales 
shown in Fig. 6, the records being given by a pendulum 
device. Both the pendulum and the turn indicator are 
fitted with air dashpots, one of which is shown to the 











Fig. 6. 


right above the main bearing in Fig. 3, and also in Fig. 5. 
Two knobs, visible in Fig. 6, are provided on the front of 
the instrument to overcome the defect common to turn 
indicators of reducing the normal angle of deflection if 
the instrument is turned into a banked position, such 
as occurs when taking a curve. The mechanism in the 
Schilovsky instrument can be turned as a whole in the 
casing, by means of the knobs and thus adjusted parallel 
to the true horizo in these circumstances. In con- 
clusion, it may be emphasised that, as the disc rotates 
at constant speed, a given deflection will always show 
the same rate of turn, so that if the pilot keeps the 
pointer on a given mark, he knows with certainty that 
he is turning at the indicated rate. The scale is marked 
to indicate the number of seconds, 60, 30, or 10, 
required to make a turn of 90 deg. 








15,000-TON HYDRAULIC FORGING 
PRESS. 


On page 483, of our 137th volume (1934), we gave 
an illustrated description of two 300-ton overhead trav- 
elling cranes which have been constructed by Messrs. 
Maschinenfabrik Augsburg—Niirnberg to serve a 15,000- 
ton hydraulic forging press in a steel works in the 
U.S.S.R. Weare now able to give some illustrations and 
particulars of the press itself. This remarkable tool has 
a height from the main foundation level to the top of 
the air vessel, mounted above the main cylinders, of 
83 ft., and a total weight, including the pressure 
intensifiers and pumping plant, of about 3,500 tons. 
It can exert a maximum pressure of 15,000 tons and 
can accommodate forgings up to nearly 16 ft. in 
diameter. General arrangement drawings of the press 
are reproduced in Figs. 1 and 2 on Plate VI, while 
views of some of its principal parts are given in Figs. 3 
to 5 on thesame Plate, and Figs. 8 and 9 on page 120. 
A plan showing the arrangement of the work tables 
is given in Fig. 6, on page 113. The press was con- 
structed by Messrs. Schloemann Aktiengesellschaft, of 
Diisseldorf. 

The press is designed to upset and forge ingots up 
to a weight of 300 tons, and for the heaviest work o! 
this class the maximum pressure of 15,000 tons will 
be utilised. For dealing with smaller pieces, however, 
and for finish-forging, two smaller pressures are 
provided. There are three main rams, the centre and 
larger one exerting a pressure of 6,000 tons, and the 
two smaller, on either side of it, each exerting a pressure 
of 4,500 tons. The arrangement thus allows of 6,0.” 
tons being obtained with the centre ram, 9,000 tons 
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15,000-TON HYDRAULIC FORGING PRESS. 
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with the two outer acting together, and 15,000 tons 
with the three in combination. One of the side-ram 
cylinders and part of the centre one can be seen in 
cross-section in Fig. 2. while.the upper parts of the 
cylinders can be seen in the view of the upper cross- 
head given in Fig. 8. For the return action, eight 
rams are provided arranged in pairs at the sides of 
the main columns. They are shown in Figs. 1 and 2, 
while six of the eight ram cylinders can clearly be seen 
in Fig. 8. Four of these rams are constantly under 
pressure and serve to balance the weight of the moving 
crosshead and tools which amounts to about 460 tons. 
With all eight draw-back rams in operation a draw- 
back pressure of 460 tons is available, but when 
necessary—as, for instance, when extracting heavy 














Lan asedpes anaes 











| 
| 
earns —--45.3 




















punches, this pressure can be increased to 
690 tons by raising the hydraulic pressure. 
Normally these rams work under 200 at- 
mospheres (2,900 Ib. per square inch), but 
this pressure can be raised to 300 atmos- 
pheres (4,400 Ib. per square inch). 

The contract for the press specified that 
it should be capable of exerting its maxi- 
mum pressure of 15,000 tons 12 in. out of 
centre, and 9,000 tons 194 in. out of cen- 
tre. In addition to the bending moments 
and horizontal components introduced by 
this eccentric loading, the question of 
temperature effects also assumed import- 
ance. It is proposed to do as much work 
as possible on large ingots during a single 
heat, and as blocks weighing 300 tons, 
and having a temperature of about 1,200 
deg. C., may remain under the press for 
extended periods, the moving crosshead 
and columns are subjected to intense one- 
sided radiation, resulting in unequal ex- 
pansion and cross-stresses. These condi- 
tions have been met by water-jacketing 
the lower part of the columns and pro- 
viding shields secured to the moving 
crosshead, which travel down with it and 
help to protect the columns from the 
radiant heat. These arrangements are 
shown in Figs. 1 and 2. The matter has 
also been dealt with in the mechanical 
design of the moving crosshead. The 
centre portion, on which the rams bear, 
is separate from the four guides which 
slide on the columns and is connected to 
them by ball-ended extension arms, the 
ball ends working in sockets in the guides. A cross- 
section through one of the joints is shown in Fig. 2. 
In addition to this, the connection between the main 
rams and this centre member of the crosshead is also 
made through ball joints. As also shown in Fig. 2, 
the centre ram bears on a ball-ended column which 
has its bearing in the crosshead, while the side rams 
bear on spherically-faced discs which fit in recesses in 
the crosshead. These two types of seating are clearly 
shown in the general view of the moving crosshead 
given in Fig. 3, on Plate VI. The arrangements give 
the crosshead a certain amount of flexibility and 
prevent binding on the columns due to eccentric 
loading or unequal expansions. 

The supporting columns, which are illustrated in 











Fig. 4 on Plate VI, are hollow forgings of 3 ft. 10} in. 
finished diameter. They were made by Messrs. 
Friedrich Krupp, of Essen, and are stated to be the 
heaviest hollow forgings ever produced, the rough blocks 
from which they were formed weighing 240 tons each. 
They have long bearings in both the upper crosshead 
and the bedplate and are shrunk in at both ends, so 
that a rigid structure is formed offering great resistance 
to any racking action. The main base casting is 
shown in Fig. 5, and can be seen, partly in section, in 
Fig. 2. It is supported on two blocks which rest on 
the foundations. Above it there is a saddle provided 
with brackets at each end, as shown in Fig. 5. These 
carry the inner ends of bedplates, the outer ends of 
which rest on the foundations. The arrangement is 
clearly shown in Fig. 1. These bedplates carry tables 
which can be moved in and out by means of hydraulic 
rams. They are shown in Fig. 9, on page 120, and 
are employed in handling the ingot during forging 
operations. There is also a third, narrower, table 
working at right angles to the other two and also 
operated by a hydraulicram. Forging anvils or lower 
dies are carried on this table, which can also be 
seen in Fig. 9, and can be brought rapidly into position 
below the main rams. This table can slide between 
the main tables, as shown in Figs. 1 and 6. The 
combination of these three tables gives great flexibility 
in working and allows anvil or die changes to be 
made easily and rapidly. The tables are fitted with 
hydraulically-operated locks. The baseplate is also 
furnished with a vertical extraction ram at the centre, 
which is of value in certain types of operation. Rams 
are also fitted to the main crosshead for setting and 
adjusting notching or shearing tools. 

The maximum stroke of the press is 9 ft. 9 in., and 
the distance from the lower side of the moving cross- 
head to the table when the crosshead is in its top 
position, is 23 ft. The column centres are 21 ft. 4 in. 
and 10 ft. 6 in., giving a clearance between columns, 
on the wide side of the press, of 16 ft. The main sliding 
tables are 32 ft. 9 in. long by 13 ft. wide and have a 
maximum travel of 23 ft. The press can make five 
strokes a minute when engaged on heavy forging and 
up to 15 a minute on lighter finishing work. The 
design of the press was conditioned by the loading 
gauges of the various railways over which the parts 
had to pass in their long journey from the builders’ 
works to the point of erection. The maximum weight 
of any part was limited to 110 tons. 

There are two pressure water systems. As already 
mentioned, the draw-back and equalising cylinders are 
normally supplied with water at 200 atmospheres 
(2,900 Ib. per square inch). This service also supplies 
the table rams and various other auxiliary hydraulic 
apparatus. The main rams are supplied with water 
at 400 atmospheres (5,800 lb. per square inch) from a 
double steam intensifier, one unit of which is illustrated 
in Fig. 7, on this page. Each unit has a steam cylinder 
294 in. in diameter with a maximum stroke of 13 ft. 9 in., 
and is supplied with steam at 11-5 atmospheres (169 lb. 
per square inch). The units are interconnected so that 
when the first has completed its stroke the second 
automatically comes into operation. This enables the 
press, with all three main cylinders in operation, to 
make its full stroke of 9 ft. 9 in. without any check. 
It is controlled from floor level by an operating lever 
connected to a servo-motor, which permits a stroke of 
any length to be made. An electric trip prevents the 
maximum stroke from being exceeded, and when the 
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crosshead reaches its lowest position, disconnects the 
intensifier and rings a warning bell. The pressure water 
supply to the return cylinders is also controlled from 
the operating lever. The intensifier is situated in an 
annexe to the main press shop, and alongside it three 
air vessels are situated which supply low-pressure 
make-up water at about 5 atmospheres (70 Ib. per 
square inch). This water oscillates between the main 
cylinders and air vessels during idle strokes. Connec- 
tion to the cylinders is made through the hollow columns 
of the press and the air vessel mounted above it. 
Further air are introduced at appropriate 
points to prevent water-hammer effects which might 
arise from the large mass of rapidly moving water. 

The hydraulic plant for the draw-back and auxiliary 
rams is also situated inthe annexe. It consists of three 
horizontal triple-ram pumps and an air compressor. 
The pumps, one of which acts as a stand-by, are driven 
by electric motors through gearing. These machines 
operate in connection with a pistonless accumulator 
connected to two air vessels. An electric trip shuts off 
connection to the ram cylinders when the water level 
has fallen to a specified minimum position, so that 
there is no danger of the pressure air entering the ram 
cylinders or pipe system. As already mentioned, this 
system normally works at 200 atmospheres (2,900 lb. 
per square inch), but by means of an intensifier which 
may be connected in circuit, the pressure in the draw- 
back cylinders may, when necessary, be raised to 
300 atmospheres (4,400 lb. per square inch). 


vessels 


The forging shop is 478 ft. long, and the width between | 


the overhead crane rails is 98 ft. As explained in our 
previous article, each of the two cranes has a 300-ton 
and a 100-ton crab, the smaller being of considerable 
assistance in manipulating the ingots from the furnace 
and helping to turn them under the press. The fur- 
naces are situated at the sides of the shop, there being 
one large furnace capable of handling 300-ton ingots 
at one side, and two smaller furnaces, together with 
two annealing furnaces, at the other. There an 
erecting and dismantling travelling crane with 40-ton 
and 10-ton blocks situated at a higher level and running 
above the main cranes, 
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LETTERS TO THE EDITOR. 
SLAMMING DAMAGE AT SEA. 


To THe Epiror oF ENGINEERING. 


Sizn,—l sympathise with Mr. Taylor’s protest, but 
am afraid the matter is by no means so simple as one 
might imagine from his letter. “‘ Very thin ’’ applied 
to plating and “negligible resistance’’ applied to 
bending are indefinite and relative adjectives which 
rob of finality Mr. Taylor's attempted insistence upon 
a particular definition of “ diaphragm stress.” 

Personally, | much prefer to define as ‘‘ membrane 
stress ’’ the stress upon a diaphragm which is really in- 
capable of surviving bending or which is loaded in a 
manner that does not involve it sustaining bending 
stresses. How difficult is the matter of precise defini- 
tion, however, will be appreciated by Mr. Taylor when I 
point out that slamming damage occasionally results 
in ships coming in with half-inch plating forced in so 
far between the floors that the whole cross-section 
of the material must have been in tension every time 
the vessel pitched deeply. 

I think that it was quite clear, in my article, that 
| was writing of the bending and shearing stresses 


ENGINEERING. 


| a bonus system to pay for inherent or developed skill 
as such. So with foresight. 

It is not suggested in the book that one part of a 
task be on bonus and another on day work; what is 
suggested is that the percentage bonus allowance put 
on to the base task time should bear some ratio to the 
energy output of the operator. A fitter, for example, 
whose manual cycle is 100 per cent. should have in 
his allowed time a percentage which, when he works at 
normal bonus speed, should give him maximum bonus 
percentage. A lathe operator whose cycle is only, say, 
60 per cent., should approximate 60 per cent. of the 
maximum bonus percentage or, if possible, his manual 
cycle should be made 100 per cent. If the manual 
cycle approximates 50 per cent. two machines should 
be worked, due allowance being made for fatigue and 
necessary activity outside of the operation. An 
operator working on more than one automatic machine 
illustrates this. 

In many engineering shops one finds rate-fixers giving 
full bonus allowance to machine operators whose 
manual cycle is very much less than 100 per cent. This 
may be due to internal policy. What, however, can 
we think when the full fatigue allowance is thrown on 
to a base time half of which may be spent on doing 
what, from the production standpoint, is nothing? I 
do not insist that management should pay bonus 
strictly on the manual cycle, but I do insist that the 
fatigue allowance should be on the manual cycle; to 
have it otherwise is the height of absurdity from a 
rational and a cost standpoint. 

Yours faithfully, 
James J. GILLESPIE. 
Equitable House, 
King William-street, London, E.C.4. 
January 15, 1935. 











THE HERIOT-WATT COLLEGE, 


EDINBURGH. 


| Txat well-known Scottish educational institution, 
|the Heriot-Watt College, was founded by Leonard 
Horner in 1821 to provide for the better instruction 
of the mechanics of Edinburgh “in such branches of 
physical science as are of practical application in 
their several trades.” It was first known as the 
School of Arts, and occupied modest premises in 
Niddry-street, but was soon moved to Adam-square. 
In 1824 it was decided to erect a building to the 
memory of Watt, and to use this to accommodate the 
school. It was not, however, until 1851 that the accu- 
mulated funds were used to purchase the building in 
Adam-square and that the name of the school was 
changed to “‘ The Watt Institution and the School of 
Arts.” In 1873-74 the school was transferred to its 
present situation in Chambers-street. 

For many years the only classes were those in 
mathematics, chemistry and natural philosophy, but 
in 1833, English literature was added, French following 
in 1843 and German in 1866. Women were first 
admitted in 1869. As time went on the policy of 
supplying the industrial classes with what a university 
gave to those destined for the professions was adopted, 
and in 1885, as the result of long negotiations, a scheme 
amalgamating the Watt Institution with the George 
Heriot Hospital was approved, so as to make use of the 
funds of the latter. This scheme made full provision for 
the Institution to be used as a college for technical and 
general education on a scale suitable to the increasing 





imposed upon a panel of bottom plating owing to} 


pressures upon it resulting from its presence, as a | 
diaphragm, interposed between water outside and | 
space inside the ship. 
Yours, &<« 

E. F. SPANNER. | 


9, Billiter-square, E.C.3. 
January 25, 1935. 
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TRAINING IN FOREMANSHIP AND | 
MANAGEMENT. 
ENGINEERING. 

Str,—Your very just review in Enorveertne of 
January 4, page 5, of my book, Training in Foreman- 
ship and Management, ix very helpful; there is 
however, one point important enough for me to draw 
attention to. 

Throughout the book I stress that bonus should be 
paid only on what may be called the manual cycle of 
an operation, and that where possible the manual cycle 
should be made 100 per cent. The review suggests 
that this would be unfair to operators who use 
skill and foresight in their work and who, while their 
machines are running, do little necessary jobs. These 
little necessary jobs are part of the manual cycle, so 
that the point does not arise. So far as skill is con- 
cerned, I am inclined to think that it should be (and is) 
paid for in the day rate and that it is not the object of 


To THe Eprror or 








wants of the industrial classes. Evening courses in 
trade, technical and commercial subjects were developed 
and a day college was established for students desiring 
a training on university lines. As a result, the number 
of day and evening students soon rose to about 3,000 
and the building in Chambers-street was enlarged. 

In 1901 an arrangement was made with the 
University for mutual co-operation in the training 
of engineers, and two years later a similar scheme of 
co-ordination enabled elementary teaching to be 
carried out at the Evening Continuation Classes of the 
School Board. In 1908, teaching in art was transferred 
to the new College of Art, but in the same year the 
classes in printing, previously carried on by the Edin- 
burgh Typographia, were transferred to Heriot-Watt. 
In 1911-12 the University and the College became 
still more closely associated as regards instruction in 
engineering, and after the war there was, as in other 
places, a large influx of students, and work had for 
many years to be conducted in very crowded conditions. 

With the passing of the Heriot-Watt College and 
George Heriot’s Trust Order Confirmation Act in 1927, 
however, a new and representative body of Governors 
was set up who immediately took steps to provide 
increased accommodation. It was decided to develop 
the area behind the College, using Chambers-street 
as the main frontage, and the first section of the 
new buildings was opened on Tuesday, January 22, by 
the Secretary of State for Scotland (the Rt. Hon. Sir 
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been started and negotiations have been entered into 
whereby the College has become an affiliated Colleg: 
of the University of Edinburgh. 

The scheme of extension and rebuilding, which has 
now reached the stage mentioned in the preceding 
paragraph, will, when completed, give the College a 
block of buildings between Chambers-street and Cow- 
gate occupying about 3} acres. These will provide 
accommodation for administration and recreation, as 
well for instruction in electrical and mechanical] 
engineering, printing, building construction, physics, 
chemistry and commercial subjects. The first section 
consists of a steel-framed building encased in concret: 


as 


and faced with stone or brick. The floors are of 
reinforced concrete finished in breeze concrete on 
which is laid flooring of different finishes. As far as 


possible, Empire timbers have been used throughout 
both for the floors and the panelling, though rubbe: 
blocks are employed on the main floors. 

The architect is Mr. E. J. MacRae, F.R.1.B.A., and 
the consulting engineers are Mr. George Fraser, 
M.Inst.C.E., for the structure, and Mr. W. F. Mitchell. 
A.M.L.E.E., for the electrical work. The Principal 
of the College is Mr. J. Cameron Smail, O.B.E. 








THE INSTITUTION OF STRUCTURAL 
ENGINEERS. 


Tue Institution of Structural Engineers, which was 
founded twenty-six years ago, has recently been 
granted a Royal Charter. The occasion has been cele- 
brated by a special issue of The Structural Engineer, 
in which the history of the body is set out and its 
relationship to the progress of structural engineering 
is discussed in a number of specially contributed 
articles. 

Actually, the Institution was founded as the Cancret« 
Institute in July, 1908, with the object of advancing 
knowledge on the subjects of concrete and reinforced 
concrete, and of directing attention to the uses to 
which these materials could be best applied. The 
Earl of Plymouth was the first president, and by 1913 
when it was found desirable to widen the scope of the 
body by embracing all structural engineering (which 
was defined as that branch of engineering which deals 
with the scientific design, the construction and erection 
of structures of all kinds in any material), the member- 
ship had reached 1,000. After a period of suspended 
animation during the War, the Institute settled down 
in 1920 to a round of regular meetings and visits. 
Its influence also increased so that by 1922, when it was 
decided to change its designation to its present title, 
the membership was 1,237. Thereafter progress became 
even more rapid. Branches were formed in a number 
of provincial cities, while in 1923 the first Internationa! 
Cement Congress was organised. At the end of 1925 
the membership was 1,700, and two years later it had 
reached nearly 3,200, an increase which was, however. 
partly due to the ease with which candidates wer 
then admitted. It was therefore decided to make the 
conditions of membership more stringent, a policy 
which, though undoubtedly the right one, has reduced 
the rate of admission. Nevertheless the value of the 
Institution has not decreased. This is shown by the 
fact that the London County Council has accepted it 
as one of the four bodies to be consulted when any 
changes to the regulations under its Building Acts are 
proposed, and by the increasing part it is playing in 
the proceedings of various International Congresses. 
In 1930 the conditions of admission were again revised, 
and examinations were made practically compulsory. 
Closer contact was also established with the branches. 
The Charter Issue contains a number of historical 
articles by Professor Sir T. H. Beare, Dr. Oscar Faber. 
Professor J.: Husband, Mr. H. J. Deane, and Major 
E. C. P. Monson, and should thus form a valuable work 
of reference. Other articles deal with the work of 
the branches and with the position of structural engi 
neering overseas, while, in a communication entitled 
** Looking Forward ”’, the President, Mr. E. 8S. Andrews, 
prophesies with confidence a complete change in th« 
method of attack on calculations for structural design, 
the increased use of steel of higher tensile strengths. 
and a fuller recognition of the professional standing of 
the chartered structural engineer. He is, however, 
doubtful about the future of the official control of the 
work of the Institution, whether it will tend towards 
complete liberty as in France or towards complete 
control by “structural pclicemen” as in Germany. 
The issue is excellently got up, the only matter for 
criticism being the insertion of advertisements between 
the pages of technical reading matter. 








Nationa Roap-TRansport CONFERENCE. The 
National Council of the Commercial Motor Users 


Association, 50, Pall Mall, London, 8.W.1, has accepted 
an invitation from the Mayor and Corporation of South- 
port to hold the second National Road-Transport 
Conference in Southport during the week commencing 





Godfrey Collins, M.P.). The second section has also 





September 23. 
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LABOUR NOTES. 


On Thursday last week, Mr. Oliver Stanley, the 
Minister of Labour, discussed with the General Council 


___ ENGINEERING. 


but not otherwise, be referred to the chairman of a 
Railway Staff National Tribunal with whom a repre- 
|sentative of each side may sit as an assessor. The 
| Railway Staff National Tribunal is to consist of a chair- 


of the Trades Union Congress the possibilities of | man to be appointed by agreement between the com- 


increasing employment by shortening the working 
week, and other methods. The meeting lasted for two 
hours and a half, and an official communication issued 
at its close stated that the Minister outlined the points 
which he wished to consider in co-operation with the 


General Council, and indicated that a similar statement 


would be made to the National Confederation of 
Employers’ Organisations, representatives of which he 
was meeting on the following day. The points were 
all connected with the general problem of the absorption 
of more workers into employment, including the 
reduction of working hours and the limitation of over- 
time. Mr. W. M. Citrine, general secretary of the 
T.U.C., made a statement on behalf of the General 
Council, and Mr. Stanley replied to a number of 
questions from members of the Council. The Council 
undertook to give prompt consideration to the Minister’s 
statement, and it was agreed that after the Minister’s 
meeting with the Employers’ Confederation there 
should be an exchange of views with the General Council 
as to future procedure. 


\ report of the proceedings issued by the General 
Council of the Trades Union Congress stated that the 


nies and the trade unions, or, failing agreement, by | 
& A 


|the Minister of Labour after consultation with the 


parties, and two independent members, one nominated 


by the railwaymen’s unions and one by the railway 
companies. 

For the hearing of any issue, each railway trade 
|union, party to the issue, may nominate not more 
| than one representative as an assessor, and the railway 
| companies acting jointly may nominate not more than 
|the same number in all. Assessors are not to sign 
| decisions. Matters of major importance may be 
referred to the tribunal; but no issue is to be referred 
which has not previously been considered by the 
National Council, and there must be agreed terms of 
reference. Hearings before the National Tribunal can 


so decides. Decisions of the tribunal will set out the 
main facts and arguments submitted by the parties, 
|and are to be printed and issued to the parties and to 
| the Press. The decisions, in character and effect, it is 
| stated, will be similar to decisions of the National 
prow Board. They will not be specifically binding, 
therefore, upon the parties. 


be public if the parties so agree, or if the tribunal itself | 


points on which Mr. Stanley desired information | 
included whether there was a shortage of skilled | 


workmen in any trade; whether every vacancy could| The new machinery seems to be assured of accept- 
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| 
| had to bear five weeks’ outlays—the expenses amounted 
|to 3,517/. 9s. 5d.; in. December they were 2,946l. 
| 12s. 9d. The membership remained unchanged ; 286 
| died or were “run out’ and 286 were admitted. 


“During the past year,” Mr. Hill, the general 
secretary of the Boilermakers’ and Iron and Steel 
| Shipbuilders’ Society, says, “‘ much time and effort 
| have been given by ourselves and other trade unions 
in an attempt. to secure a 40 hours’ working week. We 
have not yet succeeded, but we have compelled 
| employers and politicians to recognise that, without a 
|}drastic reduction of working hours in productive 
| industries, purchasing power will continue to diminish, 
| trade will fall off, and unemployment will increase. 
| Negotiations with the two biggest federations in our 
|industry are exhausted, and at an early date it may 
| be necessary to ballot the members of the joint trades 
on some alternative method of shortening the working 
| week.” 

The Berlin correspondent of the Manchester Guardian 
states that the “leader,” or chief proprietor of a 
business in Kessen has been fined 5,000 marks (2501. at 
par) by a “ social court of honour,” under the Labour 
| Statute because he closed his business without the 
| permission of the Trustee of Labour when it was not 
|economically necessary to do so, thereby putting his 
“following” (workpeople) out of employment. It 
was stated that the “leader's” action was taken 
| because of a dispute with a partner, and that the firm 


he filled from the unemployed, no matter what craft or | ance by all’ the interests concerned. The executive of | could have continued business because there were 
-pecial skill was involved ; what effect unemployment | the National-Union of Railwaymen are to recommend | orders still unfulfilled. In an article in a Nazi economic 
was having on the efficiency of the unemployed | its’adoption at a special delegate conference on Febru- | periodical dealing with the position of firms whose 


workers ; whether industries had fallen behind in their 
provision for training young people; how far the 
substitution of women for men in industry had affected 
the situation; and what would be the real effect on 
unemployment of raising the school-leaving age. 


Mr. Stanley also discussed the question of the shorter 
working week and the trade union policy of maintain- 
ing wages while reducing working hours. He indicated 
that on the question of shorter hours he was seeking 
information as to what could be dene now, not neces- 
sarily by international or even national measures, but 
industry by industry. He touched also on the questions 


jary 20. 
|tion have taken the responsibility of approving it. 
| The executive of the Associated Society of Locomotive 
Engineers and Firemen have also endorsed it, and, 
according to Mr. Bromley, it will probably not be 
necessary to call a delegate conference to deal with the 
matter. 


federations to confer with local Labour parties and 
Labour groups on local governing bodies with the 
| object of securing the acceptance by local authorit‘e; 
| of the General Council’s model fair wages clause. 





The executive of the Railway Clerks’ Associa- | 


The General Council of the Trades Union Congress 
has requested trades councils and trades councils’ | 


of limiting overtime, the extension of shift working, and | 
the rotation system, and intimated that he desired that, | 
whatever was done, should be done by voluntary} Addressing the annual meeting of the National 
agreement within the industry, rather than by Govern- | Council for the Pottery Industry, Mr. T. Tyler, the 





ment intervention. : 

* It was indicated on behalf of the General Council,” 
the statement continues, “‘ that the Council was anxious 
to co-operate in any really beneficial measures to solve 
or alleviate unemployment, but the history of previous 
discussions with Mr. Stanley’s predecessors was also 
recounted, and reference was made in some detail to 
the negotiations during the last few years on the 
question of the international 40-hour week convention. 
lt was pointed out that what the Minister had said was 
largely a repetition of what previous Ministers of 
Labour had said and the employers had said at Geneva. 
The Minister was urged not to make the mistake of 
being led into an interminable investigation regarding 
the supposed effects of a reduction of hours upon 
industry, as this led nowhere.” 


The official report issued at the close of the Minister’s 
meeting with representatives of the National Confedera- 
tion of Employers’ Organisations, stated that after 
hearing Mr. Stanley’s statement, Mr. A. L. Ayre, 
president of the Confederation, supported by Sir 
James Lithgow, expressed the willingness of the 
employers’ organisations to co-operate with the 
Minister in the inquiries which he proposed to make 
in the various industries. The Minister arranged to 
communicate with the Confederation as to the procedure 
he proposed to adopt in connection with the inquiries. 


Under the new scheme for dealing with labour affairs, 
which has been provisionally adopted by the main line 
railway companies and the railwaymen’s trade unions, 
‘ Railway Staff National Council will take the place 
it the former Central Wages Board and will be composed 
ft eight representatives of the railway companies, four 
representatives of the National Union of Railwaymen, 
two representatives of the Associated Society of Loco- 


motive Engineers and Firemen, and two representatives | 
The function of 


of the Railway Clerks’ Association. 
this National Council will be to consider questions 
relating to salaries, wages, hours of duty and other 
standard conditions of service within the scope of the 
national agreements now in operation. Issues in- 
volving the interpretation of a national agreement not 
settled by the Council, may, by consent of the parties, 


|new chairman, spoke appreciatively of the action of 
| the Manufacturers’ Federation in issuing its manifesto 
urging operatives in the industry to join their trade 
union, and of the valuable help afforded by many 
employers in assisting to organise and in addressing 
meetings of workpeople on the subject. He hoped 
that, in their own interests as well as in those of the 
workers’ society and the industry generally, manufac- 
turers might soon realise the desirability of instituting 
at their factories a system of “‘ showing cards” and 
insisting that their workers must be trade unionists. 
Individual settlements, which appeared in certain 
quarters to be becoming more prevalent, were greatly 
to be deprecated and, without statutory powers, could 
be regulated only by improved organisation. Increased 
overseas trade should remove many of the difficulties 
experienced, but the industry, Mr. Tyler contended, 
should be in a position to give fair profits to the 
manufacturers and respectable wages to the employees. 


According to a Home Office return the workmen’s 


‘*Jeaders ** have thus been deprived of their business 
| title, it is shown, the correspondent adds, that the 
| Labour Trustee has the right in certain cases to appoint 
|}a new “leader,” and that a deprived “leader ”’ must 
|not be allowed to circumvent the Court’s verdict by 
continuing to carry on by a puppet manager. 


The protracted negotiations for a new wages agree- 
ment which the organisations of employers and opera- 
tives hope will be made compulsory throughout the 
Lancashire cotton weaving industry, appear to be 
ending in success. According to the Manchester 
| Guardian, the principal provisions of an agreement 

which has now been practically completed are that 
four-loom weavers are to receive 20-5d. per 100,000 
picks, six-loom weavers, 18-2d. per 100,000 picks, and 
weavers working more than six looms 1s. per hour, or 
48s. for a full week, with an addition of 20 per cent. 
of what they would have earned if wages had been 
| calculated on the six-loom basis. The four-loom basis 
entails a wages reduction of 5} per cent., and the six- 
| loom means an advance of 4 per cent. The expressed 
| opinion of some of the leaders on each side is that these 
|changes were necessary compromises and ‘ about 
| balance” one another. The terms for weavers running 
| more than six looms are an innovation in the rates of 
| payment designed to bring all firms within the scope 
|of the agreement and to prevent evasions after the 
}agreement is made compulsory, with penalties for 
infringement, under the Act of Parliament. 


The writer of an editorial note in the January issue 
| of the Journal of the American International Associa- 
|tion of Machinists says :—‘‘ It is gratifying to note 
| that during the past year, the shop employees on the 

railroads of the United States, in large numbers, have 
| taken full advantage of their opportunity to become 
|members of American Federation of Labour unions. 


compensation paid during 1933 in the seven main,Company unions are fast disappearing from the 
industrial groups—mines, quarries, railways, factories, | nation’s railroads, and it is almost certain that by the 
docks, constructional work, and shipping—amounted | end of 1935 nothing will remain of them except un- 
to 5,404,9211. Of that sum, 2,220,897/. were paid by | pleasant memories, and that all railroad shop employees 
the mutual indemnity associations in the capacity of | will be marshalled together under the banner of the 
insurers, 1,162,422/. by the insurance companies, and | American Federation of Labour. While it has been, 


2,021,602. by employers—either directly or through 
|the agency of mutual indemnity associations—in 
respect of liabilities not covered by insurance. The 
aggregate numbers of persons coming within the provi- 
sions of the Acts, who were employed in the seven 
industries during 1933 and the previous four years, 
were as follows: 7,450,122 in 1929, 7,181,516 in 1930, 
| 6,913,974 in 1931, 6,583,402 in 1932, and 6,716,637 in 
1933. Since 1929 there has been a progressive decline 
in the number of fatal and non-fatal cases, and total 
payments have declined from 6,569,918/. in 1929. 





At the end of December, 18,785 members of the 
| Boilermakers’ and Iron and Steel Shipbuilders’ Society 
| were “signing the books,” as compared with 18,617 
at the end of November. The number of members mn 
| receipt of superannuation benefit increased from 2,150 
to 2,154, and the number in receipt of sick benefit 
| decreased from 735 to 717. In November—which 


| sud will be, a bitter pill for some hard-boiled railroad 
| officials to swallow, they will, nevertheless, have to 
| take their medicine and make the best of it. Those 
| who yield gracefully to the changed relationship between 
|men and management will realise in due time how 
mistaken they were in clinging to their ideas that 
company control of employee organisations made for 
greater efficiency and a more satisfied group of 
employees than would obtain if men were free to 
choose their own form of organisation.” 


At a presentation made to him by the members of 
the National Union of Textile Workers in recognition 
of his twenty-five years’ as general secretary, Mr. 
Arthur Shaw said that the union was determined to 
proceed with a policy of re-establishing the 48-hour 
working week. It intended also to apply in the near 
future for at least partial restoration of the wages 
cuts and a renewal of wages agreements. 
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PUMPING EQUIPMENT FOR THE 
IRAQ-MEDITERRANEAN PIPE LINE. 


In our description of the Iraq-Mediterranean oil- 
pipe line on page 55 ante, it was mentioned that the 
various pumping stations were equipped with Worthing- 
ton-Simpson pumps, and through the courtesy of the 
makers, we are now able to give further particulars 
of the plant. The whole of the equipment supplied 
by Messrs. Worthington-Simpson, Limited, Newark- 
on-Trent, comprised no less than 228 units of various 
types and sizes. The main units, 45 in number, are 
located, as stated in our article on the line, in 12 
stations, three being double stations between Kirkuk 
and Haditha, and the remainder being single stations, 
four between Haditha and Tripoli, and five between 
Haditha and Haifa. All these units are driven by 
500-h.p. heavy-oil engines running at 300 r.p.m., the 
drive being through flexible couplings and cardan shafts 
passing through a fire wall. The precaution of locating 
the pumps and engines in separate rooms was taken 
in view of the highly volatile oil being pumped, 
The units operate under a service pressure of 800 Ib, 
per square inch, and are capable of delivering over 
4,000,000 Imperial gallons of crude oil per day to 
the Mediterranean coast, with one-third of the units 
as standbys, thus allowing one engine in three to 
shut down every two weeks for cleaning and 
adjustment. 

One of the pumps is illustrated in Figs. 1 and 2 on 
this page. It is of the horizontal duplex double-acting 
type with outside packing, the plungers being 6} in. 


he 


in diameter by 24-in. stroke. A single reduction is 
obtained by centrally-placed double-helical gears, 
manufactured by Messrs. David Brown and Sons 


(Huddersfield), Limited, Huddersfield. The pump is 
built for rigorous service and continuous duty, and 
measures 25 ft. in length, 10 ft. 3 in. in breadth, and 
5 ft. in height. The weight is just over 25 tons. The 
power end, shown in the foreground in Fig. 1, is con- 
structed in three pieces to facilitate transport, the two 
main side frames being tied at the front by the pinion- 
shaft bearing bracket, and at the rear by heavy cast-iron 
distance The reduction gearing is enclosed in 
an oil-tight casing. The crank chambers are embedded 
in the foundations, securely anchoring the unit in all 
and forming a lubricating-oil collecting 
All bearings are lined with copper-antimony- 
tin alloy and are adjustable. The pump cylinders are 
made from selected forged-steel ingots. They were 
carefully cropped before forging down to shape, split 
to ensure of shakes and piping, and then 
machined all over. The plunger chambers and suction- 
valve boxes were trepanned out, and all passages, 
connecting ports, and valve-receiving 
drilled from the solid. Mild-steel valve covers, pro- 
vided with metal-to-metal joints, ensure equal lift 
to all valves and oil-tightness under varying conditions 
of temperature and pressure. The valves are of forged 
stainless machined, heat-treated to withstand 
tbrasive action and impact, and finally ground. Before 
inserting the valve seats, all suction and delivery-valve 
chambers were subjected to a pressure test of 1,200 Ib. 
per square inch with paraffin for a period of 24 hours, 
a meter being fitted to give a permanent record on 
s chart. The suction and delivery manifolds are 
constructed of solid-drawn steel tubes, the flanges and 
faces le ing electric ally welded. These manifolds were 
subjected to a similar paraffin test. Provision is made 
for by-passing from the suction to the delivery side 
when starting, and by-pass relief valves are fitted to 
operate at a pressure of 900 Ib. per square inch. A 
mechanical device of the piston type, or “ alleviator,”’ 
is fitted on the discharge side of each unit, equivalent 
to an air vessel, of sufficient size to absorb any shocks 
that may come on the line and to smooth out the 
flow to give quiet operation of the valves. 

Particular attention has been paid to the design of 
the lubricating system on account of the high tem- 
perature experienced during certain periods in the year, 
und has been taken to ensure that the 
lubricating oil is not contaminated. A 16-feed Wake- 
field visible forced-feed lubricator is mounted on the 
front of the pump, as shown in Fig. 1, the feeds to 
each point being adjustable. Solid-drawn tube is used 
for all the connections, and a check valve is fitted at 
the extremity of each. Provision is made to drain 
the oil into a totally-enclosed underground tank, where 
it is filtered ready for re-use. Five suction pumps are 
provided behind the lubricator, each having a capacity 
of 1} pints per minute. Two of these are coupled to 
each pinion-shaft bearing, the others being for the 
lubricator small feeds, The latter are variable, and 
the overflow is returned to the underground tank. 


pieces, 


directions, 


chamber, 


recesses were 


steel, 


great care 


This tank is provided with grill cooling coils, so that oil 
ean be taken from the suction side of the main pump 
and passed through the coils by a Worthington “ Naflo” 
pump, of the rotary-displacement type, during hot 
weather, the oil being discharged again into the line. 
illustrations, all moving 


As will be clear from the 
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PUMP FOR IRAQ-MEDITERRANEAN PIPE LINE. 


CONSTRUCTED BY MESSRS. WORTHINGTON-SIMPSON, LIMITED, NEWARK-ON-TRENT. 








Fie. 1. Front Enp, 











SHowine Gear CasIna. 








Fie. 2. Rear Enp, 


parts are totally enclosed in gas-tight chambers to 
prevent contamination of the oil. This precaution is 
necessary owing to the prevalence of dust storms. 
Provision is made for ventilation by making use of 
the reciprocating action of the pump plungers, a fresh 
supply of air being drawn in at each stroke through 
filters. Worthington feather valves are used as intake 
and non-return valves, these being fitted at the back 
and front ends of both sides. The discharge is led 
outside the building into the sump. 

As regards the auxiliary units supplied by Messrs. 











SHowine CYLINDERS. 


Worthington-Simpson, many portable pumping groups 
were required during the construction of the line, and 
these were of the horizontal double-acting type with 


totally-enclosed double-reduction gears, driven by 
paraffin engines. Each station is equipped with three 
horizontal centrifugal pumps for the main water 


circulation, one being direct-motor driven and the 
others driven by Diesel engines. Other Worthington- 
Simpson units include fire-service, water-service, lubri- 
cating-oil and salvage pumps, there being one each 
of the latter for crude oil and water. 
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THE WYNDHAM LIQUID-COAL PROCESS. 
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THE WYNDHAM LIQUID-COAL 
PROCESS. 


THE proposal to mix oil with coal so as to obtain a 
colloidal fuel with a calorific value lying between those 
of the two constituents, which can be burned almost 
smokelessly and be more easily stored, seems to have 
been made as long ago as 1879. Such a fuel was 
produced most satisfactorily by grinding or pulverising 
the carbonaceous material in the oil, so that an intimate 
mechanical mixture was obtained. A mixture of this 
kind was not, however, stable under varying temperature 
conditions and, in order to overcome this defect, a 
fixative in the form of an oil-soluble soap, such as lime- 
rosin, was used. In this way stability was maintained 
for periods varying from two to six months. The 
fixative, however, formed a glutinous coating on the 
walls of the storage compartment, to which the coal 
tended to adhere and produce inert weight. The coal 
ilso tended to separate from the oil during the passage 
of the mixture round bends and through valves. The 
of fixatives was avoided by the employment 
of circulating pumps, but this naturally added to 
the cost that must be debited to the colloidal fuel, and 
had other obvious disadvantages. Moreover, the draw- 
back of instability was not wholly overcome even in 
this way. More recently the Cunard Company intro- 
duced a system of mixing whieh did not require the 
use of fixatives, but it was stated by Captain S. H. 
Dunlop in a paper read before the Institution of 
Engineers and Shipbuilders in Scotland, in November, 
1933, that the product of this process caused ash and 
soot to accumulate in the furnaces, as well as on the 
tubes when the boilers were fired at the rates necessary 
in the Navy. 

Considerable interest, therefore, attaches to a process 
devised by Mr. S. L. Wyndham, and demonstrated at 


use 





the works of Messrs. Wyndhams Liquid Coal Company, 
Limited, Cardiff, on Wednesday, January 23. The 


‘liquid coal” used is a mixture of coal and oil 
in varying percentages, though experience shows that | 


the most suitable proportions for general use are 
50 per cent. coal and 50 per cent. oil. The coal em- 
ployed during the demonstration was washed duff sup- 
plied by Messrs. Ocean Coal Company, Limited. It had a 
gross calorific value of 14,360 B.Th.U. per lb., and was 
capable of passing through an }-in. mesh. No prelimi- 
nary grinding wasemployed. This coal was mixed with 
an equal quantity of the fuel oil known as Persoleum, 
which has a calorific value of 19,373 B.Th.U. per Ib., the 
calorific value of the resulting product being 16,866 
B.Th.U. per lb. It was stated, however, that any bitu- 
minous coal with a low ash content is suitable for treat- 
ment, so that 70 per cent. of the coals of Great Britain 
are available, and also that many well-known brands 
of fuel oil can be used, especially those having a vis- 
cosity of 90 sec. at 100 deg. F. (Redwood). No 
stabilisers or other substances are added, and it is 
claimed that the “liquid coal” produced is clean in 
use and is stable for a minimum period of four months 
at normal temperatures, or for as much as twelve 
months if stored in sealed containers. It can also be 
pumped at all temperatures from freezing point up- 
wards, while owing to the fineness of the pulverisation 
and the type of burner used, combustion of both the 
coal and oil is said to take place almost simultaneously, 
so that the maximum calorific value of the two com- 
ponents is utilised. The specific gravity of a 50/50 
mixture is 1-09 and a ton occupies about 33 cub. ft. 
Turning to the details of the process, the coal, which 
has been previously dried so that its moisture content 
is reduced to about 4 per cent., is fed into the hopper 
marked A in Fig. 1, whence it is drawn by the worm B 


into the cylindrical mixing chamber C, through a cap F. | 


This worm rotates in a cast-iron casing which is secured 
to the base of the hopper and can be adjusted to pass 
a pre-determined amount of coal per minute. The 


chamber is about 6 ft. long and 18 in. in diameter, | 


and is mounted at an angle of 20 deg. on roller 
bearings D, which are carried on a steel frame. 
end thrust is taken on a thrust-bearing E. The 
oil is fed through a pipe G to a spray, and is mixed 
with the coal in the cap F. The mixture then descends 
through the chamber C, where it is formed into a paste 
by a helix cast on the inner surface and is discharged 


through the chute H into the first of a series of mills. | 


The chamber is rotated by a motor I, which is mounted 


on the frame and drives through a countershaft J on | 


to the chamber body. The same motor also drives the 


worm feed L for the coal and the oil pump M. The oil | 


flow can be adjusted by the lever-weighted valve N, 
any excess being by-passed back to the tank O. 
The mixer can, therefore, be started up or shut down by 
one switch. If it is stopped suddenly, the paste is 
retained in the chamber. Re-starting can also be 
effected without altering the percentages of coal and 
oil. 

On leaving the mixer, the paste is fed to the first mill, 
the rolls in which are placed 0°008 in. apart and which 
is fitted with a comb so that the paste is straightened out 
before reaching the first pump. This pump supplies 
the paste to the second mill, where it is passed between 
a set of rollers placed 0-004 in. apart, one of which 





The | 
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runs three times as fast as the other. It is here reduced 
to such a size that practically all of it will pass 
through a I.M.M. standard 60-mesh sieve and becomes 
fairly stable. Increased fineness and greater stability 
are produced in two further mills, having rolls set 
0003 in. apart, where the coal particles are reduced 
to a fineness such that 99 per cent. passes through a 
200 I.M.M. mesh sieve. The process may be still 
further continued by passing the mixture through 
|another pair of mills. The plant demonstrated at 
Cardiff was said to have an output of 100 tons in a 
| week of 160 hours, and to require an electrical 
;consumption of some 20 kWh per ton. It is 
|claimed that no chemicals are required, no_pre- 
| grinding is necessary, and that there is an absence of 
by-products. Owing to careful design, especially of 
| the mill rollers, the maintenance charges are low. 

| Liquid coal produced in this way was burned under 
|a cross-tube vertical boiler and used to raise steam. 
| To obtain the best results, it was preheated to a tem- 
perature of about 200 deg. F. and injected into the com- 
| bustion chamber at a pressure of from 15 Ib. to 20 Ib. 
| per square inch, through a burner specially designed to 
|give simultaneous combustion of the coal and oil, 
| where it was mixed with primary air at a pressure 
|of 2 lb. per square inch. The construction of the 
| burner will be clear from Figs. 2 to 5, which are largely 
| colf-enplanetary. The mixture, which is pumped in 
| through the pipe C, passes along a central passage D 
|to the nozzle, the flow being controlled by a needle 
|valve. The primary air, which is supplied through 
|the pipe A, flows along an annular passage B and 
| mixes with the fuel as the latter escapes from the 
| neste. Details of the latter are shown in Figs. 3, 4 
jand 5. The secondary air is supplied through the 
| passages E and impinges on the fuel and air being 
| forced out through the nozzle, as shown in Fig. 4, 
forming a hot flame and helping to keep the burner free 
| from deposit, no coking taking place at the tip. 
The result, it is stated, is a clear and smokeless flame. 








THE INSTITUTE OF METALS. 


Tue twenty-seventh annual general meeting of the 
Institute of Metals will be held at the Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s-park, 
| London, 8.W.1, on Wednesday and Thursday, March 6 
jand 7. The annual dinner of the Institute will be held 
| at the Trocadero Restaurant, Piccadilly-circus, London, 
| W.1, at 7 for 7.30 p.m., on March 6. At 7 p.m. on 
| Tuesday, March 5, a joint meeting will be held in the 
| Hall of the Royal Geographical Society, Kensington 
| Gore, 8.W.7, to discuss the subject of ‘* Cold Pressing 
and Drawing.” The meeting is being organised by 
| the Institution of Automobile Engineers in co-operation 
|with the Institute of Metals and other technical 
|institutions. The discussion will be opened by two 
| papers to be read, respectively, by Dr. H. J. Gough, 
| F.R.S., who will deal with the mechanical problems 
involved, and by Dr. C. H. Desch, F.R.S., who will 
| discuss the metallurgical aspect. The programme of 
the business proceedings of the Institute’s annual 
meeting on March 6 and 7, and a list of the papers to 
be presented and discussed, are given below. 


WeEpNeEsDAY, Marcu 6. 


At 10 a.m., presentation of the annual report of the 
Council] and the report of the honorary treasvrer. 
‘* Corrosion-Fatigue Properties of Duralumin With and 

| Without Protective Coatings,” by Mr. I. J. Gerard and 
Mr. H. Sutton; “Some Further Experiments on 
Atmospheric Action in Fatigue,” by Dr. H. J. Gough, 
F.R.S., and Mr. D. G. Sopwith; ‘ The Effect of Five 
Years’ Atmospheric Exposure on the Breaking Load 
and the Electrical Resistance of Non-Ferrous Wires,” 
| by Dr. J. C. Hudson; and ‘ The e, y and 8 Phases of 
the System Cadmium-Silver,” by Dr. P. J. Durrant. 

At 2 p.m., “‘ The Penetration of Steel by Soft Solder 

| and Other Molten Metals at Temperatures of Not Over 
400 deg. C.,” by Dr. L. J. G. Van Ewijk ; “‘ Type Metal 
Alloys,” by Miss F: D. Weaver; ‘‘ The Constitution 
and Properties of Cadmium-Tin Alloys,” by Professor 
D. Hanson and Mr. W. T. Pell-Walpole ; and “ Some 
Properties of Tin Containing Small Amounts of Alu- 
minium, Manganese, or Bismuth,” by Professor D. 
Hanson and Mr. E. J. Sandford. 


Tuurspay, Marcu 7. 

At 10 a.m., ** The Reduction by Hydrogen of Stannic 
| Oxide Contained in H.-C. Copper,” by Dr. W. E. 
Alkins and Mr. A. P. C. Hallowes; ‘* Unsoundness in 
Aluminium Sand-Castings. Part [I1.-—Solidification 
in Sand Moulds under Pressure,” by Professor D. 
Hanson and Dr. I. G. Slater; “ Alloys of Magnesium. 
Part II.—The Mechanical Properties of Some Wrought 
Magnesium Alloys,” by Mr. W. Prytherch, and “ The 
| Spectrographic Analysis of Aluminium,” by Mr. D. M. 
| Smith. 

| At 2.15 p-m., a visit will be paid to the Battersea 
| Power Station, 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 

Direct-Current Generators, four, 500 kW, 
combustion engine-driven, together with water-cooling 
and circulating equipment, switchgear, and a plant for 
supplying 600 kVA, at 6,600 volts, 50 cycles, to an electric 
furnace to be installed at Tati Viejo workshops Argen 
tine State Railways, Buenos Aires; April 23. (A.Y. 
12,894.) 

Wire, Bars and Sheets, comprising phos 
zine, bronze, aluminium, and lead wire, high speed steel 
round bars, copper bars and brass sheets, and 
round bronze bars. State Electricity Supply and Tele- 
phones Administration, Montevideo, Uruguay ; March 15. 
(G.Y. 14,723.) 

Hardware and Tools, including oil-cans, calipers, 
buckets, wheel-barrows, trowels, files, spanners, gimlets, 
screw-drivers, spades, saws, and tool-handles. State 
Electricity Supply and Telephones Administration, 


internal - 


yhor bronze: 


sheets, 


Montevideo, Uruguay ; March 22. (G.Y. 14,725.) 
Steelwork for a foot bridge and steelwork in a 30-ft 
plate-girder skew trough span for replacement of a 


bridge. South African Railways and Harbours, Johannes 
burg; February 25. (G.Y. 14,733.) 
Wire and Wire Rope, galvanised steel, and plain steel 


wire flexible rope of various sizes State Electricity 
Commission of Victoria, Melbourne; March 25. (G.Y. 
14,728.) 

Turbo-Alternator, 5,000 kW, complete with direct 


coupled exciter, closed air-cooling system, steam separa- 
City Electric Light 
(A.Y. 12,896.) 
comprising a D.-C 
A.C Capable of supplying 
from 2 mm mm. diameter at currents 
of from 50 amperes to 400 amperes. Royal State Rail- 
ways of Siam, Bangkok; April 12. (A.Y. 12,897.) 

V otor-Generator Set and power switchboard, comprising 
a 220-volt shunt-wound D.-C, motor, 28-volt, 60 
ampere, D.-C, generator, one 150-volt, 5-ampere, D.-C 
generator, one pillar-type motor starter, and accessories 
and spares. South African Union Tender and Supplies 
Board, Pretoria; February (A.Y. 12,898.) 


tor, condenser, auxiliary plant, & 
April 15 


self-contained, 


Company, Limited, Brishan« 
Welding Plant, 


generator and motor 





an 


to 7 


electrodes of 


oo 


Telephone Cable, five miles, 15 pair, enamelled, silk 
and cotton insulated, impregnated and lead-covered. 
Post and Telegraph Department, Wellington, New 
Zealand ; March 25. (A.Y. 12,899.) 

Fire Extinguishers, 144, soda-acid, uncharged, and 


Post and Telegraph Department, 
April 1. (G.Y. 14,737.) 


288 soda-acid charges. 


Wellington, New Zealand ; 








CONTRACTS. 


Merssks STURTEVANT ENGINEERING COMPANY, 
Limirep, 147, Queen Victoria-street, London, E.C.4, 
have received an order from the City of Leicester Elec- 


tricity Department for an electrostatic 
clean the flue gases from their new pulverised-fuel fired 


boiler 


precipitator to 


COMPANY, 
» 


ue GENERAL EvecTre LIMITED, 
Magnet House, Kingsway, London, W.C.2, have supplied 
to Messrs. Lraq Petroleum Company, Limited, in connec- 
tion with the new lraq pipe line, 500 ceiling fans for the 


Messrs 


administrative offices, 50 flood-lights for illuminating 
the pumping stations at various points, and quantities 
of other electrical equipment 

Messrs Tecatemir, Limirep, Great West-road, 
Brentford, Middlesex, have received an order for 
electrically-driven mechanical grease pumps to be used 


for lubricating the large dock pumps hich will operate 
at the new King George V Dock at Southampton 





Messrs. Merrorourran-CaAMMELL CARRIAGE, Wacon 
‘nD Finance Company, Limirep, Metropolitan-road, 
Saltley, Birmingham, have received an order from the 
London Midland and Scottish Railway Company for 


100 hopper wagons of 20-tons capacity for the conveyance 


of coke 
Messrs. Morris Morors, Lrurrep, Cowley, Oxford, 
have just received repeat orders for Morris industrial 
engines from Messrs. J. H. Holmes and Sons, Hebburn- 
on-Tyne 
Messrs. Marconi's Wire.ess Te.eorarn Company, 


Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have been awarded an important contract by 
the police authorities of the State of Sao Paulo, Brazil, 
for the supply of wireless equipment to be used for the 
establishment of of 
the 


a network wireless 


State 


potice services 
throughout 








Dunpee-Anous Trapes Exutsrrion The combined 
industries and interests of Dundee and its neighbouring 
boroughs in the County of Angus are staging a trades 
exhibition which is to be held at British Industries House, 
Marble Arch, London, W.1, throughout February. The 
exhibits are divided into a number of sections, which 
deal with engineering, building, industrial development, 


shipping, town planning, and other subjects. Among 
the engineering firms exhibiting are Messrs. Robert 
Kellie and Son, Limited, Dundee; Messrs. Dundee 
Canister Company, Limited; Messrs. Thow Brothers, 
Dundee Messrs. McGregor and Balfour, Dundee ; 
Mesers. Low and Duff,, Limited, Monifieth; Messrs 
James Brown and Son, Montrose and Messrs. Shanks 


and Son, Arbroath 





ENGINEERING. 


PERSONAL. 


Messrs. SMOKELESS ComBUSTION ComPaANyY, LIMITED, 
Danes Inn House, 265, Strand, London, W.C.2, inform 
us that they have acquired the patent rights, goodwill, 
and business of Messrs. Combustion Control, Limited, 
and Messrs. Kew Combustion Control Company. 

The Minister of Transport has appointed Sir WILLIAM 
E. Hart, deputy to Mr 
the Traffic Commissioners of the North-Western Traffic 
Area, and Dr. W. Dawson Sapier, deputy to Colonel 
4. 8. Redman, Chairman of the Traffic Commissioners for 
the West Midland Area, to assist in dealing with appli- 
eations from carriers for under the Road and 
Rail Traffic Act. 

Messrs. Hvuexn J. Scorr anp Company (BELFAST), 
Limrrep, Volt Works, Ravenhill-avenue, Belfast, are 
at present carrying out further extensions to their works, 
which will increase their area by about one-third. This 
extension has been rendered necessary by increases in 
the demand for the firm’s manufactures. 

Mr. Tom L. Price, who has been fifty years with 
Messrs. Blackstone and Company, Limited, Stamford, 
Lincolnshire, has been elected a director of the Company. 

Tue Lonpon Passencer Transport Boarp, 
Broadway, Westminster, London, S.W.1, announces that, 
consequent upon the death of Sir John Gilbert, the 
appointing trustees, acting under the provisions of 
Section | of the London Passenger Transport Act, 1933, 
have appointed Mr. Cuartes Latuam, J.P., L.C.C., to 
be a part-time member of the Board for a period of 
three years from January 21, 1935. 


licences 


55, 
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Lead Piping Tables. By Perer HunrTer. 
Crosby Lockwood and Son, Limited. 
net ] 

Mechanical World Year 
London Emmott 
ls. 6d. net.) 

Handbibliothek fiir 
Maschinenkunde. 
revised by Drp1 
Springer. [Price 

Distortion of Metal Crystals. 
Clarendon Press. London 
15s. net.] 

Deutsches Bergbau-J ahrbuch, 1935. Halle (Saale): Wilhelm 
Knapp. [Price 14-50 marks.] 


London : 
[Price 2s. 6d. 


Manchester and 
Limited. [Price 


Book, 1935. 
and Company, 
Bauingenieure Vol. I. Part 3. 
By H. Werte. Second 
Inc. Joser HANNER. Berlin: 
17°50 marks.] 
By C. F. Evram. Oxford : 
Humphrey Milford. [Price 


Julius 


Ministero dei Lavori Pubblici, Consiglio Superiore, 
Servizio Idrografico. Dati Caratteristici dei Corsi 
D’ Acqua Italiani. Rome Ministero dei Lavori 
Pubblici, Consiglio Superiore, Servizio Idrografico. 


| Price 20 lire 

League of Nations. Organisation for Communications and 
Transit. Enouiry on National Public Works. London: 
Allen and Unwin, Limited. [Price 12s. 

Suspension Bridges of Short Span. By F.H. FrRankianp. 
New York: American Institute of Steel Construction. 

inalysis of Continuous Frames by the Method of Restrain- 
ing Stiffness. By C. B. Russett. Second edition. 
San Francisco: Ellison and Russell. 

Die Bearbeitung des Aluminiums. By Dr. E. HERRMANN 
and Dr. E. Zursriiee. Leipzig: Akademische 
Verlagsgesellschaft m.b.H [Price 4 marks.] 

Kempe’s Engineer's Year-Book of Formula, Rules, Tables, 
Data, and Memoranda for 1935. London: Morgan 
Brothers (Publishers), Limited. [Price 3ls. 6d. net. 

Revista de la Universidad Nacional de Cordoba, 1931. 
Noviembro-Diciembre. Cérdoba, Argentina: Univer- 
sidad Nacional de Cérdoba. a 

Mitteilungen tiber Versuche Ausgefiihrt vom Osterreichischen 
Bisenbeton-Ausschuss. Part 16. Die Rissfrage bei 
Hohen Stahlspannungen und die Zulissige Blosslegung 
des Stahles. By Dr. Tecun. Fritz v. EmrPercer. 
Vienna: Osterr. Ingenieur- und Architektenverein. 

University Degrees in Engineering. By T. W. CHALMERs. 
London: Morgan Brothers (Publishers), Limited. 
[Price ls. net.! 

The Theory of Vibrations for Engineers. 

By E. B. Cour London : 
and Son, Limited. [Price 15s. net.] 

The Alloys of Iron and Copper. By J. L. Greca and 
B. N. Damiorr. London: McGraw-Hill Publishing 
Company, Limited. [Price 30s. net.] 

lircraft, Progress and Development. By Captain P. H. 
Sumner. London: Crosby Lockwood and Son, 
Limited. [Price 2 net. } 
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INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers announce that 
they have elected Lord Hirst of Witton to be an Honorary 
Member of the Institution and that the Faraday Medal 
for 1935 has been awarded to Dr. F. B. Jewett, New 
York. 


SHIPBUILDING In 1934.—We conclude below our sum- 
mary of British Shipbuilding in 1934; previous portions 
appeared on pages 13, 63 and 91 ante.—Five colliers, 
having a total gross tonnage of 10,226, and a deadweight 
carrying capacity of over 15,000 tons, have been launched 
by Messrs. 8. P. Austin and Son, Limited, Wear Dock 
Yard, Sunderland._-The total tonnage of the ships 
launched from the Belfast, Glasgow, and London yards 
of Messrs. Harland and Wolff, Limited, was 73,449. The 
largest vessels were the 10,800-ton motorships, Waiwera, 
Waipawa, Wairangi and Imperial Star and New Zealand 
Star.— Messrs. Yarrow and Company, Limited, Scotstoun, 


Glasgow, W.4, have launched the flotilla leader H.M.S. 
Faulknor and have also completed and handed over the 
river gunboat H.M.S. Robin. 





W. Chamberlain, Chairman of 


edition | 
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FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 

Tron and Steel.—The state of the order books at local stee! 
and engineering works is satisfactory. There is a steady 
flow of inland contracts, while overseas business tends to 
increase. In the raw and semi-finished steel branches th« 
position shows little change. Basic steel billets are in 
full demand and furnaces are working to capacity. Acid 
materials are steady. Steelmaking alloys are in im 
proved request. One of the biggest steel-making firms 
with headquarters in Sheffield, averaged last year 9,300 
tons a week, as compared with 6,000 tons in 1932. Its 
highest weekly output in 1934 was 11,130 tons, against 
7,320 tons in 1932. Throughout the year, this firm’s 
departments have been working three shifts of eight hours 
each. Another concern is shortly to put to work a 
mill for the hot-rolling of steel strip in coil form. Housed 
in a building 400 ft. long, this mill will be driven by 
4,000-h.p. motors, and will be capable of rolling 100 tons 
per shift. Its potential gross output is 50,000 tons per 
annum, At a minimum of expense and trouble this new 
ylant can be adapted as a bar mill suitable for rolling 
bess for the production of bright-drawn steel. Sales of 
reconditioned machinery show expansicn, and there is a 
steady call for stone- and ore-crushing machines. A 
number of these have been sent abroad in connection 
with irrigation schemes necessitating the preparation of 
large quantities of cement and concrete. Firms specialis- 
ing in the production of mining equipment are mor 
actively employed. Railway rolling-stock engineers 
report little change in the position. On the other 
hand, producers of ship steel-forgings and castings, and 
all kinds of electrical equipment are working at high 
pressure. In the special steel branches active condi- 
tions prevail. The output of stainless steel is substantially 
greater than a year ago. Tool-steel makers are gaining 
ground. Competition in overseas markets is severe, but 
a growing number of orders are finding their way to this 
locality. Engineers’ small tools are in good demand. 
Large tool works recently opened are running to capacity 
The light foundries are better employed, and have good 
| prospects. 

South Yorkshire Coal Trade. 


NOTES 


The coal market as a 


whole is more active. Business on overseas account 
| shows improvement, but inland needs are steady. There 
| is a good demand for all types of industrial fuel. Steam 


| fuel is a progressive line. Slacks are steady. Smalls are 

also on the upgrade. The housecoal market has not 
maintained the recent improvement and current sales ar¢ 
below the normal. There is a fair call for foundry and fur- 
nace coke. Sales of gas coke show a tendency to expand 
Quotations are: Best branch handpicked, 24s. to 26s. ; 
Derbyshire best house, 20s. to 22s.; Derbyshire best 
brights, 17s. 6d. to 19s.; best screened nuts, 16s. 6d. to 
17s. 6d.; small screened nuts, 15s. to 16s.; Yorkshire 
hards, 16s. 6d. to 17s.; Derbyshire hards, 16s. 6d. to 
17s. 6d. ; rough slacks, 8s. to 9s. ; and nutty slacks, 7s. to 
Ss. 6d. 


NOTES FROM THE NORTH. 


Guiascow, Wednesday 

Scottish Steel Trade.—The improving tendency in the 
heavy steel trade of Scotland is developing rather 
slowly, and specifications booked against recent tonnage 
are not coming in as quickly as producers would like 
Work on hand at the moment is quite sufficient to keep 
plant well employed, but it is forward business which 
makers are rather anxious to obtain. There are still 
a number of contracts for ship plates and sections to 
be given out, and when these are placed, active conditions 
will rule for a few months. The demand for boiler 
plates is very good, as consumers have quite a large 
amount of work on hand, and structural engineers ar¢ 
also good buyers at the present time. In the black-steel 
sheet trade the conditions have changed little, and the 
home demand continues very steady. The bulk of the busi 
ness passing is for the heavier gauges, but lighter-gauge 
sheets are a little more in request. Galvanised sorts 
are quiet, and the turnover is of a limited nature. Prices 








are as follows :—Boiler plates, 91. 5s. per ton; ship 
plates, 8l. 15s. per ton; sections, 81. 7s. 6d. per ton; 
black-steel sheets, } in., 81. 10s. per ton, and No. 24 


gauge in minimum 4-ton lots, 101. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 13l. per 
ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.-No change can yet be reported 
in the state of the malleable-iron trade of the West of 
Scotland, and although a more optimistic feeling prevails, 
actual business is scarce and short time is general. The 
re-rollers of steel bars are still exceedingly quiet, and 
the orders which accumulated during the holidays aré 
now well worked off. Keen competition from the 
Continent is rather disturbing when any good lines are 
on offer. The following are the current market quota- 
tions: Crown bars, 91. lis. per ton for home delivery, 
and 91. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 71. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—Quite a fair demand con- 
tinues for Scottish pig-iron on home account, and the 
output of the 12 furnaces in blast is being well taken 
up. Overseas buyers are still far from prominent, and 
shipment lots are of small tonnage. The current market 
quotations are as follows :—-Hematite, 71s. per ton, 
delivered at the steel works; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, January 26, amounted to 231 tons 
Of that total, 190 tons went overseas and 41 tons coast 
wise. During the corresponding week of last year th 
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firures were 337 tons overseas and 96 tons caine | 
making a total shipment of 433 tons in all. 

Important Engineering Contract.—A contract of no 
little importance has just been secured by Messrs. 
James Howden and Company, Limited, Engineers, 
Glasgow, for plant for the Fulham Power Station, 
London. The plant to be supplied will be used for the 
extraction of sulphur, &c., and grit from the flue gas, 
and this order, which is claimed to be one of the 
largest of its kind ever placed in this country, will mean 
the engagement of a number of additional workmen by 
Messrs. Howden. The order, which amounts to about 
173,0001., is for a complete flue-gas washing plant for 
six boilers, each of 260,000 lb. of steam per hour capacity, 
serving @ 120,000-kW steam-turbine plant. In addition 
to the flue-gas washing plant, there will also be supplied 
plant for alkali storage, preparation plant, settling plant, 
and filtering plant for the removal of sludge and grit. 
This new flue-gas washing plant, we understand, is the 
outcome of extensive experiments carried out by Messrs. 
Howden and Imperial Chemical Industries, Limited, at 
the latter’s Billingham Works. 

Wages in Scottish Manufactured Iron Trade Increased.— 
Mr. W. F. Andrew, C.A., Glasgow, has intimated to the 
joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board that in terms 
of the remit, he has examined the employers’ books for 
November and December, 1934, and. certifies that the 
average net selling price brought out is 91. 12s. 11-67d. 
This means that the wages of the workmen will be 
increased by 2} per cent. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Producers of Cleveland 
pig-iron are in a strong position. Their stocks are low, 
and their make is disposed of as it becomes distributable. 
The bulk of the iron output is going into use at home 
works. Parcels steadily continue to go to Scotland, 
and further sales to consumers beyond the Tweed are 
likely to be made in the near future. Merchants put 
through occasional small transactions with Continental 
customers, but ironmasters are more disinclined than 
ever to sell for shipment to foreign destinations, as 
terms obtainable continue considerably below prices 
readily secured for use at British works. Demand is 
expected to increase to an extent that will justify enlarge- 
ment of make by rekindling idle plant, some of which 
has been inactive for a lengthy period. For other than 
export business, fixed minimum prices are ruled by 
No. 3 g.m.b. at 67s. 6d. for local use, 69s. 6d. delivered 
to North of England areas beyond the Middlesbrough 
sone, 67s, 3d. delivered to Falkirk, and 70s. 3d. delivered 
to Glasgow. 

Hematite.—Further gradual improvement of conditions | 
in the East-Coast hematite trade can be reported. | 





Output barely covers requirements, and makers have | 
not a great deal of unsold iron stored at their yards. | 
Merchants have shipped a little iron to overseas buyers 


during the first month of the year, and hope to do further | 
business with customers in Italy, and in Germany, but | 
makers are not attracted by the still comparatively low | 
figures that have to be accepted to secure export trade. 
\n upward movement in quotations for overseas business | 
would cause no surprise. Hematite is going into con- 
sumption at local works in increasing quantities, and | 
there is no falling off in deliveries to firms in the Sheffield 
district, while customers in South Wales are expected 
to take larger supplies in the near future. Recognised | 
delivery values are based on No. 1 quality of iron at | 
69s. here, 71s. supplied to Northumberland and Durham, | 
75s. to 78s. supplied to various parts of Yorkshire, and | 
75s. to Seotland. | 

Foreign Ore.—Merchants are delivering large quantities | 
of imported ore in fulfilment of old contracts, but will | 
not sell for supply over a period, except at advanced | 
prices. Small prompt lots can, however, still be bought | 
on terms that have ruled for some considerable time, 
and the nominal quotation for best rubio remains at 17s. | 
c.i.f. Tees, 

Blast-Furnace Coke-—Makers of Durham blast-furnace | 
oke maintain quotations at the equivalent of good 
medium qualities at 20s. delivered to Tees-side works, 


but consumers are well placed as regards supplies, and | manufacturers will be wr eo ge products at the | 


ire buying little. 


| energetically on the change of the electrical plant required 


NOTES FROM THE SOUTH-WEST. | NOTICES OF MEETINGS. 


Conneee, eee, INSTITUTION OF ELECTRICAL Enoinerrs,— Meter and 
Welsh Coal Trade.—Promises of improved conditions | ,,.., ol : 7 ee 
in the Welsh coal trade are very slow of realisation. | Yietorinombenkmment, Wed. A Sead, of the ads: 
This es Deon, vory marked in the anchrecite industry, | tion Watt-Hour Meter, with Special Raferenes to. th 
the Canadian season. “In recent years fairly substantial South “Midlond ‘Dente 3 Monda Welseaty 4 7. 6 
quantities of anthracite have been shipped to the U.S.A. | J, es Watt Memoriad Maetiheie. iieenie Seg 
d to the Eastern Canadian ports through the winter, : : 8 : . Rp 
a date ‘teal Vien Genes tines haan oat rrench trade | tzical Development of Northern Ireland,” by Mr. C. R. 
also has been disappointing. It is to be noted that the hoy rye p -_ ys a od ee ae hcerenah, 
French colonial anthracite from Cochin China is being | « p,oble: * Sunply end Distribution ove I . 
pushed a great deal in France, but the mild weather Pain, ome Su sea gaintione ~~ On. “Warten 
revailing in Western Europe until recently kept trade | 7,1, Midlant’ Contre : Teneda Teeieney eye 
k, and oo were accumulated which ae - con- | Hotel Metropole, King-street, . ee Hydro-Electrie 
—es eee Tha. Rates ee nicks. mb, | Development in-Great Britain, with Special Reference to 
cocking S secure anthracite orders from the U.S.A., and: a ry a pn wry fel ay 
at the time of writing we have the position of a British + See sg. Sor vi Tuesday, Polar’ 5 “1 ban. Engin. 
— oe ee ee eers’ Club, Albert-square, Manchester. ‘* Private Plants 
pote that coal sent out in this way is ‘not sent on an re Supply LA per by — J. x — 
- ‘ Ba . re: ay, ruary 5, 7.30 p.m., The Institution 
sa ~ em = ee Se pe peer of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
of compethion is very difficult to meet. The steam Nosthe ~ aes * ote 7 Oh gg eel 
coal trade which gave promise of improving earlier in 8 sheains Wedsnelieg ahets . 6. 6 a Bavoy-place 
enneny ie Ren Caer ore aes, See Victoria-embankment, W.C.2. “Continuously Evacuated 
perenne Aap ge Yo odie yp a Valves and their Associated Equipment,”’ by C. R. Burch 
It is anticipated that the cold weather will ultimately and De. C. Sykes. 
have a stimulating effect if prolonged. Irish orders are | ~ ” 
still very slow in developing owing to the large stocks | marle-street, ‘The Approwch to the Absolute 
of Continental coal held in the Irish Free State, and the | Zero of Temperature, by Dr. F. Simon, Monday, 
absence of any information as to whether the coal tax February 4, 5 p-m. General Meeting. Tuesday, Febru- 
imposed by the Irish Government on British coal will be | ary 5, 5.15 p.m. Electron Diffraction and its Applica- 
removed. Irish buyers are taking the Continental “ tax | tions,” by Professor G. P. Thomson, Thursday, Febru- 
free” coal as long as they can before buying British, | @ty 7, 5.15 p-m. Recent Advances in Vision and 
which for the present is subject to tax. Up till the end Hearing,” by Professor H. Hartridge. Friday, Febru- 
of last week shipments of coal from the Great Western | sty 8, 9 p.m. Clouds—Natural and Artificial,” by Sir 
Railway ports of South Wales, including bunkers, Gilbert Walker. 
amounted to 1,602,000 tons, which was only 24,300 tons | InstiruTion or Crvit ENGINcEeRS.—Tuesday, Febru- 
more than in the same period of 1934, “ jary 5, 6"p.m., Great George-street, S.W.1l. (i) “ Civil 
Colloidal Fuel—Much interest was taken at Cardiff | Engineering Work in the New Dunston Power Station 
docks in the demonstration by Messrs. The Wyndham |for the North-Eastern Electric Supply Company, 
Liquid Coal Company, Limited, of colloidal-fuel prepara- Limited, by Mr. W. M. Anderson. (ii) The Con- 
tion plant which is referred to elsewhere in this issue. structional Works of the Battersea Power Station of the 
Iron and Steel.—Slackness in the tinplate industry so | ae cage e “_~ mp y at or <M , ae 
far this year has continued to keep conditions quiet in Ci wn A bine-Water Bysten and’ Cable Tunnels oa the 
the iron and steel trade, and hopes of further p wren, ™ . oe a . 
have not yet been realised. It is not yet known whether | Batterere, ower Staten —{ the Sandon Power Comgeny , 
the proposal to increase the Import Duty on iron and | a, ———— rae tedgg Bol ay ray 
steel will be carried through. Im = peg eet a Grand Hotel, Sheffield Yestitation . Lecture 
from Belgium remain substantial, but at the other ports | fy." ” 4 aie 7 
have been chiefly confined to scrap metals. It is perhaps ths Setayan ane Fiat for Basavetion,” by Sir 
interesting to note the activity at the Monmouthshire kc intl ane 
steel works of. Messrs. Partridge, Jones and John Paton,| INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
Limited, at Pontymister, where work has been proceeding ham Centre : Tuesday, February 5, 8 p-m., James Watt 
; Memorial Institute, Birmingham. “The Utilitarian 


by the alteration of the frequency from 25 cys. to 50 cys. Aesthet ices of Automobile Body Design,” by Mr. W. 0. 
This necessitated a slackening down of operations at the | Kennington. 
works and the engineering staff have been busy in replac-| InstiruTIoN OF MECHANICAL Enotnirers,——North- 
ing old plant with modern equipment as far as possible. | Hastern Branch: Wednesday, February 6, 6.30 p.m., 
These works are well supplied with orders, and it is|The Mining Institute, Neville Hall, Newcastle-upon- 
expected, will have a good run under the modernised | Tyne. Thomas Lowe Gray Lecture. ‘A Survey of 
conditions. The production of basic slag for agricultural | Ships and Engineers,” by Mr. L. St. L. Pendred. Scottish 
and horticultural purposes at these works is making | Branch: Thursday, February 7, 7.30 p.m., The Royal 
progress and keeping that branch very busy. It is/| Technical College, Glasgow. “The Toronto 74-Inch 
reported that Messrs. The Metal Box Company of | Reflecting Telescope,” by Mr. C. Young. Institution : 
London have purchased the Eagle Tinplate Works at | Friday, February 8, 7 p.m., Storey’s-gate, S.W.1. — In- 
Neath from Messrs. Baldwins, Limited, who, however, | formal Meeting. Discussion on “ Centrifugally Cast 
will retain an interest in the enterprise and will supply | Iron,” to:-be opened by Mr. J. E. Hurst. 
the steel required. A contract has been given out for’) = Noprx-East Coast InstiruTion or ENGINEERS AND 
seven new annealing furnaces. SuresviLpers.—Friday, February 8, 6 p.m., The Mining 
| Institute, Neville Hall, Newcastle-upon-Tyne. “ Fuel 
NorTsHampron Past Day-StupEnTs’ Assocration.— | Consum tion and Maintenance Costs of Diesel - and 
The annual informal supper of the Northampton | Steam-Engined Vessels,” by Messrs. L. J. le Mesurier and 
Engineering College Past Day-Students’ Association | H. 8. Humphreys. 
(Old N’ions) will be held at Ye Olde Cock Tavern,| Instrrure or Mertats.—Sheffield Local Section : Fri- 
22, Fleet-street, London, E.C.4, on February 4, at | day, February 8, 7.30 p.m., The University, St. Geerge’s- 
6.30 p.m. for 7 p.m. The honorary secretary is Mr. H. 8. | square, Sheffield. ‘‘ The Manufacture of Pewter,” by 


Roya Instrrution.—To-night. 9 p.m., 21, Albe- 




















|Hind, “* Eldon,” Monro-gardens, Harrow Weald, | Captain F. Orme. 
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Leipsig Spring Fair, which will open Som March 5 GENERATION of ELectriciry.—During the year ending 


Vanufactured Iron and Steel.—Semi-finished and|to March 10. In connection with the Fair, a useful | December 31, 1934, the total amount of electricity 


finished iron and steel manufacturers are turning out | 
heavy tonnages and are booking new orders. 


of constructional steel are well sold, and manufacturers | London, W.1. : 2 - : 
fares, time-tables, information regarding accommodation | 


and meals in Leipzig, money exchange, and other matters 


f railway materail are better employed than of late, | 
while departments dependent on shipbuilding, though | 


still far from as busy as could be desired, are gradually | © 


handling more work. Principal market quotations for | 


home consumption, subject to the usual rebates, stand : | 
‘ommon iron bars, 91. 12s. 6d.; packing (parallel), 8J. ; | 


Producers | the London office of the Fair, 34-36, Maddox-street, 


litle pamplilet hes been‘ iemed, and le obtainable from: generated by authorised undertakers in Great Britain 


was 15,459 million units, as compared with 13,562 
million units in 1933. The difference of 1,897 million 
units represents an increase of 14 per cent. 


This contains particulars of routes and 





f interest to the intending visitor. Roap Accrpents 1x Great Barrrain.—A_ return 


‘issued by the Minister of Transport shows that 108 
Output OF MARINE MACHINERY IN 1934.—On pages | persons were killed and 3,285 were injured on the roads 
11, 46, 63, and 99 ante, will be found portions of our | of Great Britain during the week ended January 12, 





packing (tapered), 10l.; steel billets (soft), 5/. 12s. 6d. ;| annual summary of the activities of marine-engineering | 1935. In addition, 29 persons, who had previously 


steel billets (medium), 71. 2s. 6d.; steel billets (hard), | 
il. 7s. 6d.; iron and steel rivets, 111. 108. ; steel boiler | 
plates, 91. 58.; steel ship plates, 8/. 15s.; steel angles, | 
Nl. 7s. 6d.; steel joists, 81. 15s.; heavy sections of | 
steel rails, 81. 10s. for parcels of 500 tons and over, and | 
“. for smaller lots; and fish plates, 121. 10s. Black | 
sheets (No, 24 gauge) are 101. 10s. for delivery to home | 
customers, and 91. 5s. f.o.b. for shipment abroad, and | 
valvanised corrugated sheets are 131. for delivery to 

ne customers, and 111. 5s. f.0.b. for shipment overseas. | 
_Scrap.—The demand for iron and steel scrap is steady. | 
Up to 45s. is now named for clean light cast-iron, while | 
heavy cast-iron remains at 52s. 6d., and machinery metal | 
8 a at 53s. 6d. and upward. Heavy steel is put | 
at 5le. 6d. | 





firms ; we conclude, this below:—Messrs. Crossley Brothers | been injured, died. Of the total fatalities 71 were 
Limited, Openshaw, Manchester, have fitted their | pedestrians: and 1,330 of the same class of road users 
scavenge-pump Diesel engines in numerous passenger and | were included among the injured. 
ca vessels, tank ships, ferry boats, pilot cutters, fishing 
craft and Thames barges. The most outstanding vessel| Burrpinc ConrerRENcE AT Braprorp.—The York- 
was the twin-screw passenger ship Royal Lady in which | shire Educational Association for the Building Industry 
two D.R. 5, 125-b.h.p. units were installed.—Messrs. | is holding a confi on “ Sci and the New Build- 
Yarrow and Company, Limited, Scotstoun, Glasgow, ing Materials,”’.in the College Hall, Technical College, 
W.4, have supplied the turbine machinery for five | Bradford, to-morrow, Sati y, Fe 'y 2, commenc- 
Portuguese destroyers, built to their desi at Lisbon. | ing at 2.30 p.m. The conference will be opened by 
The River Gunboat H.M.8S. Robin has been com-| Dr. R. E. Stradling, C.B., Director of Building Research, 
leted and handed over. Twelve Yarrow boilers have | and Mr. W. H, Forsdike, President of the Association, 
sat supplied for the three new Southern Railway cross- | will occupy the Chair: Admission is‘ free, and all who 
Channel train ferry steamers, while @ large volume of | are- interested. in building, arid housing, are cordially 
land boiler work has also been dealt with. | invited to attend. 
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we carried, and, , consequently, to the bending 
moments and stresses in the crankshaft. The 
introduction of forced lubrication with other changes 
appears to have made the danger of fatigue more 
imminent in respect that it is no longer necessarily 
preceded by over-heating in the bearings. The 
racing of the propeller in bad weather is still 
probably a cause of fatigue cracking ; and, on this 
account, the endurance of metals under high 
ranges of stress deserves consideration, as well as 
the fatigue limit. 

As any collected list of failures is apt to induce 
feelings of despair akin to the transient emotions 
inspired by a visit to a pathological museum, the 
writers of such papers would do well to indicate, 
at least briefly, the circumstances in which the 
breakdowns were actually experienced. In the 
case of marine oil engines, it would be desirable 
if possible to state the mean-effective pressure and 
the piston speed of the engine. The power of any 
given engine is directly proportional to the product 
of these two factors, and difficulties of different 
kinds are experienced when increase of power is 
sought by raising either factor alone. The round 
numbers of 100 Ib. per square inch and 1,000 ft. 
per minute are serviceable as convenient bases of 
comparison for such purposes. The use of the mean- 
effective, instead of the maximum pressure as a 
basis of comparison for fatigue conditions may seem 
anomalous; but it may be borne in mind that 
temperature stresses increase with mean-effective 
pressure, and that these stresses—although they 
do not vary rapidly—nevertheless tend to provoke 
fatigue fracture because they govern the range of 
stress that the metal can resist without cracking. 

Cooling arrangements in oil engines require 
careful consideration, not only in relation to com- 
bustion and to thermal stresses, but also on account 
of the peculiar danger of corrosion fatigue which 
may provoke fracture with very low ranges of 
stress. Although mild-steel appears to stand as 
well as high-tensile under corrosion fatigue condi- 
tions, both are liable to this dangerous conjoint 
chemical and mechanical action, and it thus appears 
that oil is safer than water as a cooling medium. 

Although hardened and tempered alloyed steels 
are necessarily used in aircraft, being specially 
effective in the smaller shafts suitable for such light 
types, it appears that the use of mild steel is extend- 
ing in larger engines for marine duty. For bedplates 
in particular, the use of mild steel offers the great 
advantage that well-designed welding will stand the 
full range of stress that can be permitted in the 
riveted (or welded) under-structure, which an iron- 
casting cannot: thus the safety of a welded steel 
bedplate is not dependent on the rigidity of the 
vessel, and a lighter bedplate of more efficient 
design can be used, with suitable precautions against 
flexure of the crankshaft. 

Our editorial columns in the past have borne 
witness to the remarkable reliability of mild steel 
in practical experience and in fatigue tests, when 
“ stress-raisers”’ militate against safety. This is 
endorsed by Mr. MacGregor, who draws a com- 
parison between a hardened and tempered nickel 
steel and a normalised mild steel. Although the 
harder steel is nearly twice as strong as the mild 
when tested in the ordinary Wéhler manner with 
smoothly finished testpieces, the fatigue limits are 
nearly alike when the testpieces are formed with 
sharp shoulders: whereas the harder steel loses 
nearly two-thirds of its strength, the mild steel 
loses only about one-third through the action of 
the sharp shoulder. Such differences are attributed 
by Professor Bacon to hysteresis, and it is believed 
that many other investigators now hold the same 
opinion : “ The view held some years ago, that the 
onset of plastic distortion was the feature that 
controlled the fatigue strength of a material, has 
got to be abandoned.’ In some metals that appear 
nearly ideal in their elasticity, the fatigue limit is 
relatively low and liable to be much further reduced 
by stress-raisers ; while in other metals the fatigue 
limit may be more than four times the highest 
stress at which the distortion can be said to be 
purely elastic. It appears that much of the value 
of a fatigue test is thrown away when only the 
fatigue limit is determined and that more attention 





might well be directed to the study of hysteresis. 
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Mr. MacGregor refers to certain tests, carried out 
at Greenwich and recently described in our columns, 
tending to show that the reliable qualities of mild 
steels may be found also in certain lightly alloyed 
steels of high tensile and fatigue strength. It 
appears that 40 per cent. to 50 per cent. greater 
strength may be attainable with little if any increase 
in sensitivity to stress-raisers of standard type. 

Undue confidence in size, or in lower nominal 
stresses, have often in the past tended to obscure 
the importance of stress-raisers in engine-design ; 
experience indicates that the safety of an engine 
against fatigue failure may be secured more effec- 
tively by careful attention to detail than by mere 
increase in size. Mr. Burn cites a number of failures 
arising from important details, and it is sad to 
reflect that in some instances increase of size has | 
actually reduced fatigue strength, as it has involved | 
reduction of fillet radius. 

The use of larger numbers of threads per inch 
on bolts that have to resist fatigue is recommended 
not only on account of the larger core diameter, 
but also for better distribution of stress; and it 
is interesting to recollect that, many years ago, | 
Admiralty designs were criticised on account of the 
of non-standard fine threads in such cases. | 
The policy is now more generally appreciated, but 
merits further investigation. The prospect of any 
change in standard threads may strike dismay, but 
it seems probable that the more general use of an 
existing standard fine thread may suffice to meet | 
the requirements. As a trifling increase in the 
diameter of a connecting rod bolt is said to add 
pounds to the weight of the big end and tons to the | 
weight of the engine, and as other results of the 
change may be even more unfortunate, it is probable | 
that the scientific investigation of such details 
would well repay attention. 
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RATIONALISATION OF 
SHIPPING. 


‘THe announcement by the International Shipping 
Conference that, as a result of the preliminary special | 
conference which met in London on January 14 and 
following days, a draft scheme had been prepared 
for the rationalisation of the world’s seaborne 
cargo-carrying industry, represents the firstfruits of 
discussions which originated rather more than two 
years In November, 1932, the Committee of 
Experts of the International Chamber of Commerce 
suggested that the time was ripe for the shipping 
industry as a whole to institute measures for its own 
better organisation, by seeking some means of 
adjusting the supply of tonnage to the fluctuating 
demand and thus to induce a return to remunerative | 
freight rates. 

At that time the volume of laid-up tonnage had 
reached the unprecedented total of about 15,000,000 | 
tons—more than one-fifth of the world’s shipping ; 
and although a large proportion consisted of ships 
which, in any event, were unlikely ever to go to sea 
again, the immobilised fleets contained so many 
comparatively modern vessels, ready to proceed to 
sea at short notice whenever freight rates improved 
by a few points or cargoes became slightly more 
plentiful, that the rates could not rise far before an 
excess of tonnage pulled them down again. 

In every year from 1924 to 1931 the total tonnage 
in the world showed an increase, until, at the end of 
June, 1934, the figure stood at 70,131,040 tons. The 
total of laid-up shipping had reached 5,000,000 tons 
in 1930, or about 7-2 per cent. of the world total 
available, and a year later the proportion had be- 
come 15 per cent. In 1932, no less than 21-5 per 
cent. were idle, although by this time new con- 
struction had virtually ceased everywhere ; but the | 
total tonnage fell only slowly, there being but little | 
demand for scrap, owing to the general industrial 
depression. In another twelve months the scrap 
market was reviving, and although the laid-up 
tonnage still amounted to some 12,000,000 tons, the 
percentage had fallen to 17-7. At the end of June, 
1934, scrapping having proceeded briskly during the 
preceding year, there remained laid up about 
8,000,000 tons, or 12-2 per cent., which has since 
been further reduced. 
if it 
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Even be assumed, however, that one-half 


of this remaining reserve of shipping is obsolete, the | 
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balance, of fairly modern ships, is more than sufficient 
to inhibit a recovery in freight rates when the volume 
of international trade is so far below normal. In 
many cases cargoes are being carried at a loss, merely 
because laying up would involve a greater loss. It is 
still the case that a very slight improvement in rates 
attracts so many idle ships that the rates fall again 
almost at once, providing an excellent illustration 
of the “Iron Law of Wages” in active operation. 
The problem before the recent International Con- 
ference was to find some method of lessening this 
sensitivity to slight changes, in order to give freight 
rates a chance of rising to levels which would, at 
least, cover running costs and allow some margin 
for depreciation. Such a scheme need not neces- 
sarily become a permanent institution, if the reserve 
of tonnage can be reduced by scrapping to a level no 
more than sufficient to accommodate the seasonal 


| fluctuations in the demand and the much-desired 
increase in the volume of trade. 


The details of the draft scheme, now undergoing 
examination by the shipowners’ associations of the 
countries represented at the conference, have not 
been published officially, but an indication of their 
character was given by Mr. Lawrence Holt, vice- 
chairman of the Liverpool Steamship Owners’ 
Association, at the close of the meetings, and certain 
particulars (which may or may not be in the original 
draft) have since appeared in foreign shipping 
journals. In essentials, the scheme proposed a 
central fund, administered by an international com- 
mittee, maintained by a compulsory levy on gross 
freight earnings, and applied to compensate the 
owners of laid-up tonnage ; a scheme, in short, of 
unemployment insurance, the ships which are work- 
ing contributing to the support of those less fortunate. 

As Mr. Holt expressed it, the scheme is “* based 
upon the motive of economic attraction, freed from 
any element of compulsion other than the com- 
pulsory payment of contributions,’ in which it 
follows the precedent of the Tanker Pool, which 
was instituted at midnight on May 3, 1934, and has 
since functioned, it is understood, with consider- 
able satisfaction to the participants. This Pool, 
which is confined to tankers of 2,000 tons gross or 
over, is also known as the “ Schierwater scheme,” 
having been initiated by Mr. H. T. Schierwater, a 
director of The United Molasses Company, Limited, 
and is operated by the International Tanker Owners’ 
Association, registered for the purpose as a company 
limited by guarantee and having no share capital. 

The Committee of the Tanker Pool has power to 
levy contributions up to 334 per cent. of the gross 
freight on voyage charters, but at the outset fixed 
a tentative rate of 10 per cent., or 124 per cent. on 
time charters, these rates being increased in June 
to 15 per cent. and 18 per cent. respectively, at 
which levels they still remain. From the fund 
thus obtained it was able to make an interim allow- 
ance of 1s. per gross registered ton per month to laid- 
up tonnage, and it is hoped that, when the accounts 
are made up, this may be doubled. Although the 
Schierwater plan did not lack critics at its inception, 
it is understood to be working satisfactorily and to 
be producing the desired results. 

The detail organisation of the Tanker Pool, while 
difficult enough, was simple by comparison with the 
inauguration of a similar scheme to embrace the 
greater part of the world’s general cargo-carrying 
industry, and it does not follow that rules framed on 
the same general lines would satisfy the much 
greater variety of interests, and of vessels, which 
must be involved. For example, the tanker laying- 
up allowances are not the same for steamers as for 
motor-vessels. Throughout the depression it has 
been noticeable that motorships were more success- 
ful than steamers in securing such charters as offered, 
possibly because they are for the most part of more 
modern construction and more economical to run, 
under the conditions obtaining. The allowance for 
steamers, therefore, is calculated on only 70 per cent. 
of the gross tonnage, instead of the whole as in the 
case of motorships, so that there is less inducement 
to keep a steamer laid up when the freight offered 
is on the borderline of * economic attraction.” 

A broad distinction of this kind may be practic- 
able when confined to tankers, because very few 
steam tankers have been built in recent years, and 
the machinery of the older steamers is almost ex- 
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clusively of designs which must now be considered 
old-fashioned and relatively extravagant. Ther 
are many general cargo carriers, however, equipped 
with steam machinery of up-to-date design and high 
efficiency ; and as it is the intention to include in th. 
Conference scheme all vessels carrying cargo of an\ 
kind, the large passenger liners will also pay thei: 
dues in respect of such cargo space as they possess, 
and presumably their machinery must likewise bh 
taken into consideration. In this event it is un- 
likely that anything so simple as a 100: 70 ratio 
between motorships and steamers will commend 
itseif to the respective owners ; but if the managiny 
committee attempts to draw up a scale of payments 
which will take account, in order of relative merit, 
of all the types of machinery now in use, they are 
likely to find the task both irksome and difficult. 

It has been held in many quarters that no schem« 
of shipping rationalisation can strike at the roots 
of the present difficulties unless it takes account of 
the question of foreign subsidies and the effect of 
the competition which they render possible. If, how- 
ever, the Conference had placed any such question 
on the agenda, it is improbable that any conclusion 
would have been reached in the short space of four 
days, if at all. One of the results hoped from the 
application of the final scheme is the restoration of 
international shipping to such a state of relative 
prosperity that there will no longer be any justifica- 
tion for Government subsidies. The hope has been 
encouraged by a joint statement of the Danish, 
Netherlands, Norwegian and Swedish Ministers in 
London, that their respective Governments ar 
agreed upon the advisability of abolishing or limiting 
uneconomic subsidies. Whether, however, all ship 
ping subsidies should be classed as uneconomic is a 
larger question which, perhaps, can hardly be 
answered conclusively at the present time. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday, January 
25, at Storey’s-gate, St. James’s Park, the chair being 
occupied by the President, Mr. Charles Day, 
M.Sc.Tech. 

Before commencing the business before the meet 
ing, the President referred to the loss sustained by 
the Institution in the recent death of Sir Alfred 
Ewing, whose distinguished career, he said, would 
be well known to members. Sir Alfred Ewing had 
been a member of Council from 1915 to 1918, and 
was elected an Honorary Member in 1932, in which 
year also he had been accorded the Freedom of th: 
City of Dundee on the occasion of the Institution's 
Summer Meeting. At the conclusion of the Presi- 
dent’s remarks, the members rose and stood in 
silence as a tribute of respect to the memory of 
their distinguished fellow member. 

After the transaction of the formal business, the 
President announced the names of those members 
who would retire from office, by rotation, at the 
ensuing annual general meeting. The list included 
himself, and as Vice-Presidents, Colonel A. E. 
Davidson, D.S.O., and Mr. H. N. Gresley, C.B.E. : 
as members of Council, Mr. Benjamin Irving, Mr. 
D. E. Roberts, Mr. Asa Binns, Engineer Vic 
Admiral Sir H. A. Brown, K.C.B., Professor E. (. 
Coker, D.Se., Mr. H. L. Guy, and Mr. F. C. Johansen, 
B.Sc. (Associate Member). The council had made 
the following nominations: as President, Colonel! 
A. E. Davidson; as Vice-Presidents, Mr. H. N. 
Gresley and Mr. D. E. Roberts; as members of 
Council, Mr. Asa Binns, Engineer Vice-Admira! 
Sir H. A. Brown, Mr. Francis Carnegie, C.B.E.. 
Mr. W. B. Challen, Professor E. G. Coker, Major 
W. Gregson, M.Sc., and Mr. H. L. Guy. To ensur 
an election the council had nominated three furthe! 
persons as members of council, viz.: Mr. Benjamin 
Irving, Dr. S. L. Pearce, C.B.E., and Mr. H. R. 
Steward, B.Sc.Eng. (Associate Member). In 
response to a request for further nominations 
Mr. W. J. Tennant was proposed by Mr. E. \W 
Moss, and Mr. H. L. P. Boot by Mr. W. P. F 
Fanghanel. The proposals having been dul) 
seconded, the President then announced that thes 
two names would be included in the list of candidates 
appearing in the ballot paper. 
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Mr. Day then read a list of awards made by the 
Council to the authors of papers. This was as 
follows: Thomas Hawksley Medals and Premiums 
to Mr. A. T. Barber and Mr. A. H. Taylor for their 
paper on “ High-Pressure Plant for Experimental 
Hydrogenation Processes’’; and Thomas Lowe 
(iray prizes to Dr. H. J. Gough, Mr. H. L. Cox, and 
Mr. D. G. Sopwith for their paper on “ Design of 
Crane Hooks and other Components of Lifting 
Gear.’ Mr. Day then referred to the promising 
development of the newly-formed group for con- 
sidering problems connected with all types of 
internal-combustion engines, and said that an 
application had been signed by 30 members for the 
formation of a similar group for dealing with prob- 
lems concerning the education of mechanical 





ENGINEERING. 





some amendment to the layout would be necessary 
if de-aeration of the degree laid down was to be 
obtained, due to the course taken by the raw 
water. There were several ways in which the 
desired end might be secured, and perhaps the 
author might state what he had in mind. In this 
layout, further, the actual cost of producing the 
evaporation water in terms of increased steam to 
serve the evaporator would come out at 1-28 per 
cent. Ifthe author would examine the concentra- 
tion in the evaporator which would result from the 
quantities indicated in the diagram, it would be 
found necessary to increase the blow-down from 
the evaporator from 100 lb. to 400 Ib. or 500 Ib. 
The 1-28 per cent. estimate was, however, based 
on the figures given in the diagram. If, instead 
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Absolute Order of Figures. 


Steam pressure, Ib. per sq. in. } | 
gauge ; “ 160 350 850 
| 


Saturated steam temperature, 
deg. F. . . os ..| 370-7 435-7 | 530-1 
Saturated specific vol. cub, ft. | 
per Ib. sy | 2-609} 1-284] 0-536 
Steam density, Ib. per cub. ft. 0-383 | 0-778 | 1-87 


engineers. The Council had authorised the forma- 
tion of such a group, and members interested were 
invited to send in their names. 


WaTER CONDITIONING FOR BorLeR PLANTS. 


The President then called upon Mr. R. J. Glinn 
to read his paper on “‘ The Care of Modern Steam- 
Generating Plant from the Water Side.” We 
commence to reprint this paper, in abridged form, 
on page 129 of this issue. 

The discussion was opened by Mr. H. L. Guy, 
who dealt with the subject from the point of view 
of the user of steam after it had left the boiler, e.g., 
consideration of the action of contaminated steam 
on turbine blading, &c. Mr. Guy commenced by a 
reference to the diagram of a typical installation 
layout with a continuous blow-down recovery plant 
shown in Fig. 1 of the paper. This was good so far 
as it not only conserved the heat of the escaping 
water, but utilised the major portion of that water 
as feed. One or two points might, however, have 
received closer attention. The paper set as a 
standard for feed water for boilers operating at a 
pressure of 600 lb. per square inch, a maximum 
oxygen content of 0-02 cub. cm. per litre, and he 
believed that the normal test used to ascertain 
oxygen content permitted 0-05 cub. cm. It was 
true that the de-aerating qualities of the modern 
condenser were so good that the chemist could only 
use the word “‘ trace” in filling up particulars of 
the oxygen content, but, at the same time, 0-05 cub. 
cm. was the best figure that could be obtained in 
certain specific conditions, and he thought that 
0-02 cub. cm. set up a more exacting standard 
than was consistent with past experience. 
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of the system shown, the boiler blow-down were 
utilised in the heat exchanger to heat up the raw 
water before it went into a single-effect evaporator 
connected in between two of the bleeder heaters of 
the main turbine, it would be found that the in- 
creased cost in steam for such a system would be 
just under } per cent., or, roughly, one-third that 
of the scheme shown in the paper. It would also 
have the advantage that the feed could be com- 
pletely de-aerated because water coming into the 
system could be carried into the condenser and de- 
aerated there before passing into the boiler circuit. 

Mr. Guy illustrated these and other remarks by 
a slide which is reproduced in the accompanying 
figure. This shows double-effect evaporators, and 
the steam cost would be less than 1 per cent. One 
or two factors in connection with the newer problems 
accompanying higher pressures had not been 
mentioned in the paper. In the table attached to 
the diagram in the figure, it would be noticed 
that the saturation temperature increased from 
370-7 deg. F. at a working pressure of 160 Ib. per 
square inch to 626-1 deg. F. at 1,850 Ib. per square 
inch. The intensity of most chemical reactions 
doubled for each 20 deg. F. rise in temperature, 
and it was not, therefore, surprising that changes 
in the composition of the contents of the water 
should occur more rapidly as working pressures 
rose. Another factor was the change in specific 
volume and density of the steam. At 160 Ib. 
per square inch the density was 0-383 per cubic 
foot, at 1,850 lb. per square inch it was 4-68 
lb., and the density of the high-pressure steam 
approached more nearly to that of water. It was 
to be expected, then, that as pressures increased, 





Examining Fig. 1, it would be apparent that 


the steam, at the velocities obtaining in modern 





123 


boilers, should carry over percentages of substances 
which would be impossible with the less dense 
steam of low-pressure plants. 

A point of interest to those concerned with 
power plants was the falling off in output of a 
high-pressure turbine. The author had stated that 
the solid matter carried over in the boiler steam 
was deposited in a uniform layer on the superheater 
tubes. Unfortunately, it did not all do so; some 
went through the superheater and began to attack 
the turbine blades. The loss of output due to this 
might be as much as a fall from 50,000 kW to 
40,000 kW in a month. Turbines had then to be 
opened up and the blades perhaps scraped, a 
serious job. As the deposits were hygroscopic a 
process known as washing had been introduced. 
The turbine was run at low speed and with wet 
steam, the salts or deposit being washed off the blades 
and the turbine restored to its full output. 
The operation was not always so easy as this, and 
the difficulty occurred even with pressures as low 
as 600 lb. persquare inch. It was to be hoped that 
some method of eliminating this objectionable carry- 
over through the superheater would emerge from 
the discussion. Mr. Guy then referred to a boiler 
plant operating at 1,400 lb. per square inch, in 
which a scrubbing arrangement had been fitted in 
the steam drum with some reduction of carry- 
over. The question of the purity of the steam 
was a matter for serious consideration. 

Mr. G. W. Hewson said he spoke from the point 
of view of the chemist. He agreed with the author 
about the importance of keeping the boiler metal in 
a satisfactory condition, but he was inclined to 
stress equally the importance of design and fabri- 
cation. Modern boiler installations required make- 
up feed from evaporators. Except in a few special 
cases, the use of lime-soda and/or zeolite treatment 
was liable to accentuate the already onerous respon- 
sibility of the engineer in a modern boiler house. 
He thought the author had advocated treatment of 
the feed water such as might initiate a vicious circle. 
Caustic soda was recommended to take care of the 
carbon dioxide and oxygen of the feed water, and 
to correct its embrittling effects sodium sulphate 
was added. To prevent the formation of calcium 
sulphate other chemicals were added, and so it 
might go on—one new dope after another to correct 
the previous one. Even with strict attention to 
the treatment advocated in the paper, experience 
pointed to probable troubles from deposition in the 
superheater through carry-over, and apparently the 
object of it all was to protect the economiser. He 
wondered how soon boilermakers would abandon 
the economiser, expensive as it was relative to the 
savings it effected. His own view was that it could 
be replaced with advantage by air heaters in series, 
one for the primary air and the other for the secon- 
dary air, the latter giving the higher temperature. 
The existence of solids in the carry-over was a 
serious matter as regarded turbines, as the previous 
speaker had pointed out. The question of priming 
needed more attention, and consideration should be 
given to the design of steam drums in this connection. 
The statement in the paper that there were boiler 
plants in successful operation without any water 
treatment was encouraging, and he himself knew of 
two cases in which 100 per cent. evaporated make-up 
feed was used and which had suffered from none of 
the troubles mentioned in the paper. In both 
instances there had been very strict engineering and 
chemical supervision of the feed and boiler water. 
In a well-regulated modern plant efficient de-aera- 
tion was checked by an oxygen recorder and 
laboratory analysis and corrosion-detector discs. 
The condensate would also be checked by a dionic 
recorder and chemical analysis. He hoped that 
the bogey of caustic embrittlement had been laid as 
far as modern plant was concerned. Finally, he 
could not agree that the routine chemical tests 
should be carried out by the engineering staff, as 
suggested in the paper. This was satisfactory as 
long as everything went well, but it needed trained 
men to detect and cope with abnormalities. In his 
view a modern power station could not be run 
without trained chemists on the spot and provided 
with a fully-equipped laboratory. 

Mr. C. H. Davy, speaking also from the chemical 





point of view, observed that whilst chemically pure 
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make-up feed water was considered as being impera- 
tive for pressure of the order of 2,000 Ib. per square 
inch, he was sceptical as to the general possibility 
of obtaining such water in practice. On the subject 
of carry-over in the steam, he suggested that the 
pressure in the boiler might have an influence. A 
bubble of steam rising to the surface of the water 
in a low-pressure boiler or evaporator would burst 
comparatively gently, and the resultant spray would 
fall back into the water. Where high pressures 
were concerned the “explosion”’’ of the bubble 
would carry the spray further, and it would, more- 
over, be more finely atomised and would be more 
likely to be entrained in the steam. It might be 
argued, then, that if mineral salts or organic matter 
were present in the water a certain percentage of 
these bodies would find its way into the steam. Only 
comparatively pure water was, therefore, obtainable 
from evaporators or from the condensate. 
treatment was required to prevent the entry of the 
salts, &e. 
Fig. 1, and from his calculations it would seem that 
with big plants of, say, 1,000,000 lb. of steam per 
hour output, the economy effected by the recovery 
plant would be worth while, but he would like to 
inquire from the author if the economics of the 
proposed system had been gone into. He thought 
that the analyses given in connection with the 
carry-over into superheaters seemed to indicate 
that the analysis of the boiler water was not made 
at the time the carry-over was taking place ; other- 
wise the condition shown by the analysis was rather 
horrifying. Perhaps the feed-water treatment had 
been changed after finding the deposit in the 
superheater. 

Continuing, Mr. Davy said that if the bubble 
theory were accepted it would appear that once the 
finely-atomised salts got into the steam no amount 
of passing the steam through dry drums, and so 
forth, would alter the situation. There was some 
confirmation of this: in Germany an extra drum 
had been very widely adopted, but now it was 
realised that, at high pressures, it was useless to 
try to separate entirely alkaline salts in the steam 
in the boiler drum by passing it through another 
drum or separator. Some more energetic method 
of scrubbing the steam had to be found. As to 
caustic embrittlement, he thought that this trouble 
could eradicated by constructional methods. 
The possibility of caustic embrittlement was always 
present. What was wanted was some simple method 
of combating it at the outset, and this might well 
be made the subject of collective research in this 
country, though much good work had already been 
done in the United States. The power-station 
engineer spent large sums on evaporators. He then 
took every precaution to prevent carry-over to his 
superheaters and turbines. He would, perhaps, be 
asked to put caustic soda into the feed water to 
overcome any tendency towards acidity, and then 
he would be asked to add sodium sulphate to inhibit 
the action of the caustic soda on the metal of the 
boiler. If he were not careful he would find some- 
thing of the nature of a weak syrup in the boiler 
Organised research should made with 
the object of finding a more satisfactory method 
than this of inhibi‘ing the action of caustic soda on 
boiler materials. 

Mr. L. O. Newton said Mr. Hewson’s ideal of a 
trained chemist on the operating staff of a plant 
was only possible for a few wealthy corporations, 
und, whilst agreeing with the statement made in 
the paper that the routine testing of water was a 
comparatively simple matter, he thought that to 
get at the root of the matter involved 
co-operation between the engineer, the chemist, 
and the metallurgist. Mr, Schuster had emphasised 
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this point in his recent paper. Mr. Hewson had 
ilso commented on the increasing number of 
chemicals for feed-water treatment. He himself 


would mention another which he had prescribed 
fairly recently. This was sodium metaphosphate, 
for which it was claimed that, in combination with 


calcium and magnesium salts, it had the property | 


calcium- 
suggested that 


of forming a soluble double compound 
magnesium phosphate. It was 


sodium metaphosphate should be used for the final | 


conditioning of the feed water to the boiler. It 
had at present, however, the drawback of being 
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| cently, viz., from 1s. to 1s. 6d. per lb. He thought 


there was no doubt as to the occurrence of caustic 
embrittlement, in spite of some growing scepticism. 
It was suggested that solid-drawn steel drums would 
remove the dangers arising from caustic embrittle- 
ment. Apart from the unproved statement some- 
times made that unbroken surfaces were not 


| attacked, the solid-drawn drum merely transferred 


He was interested in the layout given in | 





the seat of the trouble, as the small interstices at 
the point of connection of various fittings with the 
shell would offer sites for attack. The author was 
inclined to blame concentration in the boiler water 
for carry-over into the superheater. He himself 
thought that abnormal working had 
much to do with it. 

Mr. W. Newton Booth, M.B.E., speaking as a 
boiler user concerned with a plant in which a large 
amount of steam was used in process work, and 
therefore did not reach the condenser and so return 
as water to the boiler, said such a quantity of 
make-up was required that it was impossible to 
obtain it economically by the use of evaporators, 
and the only course open was to employ the best 
raw water available and to treat it chemically. 
This rendered the matier of a supply of pure feed 
water not quite so simple as in the case quoted 
by the author. Improvement had been made in 
the chemical treatment of water; the lime-soda 
softening process, for instance, was now carried out 
much more exactly and was more reliable than it 
The author had not said much about 
sodium aluminate, which definitely assisted the 
lime-soda reaction and enabled waters to be pro- 
duced with a much lower degree of hardness than 
would be the case without it. A point not men- 
tioned in the paper was that in treating water 
containing silica or silicates in that way and control- 
ling the softening process to reduce both the calcium 
and the magnesium contents as low as _ possible, 
the character of the boiler scale would be changed, 
and instead of consisting of the familiar calcium 
sulphate or calcium carbonate, it was easy to form 
a scale consisting almost entirely of calcium silicate. 
This was a very hard material and was difficult to 
remove. The use of sodium aluminate controlled 
this type of scale. Silica was also troublesome with 
zeolite plants unless the operating conditions were 
exactly right, the silica interfered with the 
exchange. Nothing had been said about different 
types of boiler. His own experience was that the 
tvpe had an important bearing on the question, 
certain types being able to work satisfactorily with 
water containing three four times the total 
amount of solids as other types. Similarly, the 
design of the superheater did, he thought, affect 
the degree of carry-over. 

Mr. T. Fordyce related some experiences from the 
point of view of boiler-insurance work. His view 
regarding superheater-tube failures was that they 
resulted most commonly from the fact that the 
metal used would not stand up to the conditions 
imposed upon it by overheating. He then gave 
instances of causes of trouble not easily detected. 
One of these related to high-pressure boilers added 
to an installation of medium-pressure boilers which 
had previously worked quite satisfactorily. Both 
sets had the same feed water. This had been stored 
in a reservoir near destructor chimneys, and it was 
thought that heavy rains brought corrosive sub- 
stances from the gases from them. Covering the 
reservoir stopped the trouble. A contaminated 
atmosphere was also responsible for severe corrosion 
in the case of an air reservoir constructed from a 
disused Lancashire boiler. He was of opinion that 
atmospheric contamination could not be overlooked 
when considering feed-water supply. Mr. Fordyce 
then quoted cases of trouble traceable to minute 
quantities of oil in the feed water. He concluded 
by supporting Mr. Hewson’s plea for the employment 
of a specialist feed-water chemist on large plants. 

Major W. Gregson pointed out that most of the 
examples given in the paper were cases of failure 
due to the effects of neglect in operating high- 
pressure boilers differently from low-pressure ones 
rather than from the effects of partially-treated feed 
water. At the same time, for every boiler tube 
failing in practice there were enormous numbers in 
daily operation without giving trouble, in spite of 
| the fact that the feed water was not always looked 
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after as it should be. This immunity meant, 
however, that more care had to be given to inspec- 
tion and overhaul, and it was not uncommon for 
two or three boilers in large industrial plants to be 
so laid off at one time. He thought such a stage 
ought to have been long past, and it was only 
common sense to attend to the feed water so that 
a boiler could work continuously. He could not 
agree that a chemist was indispensable for al 
boiler plants. A good all-round mechanical engineer 
with a fair chance of picking up the chemistry of 
water treatment should be quite capable of looking 
after a reasonably-sized plant. Major Gregson 
concluded by a comparison between the feed-water 
conditions obtaining in marine boiler installations 
and those on land. 

Mr. W. E. Keith Piercy said reference had been 
made by one speaker to sodium metaphosphate. It 
was quite correct that this substance had the 
property of combining with calcium so that the 
calcium was rendered soluble. The price 
moreover, not nearly so high as that stated, and 
the metaphosphate was now being produced on a 
commercial scale at the rate of several tons per 
week. 

Time did not permit Mr. Glinn to reply in detail 
to the various points »*.~d, a short general reply 
only being possible. He concluded by saying that 
further consideration would be given in a written 
reply for publication in the Transactions. 
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NOTES. 
INDUSTRIAL REORGANISATION. 

Tue Annual Dinner of the British Chemical Plant 
Manufacturers’ Association, which held at 
Maison Jules, Jermyn-street, London, S8.W., on 
Thursday, January 24, with Mr. E. A. Alliott in the 
chair, was followed by an address by Lord Melchett 
on the Industrial Reorganisation (Enabling) Bill, 
which is shortly to be introduced in the House of 
Lords. It would, he said, be physically possible 
to double the production of every commodity 
within ten years, and technically it would be equally 
practicable. The difficulty was that there was no 
economic machinery for dealing with the state of 
atfairs which would thus be brought about. Unless 
production were controlled, any price level that might 
be set up would soon be disturbed, and such a form 
of control meant less a restriction of production 
than a limiting of the power to produce in excess 
of capacity to absorb. To-day uncontrolled com- 
petition resulted in a struggle which was neither 
short nor decisive, the outcome being small, or 
non-existent, profits, low wages, poor working con- 
ditions and inadequate research. The object of the 
Bill being introduced was to enable the majority of 
producers in an industry to enforce a scheme of re 
organisation and thus to promote efficiency, eliminate 
wasteful competition and facilitate the manufacture 
and supply of the products consumed. It was 
proposed that any person or association having 
an “ownership interest” in an industry might 
submit a scheme to the Board of Trade, who 
would, in turn, transmit it to a National Industrial 
Council for their report. The Council would, after 
considering any objections, prepare a draft report 
on the scheme, stating especially whether it was in 
the public interest, whether the industry concerned 
was one suitable for independent reorganisation, 
and whether it could be carried out without 
detriment to other industries. There was provision 
for the making of representations and for the 
holding of an inquiry on the draft report, after which 
a final report would be prepared for submission 
to the Minister. If this report were favourable, 
it would be accompanied by a supplement dealing 
with the manner in which the industry was to 
vote on the main scheme, and it was an essential 
feature that a scheme would only be imposed if 
there was at least a three-quarters majority in its 
favour. In the event of a successful poll, th 
scheme would be embodied in a Draft Order, which 
would contain provisions for establishing a bod) 
to administer the scheme, and would be submitted 
for Parliamentary approval. As the members 0! 
the industry concerned would alone have the right to 
vote, Lord Melchett claimed that a real measure 
of self-government would be obtained, and the dis- 
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advantage of the present methods of legislation, 
either by private or Government Bill, would be 
avoided. Parliament, in fact, was a body entirely 
unsuited to deal with such questions. 


Tue ENGINEER AND THE METALLURGIST. 

That engineering progress depends largely on 
complete collaboration between the engineer and 
the metallurgist, and that great possibilities would 
be opened up as a result of further systematic 
research in metallurgy, were among the points 
emphasised by Mr. A. J. Grant, in the course of 
his presidential address, delivered before the 
Sheffield Society of Engineers and Metallurgists, on 
January 21. The engineering conception, based 
on increasing knowledge of physical laws, could, at 
times, he stated, see the mechanical progress 
possible—provided a suitable metal having the 
necessary mechanical and physical properties, was 
available, and the more completely the engineer and 
the physicist disclosed their dependence upon 
certain directions of metallurgical development, 
the sooner would the needs be met. While complete 
collaboration could easily be accepted as an abstract 
idea, it was unfortunately still far from being 
acknowledged in practice. The electrical engineer 
who designed rotor forgings having a shape suitable 
for his requirements, but the very worst possible 
from the metallurgist’s and steelmaker’s point of 
view, was a case in point. The fullest confidence 
should exist between the designer of a new machine 
or structure and those responsible to him for the 
supply of his materials. An interesting example of 
this character had recently come to his notice. 
An aero-engine designer wished to place, in juxta- 
position in an engine, a steel and an aluminium alloy, 
but the dissimilarity between the coefficients of 
expansion, which normally exists between the two 
materials was a source of difficulty. The co-opera- 
tion of metallurgists was secured and, as a result of 
experiment, a nickel-chromium-manganese austenitic 
steel was produced, having not only the necessary 
mechanical properties, but also a coefficient of 
expansion identical with that of the aluminium alloy. 
Hence, the engineer’s problem was solved. The 
past achievements of metallurgists had undoubtedly 
been considerable, but the future possibilities, as 
further knowledge of the structure of matter became 
available, were almost as great. Only 18 months 
ago, it had been shown that if 30 per cent. of nickel 
and 12 per cent. of aluminium be added to steel, 
an alloy was obtained the magnetic properties of 
which greatly surpassed those of any material 
previously available. This was amazing because it 
had never entered into the minds of anyone that 
a high proportion of nickel or a high proportion of 
aluminium, or indeed both together, would have 
any such effect. 


RESEARCH IN CHEMICAL TECHNOLOGY. 

The Department of Chemical Technology of the 
Imperial College of Science and Technology was 
inaugurated in 1912 for post-graduate study and 
research in fuel technology, chemical engineering 
and electrochemistry. The first section is in 
charge of the Head of the Department, Professor 
W. A. Bone, F.R.S., the other two being supervised 
by Assistant Professor 8. G. M. Ure and Assistant 
Professor G. I. Finch, respectively. Much of the 
equipment has been designed in the Department 
to enable special researches to be carried on, and 
includes apparatus for the benzene-pressure-ex- 
traction and pressure-hydrogenation of coals and the 
micro-chemical analysis of their various products ; 
machines for compressing gases to pressures of 
1,000 atmospheres and bombs for exploding them 
at the same initial pressures, so that explosion 
pressures up to a maximum of 10,000 atmospheres 
are developed. Fraser high-speed cameras are in- 
stalled for the investigation of gaseous explosions, 
and enable flame movements of frequencies up 
to 1,000,000 per second to be analysed; direct- 
current high-tension generators and electron diffrac- 
Hon cameras are also in use. There are ball mills for 
investigating the energy distribution in size-reduction 
Operations, and belt and pneumatic conveyors for 
studying the transport of solid materials. The work 
carried on may be described as “ long distance ” re- 
search, its object being to explore new possibilities, to 


discover new facts and relationships, and to establish 
new data on a reliable basis. The work is carried 
out, under the direction of the professors concerned, 
by groups of investigators, each group usually 
having a nucleus of paid research assistants, the 
senior of whom is in responsible charge. In this 
way, though the personnel of the junior assistants 
may change, there is no break in the main line of 
research. The difficulty is, of course, finance. 
During the past five years running costs have been 
met from grants, partly from the ordinary funds 
of the College and partly from outside bodies such 
as the Royal Society, the Department of Scientific 
and Industrial Research, the British Iron and Steel 
Federation and private firms. Continued support is 
required and will, it is to be hoped, be obtained, 
in order that the work may be carried on during the 
next five years. This, however, is not the only 
problem. The rapid development of the Depart- 
ment has filled the present building to its capacity, 
and plans have already been prepared for its 
extension at a cost of 30,000/. Such an extension 
will necessarily involve increased annual overhead 
charges, so that the generosity of those who benefit 
from the useful work that is being carried on 
must be exploited to the fullest extent. We hope 
that the appeal now being made to this will be 
successful. 
A Five-Year Puan For THE Roaps. 


There can be little doubt that one of the sub- 
sidiary causes of the present traffic problem is the 
great improvement that has been effected in 
both major and minor roads in recent years, as 
these improvements have led to a great extension 
in wheeled traffic. It therefore appears somewhat 
paradoxical at first sight that the Minister of 
Transport, who has been unremitting in his efforts 
to reduce road fatalities, should have announced 
that the National Government has decided on a 
five-year plan for the roads to cover extensive 
further improvements. The announcement was 
made by Mr. Hore-Belisha when proposing the 
toast of “ The City of Birmingham ” at the annual 
banquet of the Birmingham Jewellers’ and Silver- 
smiths’ Association on Saturday, January 26. The 
fact of the matter is, however, that the majority 
of road improvements made since the war have 
been in the directions of improved surfacing, 
widening, and the removal of sharp curves. All 
these measures encourage the use of the roads, 
and tend to speed up traffic while leaving the pro- 
blem of the cross-road untouched, and, in addition, 
the provision of adequate footways on the new 
highways has received anything but adequate 
attention. If further improvements are not to lead 
to increased fatalities, it is essential that their 
potential dangers should be clearly visualised, and 
that the new construction should incorporate all 
reasonable measures to secure greater safety. It is 
satisfactory to note the Minister’s statement that 
the new plan, apart from eliminating weak bridges, 
removing blind corners, reducing camber and 
effecting super-elevation—all measures tending to 
facilitate traffic flow—also includes the provision 
of dual carriageways, footpaths, and cycling tracks, 
and means for the circumvention of the dangers of 
cross-roads. The divisional road engineers of the 
Ministry are being instructed to get into touch with 
highway authorities at once with a view to selecting 
the schemes to be approved as the first instalment 
of the programme. The main object of the scheme 
is to enable highway authorities to lay their plans 
in the knowledge that a comprehensive view will 
be taken of their requirements, and that their 
projects are not likely to suffer from the disabilities 
inseparable from a hand-to-mouth policy. The 
disadvantage will also be eliminated of authorities 
being kept in suspense for decisions until too late 
in their own financial year. 

TRADE ASSOCIATIONS. 


Speaking at the sixteenth annual dinner of the 
Drawing Office Material Manufacturers’ and Dealers’ 
Association, on Wednesday, the 23rd ultimo, the 
retiring President, Mr. A. P. Webster, who occupied 
the chair, expressed views on the objects of trade 
associations which will doubtless meet with general 
approbation. He referred to the remarkable spread 


the Association’s life, and said he believed that 
trade associations were destined to play an important 
part in the future planning of British industry. 
Those having expert knowledge of an industry were 
being called into the councils of the nation and the 
value of the contribution they could make was 
dependent upon the effectiveness of their organisa- 
tion and the extent of their goodwill. Trade 
associations were the servants of the community and 
could not expect official support unless service to 
the community was the foundation of their work. 
Realisation of this would enable many present 
problems to be dealt with and must be the. basis 
of the discussion on which decisions were finally 
made. He thought the official view was that it was 
desirable for each industry to work out its own 
salvation, though the Government might be pre- 
pared to render assistance when desired. It was 
obvious, however, that the Government must be 
assured that nothing done would be prejudicial to 
the national welfare. With this in mind, he would 
welcome the closest scrutiny of the operations of the 
Association. Mr. Webster’s remarks were made in 
his reply to the toast of “‘ The Association,” proposed 
by the Right Hon. The Earl of Birkenhead. The 
toast of “‘ The Visitors” was proposed by the newly- 
elected President, Mr. L. Taylor, M.C., and responses 
were made by Sir Alexander Mackenzie Livingstone, 
and by Mr. J. P. MacLaurin. Sir Alexander spoke 
in highly appreciative terms of the work done by 
Mr. Webster throughout the life of the Association, 
as also did Mr. J. P. Halden in proposing a vote of 
thanks to the retiring president. 


AUTOMOBILE RESEARCH WORK. 


Broadly speaking, private firms only undertake 
research work in relation to some particular problem 
affecting their own products, and have neither time 
nor money to undertake work on fundamental 
problems affecting the whole industry in which 
they are engaged. Researches of the latter type, 
which are often very costly, can best be carried out 
on a co-operative basis, and it was for this reason 
that the research department of the Institution 
of Automobile Engineers was created. This depart- 
ment, which has now been in existence for three and 
a half years, has the full co-operation and sympathy 
of the Government, through its Department of 
Scientific and Industrial Research, and also of the 
motor industry through the Society of Motor Manu- 
facturers and Traders. The excellent work carried 
out by the department in the investigation of 
cylinder wear has already been referred to in our 
columns, and forms a striking example of the value 
of co-operative action, since it has been estimated 
by the chief engineer of one of our leading manu- 
facturers that the investigation will save the 
industry more money in a short time than the 
whole cost of the research department to date. 
Other researches which have either been completed 
or are now receiving attention relate to the factors 
influencing the rate at which an exhaust valve 
hammers itself into its seat, with measurement of 
the wear resistance of a large number of seat 
materials ; the effect on lubricating oil consumption 
of engine speed, rate of oil feed, ring and piston 
clearances, &c. ; the limiting loads and temperatures 
of modern bearing materials; exhaust silencing ; 
and the wear and frictional properties of brake 
linings and drum materials. Several of these 
problems have already received spasmodic 
attention by various research workers, but require 
further investigation. An appeal is now being 
made for increased support for the department, 
particularly by an increase in the number of affiliated 
companies. Some estimation of the appreciation 
in which the work already done is held by such 
companies is afforded by the fact that their number 
has increased from 28 to 160 in the period since 
the department was formed. The affiliated com- 
panies include not only manufacturers of private 
cars, commercial vehicles and motor cycles, but 
also fleet operators, oil companies, tyre manu- 
facturers, iron and steel works, and manufacturers 
of a wide range of accessories. It will thus be 
evident that a membership of 160, although en- 
couraging in its way, represents only a small 
proportion of the companies who might support 
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the department with mutual advantage. 





THE NEWCOMEN SOCIETY. 


At a meeting of the Newcomen Society, held on 
January 23, at the Westminster Café, Holborn, four 
short papers were read and discussed. The first of 
these was on “ Shrinking-on,” by Mr. Rhys Jenkins. 
Some of the operations of the smith, said Mr. Jenkins, 
is riveting and welding, go back to early times, but 
it is a mistake to assume that they all do so. A con- 
sideration of what has been written on the subject 
of * shrinking-on ” shows that it is of comparatively 
modern origin. The to have started 
with the millwrights at the beginning of the Nineteenth 
or perhaps towards the end of the Eighteenth Century, 
and Robertson Buchanan appears to be the first writer 
to mention it. In his essay on the “ Shafts of Mills,” 
written in 1808, in dealing with wooden shafts fitted 
with cross-tailed gudgeons, he states that the ends of 
the shafts are hooped and that “‘ the hoops are driven 
on the ends of the shaft when warm and lay firm hold 
of the ends of the cross-tails.’"” Oliver Evans, in his 
Willwright’s Guide somewhat more ex plic it; 


process seems 


was 


he says, * these bands being put on hot, become very 
tight as they cool.” In 1812, or soon after, William 
Losh made cast-iron railway wheels with the naves 


split and hooped “at each end with iron rings put on 
red hot,” and he also later on applied tyres to railway 
wheels while hot. How soon after this the plan was 
taken up by wheelwrights is not clear. Hoop tyres 
had been proposed at any rate as early as 1772, and 


to some extent they had come into use. A writer in 
i810 said that they were not uncommon for light 
vehicles, but that their use was on the decline. It is 
not until [842 that the practice of shrinking-on is 
cctually described as in current use for the tyres of 


road-vehicle wheels. The following 1843, John 
Frith of Sheffield patented a cast gun hooped at the 
rear with strong wrought iron or steel bands driven on 


year, 


while hot The process of shrinking-on had by this 
time come into general use \ brisk dis« ussion followed 
the reading of Mr. Jenkins’ paper, and it was put 


forward that it seemed quite possible that the process 
of shrinking-on was actually practised at a much earlier 
period, although neither the term nor a description of 
the process had found its way into print. 

Another paper read during the evening was that by 
Mr. D. M. Henshaw, who of the 
work of Bryan Donkin refer 
ence to the pantograph engraving machine which he 
made a hundred years ago, and which is still in use 
by Messrs. The Bryan Donkin Company, at their works 
at Chesterfield 

Donkin was the pioneer of the continuous paper-mak- 
ing machine in this country. The machine Mr. Henshaw 
described was originally for cutting strainer 
plates for paper-making machines, and the pantograph 
was added to it for engraving purposes and for cutting 
dies. It has been in use a very long time for die-cutting, 
ind beautiful and accurate work is still being turned 
with its aid by a member of the staff, who has 

with the firm sixty years Photographs and 
diagrams of the machine, as well as specimens of the 
work it does, were exhibited by Mr. Henshaw, who also 
described the rose engine, which has long been in use 
by the Donkin firm for turning the fine lines on the 
dies which produce the intricate patterns used as a 
background on bank notes and cheques. Donkin, who 
was elected F.R.S, in 1838, was a man of many activities. 
At one time he turned his attention to the canning of 
food, and the firm still possess one of the tins of food 
supplied to Sir John Franklin on his last expedition 
to the Aretie and which was brought back to England 
by a subsequent expedition sent to search for him. 
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THE LATE MR. H. A. REED. 


Mr. Henry AsamMan REED, whose death, we regret 
to record, occurred in London on Monday, January 21, 
at the age of 69, was a civil engineer, whose wide experi- 
ence in the construction of railways, canals, docks and 
other works had gained him a distinguished position 
in that branch of the profession to which he belonged. 
His expert knowledge on these subjects was widely 
utilised by the Government both during and after the 
war; and he had in recent years represented Great 
Britain at numerous important and had 
been consulted by many other Governments. 

Henry Ashman Reed was born at Bristol on May 3, 
1866, and was educated at the Merchant Venturers’ 
School and University College in that city. During 
part of the time he was attending the latter institution 
he was articled as pupil to Mr. Charles Richardson, 
who was then engaged in supervising the construction 
of the Severn and Patchway tunnels, as well as other 
works on that section of the Great Western Railway. 
Mr. Reed remained with Mr, Richardson for about a 
year after the end of his pupilage, by which time the 
various works mentioned had been completed. In 
November, 1887, he joined the staff of Mr. T. A. 


congresses 


Walker, as assistant contractors’ engineer on the con- 


struction of the Manchester Ship Canal. 
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During the 
time he held this position he was engaged on the 
Irlam section, where the works included a set of locks 
and sluices, four miles of canal itself, with various 
wharves, the construction of coal hoists and sidings at 
Parkington, two deviations for carrying the Cheshire 
Lines Railway over the canal and new railway stations 
at Cadishead, Irlam and Parkington. The deviations, 
especially,, were very important, being each about 
three miles long and including several heavy steel and 
masonry bridges. After 1891 he was in full charge of 
this section and superintended its completion when the 
contract had been taken over by Mr. C. J. Wills. 

In 1894, Mr. Reed joined the staff of Messrs. Topham, 
Jones and Railton and was placed by them in charge 
of the dredging work this firm was carrying out for 
the Admiralty inside the breakwater at Plymouth 
and at Devonport. He was then appointed engineer 
in charge of the Leicester to Rugby section of the 
extension of the Manchester, Sheffield and Lincolnshire 
(afterwards the Great Central Railway) to 
London. This section was 16 miles long and, in addi- 
tion to other involved the construction of 
60 bridges and and three stations. He left 
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Tue Late Mr. H. A. REED. 

the Great Central Railway works to take up the post 
of chief engineer for his firm at Gibraltar, where the 
harbour and dockyard were being reconstructed and 
extended for the Admiralty. These extensive develop- 
ments on which he was engaged until 1907, included 
three breakwaters, which made of concrete 
blocks, founded on rubble mounds, lengths of block and 
concrete wharf walls, much dredging, three graving 
docks capable of docking the largest warship then 
afloat, eight slipways for destroyers and torpedo boats, 
several ranges of coal sheds, and finally a dockyard 
complete with engineering shops, stores, offices, water 
supply, and drainage. In addition, a commercial 
harbour was also constructed under his supervision. 


were 


To carry out this scheme very heavy temporary 
works had to be undertaken. Dams had to be 
constructed in water 50 ft. deep round the area 
subsequently occupied by the docks. These were 


formed of excavated and dredged material and were 
made watertight for about two-thirds of their length 
by the employment of a concrete core wall. For the 
remainder of the length a puddle wall in the same 
position was used. In addition, Mr. Reed designed a 
graving dock 250 ft. long, with a 45-ft. entrance, for 
dealing with dredgers and other floating plant. This 
saved a great deal of time and money as the nearest 
commercial dock available was at Cadiz. 

On the completion of the works at Gibraltar, Mr. 
Reed returned to England and was for a few months 
contractor's engineer on the deep-water dock then 
being constructed at Southampton. In November, 
1907, however, he became an Engineering Inspector 
on the staff of the Local Government Board, and during 
his three years’ tenure of this post conducted many 
important inquiries into engineering schemes. After 
about a year in private practice he became chief 
engineer of the Manchester Ship Canal, a post he held 
until April, 1930, when he was appointed consulting 
engineer. During his eighteen years as chief engineer 
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Mr. Reed was responsible for a great deal of improv: 
ment and construction work on this important wat 
way. He carried out the deepening of the lower 
reaches of the canal, the construction of Stanlow Oil 
Dock and grain elevator, well building a 
number of reinforced concrete transit sheds, with 
33,000 sq. yards of storage space and installing a co 
plete equipruent of electric cranes. 

Mr. PRevd’s experience on the Gibraltar harbour 
work end at Southampton and Manchester gained for 
him a wide reputation as an authority on port engin. 
eering. As a result he became, at the request of the 
Foreign Office, a member of the British Technical 
Committees, which inspected the Rhine in 1924 and 1929, 
under the terms of the Treaty of Mannheim, 1868, while 
during the war he acted as adviser to the War Office 
on the Port of Richborough. In 1928, he was invited 
by the Egyptian Government to advise them on th« 
question of inland waterways and in the following 
year was appointed a member of the International 
Commission on the River Congo for the Belgian Govern- 
ment. In 1932, he was also appointed a representative 
of Great Britain on the Permanent International 
Commission of Navigation Congresses, and with 
French, Dutch and German colleagues acted on a 
Committee for the preparation of a technical dictionary. 
This was intended to be in several languages and was 
to include all the words and phrases used at sea and 
on rivers as well as those connected with the design, 
construction and maintenance docks and 
harbours. He was an official delegate at the Naviga- 
tion Congresses held in Cairo in 1927 and Venice in 
1931, and was for many years a member of the Inte1 
national Technical Commission of the Suez Canal. 

Mr. Reed was elected an Associate Member of the 
Institution of Civil Engineers in 1891, and was trans 
ferred to the class of Member in 1902. He was serving 
on the Council at the time of his death. He delivered 
the Vernon Harcourt Lecture in 1928, and among his 
contributions to the Proceedings was a paper on “A 
Simple Method of Bonding the Brickwork of a Square 
Arch with Oblique Faces” for which he was awarded 
a Telford Premium. He was elected a member of 
the Institution of Mechanical Engineers in 1913 and 
was also a member of the Association of Consulting 
Engineers. 


THE LATE MR. J. BJORNSTAD. 


We note with regret the death of Mr. 
Bjérnstad, which occurred suddenly at Reading on 
January 19. Mr. Bjérnstad, who had been super- 
intendent engineer of Messrs. The Pulsometer Engineer 
ing Company, Limited, Nine Elms Works, Reading, 
for some twenty-three years, was the son of Captain 
Ivar Bjérnstad, of the Norwegian Army, and was 
born on October 1, 1868. He was educated at the 
Kathedral Skolen, Christiania, and, after serving an 
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apprenticeship with Messrs. Nylands Mekaniska 
Verksted, shipbuilders and engineers, Christiania, 


became a student at the Technical College, in Chris- 
tiania, where he remained for four years, gaining first 
class honours in engineering and chemistry. Mr. 
Bjérnstad then entered the works of Messrs. Rode- 
lékkens Jernstéberi, and was given the task of designing, 
superintending the erection and starting up a number 
of water-turbine installations, wood-pulp factories and 
other works. He came to England in 1890 to take up 
the position of leading draughtsman on the staff ot 
Messrs. Easton and Anderson, Limited, and four years 
later became chief draughtsman to the successors of 
this firm, Messrs. Easton, Anderson and Goolden, 
Limited. In 1899 Mr. Bjérnstad was made chief 
engineer and works manager, and, when the works at 
Erith were closed down in 1904, he continued to be 
connected with the reconstructed firm of Messrs. Easton 
and Anderson, as partner, and was given charge of all 
mechanical work. 

When, some years later, his firm was taken over b) 
Messrs. The Pulsometer Engineering Company, Limited, 
Mr. Bjérnstad was appointed superintending engineer 
to this company, a position which he retained until 
recently, when failing health obliged him to relinquish 
his duties. Among other works, he designed many 
hydraulic pumping installations for service at Cardiff, 


Hull, Leith, Barry, and in the Port of London. He 
was, moreover, responsible for a large number of 
sewage installations throughout this country and 


abroad, and also designed and superintended tbe 
construction of passenger lifts for the City and South 
London Railway, the Great Northern and City Railway. 
the Greenwich footway tunnel and the Tower at New 
Brighton. He designed the machinery for the large 
pumping plants for Government Docks at Gibraltar 
and Keyham, and also for the Buenos Aires Govern 
ment Docks, and pumping machinery for waterworks 
in England, India, Egypt, Belgium and elsewher 
Mr. Bjérnstad became a member of the Institution 





Mechanical Engineers in 1903, and of the Instituti 
of Electrical Engineers in 1904. He was also a membet 
of the Verein Deutscher Ingenieure. 
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BOX-TYPE FEEDER PILLAR. 
THE box-type overground feeder pillars and sub- 
station distribution panels, which have recently been 
designed by Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, Holborn Viaduct, London, E.C., are 
intended for use with multi-core cables. They are 
totally enclosed, all the live metal at the back being 
under compound and fully protected. 

As will be seen from Figs. 1 and 2, each ‘bus bar 

consists of two parallel sets of copper strips, { in. wide 
by ¥ in. thick, the number varying according to the 
current carrying capacity. Each set of strips is placed 
sufficiently far apart to accommodate the bolts of the 
bus bar clamping plate A, and is supported by the 
malleable iron suspension fitting B, which is in turn 
connected to two U-shaped steel clamps C and a tee-iron 
supporting strap D. This arrangement, as will be clear 
obviates the necessity of drilling the supporting straps 
and *bus bars. The bottom of the unit is anchored in 
position by means of a bracket E, which is connected 
to a horizontal fixing strap F, thus enabling units of 
any capacity to be mounted side by side. The separate 
fixing straps form an articulated fixing bar along the 
bottom of the complete sets of units. Each fuse unit 
is connected to the *bus bars by tinned copper ’bus bar 
connectors G of generous cross-section which are held in 
position by the clamping plates already mentioned. 
These plates are Parkerised and are coloured to assist 
in phase identification. A view of the arrangement 
‘ppears in Fig. 5. 
_ It is possible to withdraw an individual unit without 
disturbing the others, and, if necessary, with the *bus 
bars alive. This is effected by loosening the "bus bar 
clamping plates and sliding them away from the ’bus bar 
connector. The fixing strips at the bottom are then 
removed and the clamps detached from the suspension 
fitting at the top. 

lhe porcelain fuse handle, which has been standardised 
forall units, is fitted with contact blocks designed in such 
4 Way that either wire or strip fuse elements can easily 
be fitted. The wire or strip is clamped between small 
wedge-type clamps and is fixed to the contact blocks, 
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at the ends of the asbestos tube, which houses the 
elements. This arrangement has the advantage that 
the necessity for bending the strip or element at the 
end is eliminated thus reducing the risk of fracture at 
this point. The fuse handles can, if required, be fitted 
with cartridge fuse or quick-break links, or can be 
replaced by solid copper links. 

The cable connectors, details of which are shown in 
Fig. 4, are designed so that each can be withdrawn for 
jointing purposes by the removal of one nut only from 
the front of the unit. As will be seen, the connector is 
tapered down to a screwed stem, which passes through 
the contact clips and a heavy forged pressing and is 
secured by the nut first mentioned. The spring copper 
contacts are mounted on porcelain insulators, marked 
H in Fig. 2, these insulatérs being attached to the 
front of the unit by means of pressed-steel clamping 
plates, as shown in more detail in Fig. 4. In view of 
the growing practice of installing five-core cables to 
enable the street lighting load to be supplied and 
controlled from a fifth core, a range of units provided 
with a small fuse to protect this core has been stan- 
dardised. This fuse, marked J in Fig. 2, is mounted on 
the front of the unit below the neutral link K. This 
link is made of high conductivity copper of the full 
section necessary to carry a current equal to that 
carried by the phases. Both lead core glands or tinned 
brass wiping glands are standardised for use with 
this box and armour grips are also provided where 
required for either steel tape or wire armoured cables, 

As will be seen from Fig. 3, which is a view of an 
overground connecting box with the door at the back 
open, all the live metal is protected by rust-proof 
sheet steel sealing chambers. These sealing chambers 
extend the whole length of the units, and consist of 
two pressings, which, when mounted together, form 
an approximately rectangular hollow section of ample 
dimensions. The joint between the pressings, one of 
which forms the front of the chamber and the other 
the back, is compound-tight and is formed by U-shaped 
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curled edges on the back pressing. These edges give 
a spring fit at the same time provide a wide joint 
when fitted to similar U-shaped grooves on the front 
pressing. The two sections are secured by external 
straps, as shown at L in Fig. 2, and are surmounted by 
a cast-iron cover M. The space thus formed behind 
the fuses is filled in with compound, and it is claimed 
that there is little risk of cavities being formed owing 
to the fact that the steel sheet heats up quickly. The 
easy flow and even settlement of the compound are 
also assisted by the smoothness of the interior surface 
of the chamber and by the absence of internal lugs 
and fixing screws. 

All the sheet-steel surfaces in the unit are rust- 
proofed by the Parkerising process, which by converting 
the exposed metal into phosphates provides a highly 
resistant crystalline skin, insoluble in water, and 
permanent in air. This roughened surface also acts 
as an effective base for paint or enamel, as may be 
indicated by the fact that a specimen box treated in 
this way is still in perfect condition after sixteen months 
in a very exposed condition. 

During tests taken on a number of such units, 
a minimum flash-over of 13,000 volts was obtained. 
Units were also subjected to daily temperature cycles, 
varying from 58 deg. F. to 145 deg. F., for twenty-six 
days in order to ascertain the compound-tightness of 
the joints. The results were highly satisfactory, since 
no signs of leakage occurred during this period. 








PURE IRON FOR THE ENAMELLING 
INDUSTRY. 


A papER, entitled “‘ Enamelling Iron,” read by 
Mr. N. H. Oakley-Evans, of Messrs. Armco, Limited, 
before the Institute of Vitreous Enamellers, Southern 
Section, London, on October 24, 1934, before the 
Midland Section, Birmingham, on October 25 and the 
Northern Section, Manchester, on October 26, dealt 
with the characteristics of pure iron manufactured 
to meet the needs of the enamelling industry and also 
referred to some of the difficulties encountered in the 
enamelling process. The author stated that a typical 
high-grade iron for enamelling purposes contains 
0-025 per cent, of carbon, 0-030 per cent. of man- 
ganese, 0-009 per cent. of phosphorus, 0-035 per cent. 
of sulphur, and a trace of silicon. The approximate 
physical properties of this material are :—Tensile 
strength, 20 tons per square inch ; yield point, 70 per 
cent. of the tensile strength ; elongation. 25 per cent. 
on 8 in. ; and Rockwell hardness (B Scale), 40. These 
values, however, are varied to meet individual require- 
ments, namely, according to whether the material is 
needed for flat work, drawing, forming, or spinning. 

A clean enamelling shop is a prerequisite to good 
enamelling, and, likewise, clean ingredients and cleanli- 
ness in the metal are imperative. Raw materials are 
selected with care, and the refining process in the open- 





hearth furnace must be prolonged at high temperatures, 
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with frequent check tests, to obtain iron of the 
necessary purity and entirely free from harmfu 


inclusions. A uniform ferrite structure is desirable, 
iron carbide being virtually absent, and it is 
essential for the best results that a sound structure 
be accompanied by a uniformly clean sheet surface, 
to avoid pitfalls in enamelling. Good surface is 
not only the result of sheet rolling, but is 
dependent upon exacting care being exercised 
throughout manufacture, from the ingot to the finished 
sheet. The heating of ingots in the soaking pits prior 
to blooming and bar-rolling should be done in such 
a way that a uniform temperature is attained without 
burning or overheating the iron. Conditions at blooming 
and bar mills must be such that heavy scale, scabs, 
lapped bars and rough edges are eliminated. Further- 
more, the slabs must be carefully cropped to avoid 
lamination, which might occur from piped areas. 
Hot rolling-mill installations, where pure iron is made, 
should be immaculate ; temperatures must be carefully 
regulated, and the atmosphere clean and under strict 
control, otherwise prime quality cannot be obtained. 
Cleanliness must again be exercised in heat treating ; 
whether sheets are box-annealed or normalised tem- 
peratures must be pyrometrically controlled and the 
fuel and furnace conditions such that proper reducing 
atmospheres obtain. Pickling operations demand 
constant checks on temperatures, acid concentration, 
and freedom from foreign matter which might be 
detrimental to sheet surfaces. Throughout the pro- 
cessing of iron intended for enamelling, great care is 
exercised in all handling, rolling and shearing operations 
to avoid surface contamination by oil, grease or other 
extraneous matter. 

The best type of sheet surface for vitreous enamelling 
has been the subject of a great deal of research. 
A happy medium must be found between a rough 
surface, from which defects may arise owing to scale 
or pits, and that of a highly-polished or cold-rolled 
surface, the smoothness of which interferes with a 
satisfactory bond. A matt-like surface, which, under 
the microscope, shows minute tentacles which grip 
and bind the enamel coating to the base metal, forming 
a sound, solid foundation, is the most desirable. 

So many enamelled products to-day are subjected to 
drawing, and assembly by welding, that it is of great 
importance that the base metal should be capable of 
being welded easily without blistering. Pure iron 
lends itself admirably to a strong uniform weld, over 
which enamel coatings may be fused with scarcely a 
trace of the joint showing. There are many applica- 
tions at the present time, such as refrigerator linings, 
oven doors, and a multitude of accessory parts, 
which definitely require material suitable for deep- 
drawing work. In such cases, the metal must be 
treated specially, and the supplier can do this intelli- 
gently only when blue prints or samples of the parts 
to be made are furnished. For spinning and deep- 
stamping the best results are obtained with iron 
having a normalised structure. 

Modern Applications.—Hollow-ware was, of course, 
one of the original products of the enamelling industry. 
During the last few years, however, new applications 
have been found. Vitreous enamelling is eminently 
desirable and practical where durability, consistency 
of surface protection, attractiveness of colour, good 
appearance and hygienic cleanliness are called for. 
Drawn metal, which is light, strong, attractive and 
economical, is, in many directions, replacing cast iron, 
particularly for sanitary ware. In England, at the 
present time, excellent progress is being made with 
the manufacture of vitreous-enamelled piping for 
interior and exterior drainage systems, as well as for 
roofing gutters, roofing tiles and corrugated enamelled 
roofing. In the United States enamelled houses have 
gone beyond the experimental stages, and, actually, 
a great impetus has been given during the past year 
to structures having exterior walls made of vitreous- 
enamelled panels. In the field of industry at the 
present time vitreous-enamelled tanks are widely used 
in the brewery trade, glass-lined tanks convey milk 
to the markets, our Underground stations, in some 
cases, are lined with vitreous-enamelled tiles, and, in 
India, extensive experiments are being made with 
vitreous-enamelled rail-coach panels. 

Enamelling Problems.—-Factors which may hamper, 
to some degree, the more extensive use of vitreous 
enamelling are the troubles which are commonly 
suffered in the application of a satisfactory enamel 
coating. It is only by a pooling of interests and by 
close co-operation between iron producers and enamel- 
lers that these problems can be solved. Among diffi- 
culties which are not always traceable to the metal is 
that to which the name “ copperheading”” has been 
given. During the firing of the enamel, there is a 
normal oxidation of the iron surface before the enamel 
fuses. This oxidation is a result of the infiltration of 
air between the particles of the dried enamel coating, 
and it is governed by many factors, among 


which are the rate of heating, furnace atmosphere, the 





| 
type of iron used, the gauge of the metal, the thickness | 


of the enamel coating, and the fineness of grinding 
A portion of the oxide produced during firing 
dissolves in the enamel, and, in cooling, may 
recrystallise in bronze or copper-coloured iron oxide 
crystals. Oxidation of the metal during firing may be 


excessive in amount, particularly when the enamel | 
Hence, to minimise copperheading, | 


flows sluggishly. 
hard and soft mixed enamel ground coats are now 
almost universally employed. As the result of investi- 


gation, copperheading has been associated definitely | 
with the enamel used, the cleaning practice employed, | 
and other factors, and the trouble may occur as a | 


result of many conditions unrelated to the metal itself. 

Similarly, “ fishscaling * of the enamel originates in 
many ways, and the metal, though often blamed, may 
not be at the root of the trouble. Among the chief 
factors which have been advanced in various quarters 
to explain the occurrence of fish-scaling are the chemical 
balance of the enamel, faulty smelting or rolling, failure 
to stir the liquid ground-coat enamel frequently, the 
improper pickling of the iron, underburning or over- 
burning, and leaky muffle furnaces. 

“ Reboiling” and “ black specking” are trouble- 
some defects which originate from many causes, some 


of which are well defined. The reboiling of enamel is | 
that boiling of the ground coat when the temperature | 


of the piece passes through the range from 590 deg. C. 
to 650 deg. C., when the ground coat is refired with or 
without cover coats. The cause of reboiling is closely 
associated with those factors which control stresses 
in the enamel, since such factors as exceedingly slow 
heating of the enamel through the fusion range, or 
slow cooling, tend to prevent it. Annealing at 
510 deg. C. for twenty-four hours also tends to prevent 
the occurrence of reboiling. Again, the use of light- 
weight ground coats, properly fired, assist in the control 
of this defect. The requisite strength of the enamel is 


developed only with difficulty when heavy coats are | 


adopted, and heavy coating is believed to be contri- 
butory to reboiling. The normal thickness of a ground 


coat is generally agreed to be from 0-003 in. to 0-004 in., | 


and if it is heavier, #.e., 0-006 in., trouble may be 


expected. Once reboiling occurs it is difficult to cover | 


with white coats, as reboiling probably will be repeated 
with each successive firing. It has been noted that 
experimental firing at temperatures of about 980 deg. C. 
will often cause the enamel to show reboiling, although 


samples fired with the same enamel and metal at | 


870 deg. C. do not develop this defect. It seems quite 
probable, therefore, that high-temperature firing may 
be a contributory cause of the trouble. Very light- 
gauge metal is usually free from reboiling. For example, 


it is difficult to produce reboiling on No. 26-gauge | 
material, owing very probably to the small differences | 


of temperature which develop between the enamel 
and the base metal during cooling. Copperheading 
is often associated with reboiling, and it seems possible 
that this oxidation may occur as a result of the breaking 
of some of the bubbles formed during reboiling. 

A further defect often ascribed to the metal is 
blistering. There are, however, many faults beside 
unsatisfactory base metal which cause this troublesome 
condition, and these may arise from foreign matter on 
the sheet surface ; too heavy an enamel coating which 
prevents the free escape of gases ; underburning, which 
fails to free the enamel coating of imprisoned gases ; 
improper firing, which scorches the enamel on light 
sections and leaves blisters on heavily-coated areas ; 
and, lastly, contaminated enamels. While the sheet- 
metal manufacturer can contribute to a limitation of 
blistering by supplying uniformly clean, homogeneous 
iron, the majority of the factors mentioned above are 
beyond his control. 








THE USE OF ARC WELDING IN 
STRUCTURAL ENGINEERING. 


In the field of structural engineering, the desire 
of engineers to avail themselves of the immediate 
advantages of welding has been tempered by caution 
on account of the necessity that anything done should 
be carried out under conditions which would, without 
question, ensure success. It has not been easy to set 
up satisfactory standards, and reliance has still to be 
placed on the individual skill of the operatives in 
making connections. As time has passed, the number 
of qualified workers has increased, and both materials 


and knowledge have been extended, but it is still | 


natural that those concerned with any specific applica- 
tion should judge the merits of the process by their 
own tests and standards. We referred recently to the 
matter being under consideration by the London 
County Council, in connection with the Building Acts, 
while welding as such has been the subject of specifica- 
tions of the British Standards Institution. 
view to the better co-ordination of practice, the 
Institution of Structural Engineers further set up 
some time ago, a panel, to collect information on exist- 
ing work, to make a thorough investigation of the pro- 
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vess and the work done with it, to consider the 
possibility of deciding upon a working factor of safety, 
to recommend suitable designs for welded joints 
and controlling supervision during construction, as 
well as to draw up recommendations covering the 
construction of welded steel structures. The Institu- 
tion’s report, recently published, bears the title 
** Report on the Treatment of Welded Structures by 
the Metallic Arc Process’; it is issued at the price of 
| 5s. net. Divided into four parts, the first presents a 
critical description of the process; the second a 
metallurgical study of welding; the third the results 
of tests conducted on welded members; and the last a 
}series of carefully framed recommendations. To 
complete the work, a glossary of terms used in th 
process is appended. 

After a consideration of the general principles 
underlying the electric-arc process in Part I, attention 
is called to the fact that the welding operation is 
affected by a number of variables. To meet this situa- 
tion, so far as possible, and thus to obtain uniformity 
of quality in the finished work, it is considered desirable 
| to control the heat conditions, by adopting a definite 
welding procedure. A standard length of run has been 
chosen for each gauge size of electrode, and the size 
of the electrode proportioned to the thickness of the 
work. Attention is called to the fact that, owing to 
| the difficulty of preventing distortion, there has been 
ja tendency to tolerate a lower standard of accuracy 
|in the finished work than would be permitted with 
riveting. In view of the accuracy of modern fabricated 
machine and other parts, there is little justification 
for this, and we note that the report considers it 
ought not to be allowed. Accelerated tests made 
}in connection with corrosion revealed no detectable 
difference in the amount of pitting of the parent metal 
jand the deposit when using mild-steel electrodes, 
slightly less for the weld metal when alloy electrode 
were employed, but definitely more when bare wire or 
dipped electrodes were burned down. Further work 
is in progress on this subject, while long period tests 
on the effects of ordinary atmospheric conditions are 
also being carried out. 

In order to obtain information on the behaviour 
of welded joints in composite members, the committee 
|arranged to test a roof truss, a plate girder, and a 
stanchion with solid cap and base. Comparisons 
were made with similar riveted specimens. Work 
of this character, it will be remembered, has also been 
carried out by the Building Research Board, while in 
jour issue of last week, page 101 ante, we referre 
|to an interesting recent investigation conducted at 
| Ottawa. The Institution’s tests showed that a welded 
girder can be treated according to the usual assumptions 
made, and formule used, in dealing with structural 
steel. The tests of the stanchion, composed of a 
channel section, with a plate intermittently welded 
| to it, showed that the whole section acted as a single 
| unit. 
| The Committee makes recommendations in connec- 
| tion with control of this process, but these apply only 
| to steel complying with British Standard Specification 
| No. 15, Class A, no other material having, so far, been 
investigated. It is recommended that a recording 
|ammeter should be provided on each machine to give 
|a continuous record of the current used on each weld. 
| The importance is stressed of a sealing run on the back 
|of all butt welds, except, of course, those welded 
|normally on both sides, and it is laid down that where 
|this is not done a reduction of 50 per cent. in the 
|allowable stresses should be made. Welded connec- 
| tions, it is held, should be considered as rigid, unless 
| purposely designed to allow of movement. Welded 
| joints, for tension or compression, should be designed 
| for the full calculated stress, except in columns where 
| the butted ends are to be accurately machined, and the 
| resultant stress is wholly compressive, when sufficient 
| welding should be provided to maintain the members 
}accurately in their respective positions. When the 
| resultan t stress is tensile, welding should be provided to 
| take this stress and the shear. When a beam is welded 
|to another member, such as a stanchion, allowance 
|should be made, in computing the bending moments, 
|for the effect of the stiffness of the two members 
| connected and the rigidity of the joint between them. 
| Certain types of flexible connections are recommended 
for use where rigid association is to be intentionally 
| avoided, allowing for an increase in stanchion dimen- 
sions, due to the bending moments produced. In 
truss connections, the gravity axes of members should 
be arranged to intersect at a common point, and when 
| a section is unsymmetrical the gravity axis of the welds 
should coincide with the gravity axis of the member. 
In plate girders, sufficient welding should be provided 
|on the junction of the flange and the web to develop 
| the horizontal shear in the girder. If the breadth of @ 
| flange plate exceeds thirty times its thickness, it is 
recommended that at least one row of slot welds should 
|be used in addition to the side fillets. The report 
under notice deserves the careful study of all concerned 
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Fig.1. TYPICAL LAYOUT OF PLANT INCORPORATING CONTINUOUS BLOW-DOWN. 
BLED STEAM 4460 LB. 158. PER SQ_IN. 250 DEG. FAHR. 
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with structural design; it contains much valuable 
detailed information, and in the present state of develop- 
ment will, doubtless, be welcomed as a working guide. 
Probably advances will necessitate revision in due 
course, as knowledge increases, but the ability to 
refer to a code of approved practice will doubtless lead 
to a wider confidence in the application of welding to 
structures. 








THE CARE OF MODERN STEAM- 
GENERATING PLANT FROM THE 
WATER SIDE.* 

By R. J. Guoyn, M.1.Mech.E. 


In the operation of steam-generating plant, it is of 
the utmost importance to ensure that the metal of 
which the boiler is built is kept in a satisfactory con- 
dition, present-day requirements accentuating the need 
for proper care. The modern steam-generating plant 
comprises boiler units consisting of the boiler proper, 
the furnace, the superheater, and the economiser ; and 
the condition of the metal in all these parts is affected 
by the condition of the water. Table I shows that at 
the present day the working pressure and the degree 
of superheat have increased very considerably com- 
pared with even a few years ago; and as a result of 
improvements in firing and combustion control, the 
rate of evaporation in boiler plants has also increased. 
All these factors influence the effect of the water on 
the metal parts, and scientific treatment and control 
of the feed and boiler water, first introduced to deal 
with specific troubles in boiler operation and main- 
tenance, are now recognised as an essential routine for 
teliable service. Many industrial plants work at a 
pressure between 250 Ib. and 450 lb. per square inch, 
depending upon local conditions, and installations in 
electric supply power stations at pressures between 
600 lb. and 850 lb. per square inch. 

















Taste I. 
Rating, Ib. of 
Temperature | Steam per sq. 
Period. mR, of Steam, ft. of Boiler 
a oe deg. F. Heating 
Surface. 
1900-25 ee 160 550 34 
1925-34 350-850 750-850 8-9 
In considering the treatment of the feed and boiler 


water, the first requirement is an examination of the 


type of feed-water circuit in use. Steam-generating 
plant may be considered under two categories: (1) 
Those in which all the steam is used in turbines, approxi- 
mate: » 97 per cent. of the condensate being returned as 
feed to the boiler, and make-up feed water amounting 
to, say, 3 per cent. ; and (2) those in which all, or part, 
of the steam is used for process work, the condensate 
returned as feed water to the boiler plant being of 
neglic'ble amount, while the percentage of make-up 


feed ater may amount almost to 100 per cent. The 
mean: jor obtaining the required amount of make-up 
Water iepends upon the type of generating plant and 





* Eaper read before the Institution of Mechanical 





Engineers on Friday, January 25, 1935. Abridged. 


its manner of operation. Usually, the make-up water 
required is raw water either chemically treated or 
distilled. 

Treatment.—The recognised method of chemical 
treatment for the majority of make-up waters is by 
means of the well-known lime-soda softener. Steam- 
heated evaporators are used when distillation is 
employed. Treated make-up water is mixed with the 
condensate and chemically and physically conditioned 
in order to provide satisfactory feed water for the 
boiler plant, thus preventing either corrosion or the 
deposition of scale. The most important requirements 
for the feed water are: (1) a slight but definite caustic 
soda alkalinity, and (2) dissolved oxygen reduced to a 
minimum by means of de-aeration. The dissolved 
solids in the feed water should, further, be reduced to the 
minimum possible amount in view of the salt concen- 
tration which takes place in the water of the boiler. 
An appendix gives the feed and boiler water conditions 
generally accepted as good practice for low and high- 
pressure plants. When the make-up water is about, 
say, 3 per cent. of the total feed water, the use of 
evaporators is economical, while for high ratings and 
high pressures it is almost essential. When the quantity 
of make-up water forms a considerable proportion of 
the total feed, it is usually too costly to employ evapora- 
tors entirely. Chemical treatmentis therefore employed, 
and in such cases limitation of the rating and the 
pressure of the boiler plant may be required. 

Considerable improvements have recently been made 





! 

;examination of the chemical condition of the water 
in the boiler itself. This mainly consists in preventing 
the concentration of the total solids beyond limits 
dependent on the rate of evaporation and the pressure. 
In certain circumstances when the feed water is high 
in soluble salts it may be n to fit a continuous 
blow-down connection to the boilers so that some of 
the boiler water may be run to waste after the heat 
has been recovered. Fig. 1 shows a typical layout for 
a plant using a feed water with a make-up amounting 
to, say, 3 per cent., which is evaporated, while control 
of the amount of solids in the boiler is maintained by 
passing the boiler blow-down continuously through a 
flash chamber to an evaporator. Such a scheme would 
be of considerable benefit in heat and water economy 
in a modern power station, where the solids in the 
boiler water require to be kept low. 

There are a few cases of generating plants working 
without the feed and boiler water being chemically 
treated in any way. The feed water consists of con- 
densate and make-up water from evaporators, which 
is de-aerated. In some of these cases no trouble has 
been experienced from corrosion or scale. It is con- 
sidered that this is due to some local factor such as 
the class of raw water; this may be of the type in 
which the constituents would themselves provide a 
certain amount of conditioning to the feed, particularly 
if priming in the evaporators occurred. Further, it is 
possible that a certain amount of leakage into the 
condensers may take place, thus admitting small 
quantities of circulating water, which may have a 
beneficial action, into the feed. In the majority of 
cases, where the raw water and the circulating water 
are both scale-forming and corrosive, trouble would 
certainly occur if any contamination took place, and 
it would be unwise to use an unconditioned feed water 
in such circumstances. 

Operation Troubles—Board of Trade Reports on 
accidents, together with the published reports of 
insurance companies, provide many valuable data on 
difficulties experienced during operation. Usually 
these- reports only relate to instances where severe 
damage occurs, but there are many unreported cases of 
failure which would be of interest to users of steam 
lant. 

, The deposition of scale is the cause of a frequent 
type of failure, usually simple to anticipate. Any 
scale deposit comes from solid matter in the feed 
water, and more complete softening or chemical con- 
ditioning and filtering are required. The water should 
be satisfactorily conditioned in every plant at all 
times, rather than that matters should stand until 
actual troubles occur. A considerable amount of 
research has been carried out in regard to the theories 
of scale formation, and the statement is frequently 
made that certain carbonate-sulphate ratios must be 
maintained in the boiler water to prevent the formation 
of hard scale. In many cases this necessitates the 
addition of sodium carbonate to the feed water, which 
is objectionable both on account of the risk of corrosion 
due to the carbon dioxide given off when the water is 
in the boiler under temperature and pressure, and also 
on account of the possibility of caustic embrittlement. 











in chemical treatment. For most waters it is advisable 
to employ hot treatment. When the water contains | 
magnesium salts, the use of sodium aluminate with | 
the lime and soda in the softener is beneficial. This | 
chemical is an alkaline coagulant which enables the 
hardness to be reduced to lower figures than when 
lime and soda alone are used; moreover, the settling 
of the precipitate is more rapid. Further conditioning 
is carried out by the use of tri-sodium phosphate which 
renders any scale-forming matter more flocculent and 
prevents the formation of hard scale on the metal of 
the boiler. In this way considerable benefits are 
usually obtained, together with the advantage of 
providing a safeguard against slight variations in the 
feed water supply. 

If the condensate is from turbines it usually consists 
of fairly pure water, although inclined to be acid. 
The resultant mixture of the condensate with the 
make-up water must be such that the total feed 
has always a slight but definite caustic soda alkalinity. 
Usually this is not difficult to obtain in the normal 
way when the make-up water is chemically treated, 
but when the make-up water comes from evaporators, 
subsequent chemical conditioning of the mixture 
forming the boiler feed must be carried out to give the 
total feed this definite alkalinity. Under average 
conditions the condensate may contain from 0-1 grain 
to 0-2 grain of mineral matter per gallon, together 
with an equal amount of organic matter. Care must 
also be taken to prevent contamination in plants 
where the condensate is derived from steam used for 
process work. Further, in cases where oil contamina- 
tion cannot be eliminated at the source after the main 
quantity of oil has been separated by mechanical 
means, the water must be chemically treated in de-oilers 
to remove the remaining traces. 

After the treatment of the feed water comes the 





Conditioning by tri-sodium phosphate, which is equally 
effective in preventing the formation of hard scale, 
is preferable to sodium carbonate and is therefore 
recommended. The University of Illinois have recently 
published the results of experiments carried out in 
connection with this problem. 

A few examples are here given of tube failure due to 
scale deposition. The first, ‘‘ Case A,” occurred in a 
coal-fired boiler working at medium re, Fig. 2 
shows a piece of a blistered tube resulting from the 
use of a feed water containing a considerable quantity 
of the salts which produce hardness, causing the for- 
mation of a hard scale, and thus overheating of the 
metal of the tube and subsequent blistering. The 
second example, “Case B™ is illustrated in Fig. 3, 
which shows a piece of tube in a coal-fired high-pressure 
furnace wall of the Bailey type, that is, with metal 
protection blocks. The thinning of the metal around 
the blister is less than in a tube ing a lower 
pressure. In high-pressure tube failures of this nature 
the blister is usually larger, and greater swelling takes 
place. The mechanical strength of the cast-iron block 
protecting the boiler tube is of value in restricting the 
amount of bulging, should such a tube become blistered, 
and this is clearly indicated in Figs. 4a and 48, which 
show a tube from the same boiler wall. In this instance 
the tube has actually swelled into the deformed cast-iron 
protecting block. The tube shown in Fig. 3 failed 
owing to local overheating caused the scale over 
the whole of the metal. In the tube shown in Figs. 44 
and 48, failure is due to quite a different cause, namely, 
general overheating, owing to a reduction of circula- 
tion, on account of an accumulation of loosened scale 
at one point, 

Town water, which is both scale-forming and 
corrosive, was used, and these examples emphasise 
the need for using treated water at all times. Not 





GINEERING. 














SIsA[VUT OY} UL PAMOYs OS[¥ SIG, “eplLopyo untsousvu jo | 
aoueseid oy) 07 Fumo ‘uonovw sy UT GATSO1100 SBM PUR | 


ALL UAL Y Bpus vijea mu puy soz IU OpNdo a4 
}8q} pomoys sasAyvuL oy, ‘S19}vM Jo[IOg puv poeay oy} 
pue ‘aj;esuepuoo oy} ‘(*yue0 sed ¢) 19yeM dn-ayeul episod 
eq} JO sasAyeue pazEzIssao0U osNBO BY} OFUI UOTZeD 
“IWS0AUI OYY, ‘ss¥po enssoid-wintIpeul oy} JO SBA JOTIOG 
ey, “Uotso10s Aq BZurqid 0} onp osanyrey eqny-JapIog 
jo asvo pwordé) @ Jo g “Stq ul ueatd st ofdurexe uy 
*s10ye10dvao Zurmtid 10 siasuepuod 
Aye] WIJ UOTVBIZTFUT 04 asTo JO ‘10yeM dn-oyxvUI oYy JO 
Suruszyos A1ojoVJstyvsun oy} 07 onp ATTeNsN st [es sty} 
jo soueseid ayy £ J[o8zI JoTIOg OY} JO [RIOUT OY} Bpo1I09 
pue 40v}38 pynom ‘plow oLopyoospAY uL10; 04 saanssoad 
pue sainjesodma} Jo[10q 4e sosodurosep yorum ‘apLio[yo 
winisousvu ‘ayduiexe 10g “onp svm AjIplo” sig} yVyM 04 
[VeAes ppnom sisdyeue peorueyo B pur ‘AqIpiow Aue sem 
2194} JoyjJOyM MOYS PlNOM 4sey YW ‘uoToIdsns 03 ost 
®AIB AjazerpeurWT prnom 197e8M paey oy} yo Apyenb oy 
Saqn} UoT~es puv sovds JoyeM WNIp 943 Ul SB Yons 
‘sadoad Ja]10q OY} UL pasiN900 WOTSOIIOD JT “JJ98}1 JoTIOq 
94} UT UOTSO1I00 qyoodxa jou prnomM BuO ‘apixorp Wwoqieo 
pue uatAxo 8B qons ‘yo udAlD 8988S OY} OF ONP Jey} UBYY 
19430 Aytpenb datsois09 ay1Uyop euLOs PRY 197eM Pay 0} 


Ll 





NOISOWUOD GNV AIVOG OL FAC] AUATVA AMAT-aaTIOg “LOI 


ssojuy) =“ Buraiid jo souvYyo sso, YGIM ‘esojos0yy ‘puY 
A[}UeLDYye 910TE paeyIoM oq sNYG UBO YOTYM s0QgRI0d BAG 
yy jo S[lO0 ouy uo oye 8 jo }uUNnOUIL oud saoupod ose 
juowzVe13 oY, ‘asodand styy 10; poAoydwie Ajpes9Ues #1 
ayeapAy winwyeg ‘“s0zwrodeAe 949 0} pexoaTjep 1040. 
ABI OG} JO suBO PRoTMIEYD Aq QuoUT}veI}-e1d 94 04 
usAlZ oq Ajjuonbasuod ysnul UOT}BIepIsUOA *10};UM MBI 
aq} Ul oyBUOGIBIIG Jo aoUeseId ayy JO yUNODOW UO S104 
-B100BA9 9Y} UT YO UIATS optxotp uogseo 04 onp Ajyuenb 
a1 St JozVM dn-ayVUl 10 JazBM pas oYy ut AgIply 
‘uol}B10v-ap JO suvaut Aq (xtpueddy 
ges) JUNOUe aTqissod WNUITUTUL 844 04 1078 Poesy oq} 
ul gUue}zU09 UaZAXO 94} SONPel 04 oIqesTAPB aI0JoI0q} 
ST 4 PUR ‘posTUITUTIU oq 4sNUI 1048 pooy eYyg UT UeZAxO 
jo poye ey “seq ny} Joy Roquedns pue Joestulouose 
oY} UO 4ouRGB GAIsOIION & dn syos svB Yons pue ‘JeTIOG 
oy} UT SI JoyVM oY4g UsqM ‘amnjeredme4y pue ounssoad 
Jepun YO USAID SI sed oprxoIp uoqsIeO s¥ ‘yUoTOYyNs 
jou st oyeUOGIes WINTpos 03 onp Ayurpeypy *Aqrutpeyye 
BpoOs O1JSNVS azyIUYop B SVY 10}zBM Poos OY} JOYIOYM a8 
0} 8I qaodas [BOTWeyo B JO UOTPRUIMIEXS O44 UT days IY 
ey, ‘AjuTpeyle 4901709 943 41 @A13 03 paUOlyIpUoD oq 
@10Jot9q} }SNUL JOIVM Pde} OY} $ quesoid oq OF IRye 
uv Joy Arvssa00u st 4t ‘uOTsO1100 qyueAodd 0} JopsIO Uy 








ee 





‘AUNTIV] AAO], TIVM-GOVNUDG 





“‘peyruqns ese yorum szsoder 043 Ajje01200 goadsoqut 
0} souTAO’d 8 .J90UIZUe oY st 4t pue ‘postnbos A[pesoucs 
St UOTPBBNSOATT [RoTMIEYoO eya}dWI09 ¥v ‘asvo oytoods Aue 
uy ‘“uorReprxo jo ssaooid v Al][eIQUeSSe ST UOTSO1I0D 

‘9180S JO FUNODOR UO [IVF VY} O8OY} OF ULIOJ IUTIUIIS & UT 
poseystiq Aypensn st oqng peseurep oyy pue ‘uonsnqui00 
jo sosed oy} Jo oinjescduie, 4yseyZty oy) 04 poqoofqns 
asoyy Ajrepnorsed ‘saqny s9[10q 943 JO BurywoysoAo sosnvo 
1oyVM Pood} VY} UT [IO Jo souaseid oY, “Butsozstyq pue 
Zurusmmq juonbesqns Zursneo snqq ‘1038M 043 07 [ROU O44 
Woody FV JO JopsueIy 944 quoaoid pue aoTyn[oOs jo yno 
auloo ‘payerzues0U0. AlYysty Bureq ‘syyes oy} ‘suoTIpUu0CD 
Suyysom FZutnp Jopiog oy} ul 10zVM OY Jo ornqesedue4 
24} FY ‘“Se8t1 oInyeseduie, OY} SB OTQNTOS ssa] aUTOD0q 
S}]¥s ULeZI00 4VY3 SI UONPURTdxe oYy ‘uRop A[yoozsed 
aq 0} sivedde 41 poulmexe st oqny ey} UeYyM ynq ‘yUasead 
Q10M 9TBOS FI sv ABM oes oy ATjouKe UT ‘BuTyVeqIeAO 
[B20[ 0} BuLmo [ley seqny Jeyiog ey, “10zRM JOTIOG ay} 
ur ‘azeydyns wnrpos AyTesoued ‘sy;¥s ofqntos uTYy100 jo 
UOTZRIJUIOUOD BAISSBOX 03 Fumo ‘ssoystjq JO UOTPwULIO; 
oy} Ul sj[Nser oInjrey Jo odA} sayQouy “seqny JoTI0G 
oy} JO auo Jo aoard B SMOYS Yor ‘y “Brg ul payeorput st 
*‘yU9}X9 SNOLIEs B 03 UasoId OSTe SBM UOISOIIOD Or Ul 
‘qour orenbs sed -q] 0z‘Z% Jo ernssoad Surysom v qyIM 


‘ap “O19 











‘HIVOG OL GAG ABA IVA aAdaAy-aAIOg 


‘9 “SI 


s9]10q ¥ Ul 





‘AUN TIVY AMAT TIVM-SOVNUDG 


@8AN|IV, JO OFvoO AVIS Y ‘eps Jdogum oy 
uo yisodep ey Bos oF BZuimo PepPyReyIVAoO etoO90q [eyoul 
eo} Plnoys ‘guezuoo anydyns ut yA st [to og Ft " 
pery-jto ut aonjd soy} Ajjuenboay [ByeUl OY) JO opts nus 
oy} UO You Y “Oingeu Durpelnsut prvy wv Jo st 4t “Hors 
“ur ynoqe Ajuo st qyeos 843 YsnoyI[y ‘perimo00 
a10Ja104} Bursoystjq puv “qrsodep yeusezUl 94} posnvo 
‘1098M poze10dvad Sutsn jo pvoysut ‘pooy dn-ayeul oy} 0} 
iayem UMOZ prey jo uoTyIppe oOLL “e0BVUINy pelg-[ 800 
@ Ul UBY} JOySIY SNnyQ st UOIYSNquIOD Jo oangvsedM94 oY 
pus ‘poig-[lo 81 Jeylog oy y, “eoRUIN 943 BAOgT Ajayetp 
“OWT seqny 8Y} JO GUO jo aod B smoys Form ‘9 “Diy 
Ul popVsgsNy]! st .“—) a8eBy,, ‘g]dwexo parqga Oy 
*ysnom} 
Wy usywe oq Avu unip 94} Jo [ejour oy} ‘eullg Ul 
peddo4s jou st UOTs01100 oy} JT “Whip e443 jo [ejom 943 
ut sjid osodxe ‘Aume usyoiq pue pouTuexe jr “Yorqm 
‘so]npou jO UOT VULIOS AY) ST UOT} BOTPUT Jaug aL ‘aonds 
doyem oy Ul syseu yd MOUS Ajypensn sulnip daptog 
uleu 943 ‘Jaj3¥m dn-oyvUl poywemjUN Woy pPeAlep 
S}[B8 BATSOLION SUTBZUOD JO4VM poss 94} Uo “Whip 
JoTiog of} Ul PUNO; SVM UOTSO1100 ‘uOTyIppe uy -aouyd 
Dury ey oq OF PUNO] O87 SUM TOTROLIOD FN ‘pepeorpul 
sad Ay OY} JO Saini ey aqny JO JoquINT ¥B o104} o1aM Ajuo 


‘VE ‘O19 




















NV Id DONILVHAUNAD-AVELLS 


“MIVOG TYNUGLIN] OL FOC] AANTIVA AAD], TIV \-AOVNBAT 








“¢ “OIg 


IVNUBIN] OL AN] AUNTIVA AMAT-uMNOgG °Z ‘Og 











NYHQGOK dO WHVO AHL 








and was 
of magne 


of 


Ce 





worked 


e 








less cha 


th can thu 


with 


therefore, 


= 
D 


ra 
z 


reports w 


the 


= 
2 
= 
= 
— 





correctly 


rally re 





interpret 


4 


| 







€ 
in a 


of failure 


similar case 


A 


~ 
= 
~ 
= 


water side. 


the 























ENGINEERING. 





131 








FEB. I, 1935.] 


THE 


CARE OF MODERN STEAM-GENERATING 





PLANT. 

















Fia. 12. 














Fic. 8. 














Borter-Tuse Faiture Dvr To Corrosion. 











SUPERHEATER TUBE SHOWING 
DEPosIT. 


Fie, 10. 


of the feed. The condensate was slightly acid (hydrogen- 
ion concentration pH, 6-4). Recommendations indi- 
cated treatment of the make-up water in a softener 
with lime and soda. Table II shows the analysis of 
the water before and after treatment. 


TaBLeE Il.—Analysis of Make-up Water. 
In parts per 100,000. 





| After Treatment 





Salt. | As Used. with Lime 
and Soda. 

Silica - , " 0-26 0-22 
Alumina and iron oxide .. 0-40 0-24 
Calcium carbonate wal 1-40 0-71 
Magnesium carbonate. | 0-29 
Magnesium sulphate ‘ 0-66 | 
Sodium sulphate | 0-78 
Magnesium chloride " | 0-10 — 
Sodium chloride . 0-74 0-74 
Sodium hydrate . ; 1-26 








An adjustment in the treatment would be made 80 as to give 
he feed water a caustic soda alkalinity of about 0-2 grain per 
tallon, and it would be necessary to add enough sodium sulphate 

give a ratio of sodium sulphate to sodium carbonate of 2: 1. 


Superheater-tube failures are frequently due to 
corrosion set up by the gases given off from the water 
in the boiler, and carried over to the superheater. 
Corrosion from this cause takes the form of pitting. 
Usually the gases consist mainly of carbon dioxide, 
which is liberated in the boiler when the feed water 
contains carbonate of soda instead of caustic soda. 
In some cases ammonia from the raw make-up water 
may be present. In a typical case, analysis of the 
vater left in the superheater tubes after the boiler 
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Deposit. 


had been emptied gave the following result: Silica 
0-10; calcium hydrate, 0-29; caustic soda, 1-15 
sodium sulphate, 5-55; sodium chloride, 1-64 
organic matter, 0-70; total, 9-43 grains per gallon 
In addition, ammonia was present to the extent o 
0-14 grain per gallon. Analysis of the feed water 
disclosed the presence of 0-28 grain of ammonia per 
gallon, a very large quantity. After changing to town 
main water for the make-up supply, which amounted 
to about 5 per cent. of the total feed, the ammonia 
disappeared and no further corrosion was experienced. 

Carry-over of boiler water with the steam into the 
superheater results in another form of failure of super- 
heater tubes occasionally found. This might take 
place if too high a water level were maintained in the 
drum, together with an excessive concentration of 
certain soluble salts. There would then be a tendency 
for boiler water to make its way into the superheater 
in gushes. Any deposit found in the superheater tubes 
would probably be localised, and an analysis would 
indicate that it consisted essentially of salts evaporated 
from the boiler water. In the example shown in Fig. 10 
the percentage analysis of the deposit is as follows: 
Silica, 2-33; calcium carbonate, 1-14; sodium 
carbonate, 28-50; sodium phosphate, 0-33; sodium 
sulphate, 55-07; sodium chloride, 12-63. 

Another form of carry-over which might take place 
continuously consists of the entraining in the steam of 
scale-forming matter and organic matter from the 
boiler water. This would appear in the superheater 
tubes as a general coating, and in severe cases might 
cause actual burning of the metal (as in Fig. 11). 
It is highly desirable to ensure that the superheater 
boxes are thoroughly drained when the boiler is brought 





into service in the line, as the water condensed in 
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these parts will otherwise become concentrated with 
salts. An actual example of a case where both the 
difficulties shown in Figs. 10 and 11 were present gave 
the analyses shown in Table III. The analyses indicate 
that boiler water has at times been carried into the 
superheater, and, in addition, a general carrying over 
of solid matter continuously with the steam has taken 
place. To avoid this it is advisable (a) to make sure 
that the water cannot find its way into the dry pipes 
as it would if the water level were kept high, and 
(b) to secure the elimination from the boiler water of 
such large quantities of scale-forming matter. 











Taste ITT. 
| Boiler Carry-over Deposit in 
Water. in Steam. | Superheater. 
' 
Grains Grains 
per gallon. per gallon. Per cent. 
Silica .. de os 0-20 - — 
Calcium carbonate .. 0-56 0-41 _ 
Calcium hydrate... 0-39 — 
Calcium phosphate e's 0-99 - 
Caustic soda eV 3-97 --- 0-1 
Sodium phosphate .. 3-80 -- 0-8 
Sodium sulphate... 24-74 0-81 78°8 
Sodium chloride 1-64 1-22 0-2 
Organic matter 3-64 2-44 _ 
Sodium carbonate - -- 11-9 
38-94 5-87 91-9 














Economiser tube failures are mainly due to corrosion 
set up by dissolved gases in the feed. It is essential 
for the feed water to have a caustic soda alkalinity, 
with the oxygen content reduced to a minimum. Many 
cases of economiser corrosion have occurred, and the 
utmost care of the feed water is necessary if a reasonable 
life of the economiser tubes is to be obtained. The 
higher water speeds attained in the present-day designs 
of economisers often have a beneficial influence in the 
prevention of corrosion. Fig. 12 illustrates an example 
of corrosion in the economiser tubes. The feed water 
was found to contain oxygen and a high percentage of 
sodium carbonate with no caustic soda alkalinity ; 
in addition, traces of ammonia salts were occasionally 
present, 

(Z'o be continued.) 








SAINT JOHN HARBOUR, 
NEW BRUNSWICK.* 
By ALEXANDER Gray, M.Inst.C.E. 

Tue Harbour of Saint John is situated at the estuary 
of the Saint John River, on the northern shore of the 
Bay of Fundy, about 60 miles from the Atlantic Ocean, 
and is one of the oldest in Canada, dating back to 1782. 
The harbour is developed on both sides of the river, 
the city proper being on the east side, and the principal 
dock development on the west side. In June, 1931, 
all the facilities at West Saint John were destroyed by 
fire, which burnt the timber wharves to a few feet below 
high water. About half of the destroyed area has been 
rebuilt by the renewal of the burnt wharves, and the 
construction of fireproof transit sheds. 

In 1927, plans were prepared for a development 
scheme to be carried out in sections, all structures to 
be of a permanent type of construction. The first 
section of the work was the construction of a pier 700 ft. 
in length, a quay 857 ft. 6 in. in length, transit sheds 
and grain-conveyor galleries on pier and quay, an 
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elevator of 1,500,000 bushels capacity, and approxi- | bolts. 


mately 10 miles of railway track. The removal of 
about 500,000 cub. yards of rock, 925,000 cub. yards 
excavation in fine silt and mud, and 1,500,000 cub. yards 
of dredging were necessary. On account of the large 


quantity of rock, it was decided that the work should | 


be carried on within a cofferdam. 

The cofferdam enclosed an area of 43-1 acres, and its 
perimeter was 5,900 ft. It had a steel sheet-piling core 
of sections weighing 40-8 lb. per foot, driven to hard 
material or rock. The maximum length of the piling 
was 76 ft., with additional splices ranging in length 
from 25 ft. to 30 ft. The core was supported on both 
sides with rock and gravel. In order to prevent the 
cofferdam sliding, a trench 20 ft. wide was dredged 
inside the supporting fill to a depth of 35 ft. below low 
water, and was filled with gravel. 

The pier and quay wall consist of a substructure of 
concrete piers at 25-ft. centres, on which is supported 
a reinforced-concrete arch-slab, the top of which is 1 ft. 
above low-water level. The piers are 5 ft. wide, with 
a minimum length of 36 ft. at the spring line of the arch. 
The substructure supports a concrete wall of gravity 
section, extending to coping level. The temperature 
range in Saint John is from 89 deg. above to 21 deg. 
below zero, F., or 110 deg. F. Expansion joints were 
provided every 50 ft. All the concrete used in the pier 
and gravity wall had six 94-lb. bags of cement per 
cub. yard of concrete, with the exception that in the 
tidal range, from low water to coping level, the outer 
18-in. face had seven 94-lb. bags of cement per cub. 
yard. This concrete was poured simultaneously with 
the other concrete. The aggregate was beach sand 
and gravel, screened. The proportions of sand and 
gravel were decided on the work in accordance with 
samples taken daily. The seven-bag concrete averaged 
compressive tests of 4,654 lb. per square inch at 28 days 
and 5,907 Ib. at 12 months. The six-bag concrete 
averaged 4,756 lb. at 28 days and 5,966 Ib. at 12 months. 

Pile extractors were used in the removal of the coffer- 
dam, but were not found heavy enough to withstand 
the fatigue of continuous hammering. Eventually, a 
heavy strap-harness of chrome-vanadium steel was 
attached to the extractor, and proved effective in 
pulling the piles. 

The transit sheds are steel-framed, columns being 
spaced at 20-ft. centres longitudinally, with roof trusses 
spanning the full width of the shed. Grain-shipping 
galleries were constructed above the sheds for the full 
length, the front legs of the gallery bents being an 
extension of the front shed columns, and the back 
legs being supported by the roof trusses. 

On account of the harbour being at the river estuary, 
the combined river flow and flood and ebb tides pre- 
viously made docking at various wharves difficult, 
except at high-water slack periods, and about 1 hour 
to 1¢ hours before and after. The works carried out, 
including the closing of the channel between Navy 
Island and West Saint John, had the effect of deflect- 
ing the currents at the entrance to the pier and quay, 
so that vessels are now able to dock at these berths 
at from 3} hours to 4 hours before and after high water. 








THE RAWL EXPANSION BOLT. 


The ferrule of this type of bolt is similar to 
that of the projecting bolt type, but its expansion is 
effected by a nut having a contour similar to the head 
of the bolt in the latter. This nut is held in place at 
the bottom of the ferrule by the spring ring already 
mentioned, and is inserted with the ferrule. In 
assembly, an ordinary bolt with the nut removed is 


| used, and is inserted with the screwed part downwards 


Tue Rawl expansion bolts, one type of which is | 


illustrated in Figs. 1 and 2 annexed, is a new develop- 
ment by Messrs. The Rawlplug Company, Limited, 
Cromwell-road, London, 8.W.7, of an old idea, the 
object being to secure a firm hold for foundation bolts, 
&c., without grouting, or wedges. The fastening 
illustrated is known as the “ bolt-projecting type,” 
and as will be clear consists of a bolt with a special form 
of head and an expanding ferrule. The ferrule is 
shown in its unexpanded state in Fig. 1. It is made 
of malleable iron ir four segments, which are held 
together at the top by a steel ring. The edges of the 
segments are formed with saw-like edges so that they’ 
will interlock and their lower ends are shaped with a 
buttress thread. The bolt head is formed with four 
tapered and curved faces which, when drawn up 
into the ferrule, cause it to expand into a conical 
form and so provide a firm anchor. The hole in the 
stone, &c., is drilled cylindrically, and just sufficiently 
large to take the ferrule. and the assembled bolt is 
inserted in it to the required depth. For convenience 
of insertion, segments of the ferrule are held together 
at the bottom by a spring ring which can be removed 
if desired. When the machine, &c., to be attached 
to the foundation is in place, the nut on the bolt is 
tightened up with the result that the ferrule is first 
pulled up to the underside of the machine flange and 
is then expanded as shown in Fig. 2. 

An alternative type of fastening is known as the 
“ loose-bolt type,” and is intended for use when the con- 
ditions of erection necessitate the ferrule being inserted 
in the hole first, the part to be secured put in place and 
the bolt inserted last. 


part is heavy or awkward to handle and there would | split-phase 
be difficulty in shipping it on to a number of projecting | start induction motors, and automatic-start induction 


Such a case may occur when the | 























ay 


so that, as the head is turned, the bolt is screwed 
into the tapered nut and the ferrule is expanded into 
its conical condition as before. Both types are made 
in a large number of sizes, the projecting-bolt type 
ranging from } in. to } in. in diameter and the loose- 
bolt type from ¥ in. to ? in. in diameter. It is stated 
that tests made with these bolts with an anchorage 
in concrete resulted in every case in the destruction of 
the bolt by torsion, the ferrule remaining undamaged 
in place. The bolts can be supplied rust-proofed. 


aa 
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THE DEVELOPMENT OF THE 
PORT OF NORWICH. 


Tue evolution of a new type of motor coaster, 
which has been specially designed for carrying cargoes 
of large bulk on a shallow draught, is having a favour- 
able effect on the trade of such places as Truro, 
York, Colchester, Penryn, Selby, Exeter, Bridgwater, 
Gainsborough, Lancaster and Totnes, which, though 
they lie on rivers, the uninitiated may be forgiven for 
hardly classing as ports. This development may be 
exemplified by giving some figures for the growth of 
the Port of Norwich, one of the oldest East Anglian 
ports, which lies 30 miles from the sea. The largest 
vessel visiting this port is 140 ft. long and 244 ft.wide, 
and the depth of water is maintained at 10 ft. 

In 1923, the number of ships arriving at Norwich 
was only 101, but last year this had increased to no 
fewer than 628, the cargoes including first coal, with grain 
a poor second, and cement, bricks, tiles, newsprint, 
timber, oyster shell, granite setts, boxwood and pig-iron 
bringing up the rear. Of this total, 467 cargoes were 
brought up in motor coasters, the remainder being 
carried in sailing barges. Some 534 of the cargoes were 
from English and Scottish ports, and only 85 from 
foreign ports. As regards coal, the cargoes handled 
rose from 61 in 1931, to 397 in 1934, a rapid increase 
which may be partly attributed to municipal enterprise 
in providing discharging facilities at the power station, 


| and partly to the establishment of wharves by private 


firms. Silos for dealing with grain have also been 
erected, while the increase in the number of bricks 
handled is explained by the erection of housing estates 
and by shipments from Holland. 








CATALOGUES. 


Valves.—Valve Values, a publication of Messrs. The 
Edward Valve and Manufacturing Company, Incor- 
wy 1200 West 145th-Street, East Chicago, Indiana, 

J.8.A., gives notes on forged relief valves for safety, 
hard surface valve discs, handwheel details, and alloy 
steels for valve seats and discs. 

Lubrication.—Messrs. Tecalemit, Limited, Great West- 
road, Brentford, Middlesex, call attention in a leaflet to 
the characteristics of their hydraulic lubrication system. 
This method makes use of high-pressure oil or grease 
guns, and nipples of novel form and construction to 
receive the hpdisaniie snap-on gun nozzle. 

Chain Drives for Diesel Engines.—A booklet, sent by 
Messrs. The Renold and Coventry Chain Company, 
Limited, Renold Works, Didsbury, Manchester, deals 
with the . om of Renold chains to marine and 
stationary Diesel engines. It contains a great amount 
of technical data of value to designers and maintenance 
engineers. 


Electric Furnaces—The use of electric furnaces has 


played an important part in modern metallurgical 
——. A catalogue issued by Messrs. Electric 
‘urnace Company, Limited, of 17, Victoria-street, 


London, 8.W,1, shows by means of illustrations and notes 
the part played by the firm in the development in the 
United Kingdom, and in countries abroad. 

Electric Motors——A folder sent us by Messrs. Asea 
Electric, Limited, 5, Chancery-lane, London, W.C.2, 
contains statements of the characteristics of Century 
direct-current compound-wound motors, single-phase 
induction motors, single-phase repulsion- 


polyphase motors. They are al! made for small power: 
as low as ,, h.p. for the first two types, while the third 
type is made up to 40 h.p., and the fourth to 60 h.p. 


Storage Equipment.—A folder received from Messrs 
Bertram Thomas, Worseley-street, Hulme, Manchester, 
deals with Tiltrack steel storage fittings for industria! 
works, and service depots. These were designe: 
cxiginnliy ar the firm’s own stores, but their advantag: - 
were 80 many and impressive that they have been pu 
upon the market, together with other steel shelvine. 
cupboards and plain cabinets, to cover the entire needs 
of any organisation. 

Gate-less Entrances to Estates.—Messrs. Crossle, 
Brothers, Limited, Openshaw, Manchester, 11, have 
placed upon the market a simple device to enable 
motorists to drive right into an estate, without opening 
and closing the main gates. This consists of two stee! 
ladders, placed horizontally over a pit made in a@ gap in 
the fencing, or walls, to afford a bridge track for vehicles, 
which horses or cattle will not attempt to use. A leaflet 
gives a clear description of how it is arranged. 

Drill Steels for Mining.—A booklet on mining drill 
steels, written by Mr. A. J. Beeley, and dealing com- 
prehensively with the manufacture, structure, advantages 
and disadvantages of various types, has been published 
by Messrs. ar Allen and Company, Limited, Imperia! 
Steel Works, Sheffield, 9. This will prove of exceptional! 
interest and value to all concerned with the use of such 
steels. An accompanying leaflet deals with chisel steels 
for pneumatic and hand use on all materials. 

Trailer Fore-Carriages.—A leaflet, giving information 
relating to the Dyson Easy-Turn fore-carriage for 
trailers, calls attention to the ease of turning of vehicles 
equipped with it, when they have to be manhandled. 
It incorporates sectionised revolving rollers, with auto- 
matic adjustment. It is manufactured by Messrs. R. A. 
Dyson and Company, Limited, 76-80, Grafton-street, 
Liverpool, 8, who fit it to their super-trailers of 3 tons 
to 4 tons capacity, and upwards. 

Circuit-Breaker Arc Control.—As the result of extensive 
research work, Messrs. Ferguson, Pailin, Limited, Higher 
Openshaw, Manchester, have developed an oil-blast 
system to control the are produced by the separation of 
contacts under oil. In this, the — products 
generated during the early portion of the opening stroke, 
cause cool oil to he propelled at high velocity into the 
remainder of the gap. A pamphlet describes the 
principles of operation, and the constructional details, 
and shows the advantages that the system affords. 


Arc-Welding Generators.—The Holmes single-operator 


are-welding generator is described in a pamphlet from 
Messrs. J. H. Holmes and Company, Limited, Hebburn- 
on-Tyne. It is petrol-engine driven, and the welding con- 


troller is mounted on the top of the generator and enables 
a normal welding current of from 50 amperes to 250 
amperes to be obtained. Smaller currents, such as 
25 amperes, to suit very small electrodes, can be obtained 
by means of a resistance accommodated within the 


controller. A double set with a single drive is also 
manufactured. 
Fans.—The ‘“ Monogram” fan made by Messrs. 


Sturtevant Engineering Company, Limited, 147, Queen 
Victoria-street, London, E.C.4, the subject, with other 
cast-iron fans, of a catalogue received from the firm, 
is made in 12 standard sizes, covering a range from 
1 in. to 20 in. water gauge, and in special cases up to 
36 in. water gauge. They are Saw useful for 
dust exhausting and for drying, but can be applied to 
many other purposes, such as forge fires and furnaces, 
gas-pressure boosting, and ventilation of mines and 
tunnels. 

Switchboard Instruments.—Messrs. A. Reyrolle and 
Company, Limited, Hebburn-on-Tyne, have published 
catalogue inserts relating to three types of alternating- 
current switchboard instruments. These comprise : 
‘*Forscale”” ammeters and voltmeters, which are 
spring-controlled instruments of the moving-iron type ; 
industrial current and pressure measuring instruments 
of the controller pattern, with flanged bases for mounting 
directly on the top of switch-pillars or controllers, or of 
the back-connected protected type, and flameproof 
designs of the moving-iron spring-controlled type. 
Another pamphlet deals with the various features of the 
Reyrolle feeder-protective system. 


Economical Smokeless Combustion.—Two brochures 
have been sent to us by Messrs. The Smokeless Combustion 
Company, Limited, 265, Strand, London, W.C.2, describ- 
ing the firm’s method of securing fuel economy, with its 
corollary of smokeless combustion, in boiler firing. 
The principle of the method is that of ensuring a turbulent 
mixing of the secondary air supply with the hot gases 
by directing a number of fine steam jets at a downward 
angle on to the rear of the grate, where combustion is 
usually most active. One of the brochures contains 
illustrations showing the fitting of the apparatus to 
boilers of various types and full details are also given 
of the savings effected by the apparatus in actual 
installations. 

Automatic Regulators.—Messrs. Cambridge Instrument 
Company, Limited, 45, Grosvenor-place, London, 8.W.1!. 
call attention to their automatic controllers for process 
temperatures in a six-leaf folder. These comprise 
indicating controllers for temperatures up to 1,700 deg. C.. 
potentiometer controllers for the same range, as well a= 
for humidity, hydrogen-ion concentration and con- 
ductivity, similar equipment with zone distributors, dial 
regulators with vapour pressure thermometers for up to 
650 deg. F., index thermometers and thermograph 
regulators for values up to 1,300 deg. F., hydrostatic or 
pneumatic valves in combination with dial thermo 
meters, and gas regulators for temperatures between 








60 deg. and 800 deg. F. 
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RECENT DEVELOPMENTS AT THE |the past four or five years, the various items of | single outer protective breakwater, 3 miles in extent, 


PORT OF GENOA. 


By Brysson CunnrneHaM, D.Sc., M.Inst.C.E. | 


|which may be located by reference to the plan of 
| the harbour in Fig. 1, Plate VII, may be summarised | reproduction of a photograph of the full length of the 
as follows :—(a) The extension of the outer break- 


| across the frontage of the port. Fig. 11, Plate VIT, isa 


|two moles from the west end. Fig. 12, shows the 


For a number of years past an extensive pro-| water (Molo Principe Umberto) for a length of | western pierhead and the short pier at the entrance 


: 
oramme of development works has been in progress | 


1,050 m. in a westerly direction, constituting the 


‘t the Port of Genoa (which is without question the | completion of the protection on the seaward front 
leading port of Italy in movement of commerce, | of the Benito Mussolini Basin. (b) The construction 
though surpassed by Naples in passenger traffic), for | of a return breakwater (Molo di Sottoflutto) con- 


the purpose of increasing the efficiency of its shelter 
and accommodation for shipping. A recent visit 
to the Ligurian Coast afforded the writer an oppor- 


nected to the shore line at the Torrente Polcevera so as 
to enclose the Benito Mussolini Basin on the western 
side. (c) The construction of three new piers or 


tunity of inspecting various extensions and improve- | jetties, making five in all, in the Benito Mussolini 








Fie. 15. 








PIERHEAD OF GALLIERA MOLE. 
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ments which had been made during the past four 
years since the occasion of a previous visit. This 
happened to be practically coincident with the 
ippearance of a series of articles in ENGINEERING 
(vol. exxxi, pages 4, 73, 134) descriptive of the 
onditions at that time. As these articles dealt 
very fully with the constructional features of the 
work then in progress it will only be necessary to 
refer casually to works carried out before the 
summer of 1930, as details of these are to be found 
in the articles mentioned. For the plans and 
photographs which accompany the present article, 
s well as for the technical particulars on which it 
is based, the writer is indebted to Commendatore A. | 
Aibertazzi, the Director and Chief Engineer of | 





Sotrrortutto MOLE. 


Basin with the necessary reclamation, or filling, to 
provide sites for transit sheds, railway sidings, 
roadways, &c. (d) The curtailment of the extremity 
of an old jetty or pier (Molo Vecchio) in the inner 
harbour, so as to provide more clearance for the 
manceuvring of vessels in and out of the harbour. 
(e) The enlargement of the accommodation for 
overseas passenger traffic by the reconstruction and 
modernisation of the pier known as Ponte Andrea 
Doria and its connection by means of a viaduct 
with the recently provided accommodation at the 
Ponte dei Mille. 

Dealing with the foregoing items in sequence, the 
first work for consideration is the extension west- 
wards of the Molo Principe Umberto, which now 


| to the Benito Mussolini Basin, while Fig. 15 annexed 
is a corresponding view of the pierhead at the 
eastern extremity of the Galliera Mole, which has 
recently been reconstructed and provided with a 
harbour entrance beacon and light. This view is 
interesting as showing a breaking wave over-topping 
the parapet of the breakwater by several metres, 
thus giving some idea of the exposure to rough seas. 

The moles have been constructed to the general 
type of a vertical wall of concrete blocks super- 
imposed on a rubble mound foundation. A length 
of 800 m., indicated in Fig. 1, preceding the length 
of 1,050 m. recently completed, was constructed to 
the design shown in section in Fig. 2. As will be 
seen, it consists of four courses of monolithic 
| comenate blocks, three of which are 12 m. long, 
extending right through the breakwater, by 2-95 m. 
high by 4-50 m. wide. A cross-section and plan of 
the individual blocks is given in Figs. 4 and 5, 
which show the cavities formed in the blocks to 
receive the bars of the suspension slings for handling 
and setting. The lowermost block is similar, but 
has a length of 13-50 m. to form an enlarged base 
to the structure, and its upper edges are bevelled. 
The weight of the blocks is 350 tons in the bottom 
course and 300 tons in those above, and the lifcing 
and setting were done by a floating pontoon with 
overhanging sheers. Above the blocks which 
bring the structure just above water level is a 
superstructure of mass concrete with a facing of 
masonry. This facing only extends for part of the 
length, being discontinued from a point 2,142 m. 
from the eastern end. The composition of the 
concrete work is an admixture of lime, pozzuolana 
and gravel, with the addition of 50 kilograms of 
cement per cubic metre in the upper three courses 
of blocks and of 100 kilograms of cement per cubic 
metre in the bottom course, as also in the mass 
concrete of the superstructure. 

In consequence of the revelation of structional 
weakness in the design at the foot of the parapet 
wall, where the sharp rectangular offset tended to 
fracture under wave shock, which produced a 
complex stress of flexure and torsion in the angle, 
the design for the last 1,050 m. length of the mole 
has been changed to that shown in section in 
Fig. 3 and in general view in Figs. 11 and 12. For 
the construction of the pierhead shown in Fig. 12, 
the dimensions of the blocks were increased to 
13-50 m. by 9-00 m. by 2-95 m. in height. 

The foundation level of the wall proper is 11-50 m. 
below zero (sea level), and of the mound sub- 
structure from 15 m. to 16 m. below zero. The 
cost of the breakwater complete is given as 35,500 
lire per lineal metre, which, if the lira is taken in 
round figures at 60 to the pound sterling, represents 
roughly, say, 590/. per lineal yard. 

It is of interest to mention that for the purpose 
of taking actual records of wave stroke, a special 
monolith has been built into the wall at a point 
marked A on the plan (Fig. 1), and suitable apparatus 
installed, as shown in Fig. 9, whereby at the levels 
respectively of —10, —7, —5, —3, —1, +1 and 
+3 m. in relation to sea surface datum, piezometric 
values can be recorded either on the spot or 
transmitted electrically to a wave oscillation register 
situated in a turret (torricella), or chamber, at the 
point B on the first pier or sporgente, in the 
Benito Mussolini Basin, which is sufficiently remote 
from the access of tempestuous seas. With this 
apparatus a number of valuable pressure records 
and “‘ oscillograms ’’ have been obtained ; these were 
described and commented upon by Dr.-Ing. Salva- 
tore Leviin the issue of L’ Ingegnere of August 1, 1934. 
Some curious results are indicated, somewhat at 
variance with theoretical expectation, to which, 
however, space does not admit of detailed reference. 
The installation was described by Commendatore 
Albertazzi in Bulletin No. 18 of the Comitate 
Nazionale geodetico e geofisico (July, 1929) and 
in the Annali dei Lavori Pubblici (February, 1932), 





the port under the Autonomous Consortium, or | has a length of 3,500 m. (almost 2} miles) from its | as also by Dr.-Ing. Levi in the same journal 


port authority, 


The programme, which has been in hand during | 


called the Galliera Mole. The two moles form a 





| junction with the Molo Duca di Galliera, generally | for May, 1933; the reader is referred to these 


| publications for further information. 
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The Mole di Sottoflutto, or Secondary Break- 
water, with a length of 850 m., is, temporarily at 
any rate, the western end wing wall of the port, 
enclosing the Benito Mussolini Basin. A view of 
it is given in Fig. 16, page 133, from which it will 
be seen that in elevation and profile it follows 
closely the type of the Molo Principe Umberto. 
There is, however, an important difference in 
internal construction which will be evident from 
an inspection of the section in Fig. 6. Embedded 
in the mass concrete superstructure is a_ solet- 
tone, or continuous sole-plate or slab, of reinforced 
concrete, introduced for the purpose of conferring 
on the structure a higher degree of rigidity and 
solidity. In the older type of wall breakwater, in 
order to allow for settlement which took place in 
the blocks, it was customary to joint the super- 
structure every 3 tiers or 4 tiers, so that the structure 
consisted of a number of independent elements about 
15 m. or so in length. In the Molo di Sottoflutto 
this sectionalisation has not been made, nor has 
irregular settlement been provided for, but the object 
aimed at has been to create a single rigid mass of 
cyclopean proportions, capable of resisting any local 
tendency to dislocation or fracture. The system is 
stated to have been found satisfactory and to be 
justified by the results observed. It has been 
applied with equal success to the pierheads. 

The Benito Mussolini Basin is subdivided into a 
number of branch docks, or basins, by means of a 
series of jetties (sporgenti) of solid construction, 
projecting from the northern quay line. Two of 
these jetties were nearing completion at the time 
of the writer's earlier visit in 1930. Three others 


are now in hand and the submerged portions of the | 
|than was available at the old piers, led to the 


western two are rapidly rising to water surface level, 


while the third, or middle, jetty is almost entirely | 


above water level and, indeed, is largely coped. 
The older jetties, constructed in 1930, have lengths 
of 400 m. and widths of 130 m., and are each 
provided with two rows of quayside transit sheds. 
The three newer jetties are of the same length but 
are wider by 20 m. for the purpose of accommodating 
an additional row of warehouses, or sheds, between 
the quayside sheds. The quay walls are also of 
different design, as shown by the sections in Figs. 
7 and 8, the former of which refers to the earlier 
jetties and the latter to the later jetties. The 
introduction of horizontal reinforcement bars in 
Fig. 8 will be observed, as well as the corbelling 
out at the rear of the top of the wall and the 
accentuation of the splay at the base, both back 
and front. In both cases, the wall provides berthage 
in about 11 m. depth of water, with coping at 
3 m. above zero. The writer is informed that the 
cost per lineal metre of the wall shown in Fig. 7, 
including the rubble foundation and backing, the 
mooring rings and bollards, and the steps, was about 
13,000 lire (say, 2202. per lineal yard), while that of 
the wall shown in Fig. 8 is only 8,000 lire (rather 
over 1301. per lineal yard). The reason given for 
this is that there were two separate contracts, 
the second being executed with amorticised plant 
during the period of a general reduction in prices. 
The concrete is composed, in the first case, of lime, 
porzuolana and gravel, st rengthened for the super- 
structure by admixture with 150 kilograms of cement 
per cubic metre, and in the second case it is com- 
posed of fine gravel, sand and cement (250 kilograms 
of cement per cubic metre). The transit sheds are 
being built on piled foundations with inverted 
arch supports as shown in Fig. 13, Plate VII, 
which is a view of the base of the shed on the first 
jetty in the Benito Mussolini Basin. A cross-section 
of the shed in accordance with the working drawings 
is given in Fig. 10, and a recent view during erection 
is reproduced in Fig. 14. It will be seen that the 
width of the shed on the ground floor is 29-50 m., 
while the upper floor is 2-50 m. less, due to the 
introduction of a balcony on the quay side of the 
shed. The quay itself is notably wide, viz., 18-90 m., 
provision being made for three lines of railway 
sidings and a roadway, in addition to the crane 
track. On the land side, there is a roadway and a 
double line of rail track. Railway rolling stock will 
also be able to come alongside a platform inside the 
shed. The building is to have a flat roof and the 
upper floors will be served by underhung, overhead 
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In the inner harbour, which is the oldest portion 
of the port and still the centre of its trade, con- 
siderable improvement has been effected in the 
navigability of the narrow passage between the 
Molo Vecchio (old mole) and the Ponte B. Assereto, 
by the removal of a length of about 120 m. of the 
extremity of the former, so as to increase the passage 
width to 400 m. The old masonry at the head of | 
the Molo Vecchio has been cut away and removed | 
by drilling and dredging, and a new curved head | 





| provided which will greatly facilitate the manceuv- | 


ring of vessels in and out of the harbour. The work 

has been troublesome and costly. <A large variety of 
floating plant was engaged upon it, and the difficulty 
of operating this in a crowded fairway without 

serious obstruction to incoming and outgoing | 
traffic and with reasonable continuity of service will | 
be sufficiently obvious. 

In the previous series of articles in vol. cxxxi 
of ENGINEERING, reference was made to the Duca 
degli Abruzzi Basin, which was being provided for 
the reception of pleasure craft and equipped with a 
boom for the exclusion of floating débris, especially 
oily refuse, as well as for the protection of light 
craft fromthe movement of the water. This basin, 
now completed, has an entrance, 21 m. in width, 
which can be closed by a floating boom, whenever 
necessary. Around the basin have been erected 
a number of buildings associated mainly with 
sporting and nautical clubs and societies. 

The overseas passenger traffic of Genoa, though 
inferior to that of Naples, is nevertheless con- 
siderable, being of the order of 100,000 passengers 
per annum (in 1933 it was as high as 148,000), 
and the need for accommodation of a better character 


reconstruction of the Ponte dei Mille, completed 
in 1930 and opened in October of that vear. 
This work will be found described in the article in 
ENGINEERING, on page 73 of vol. cxxxi. Since that 
time it has become necessary to extend the accom- 
modation for this class of traffic, following on the 
rapid development in the Italian transatlantic and 
other services with vessels such as the Rex and the 
Conte di Savoia. Accordingly, the adjoining pier 
or jetty, Ponte di Andrea Doria, was taken in 
hand and remodelled so as to furnish a more 
convenient outline, and the western portion has been 
reconstructed and provides a two-deck structure to 
serve as a landing place for passengers, with Customs 
and baggage accommodation, and all the necessary 
facilities connected therewith. The new pier is 
connected by a roadway viaduct on the level of 
the upper deck with the Maritime station at the 
Ponte dei Mille. Although not so ornate a structure 
as the last-named, the buildings and equipment of 
the Andrea Doria pier are of a thoroughly efficient | 
character. Fig. 17, page 146, shows the association 
of the two piers with the connecting viaduct and 
their proximity to the sidings of the Italian State 
Railway. Passengers do not enter trains direct | 
from the piers, but proceed on foot a short distance | 
to the Station Genoa P.P. Fig. 18, page 146, is aj 
view of the Ponte dei Mille Maritime station which, 
it will be seen, has considerable architectural 








pretensions. 

At a recent meeting of the Autonomous Con- 
sortium of the Port, the chairman, the Marchese | 
Cambiaso, made a statement of the expenditure on | 
works carried out in the harbour during the past 
four years. Including the Benito Mussolini Basin, | 
the Maritime stations, the Cagni breakwater, the | 
Duca degli Abruzzo Basin, the Lanterna air port, 
with the electric cranes and other equipment, the 
sum was 110 million lire; other works accounted | 
for 95 million lire, making a grand total of over | 
205 million lire expended during the four years. | 
The returns for the current year showed an increase 
in merchandise traffic and a slight shrinkage in| 
passenger movement. The chairman concluded by 
announcing that owing to the continuous arrival | 
and departure of vessels of large tonnage at the 
port, it had been decided to undertake the construc- | 
tion of a large dry dock, 350 m. long, with an | 
entrance width of 40 m. A site for the dock has | 
been selected adjacent to the Molo Guardiano, and | 
work is about to be commenced. This new dock 
will be a valuable adjunct to the other three dry 
docks in the vicinity, the largest of which has 
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recently undergone extension (as described in 
ENGINEERING, vol. cxxxi, page 4, 1931, and vol 
exxxiii, page 734, 1932), and now has a length of 
260 m. and a width of 32 m. 








THE ENGINEERING OUTLOOK. 
V. Texte MACHINERY. 

At the beginning of 1934, the prospects for the 
textile machinery industry appeared to be for a 
definite and substantial improvement in activity. 
While an improvement undoubtedly took place 
during 1934, it was on a smaller scale than might 
have been expected from the indications available 
at the beginning of the year. Moreover, there was 
no steady improvement throughout the year, and 
the level of activity in the first quarter of 1934 was 
barely maintained throughout the year. 

In the absence of any general index of produc- 
tion and of official statistics of employment, it is 
difficult to give any reliable indication of the trend 
of activity. It would appear, however, that 
TaBLe I.—E£zports of Textile Machinery Manufactured in 
the United Kingdom. 


Index | 





. Value Index 
—— Volume. | 1913 = per 1913 = 
Be. 100. Ton. 100. 
Tons. £ 
1913 14,840 100-0 46-5 100-0 
1922— | 
lst Qr 16,624 | 112-0 | 141-7 304-7 
2nd ,, 6,286 42-4 166-4 358-0 
3rd _,, | 12,924 87-1 139-0 298-9 
4th .,, 15,631 105-3 124-9 268 -6 
924— 
Ist Qr 8,256 55-6 | 105-2 226-2 
d ,, 8,798 59-3 | 105-1 226-0 
3rd 8,530 57-5 102-8 221-1 
4th , 8,955 60-3 103-1 226-0 
1926— 
lst Qr 9,390 63-3 | 95-5 205-4 
2nd ,, 7,536 50-8 98-8 212-5 
Srd_,, 8,174 55-1 97-2 209-0 
4th ,, 8,747 58-9 100-9 217-0 
1928— 
Ist Qr. 10,524 70-9 96-8 208-2 
2nd ,, 10,424 702 94-7 203-7 
3rd _,, 10,143 68-3 91-5 196-8 
sth . 10,646 71-7 88-4 190-1 
1929— 
Ist Qr. 10,571 71-2 89-8 193-1 
2nd ,, 11,105 74-8 90-8 195-3 
3rd _,, 10,920 73-6 92-5 198-9 
4th ,, 9,589 64-6 95-2 204-7 
1930— 
Ist Qr 8,894 59-9 95-2 204-7 
2nd ,, 7,834 52-8 7-0 208-6 
3rd _,, 7,409 49-9 93-3 200-6 
4th ,, 6,268 42-2 92-3 198-5 
1931— 
Ist Qr. 4,096 27-6 103-0 221-5 
2nd ,, 4,481 30-2 98-2 211-2 
3rd ,, 4,349 20-3 | 98-1 211-0 
sth ., 5,596 37-7 | 84-1 180-9 
932— 
lst Qr 5,472 36-9 87-2 | 187-5 
2nd ,, 5,666 38-2 86-3 | 185-6 
Srd 4,796 32-3 89-0 191-4 
4th ,, 5,089 34-3 87-0 187-1 
1933 
Ist Qr. 4,492 30°3 95°3 204°9 
2nd ,, 4,514 30-4 95°2 | 204°7 
3rd 4,193 28°3 95°6 205 °6 
4th 5,605 37°8 83°3 1791 
1934— 
Ist Qr. 6,87 46-3 76-1 163-6 
2nd ,, 6,779 45-7 5-8 184-5 
3rd 5,884 39-6 89-6 192-7 
4th 6,624 44-6 89-4 192-3 


production was probably about 55 per cent. of 
the 1928 level in 1933, and that the improvement 


| in 1934 increased this figure to about 60 per cent. or 


65 per cent. For some years the greater part of 
the production has been for the export market. 
In fact, Sir Walter Preston recently stated th:t 


Tas_e II.—United Kingdom Textile Machinery Exports. 


Volume. Value. 

Tons. 
1925 123,107 
1926 101,541 
1927 119,299 
1928 125,210 
1929 126,553 
1930 91,213 
1931 65,567 
1932 63,070 
1933 56,414 
1934 78,491 





while British textile firms had spent only 5,000,000/. 
on new machinery since the war, foreign firms had 
spent 95,000,000/. The latter figure, of course, 
does not represent orders to this country, sinc 
a portion of the demand was supplied by foreign 
machinery manufacturers. 
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According to the 1930 census of production, 
66 per cent. of the value of textile machinery 
produced was exported, and though this figure 
may have increased slightly since then, there has 
probably been no substantial change. The monthly 
average export figures for each quarter are shown 
in Table I, and the yearly aggregates in Table II. 

The recovery in the value per ton which was 
achieved in 1933 was not maintained during the 
past year, in spite of attempts to reduce price 
cutting. The first steps in this direction were taken 
in 1931, when the loss of business due to the heavy 
decline in exports caused a tendency to cut prices, 
which was stili further accentuated by exports 
of second-hand machinery. In September, 1931, 
Messrs. Textile Machinery Makers, Limited, was 
formed with the object of controlling prices. Out- 
side interests proved, however, too strong for the 
combine, and nothing was achieved until the end 
of 1933, when an agreement was finally reached. 
The formation of the combine resulted in the 
closing down of three of the largest works, but 
exports of second-hand machinery have continued, 
and this has probably been the reason for the 
maintenance of a low average export price. 
of second-hand machinery will probably be reduced 
if the Federation of Master Cotton Spinners redun- 
dancy scheme is finally brought into effect. 

Turning to individual markets, the total increase 
was fairly evenly distributed. India was by far 
the most important market, taking 36-6 per cent. 
of the total exports in 1934. Exports to China, 
after declining to 2,560 tons in 1933, recovered to 
4,801 tons in 1934. In view of the success of the 
cotton industry in China, and particularly of 
British-owned mills established there, this market 
for textile machinery will probably continue to 
increase in importance. The Japanese are also 
extending their Chinese mills, and it is possible 
that some of the loss in trade in consumers’ goods 
may be made up by sales of producers’ goods, even 
to the Japanese. Exports to Russia declined still 
further from the extremely low level of 1933. This 
is particularly disappointing in view of the fact that 
large orders from this source have been looked for 
on account of the expansion of the textile indus- 
tries, due to take place under the five-year plans, 
and particularly as Lancashire textile machinery 
companies have always been strong supporters of 
Anglo-Russian trade. The chance of such orders 





Exports | 








i 


average value per ton and the success of the British 
industry in the export market. It may be due in 
part to the fact that a number of Continental 
firms have decided recently, on account of the 
tariff, to undertake production in this country. 
In the majority of cases, these firms have been 
manufacturing specialised articles which are not 
directly competitive with British textiles, and they 
TaBLe III.—Teztile Machinery. United Kingdom 























Retained Imports 
Index Value Index 
——- Volume, | (1913 = | per | (ass = 
; ee. | 100). ‘on. 100). 
| 
Tons, | £ | 
1913 411 100-0 71:6 | 100-0 
1922— 
Ist. Qr. 193 47-0 | 162-0 | 226-3 
2nd .,, 190 46-2 | 197-7 | 276-1 
3rd} 164 39-9 | 229-8 | 321-0 
4th ” 164 39-9 | 206-3 | 288-1 
1924— 
Ist Qr. 253 61-6 | 193-6 | 270-4 
nd ,, 256 62-3 | 240-0 | 335-2 
3rd” | 310 75-4 | 236-5 | 330-3 
4th | 345 83-9 | 260-8 | 364-2 
1926— 
Ist Qr. 401 97-6 | 215-8 | 301-4 
2nd ,, 485 118-0 | 163-0 | 227-7 
3rd) 413 100-5 | 145-8 | 208-6 
4th ” 569 138-4 | 156-7 | 218-9 
1928— 
Ist Qr. 730 189-8 | 197-4 | 275-7 
2nd .,, 732 178-1 | 185-8 | 259-5 
3rd 673 163-7 | 178-5 | 249-3 
4th ” 552 134-3 | 196-2 | 274-0 
192 
Ist Qr. 611 148-7 | 186-3 | 251-8 
2nd ,, 7 186-9 | 172-4 | 240-8 
3rd? 642 156-2 | 180-5 | 252-1 
4th * 863 210-0 | 170-2 | 287-7 
1930— 
Ist Qr. 564 137-2 | 169-4 | 236-6 
2nd .,, 423 102-9 | 190-7 | 266-3 
3rd}, 295 71-8 | 226-0 | 315-6 
4th 7 453 110-2 | 196-0 | 273-7 
1931— 
Ist Qr. 422 102-7 | 185-1 | 258-5 
2nd ,, 411 100-0 | 192-7 | 269-1 
3rd” 380 92-5 | 154-5 | 215-8 
4th ? 649 157-9 | 192-5 | 268-9 
1932— 
Ist Qr. 1,130 274-9 | 181-0 | 183-0 
2nd .,, 531 129-2 | 183-7 | 186-7 
3rd 7 323 78-6 | 159-0 | 222-1 
4th ” 559 136-0 | 142-4 | 198-9 
Moret Or. | 262 63-7 | 209-9 | 293-2 
ee ass) ug ere 53°0 | 210°8 | 294-4 
Sd (sss 8 83-0 | 201°8 | 281°3 
4th | | 345 83°9 | 179°5 | 250-7 
1934— 
ist Qr. 347 84-4 | 225-3 | 314-7 
Qnd ,, 494 120-1 | 173-8 | 242-8 
mo tee ee 106-9 | 186-7 | 260-7 
ath }, :. ::| 427 | 103-9 | 198-0 | 276-6 
' 











As already indicated, purchases for the home 
market remained at a very reduced level. There 
was some improvement in the demand for woollen, 
worsted and waste machinery, and purchases by the 
linen and jute industries also improved. A return 
to the normal level of demand for textile machinery 
is, however, impossible as long as the depression 
in the cotton industry and the lack of ready cash 
prevent the installation of new machinery. 

An event which caused a considerable amount 
of interest during the past year was the statement 
by Sir Walter Preston that “‘ for spinning coarse 
or medium counts, there is not a mill in the British 
Isles sufficiently well equipped to compete with 
any number of foreign mills which have recently 
been erected.” This was disputed by the Federa- 
tion of Master Cotton Spinners, and it was finally 
decided that tests should be arranged to discover 
the exact position. The results should be of con- 
siderable interest, since very few facts are available 
regarding the efficiency of Lancashire machinery. 
If any substantial reduction of costs could be 
obtained by the use of the latest mschinery, it 
might well cause a general re-equipment of mills 
as the only method of restoring prosperity to the 
cotton industry. It is well known that a large 
number of firms have been unable to provide a 
reasonable allowance for depreciation during recent 
years, so that much of the plant, whatever may be 
said regarding its efficiency, is certainly of consider- 
able antiquity. 

The effects of the proposed redundancy scheme, 
under which some 10,000,000 spindles are to be 
scrapped, on the textile machinery industry, will be 
varied. In the first place, as stated above, the 
scheme should put an end to the export of second- 
hand machinery at scrap prices, and so improve 
export values. On the other hand, it is proposed 
that a certain number of spindles should merely 
be sealed until their use is justified by increased 
demand. This must inevitably have an adverse 
effect on the purchase of new machinery. If, 
however, it enables spinning firms, by working to 
capacity, to build up a sufficient depreciation reserve, 
it will, in the long run, facilitate the replacement of 
obsolete machinery. 

One of the factors which has hitherto restricted 
the use of modern machinery is the widespread use 
of mule spindles in this country. For example, 
only one type of high draft action is suitable to 



















































































Textile l | ; 
Mechinery. 1924. | 1928. I 1929. | 1930. 1931. | 1938. 1933. 1934. 
— | | }|_ — - 
| 
— a. £000 Per cent. | £000 Per cent. H| £000 Per cent. £000 Per cent. || £000 Per cent. £000 Per cent £000 Per cent. £000 Per cent. 
United Kingdom | 10,831 52-2 || 11,623 42-4 || 11,644 | 38-5 8,628 40-6 || 5,281 37-9 5,508 39-6 5,178 38 °5 6,670 40-6 
Germany... ..| 5,566 | 26-9 9,975 36-3 | 12,441 | 41-2 8,496 29-8 5,383 33-6 5,307 38-2 5,238 $3°9 5,905 36-0 
U.S.A... --| 1,981 | 9-5 | 2,642 | 9-6 || 2,812 9-3 || 1,781 8-4 1,497 10-7 1,232 8-8 1,170 7 1,425 8-7 
France .. | 921 | 4-4 || 1,005 3-7 || 1,007 | 3-3 | 764 3-6 624 4-5 782 5-6 841 6°2 889 5-4 
Switzerland 1,446 | 7-0 |} 2,202 8-0 I 2,336 | 7-7 l 1,633 7:7 | 1,152 8-3 1,080 7°83 1,042 | 7°7 1,529 9-3 
| | | | ———EE _— 
Total .| 20,745 | 100-0 || 27,447 | 100-0 |/30,240 | 100-0 |/21,302 | 100-0 | 13,937 | 100-0 || 13,009 | 100-0 || 13,469 | 100°0 || 16,418 | 100-0 
= Tae wre Rte ae ie ! TT | 
TABLE V.—INTERNATIONAL EXPORTS OF TEXTILE MACHINERY. VOLUME, IN LONG TONS. 
Textile = ; | i] T ich 
Machinery 1924 1928. 1929. 1930. 1 1931. | 1932. 1933. 1934. 
_ Se | | 
| | 1 | | 1] | 
United Ki Tons. | Per cent. || Tons. Per cent. || ons. | Per sent. || Tons. | Per cent. Tons. | Per cent. Tons. | Per cent. Tons. | Per cent. Tons. | Per cent. 
United Kingdom | 103,618 | oe 125,210 | 53-6 26,553 | 50-4 ] 91,212 | 52-4 | 55,567 50-0 62,989 | 55-6 56,414 | 53°4 78,491 57-9 
ia. 45,041 26-7 71,730 | 30-8 || 88,004) 35-1 || 58,417 33-6 37,704 33-9 32,042 28-2 31,875 30°2 34,966 25-9 
Soe nc le 10,533 6-2 17,498 | 7-5 = || 16,683 | 6-7 || 10,742 6-2 || 8,570 7:7 | 11,214 9-9 10,607 10°0 11,060 8-2 
Switzerland 9,632 5-7 18,845 | 8-1 || 19,563 7-8 || 13,550 7-8 || 9,330 8-4 7,209 6-3 6,710 6°4 10,840 8-0 
pes oad 
Total -| 168,824 | 100-0 233,333 | 100-0 || 250,803 | 100-0 |/173,921 | 100-0 \/111,171 | 100-0 | 113,454 | 100-0 105,606 100°0 135,357 | 100-0 




















Russia is now manufacturing textile machinery in 
excess of her own requirements, and is offering the 
surplus in the Turkish market. This machinery is 
offered on long credit, and is accompanied * by 
Russian technical advisers. } 


As regards the main types of textile machinery | 


exported, the category * machines for spinning, 
twisting and preparatory processes” accounted for 
the greater part of the increase. This suggests 
that countries which previously imported yarn for 
subsequent manufacture are now undertaking its 
production on their own account. Looms and 
printing and finishing machinery also increased. 
Net imports into the United Kingdom were sub- 
stantially higher than in 1933, as shown in Table ILI. 
This increase is surprising, in view of the high 


| 





now appears remote, since it is reported that|may, therefore, have been compelled to import 


specialised types of machinery. 

In Table IV, the values of exports of textile 
machinery from the chief producing countries are 
given in sterling, converted at the average rate of 
exchange for the year. In Table V, the available 
figures for volume are given. 

It will be seen that the British share of the export 
market was still further increased, although all 
countries showed an increase in exports. The 
proportionate increase was least in the case of 
Germany and France. Exports from Switzerland 
showed the most substantial increase, but this does 
not necessarily indicate a danger of increased 
competition in the future, since Swiss exports were 
comparatively much lower in 1932 and 1933 than 





those of other countries. 


the intermittent action of the mule, and this has 
so far proved unpopular in Lancashire. High-speed 
preparation is also restricted. The reason generally 
advanced against the scrapping of mule in favour of 
ring spindles is that the former are more suitable 
for the finer counts. Fine counts are, however, 
probably being spun on ring frames much more 
widely than is generally admitted in Lancashire. 
The desirability of using larger quantities of Indian 
cotton should also give an impetus to the installation 
of ring spindles. 

Whatever may be the long-term effects of the 
factors mentioned above, there is little likelihood of 
any substantial increase in the home demand for 
textile machinery during the coming year. The 
industry must, therefore, look to the export markets 
for increased orders. The lack of any definite 
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Pies. 32 to %5. No-Contact System or 
DistTaNOE INDICATION ; Messrs. EversHeD 
AND VIGNOLES, LIMITED. 








trend in exports during 1934 is a warning against , 
any very optimistic forecasts. On the other hand | 
a reference to Table IV shows that world exports 
were still at a very reduced level, and that British 
exporters have well maintained their share of the 
total throughout the depression. Moreover, economic | harm to the indicator or recorder. 
nationalism does not weigh so heavilv on the textile | Short-circuit current passes harmlessly, and the 
machinery industry as on manv others. since the | instrument is immediately ready to record small 
; . ountries to establish their | Variations in the leakage current even if third or 


Fig. 35. 
| the secondary current, which cannot therefore cause 
A momentary 


tendency is for foreign « 
own textile industries, and in so doing to require highe r harmonics are present. 
additional textile machinery. An example of this | The No-Contact system ucation 
point is Australia, where recent tariff increases |®bove mentioned, is particularly suitable for indi- 
have been designed to foster the growth of the | cating at a distance the level of liquids in tanks or 
reservoirs, or the positions of gas holders, valves, 
dampers, &c. The principles involved are illus- 


of distant indication, 


local cotton industry. It would therefore appear 
reasonable to expect that the worst of the depression 
is over, and that exports during the coming vear 


will show a further improvement over 1934. this page, in which the transmitter is shown on the 


left and the receiver on the right. The system is 
operated from any single-phase supply, through a 
small transformer, the secondary of which is con- 
nected to the outer ends of two coils wound on an 
iron core, the inner ends of the coils being connected 
together. Three required between the 
transmitter and receiver connected to the coils as 
shown on the left in Fig. 34, and to the moving-coil 
type indicator at the receiving end through recti- 
fiers, as shown on the right. 
mitter is illustrated in Fig. 35 and the construction 
of the essential part is shown in Figs. 32 and 33. 
It will be seen from this that the coils above referred 
to are enclosed in tube over which a copper sleeve 
slides. This sleeve is moved by the float through 
screw mechanism, as will be clear from Fig. 33. and 
its movement, by varying the inductance of the 
two coils, varies the current in the line and causes 
the pointer of the indicator to take up a new position 
corresponding to the position of the float. Two 
sizes of indicators having scales 18 in. and 36 in. in 
length, respectively, are supplied, and recording 
instruments of the roll-chart type can also be used 
with this system. It is pointed out that the absence 
|of electrical contacts renders it suitable for 
under severe conditions, such as are experienced in 
ment remained inoperative until the relay had | Sewage-disposal plants and in exposed positions 
been reset. In the Knowles-Shotter earth-leakage generally. The accuracy of the indicators is not 
ammeter, use is made of the properties of Mumetal | affected by normal variations in the voltage or 
to obviate the difficulties referred to. The indicator frequency of the supply system, and in the event 
or recorder is of the moving-coil rectifier-operated | of a failure of the supply the pointer moves to a 
type and is connected to a transformer or reactor special “ current-off * position, but again gives the 
designed so that the becomes saturated at | correct reading as soon as the current is restored. 
what may be regarded as the normal maximum | High- and low-level alarms can be fitted at the 
leakage current. As the core is of Mumetal, any | receiving end, if required. 
In addition to a wide range of mercury switches, 





THE PHYSICAL SOCIETY'S 
EXHIBITION. 
(Concluded from page 82.) 
INTERESTING items in the exhibits of Messrs. 
Evershed and Vignoles, Limited, Acton-lane Works, 
Chiswick, W.4, their 


Megger insulation tester, sensitive recording instru 





wires are 


London, were recordng 
ments for use with this and other apparatus, an 
iutomatically-protected leakage ammeter, and the 
Evershed C. & S. No-Contact system of distant 
indication. Both the recording insulation tester 
the sensitive instruments were 
referred to in the account of last vear’s exhibition, 
page 141 of our 137th volume. With 
regard to the leakage ammeter mentioned, it may 
be pointed out that these instruments have hitherto 
been liable to damage from the heavy current 
flowing through the earthed neutral when a fault 
occurs. A relay, therefore, had generally to be 
provided to protect the ammeter, 
momentary rushes of current, by 
limiting resistance or 


and recording 


given on 


even against 
cutting in a 
short-circuiting the instru- 
When this happened, however, the instru- 


use 
ment 


core 


increase in this current has practically no effect on 
i 


trated by the diagram reproduced in Fig. 34, on | 


\ float-operated trans- | 
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Fic. 36. Automatic VoLTaAGeE REGULATOR; 
Messrs. ISENTHAL AND Company, LIMITED. 


mercury-switch relays, rheostats and resistances» 
|the exhibit of Messrs. Isenthal and Company, 
| Limited, Ducon Works, Victoria-road, North Acton, 
London, W.3, included the automatic voltage 
regulator illustrated in Fig. 36 annexed. This 
regulator has been designed to avoid the wear and 
|tear of contacts and the interference with wireless- 
lreceiving apparatus that have caused trouble with 
isome other types of regulators. It employs as a 
variable resistance for the generator field, or in 
|some cases for the main circuit, one or more piles 
of carbon discs, to which, under steady-voltage 
conditions, a constant pressure is applied by springs. 
| The spring pressure is, however, counteracted by the 
| pull of an electromagnet which varies in accordance 
|with the voltage fluctuations. It numerous 
lapplications, such, for instance, as the control of 
the anode and filament voltages of wireless trans- 
mitters, voltage regulation of train-lighting sets 
and small supplies in which the generator speed 
| varies, the speed control of motors by voltage 
| regulation, in connection with are welding, and for 
| many purposes in laboratory and testing work. 

| Messrs. Marconi’s Wireless Telegraph Company, 
| Limited, Electra House, Victoria Embankment, 
London, W.C.2, showed the necessary equipment 
| for enabling a carrier wave and a single side- band 
|to be radiated from a broadcast transmitter, the 
| second sideband being suppressed so that the w idth 
|of the frequency band occupied by such a trans- 
mitter is reduced. Another exhibit was a valve- 
diathermy set designed for both therapy and 
| electro-surgery. Valve oscillators, it is pointed 
out, offer great advantages over spark gaps as 
|generators of high-frequency currents for medical 
| purposes, and a very clean, smooth cut results 
|from the use of these currents for surgical purposes. 
| The apparatus is suitable for delicate brain surgery 
land also for the destruction of malignant tissue by 
\dehydration. For therapy, a variable condenser !s 
included in the patient's circuit, so that the latter 
‘can be browght into resonance with the oscillating 


has 


| circuit, and variable coupling is provided to en able 
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Fies. 37 anp 38. Two-Pen Recorper; Messrs. MARCoNI’s WIRELESS TELEGRAPH COMPANY, 
LIMITED 


the operator to couple the output circuit so as to 
obtain the maximum efficiency according to the 
impedance of the part of the body under treatment. 
An important exhibit of this firm was a set of 
cathode-ray oscillograph equipment in the form of 
a three-panel rack-mounted unit with a camera. 
lhe power unit is supplied from alternating-current 
mains, and the time-base unit is of the four-valve 
type, giving a time of traverse adjustable between 
extremely low frequencies and radio frequencies. 
\ synchronising device is provided to enable the 
wave form being examined to be synchronised with 
the time base, and arrangements are also included 
to permit a single traverse to be obtained by pressing 
t key. The oscillograph is of the indirectly-heated 
cathode type and is magnetically screened. The 
camera, which is fitted on to the oscillograph unit 
by means of a bayonet catch, uses an eight-exposure 
roll film, each exposure measuring 2} in. by 3} in. 
We may mention also the frequency-measuring 
equipment shown, which comprises a crystal- 
ontrolled master oscillator having a stability of 
| in 10% Multi-vibrators with frequenc ies of 
1,000, 100, 10, 1 and 0-1 kilocycles per second 
are employed, together with an interpolating oscil- 
lator giving a frequency range of 150 to 30,000 
kilocycles per second. A clock is driven synchro- 





nously from the master oscillator by employing 
frequency division in the multi-vibrator system, 
and this clock is compared with standard time 
signal in order to give the exact frequency of the 
master and oscillator. Calibrating frequencies are 
obtained by the intermediate multi-vibrator stages. 
In connection with this apparatus the double-pen 
recorder illustrated in Figs. 37 and 38 above, 
is used to enable comparisons to be made between 
one tone signal and either of two clock signals. 
It can, however, be used for general laboratory 
work of a similar character. Standard-width undu- 
lator tape is used in the recorder, the speed of 
the tape being 100 mm. per second, enabling 
|comparisons to be made to within 0-01 second or 
jeven closer. The tape is driven by a self-starting 
|synchronous motor, and the two pens are mounted 
on rocking armatures forming part of independent 
magnetic systems. The pens are of the barograph 
type, as these hold sufficient ink for time-signal 
records and are more easily maintained than 
syphons. One of the pens is operated by the 
rectified output from the audio-frequency amplifier 
forming part of the equipment, the amplification 
being sufficient for operation on an input level of 
about 0-1 volt. This pen can be used for recording 
wireless time signals, and the other, which is 
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Fig. 39, Frame ANEMOMETER; MESSRS. 
NEGRETTI AND ZAMBRA. 

















Fic. 40. LoGariramic PRECISION VARIABLE 
CONDENSER; Messrs. H. W. Sv.LtLivan, 
LIMITED. 


operated by direct-current pulses, for recording local 
clock signals. As will be seen from Figs. 37 and 38, 
the recorder is designed for rack mounting. The 
panel measures 19 in. by 8} in., and the depth is 
124 in. 

Messrs. Negretti and Zambra, 38, Holborn- 
viaduct, London, E.C.1, showed a wide range of 
temperature and pressure recorders and regulators, 
distance thermometers with electrical transmission, 
thermostats and pressure gauges and accessory 
apparatus. We may mention, particularly, a 
new series of relays for use with any contact instru- 
ments in which the contacts carry only light currents. 
The energy required for operating the relays is 
only half a watt but they can control circuits 
carrying up to 10 amperes by means of mercury 
switches. For use on alternating-current circuits, 
the relays are mounted on a cast-metal base with a 
cover together with a small transformer and a 
Westinghouse metal rectifier from which the actuat- 
ing current is obtained. 

Two instruments for use in connection with mining 
work may also be referred to. One of these was 
described as a precision surveying or mining 








138 
statoscope, and its object is to emable pressure 
differences, and consequently variations in level, 
to be determined with greater accuracy than is 
obtainable with the usual form of direct-reading 
aneroid. The case of the instrument is airtight 
and the air pressure in it can be maintained at any 
required value by the adjustment of a diaphragm 
which forms one side of the case, the pressure 
being indicated by a high-sensitivity temperature- 
compensated aneroid movement mounted in the 
case. An important point is that this aneroid 
has no appreciable creep or hysteresis error, since 
it is subjected only to small pressure variations. 
The difference between the fixed internal pressure 
and the external pressure is indicated by a sensitive 
diaphragm-type pressure gauge covering a range 
from —0-5 in. to +0-5 in. of mercury. The dial 
of the gauge is 6 in. in diameter and it is possible 
to estimate pressure differences equivalent to 
change in level of 1 ft. 

The other mining instrument shown the 
Davies-Simpson flame anemometer illustrated in 
Fig. 39, on page 137. The indication is obtained 
from the deflection from the vertical of the flame 
of a small paraffin lamp or candle exposed to the 
air current, the velocity of which is approximately 
proportional to the tangent of the angle of deflection. 
As will be seen, the air-speed seale which covers a 
range from 5 ft. to 120 ft. per minute, is in the form 
of a divided quadrant against which the deflection 
of the flame is observed. The instrument, which 
we understand has successfully employed 
in certain gold mines, is sufficiently small to be 
carried in the pocket, although part of the oil 
been cut off in the illustration to 


was 


been 


reservoir has 
save space. 

The exhibit of Messrs. H. W. Sullivan, Limited, 
Leo-street, Peckham, London, 8.E.15, was divided 
into four sections, one of which was devoted to 
crystal and fork frequency standards and wave- 
meters. Of the exhibits in this section we may 
mention the Lucas-Sullivan rack-mounted crystal- 
controlled standard frequency equipment having a 
range from 1 to 10,000 kilocycles per second. 
The equipment can also be used as a standard 
wavemeter over the range 10 kilocycles to 10,000 
kilocycles per second, or as the control oscillators 
for broadcasting stations operating on a common 
wavelength. The stability is such that the frequency 
does not vary by more than two parts in 107 over 
months of working and the temperature coefficient 
is zero. The frequency can be adjusted to within 
five parts in 10’. The crystal is temperature con- 
trolled and the apparatus includes a synchronous 
clock. Among other instruments in this section 
was a new sub-standard absorption wavemeter 
for the range 1800 to 30,000 kilocycles per second, 
incorporating the firm’s temperature-compensated 
range coils and a dual-range condenser. A loosely- 
coupled valve detector circuit permits extremely 
sharp detection of resonance by the indications 
of a microammeter and the readings are accurate 
to within 0-03 per cent. 

In another section, devoted to inductance and 
capacity standards for all frequencies, were included 
examples of Sullivan-Griffiths thermal 
compensated inductance standards of more compact 
form that those hitherto made. They can be com- 
pletely shielded in copper boxes 8 in. in diameter by 
5 in. long without a serious increase in the losses. 
In this section were shown temperature-compen- 
silica-insulated variable air condensers of 
great precision for use as pure capacity sub-standards 
at any frequency. The equivalent series resistance 
has been kept down to the negligible figure of 
0-004 ohm at 1,000 kilo¢ycles per second, and the 
power factor is 0-00002 at all frequencies up to 
1,000 kilocycles. The temperature coefficient is 
three parts in 10° per deg. F. A new logarithmi 
variable air capacity standard exhibited in this 
section is illustrated in Fig. 40 on page 137. This 
instrument, which is exceptionally useful for general 
laboratory purposes, gives a logarithmic capacity 
scale over the ranges of 0 to 300 yy F. or 0 to 
600 xu F. A constant accuracy to within 0-3 per 


some 


sated 


cent, is obtained throughout the range. 

Another section of the firm’s exhibit was devoted 
to dual range capacity bridges and other test sets, 
while the remaining exhibits consisted of audio- 
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frequency oscillators, alternating-current bridges, 
&c. Of these, we may mention the Ryall-Sullivan 
precision heterodyne oscillator for the range 0 
to 16,000 cycles per second. This consists of a 
particularly stable form of rack-mounted beat-tone 
oscillator recently developed in conjunction with 
Dr. L. E. Ryall, of the Post Office Research Labora- 
tories. High stability of beat frequency is obtained 
by the use of radio-frequency oscillators of the 
dynatron type with tuned circuits constructed from 
Sullivan-Griffiths thermal-compensated inductances 
and air and mica condensers of high quality. A 
logarithmic scale of frequency, accurate to within 
0-2 per cent., is obtained. The hourly stability 
of the oscillator is within 0-2 cycle per second and 
the daily stability within 1 cycle per second. The 
harmonic content is less than 0-3 per cent. for 
outputs of the order of 500 milliwatts and pure 
output up to 3 watts is obtained. The oscillator 
can be operated by battery or from the mains. 

Messrs. George Kent, Limited, Biscot-road Works, 
Luton, showed a manometer of the curved-tube 
type, designed so that a broken glass tube can be 
replaced without the necessity for calibrating the 
instrument. One of their flow recorders of the 
mercury U-tube type, which has been redesigned 
to reduce weight and obtain greater strength, was 
also shown, as well as a new type of recorder for 
use with the Venturi flumes illustrated and described 
on page 701 of our last volume. We hope to deal 
with this instrument, and also with the apparatus 
exhibited for transmitting water-level readings to 
a distance, in subsequent issues of ENGINEERING. 


Messrs. Nalder Bros. & Thompson, Limited, 
97a, Dalston-lane, London, E.8, showed a range 
of their induction-type ammeters, voltmeters, 


wattmeters and kVA-meters, which are now made 
with 2} in., 4 in., 6 in., 8 in., and 12-in. dials. These 
instruments are notable for their long bold scales, 
which extend over an angle of 300 deg., as well as 
for robust construction and high accuracy. Other 
types of indicating and recording instruments were 
shown, as well as maximum-demand indicators, 
frequency meters, rotary synchroscopes, and various 
forms of protective relays. 

Echo depth-sounding gear of the magneto- 
strictive type, including some recently-developed 
models, formed the greater part of the exhibit of 
Messrs. Henry Hughes and Son, Limited, Husun 
Works, New North-road, Barkingside, Ilford, 
Essex. The apparatus has been referred to in our 
columns on previous occasions. One of the record- 
ing instruments of this class shown has been designed 
for use in launches, and has two ranges covering 
depths from 0 to 125 ft., and from 100 ft. to 
225 sft. 

Another interesting exhibit was the Husun 
binnacle and dead-beat compass, specially de- 
signed for use on motor ships, and we may also 
mention a range of marine and aeronautical navi- 
gating instruments, which also shown, the 
former including the firm’s Classic sextant, which 
is fitted with circular mirrors. Finally, we may 
refer to the Smith-Harley landing lamp for aircraft, 
which is sold by Messrs. Smith’s Aircraft Instru- 
ments, 185, Great Portland-street, London, W.1. 
The lamp comprises a reflector, a grouped system 
of lenses and a bulb, the whole being designed for 
mounting in any desired position on the aeroplane. 
Three distinct types of casing can be supplied, viz., 
streamline, dipper, and retractable, and two sizes 
are made for each type of casing. The 8-in. size 
uses a 12-volt lamp taking 12 amperes, and the 
ll-in. size a 24-volt lamp taking 10 amperes. The 
smallest model, which weighs under 7 Ib., gives 
a beam of sufficient intensity to enable small type 
to be read at a distance of well over 500 yards and 
over a wide area. 

The last, but by no means the least interesting 
or important of the exhibits to which we are able 
to refer, is that of Messrs. Weston Electrical 
Instrument Company, Limited, Kingston By-Pass, 
Surbiton, Surrey. The exhibit was divided into 
several distinct sections, and the first of these was 
intended to illustrate some of the initial develop- 
ments from which modern electrical indicating 
instruments have been produced. One of the items 
in this section was the first direct-reading permanent- 
magnet moving-coil instrument ever produced com- 
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mercially, which was made in 1888. 
direct-reading electro-dynamometers, moving-iron 
instruments and compensated thermocouples were 
also shown in this section, together with modern 
instruments of the same types. 

Another section was devoted to industrial-contro| 
apparatus, and included various forms of sensitiv: 
relays for use either alone or in conjunction with 
photo-electric cells. One of the applications of 
these relays and cells is to give warning when th« 
smoke in a chimney exceeds a certain predetermined 
density. This apparatus, to which a reference was 
made on page 87, ante, was shown in operation 
Other applications of photo-electric cells exhibited 
were in connection with illumination-measuring 
instruments and photographic exposure meters. 
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Handbook to the Factory Acts and Truck Acts. B 
Joserx Owner. London: Sir Isaac Pitman and Sons 
Limited. [Price 3s. 6d. net.] 

Tuts little book—the work of one who was for man\ 

years a member of the inspecting staff of the Hon. 

Office—is designed to explain the law relating to 

factories in a manner to be understood by the 

ordinary man. As pointed out by Sir Herbert 

Samuel in his Foreword : ** The Factory Acts and the 

Truck Acts touch the daily activities of hundreds 

of thousands of employers and of millions of work- 

people. Gradually growing through a century of 
legislation and supplemented by the Regulations 
and Orders made under them they have come to 
deal with an immense mass of detail, and have 
reached a formidable bulk. Nowhere are the 
services of skilled translator more necessary.’ The 
services here referred to have been admirably 
rendered by Mr. Owner. He enumerates the 
premises to which the Acts apply; the structural 
requirements of the Statutes ; the rules with 
regard to machinery and its safeguarding ; and the 
restrictions on the employment of young persons 
and women. He also deals with accidents and 
dangerous trades ; methods of payment (including 

a discourse on check weighing) and the Truck Acts. 

concluding with a chapter on the powers and duties 

of factory inspectors. He dispenses—quite right], 

—with those references to Statutes and 

which are so necessary for the lawyer, and tells a 

plain unvarnished tale which is easy for the layman 

to understand. Some useful illustrations embellish 
the work. 

The thought may arise in the mind of any one 
who reads his little book, as to whether this elaborate 
system of inspection is still necessary in relation to 
factories and workshops ? That ‘“ Factory Acts” 
were clearly called for 100 years ago there can be 
no question. But it may well be that those Acts, 
and all their consequences—regulations, byelaws, 
systems of control, and inspectors—have to a large 
extent served their turn. 

While there are doubtless exceptions, the whole 
industrial population must by this time have 
become imbued with the desire that factories should 
be safe, clean, and sanitary. Apart from all else, 
from the employers point of view such a_ policy 
pays best, and it is to be hoped that, as a conse- 
quence of the educative effect of a hundred years oi 
factory acts, the legislature may before long be 
able to effect important reductions in the expense of 
this portion of administrative government. 


cases 


Engineering Drawings, Specifications and Quantities. By 


J. Marsuatt Ropcer, B.Se.(Eng.), Lond., Asso 
M.Inst.C.E., London: Ernest Benn, Limited. [Pric 
Zils. net. 


Tuts is the first edition of a book which contains 
some novel features. Until recent years, when the 
subjects comprised in the title of this work were 
introduced as a compulsory section in the Associate 
Membership Examination of the Institution ot 
Civil Engineers, it was the custom of the young 
engineer to acquire his knowledge of the subject 
by actual practice in the office. Since the change 
referred to, some candidates have felt themselves 
at a disadvantage, since many, after a term 0! 
service abroad, on their return find themselves 
sitting for an examination with others at home, 


i who have been engaged on junior and less responsible 
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in respect of the work of the various sub-con- 


STATICAL BALANCING MACHINE. tractors. These points, however, do not detract 


from the value of the book for examination purposes 
and candidates for the Inst.C.E. examinations need 


MESSRS. BENRATH MACHINE TOOLS. ENGINEERS, MANCHESTER. have no hesitation in making use of it. It will 








give them just the help that they require. 
Dampfkessel. By Hernricu Netz. Berlin: B.G. Teubner. 
[Price 4.80-marks. | 

Durine the past twenty years, steam boiler con- 
struction has been revolutionised in many respects, 
; and this booklet of some 100 pages has been written 
to describe the various improvements which have 
taken place. The volume is divided into four main 
| parts, and in the first, which occupies one-quarter, 
will be found the fundamental theory relating to 
| steam generation, fuel, grate and heating surface, 
}air supply and products of combustion. Firing 
| arrangements are then briefly described, with 
| illustrations of the latest types of grate for over- 








jand underfeed stoking, while gas and _ oil-fuel 
| burners are also mentioned. An interesting feature 








| of this section is the comparison made between the 
| different types of firing with reference to dimensions 
|of grate, load, and relative advantages and dis- 

















‘advantages of the systems. Naturally, the largest 





|section is devoted to the steam generator itself, 
| and in this will be found short descriptions of most 
types of modern steam boilers, illustrated with clear 
| sectional views, although as may be expected, the 
|examples chosen are nearly all of German construc- 
| tion. In this portion of the book, boiler strength 
| calculations are given in note form with relevant 

















| equations. The important boiler auxiliaries, 





| superheater, air-heater, and economiser, are dealt 
with in the last section, both from the constructional 
}and design view points. Finally, the requirements 











work in smaller offices, but with greater opportunities 
of acquiring a general knowledge of quantities and 
specifications. There is no doubt, for this and other 
reasons, that a book such as the one now under 
review will be welcomed and prove of use to examina- 
tion candidates. 

The author has achieved considerable success in 
his effort to give a comprehensive view of the 
subject. Starting with the collection of preliminary 
(ata, he goes on to explain the preparation of the 
Parliamentary Plans, getting out of the Contract 
Plans, the taking out of the quantities, the drawing 
up of the Schedule and the writing of the General 
Conditions and the Specification. A very useful 
part of the book is the space devoted to fully worked 
out examples of questions which have been set 
in the Inst.C.E. examination. 








| of a land steam-generating plant are enumerated in 
|note form. To the designer and student, the book 
| should prove a welcome addition to the bookshelf, 
| bringing up to date, in small compass, the know- 
| ledge on present-day boiler construction. 


|\STATICAL BALANCING MACHINE. 


| We illustrate, in Figs. 1 and 2 on this page, a simple 
j}and convenient form of statical balancing machine, 
|made by Messrs. Benrath Machine Tools, 16, John 
| Dalton-street, Manchester. This machine, we are in- 
| formed, is largely used by motor-car manufacturers 
for balancing rotating parts, such as flywheels, clutches, 
&c., but fans, pulleys, gear wheels, cutter heads, and 
| grinding wheels can be easily and quickly dealt with. 
|The machine is made in a range of sizes, but that 
| illustrated can be used for rotors up to 24 in. in dia- 
| meter and 12 in. long. As will be clear from the 
|illustrations, it consists of a rectangular frame or 
cradle mounted on knife edges and provided with a 
weighing steelyard and an indicator, shown in the 
top right-hand corner of Fig. 1, which shows when 
| the cradle is exactly balanced and lies in the horizontal 
plane. On the inner face of each of the side arms 
| of the cradle is a pair of precision ball-bearing rollers, 
|} and the part to be balanced is mounted on a mandrel 
and placed in the machine with the ends of the mandrel! 
resting on the rollers. The diameter of the end parts 
of the mandrel is such that its axis coincides exactly 
with the axis of the knife edges on which the cradle 
rests. It will be obvious that the rotor to be balanced, 
| when inserted in the machine, will turn, so that the 
posite character and sometimes not so well worded ma a side oe ey — = Le cea “si 
slauses to be found in actual specifications which | if prevented from doing so by any slight riction on the 
ae Cae pe : | rollers, the balance of the cradle will be disturbed. 
have probably been frequently revised. For | This is corrected by turning the rotor slightly about 
instance, under “ Discrepancies in Drawings,”’ the its axis, until the pointer of the indicator, above re- 
author’s wording is ‘and should anything appear | ferred to, coincides with the zero mark on its scale. 
in the one that is not described or shown in the | In this position the cradle is locked by a simple lever 
other, no advantage shall be taken of such omission.” | mechanism, and a mark is made on the rotor by means 
This might be compared with the following ex- | of the pointer indicated by dotted lines in Fig. 1. In 
ample, taken from an actual specification, which pee = the position of the heavy part of the rotor is 
reals both firmness and tact: ‘“ Immediately on | ‘°%*¢- 
— : Y 02! To determine the out-of-balance moment, the rotor 
receipt of the drawings the contractor must examine | js then turned through exactly 90 deg., so that the 
and compare them and point out to the engineer | mark just made lies in the horizontal plane, this posi- 
in writing any discrepancy,” &c. tion being indicated by pointers on the cradle. The 
The author frequently uses the adjective “ usual ” latter is then released and weights are placed in a 
of procedure to which the term “ unusual ” would | scale pan located at a predetermined point on the 


re correctly appli - W, steelyard until balance is restored and the pointer 
Sapete tp So te yeas. We Se nie) of the indicator is again brought to the zero position. 


agree that it is common practice for the contractor | Thus, knowing the weight required to restore balance, 








I . = ee | J : 5 ‘ . | 
n a book of this description, based, as appears | to submit to the engineer a list of the names of his the length of the arm at which it acts, and the angular 


from the preface, on information obtained from 


sub-contractors at the time of sending in his tender, | position on the rotor of the out-of-balance weight, 


wide sources, it is inevitable that the author’s| nor that it is the duty of the engineer to state in the | the necessary correction can be made. The adjustable 


model clauses should be to some extent of a com- 


certificates issued by him, the amounts included | cylindrical weight shown in Fig. 1 and mounted on a 
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ranged from 10,893 tons to 10,700 tons. The oil- 
tanker tonnage launched represents 15 per cent. of 
our total output for 1934. The percentage, while 
much larger than the corresponding figures for 1933 
(less than 2-0 per cent.), and 1932 (3 per cent.), is, 
nevertheless, still in strong contrast with the high 
tigures attained in recent years, when tanker construc- 
tion was an important feature in our shipyards. The 
highest percentage was that recorded in 1931, namely, 
48-5. The tonnage of the motorships launched in this 
country. during 1934 totalled 188,994, which figure is 
41-2 per cent. of the total steam and motor tonnage 
launched during the year. In addition to the eight 
motorships of between 10,000 tons and 11,000 tons 
mentioned above, the total includes two Diesel- 
electric paddle ferry boats, which are exceptional in that 
each paddle wheel is operated independently. 

The merchant shipping launched abroad during 
1934 totalled 363 vessels, aggregating 507,542 tons, 
this figure showing a net increase of 151,641 tons, or 


T ABLE II.—Showing the Number and Tonnage of Merchant 


Vessels Launched inthe Principal Shipbuilding Districts 
in Great Britain and Ireland during the Y ears 1932-1934. 




















Total Total | Total 
1932. 1933. 1984. 
| 
District. 
} Tons. | | ‘Tons. | Tons. 
| No. | (Gross.) | No. | (Gross.) No. (Gross.) 
| | | 
Aberdeen .. .| 7] 3,572) 5] 2,005) 11] 2,967 
Barrow, Maryport | 
and Workington) 1 | 22,500 | — a 1 | 24,000 
Belfast .. .-| 1] 5,739] 2] 18,800 | 10 | 87,293 
Dundee :. ..| 1| 700} 3| 7,396) 1] 1,361 
Clyde— | 
Ginagow 13 | 17,462 | 13 | 20,283 | 34 | 165,335 
Greenock | 11 | 44,7384 | 10 | 28,487 / 15 | 72,296 
Hartlepools ‘| 7} $1911 ee ae 2| 1,100 
“a wal 8 | 2,463 | 21 8,434 | 25 9,547 
Leith -- ss] 7] 10,451 | 9) 7,549 | 10] 8,218 
verpool - | 4/ 5,838) 7/ 3,882 | 15 | 19,443 
Middlesbro’, Stock-| | | 
ton and Whitby| 14 | 13,487 | 14 | 14,685 | 21 | 16,238 
Newcastle .. ..| 7 | 24226| 4| 11,033| 9 | 30,169 
Sunderland | 2| 2628| 5] 11,701| 8 | 19,210 
' 

















:2-6 per cent., over the total tonnage for the previous 
12 months. A glance at Table I will show that, as 
compared with 1933, considerable increases have taken 
place in the totals of Japan, Germany, Denmark, the 
United States, Holland and Italy. On the other 
hand, the output of France has declined by 18,123 
tons, and that of Sweden by 11,318 tons. Japan’s 
large total of 152,420 tons is partly explained by the 
fact that the output of coasting and other small craft 
has, this year, been unusually high. Thus, 148 motor- 
ships, making together 125,688 tons, and representing 
82-5 per cent. of the total tonnage, have been launched 
during 1934. Germany’s total of 73,733 tons includes 
the 18,000-ton twin-screw turbo-electric vessel Scharn- 
horst, the largest vessel launched abroad during 1934. 
In the total for Denmark, motorship tonnage largely 
predominates, and includes two 8,000-ton oil tankers. 
With the exception of one steamer the vessels launched 
in Sweden consist entirely of motorships, five of which, 
aggregating 32,612 tons, are oil-tank vessels. The 
two largest ships launched in Holland were the twin- 
screw motorships Jagersfontein and the Bloemfontein, 
each exceeding 10,000 tons. As usual, the figures 
given in Table I do not include craft exclusively 
intended for river navigation, the total tonnage of 
which often reaches a high figure. More than half of 
Italy’s total of 26,638 tons is represented by the 
14,400-ton twin-screw motorship Pilsudski, which is 
destined for Poland. All the tonnage launched in the 
United States has been built on the Atlantic coast, 
and includes two steamers comprising 9,544 tons, and 
nine motorships, making together 6,402, the remaining 
%,679 tons representing non-propelled oil barges. 
France’s reduced total of 15,950 tons includes a 9,000- 
ton steamer fitted with geared turbines. 

In addition to the statistics with which we have so 
fur dealt, some interesting facts regarding special types 
of vessels and machinery may be gathered from the 
Summary. The total steam tonnage launched in the 
world, namely, 183 vessels, making together 391,176 
tons, included, in addition to the 18,000-ton turbo- 
electric 8.8. Scharnhorst, 16 vessels, making together 
151,967 tons, furnished with steam turbines and 
reduction gearing, and 27 vessels totalling 37,740 tons, 
having a combination of steam reciprocating engines 
ind turbines. Some 175,000 tons, i.e., less than half, 
of the steamer tonnage launched in 1934 is fitted for 
burning oil fuel under the boilers. The 331 motorships 
launched in the world’s shipyards during 1934 totalled 
63,601 tons, as compared with 337,821 tons in 1933, 
~68,690 tons in 1932, 920,495 tons in 1931, and 1,582,994 
tons in 1930. Ten vessels, aggregating 66,656 tons, all 
of which are for the carriage of oil in bulk, were built 
on the Isherwood system of longitudinal framing. 

he data provided in Table I give a clear indication 





of the fluctuations which have taken place during the 
last few decades, in the annual totals of the merchant 
shipping launched in the world. An analysis of these 
reveals the unfortunate fact that during the last five 
years (1930-1934) the average tonnage launched 
annually in British and foreign shipyards is about 
1,150,000 less than the average for the last five pre-war 
years, 1909-1913. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue Annual General Meeting of the Royal Meteoro- 
logical Society was held on Wednesday, January 16, 
in the Society’s house, Lt.-Col. E. Gold, D.8.0., F.R.S., 
President, being in the chair. The report of the council 
for the year 1934 was read and adopted, and the 
council for the ensuing year elected, Lt.-Col. Gold 
being re-elected as president for a second year of office. 
The Buchan Prize, which is awarded biennially for 
the most important original papers contributed to the 
Society during the last five years (1929-1933), was 
presented to Dr. F. J. W. Whipple, F.Inst.P. Lt.-Col. 
Gold then delivered an address entitled “‘ Fronts and 
Occlusions.”’ 

He said that the dividing surfaces between large 
masses of atmospheric air were called “‘ frontal surfaces.” 
These masses of air were usually moving and conse- 
quently the frontal surfaces were also moving. The 
line in which a frontal surface dividing different masses 
cut the ground was called a “front.” A “‘ warm 
front *’ was a front where the warm mass was replacing 
the cold mass at ground level. The front was therefore 
moving forward in the direction from warm air to 
cold air. A “ cold front” was a front where the cold 
mass was replacing the warm mass at ground level. 
The front was therefore moving in the direction from 
cold air to warm air. There were also “ stationary 
fronts ’’ where warm air and cold air were both moving 
parallel to the front, so that the front itself did not 
move. If a.cold front and a warm front coalesced, 
the result was an “occlusion” (or “ shutting up” 
of the cyclone). The frontal surfaces in that case 
did not meet at ground level, but above the ground : 
the warm air was above them, the cold air below them. 
The weather phenomena associated with fronts had 
been known from the earliest times, but it was not 
until the nineteenth century that these phenomena 
began to be associated with the discontinuities known 
as fronts. Meteorologists then began to see the 
connection between weather phenomena and cold 
fronts: but it was not until about fifteen years ago 
that the relation between weather phenomena and warm 
fronts was discovered, and that the rdéle of fronts in 
the constitution of a cyclone began to be understood. 

In the last fifteen years a large number of investi- 
gations had been carried out to extend this work. 
They had dealt with the genesis of fronts and the 
dissolution of fronts: with the c es taking place 
in the air masses on the two sides of the frontal surface ; 
and with the upward and downward motion of air 
at the frontal surfaces. Fronts and occlusions were 
now keystones in the science of weather forecasting 
and the increased accuracy of forecasts for short 
periods was largely due to a knowledge of these entities. 
Lt.-Col. Gold gave a number of examples of the genesis 
and dissolution of fronts (frontogenesis and frontolysis), 
and discussed the effect of vertical motion upwards 
or downwards in modifying the lapse rate or vertical 
fall of temperature. He showed that if the descending 
motion was zero at the surface—as it usually would be 
—and became greater as the height above the ground 
increased, then the vertical fall of temperature in the 
atmosphere was replaced in a relatively short time by 
an isothermal state. Effects of this kind were usually 
found in the lower levels of the atmosphere—below 
about 1,500 ft. Although the relation between 
fronts and weather and cyclones represented a great 
advance in meteorological knowledge, the question as 
to how the fronts originated had not yet been satis- 
factorily answered. The suggestion had been made 
that they were due to the difference of temperature 
between equator and pole. This was not an adequate 
explanation, because the transfer of energy from 
equator to pole could be effected without the large 
velocities required for, and associated with, fronts. 
It was suggested that fronts arose, primarily, owing 
to the discontinuities caused by the differences between 
radiation from continent and ocean, or from solid ice 
and open water, and that on a uniform globe the meteor- 
ologist’s life would be free from both frontogenesis 
and frontolysis. 





Pumptnc EQUIPMENT FOR THE [RAQ-MEDITERRANEAN 
Pree Line.—Erratum.—We regret that when describ- 
ing the plant supplied by Messrs, Worthington-Simpson, 
Limited for the Iraq-Mediterranean pipe line, on page 116 
ante, it was stated that Worthington “ Nafio ” pum 
were used in connection with the oil-cooling system on the 
main pumps. The word “ Naflo”’ should have read “ Nuflo.”’ 








THE MURRAY COLOUR CONTROL 
SYSTEM. 


In our account of the Machine Tool and Engineering 
Exhibition, recently held at Olympia, we made brief 
reference, on page 524 of our last volume, to a system 
of colour control of certain machine tools developed 
by Messrs. Murray Colour Controls, Limited, Wood-lane 
Chambers, Headingley, Leeds. As the use of colour 
in simplifying control by substituting a practically 
universal notation for the complexities and variations 
of numerical systems is of wider application than the 
instance just cited, and as, moreover, it originated in 
a quite different field, some short account of its early 
use may fittingly preface one on its employment in 
a particular direction. Though the use of colour was 
first publicly demonstrated at the Machine Tool and 
Engineering Exhibition, the system has been developed 
over a period of nearly twenty years. The inventor, 
Mr. Guy L. Murray, M.I.Mech.E., was at the beginning 
of that period concerned with mass production to fine 
limits by unskilled and female labour, time being lost 
and work spoiled by the difficulty of the tocl-room 
personnel selecting rapidly the correct gauge or tool 
required by the operator. Proper identification was 
secured by attaching special coloured labels to the 
particular equipment required. These labels not only 
indicated the correct tool, but also the necessary 
standard of workmanship and the limits of accuracy, 
and their use so successfully combated the difficulties 
that Mr. Murray was encouraged to give more thought 
to the subject and to develop certain other ideas in 
that connection. 

It was apparent, however, that a really large-scale 
experiment was necessary if further progress was to 
be made. There was no possibility of such an experi- 
ment being carried out in this country, but a fortuituous 
circumstance enabled it to be made elsewhere. Mr. 
Murray was, in 1927, invited to reorganise the railway 
workshops of the Sudan Government Railways, a 
position which supplied precisely the required condi- 
tions for a test as to the comparative methods of colour 
and mathematical-symbol identification in industry. 
In the main workshops, at Atbara, there were at that 
time over 1,500 workpeople of many nationalities, the 
major portion being Soudanese, quite illiterate and, 
for the most part, utterly incapable of attaching a 
precise meaning to European letters and _ figures. 
Even supposing they had been able to read their 
native script, it was quite impossible to translate 
European limit dimensions into it, so that an unique 
opportunity was presented for trying out a system 
which rendered familiarity with a complex notation 
unnecessary. It should be made clear, at this point, 
that the problem was not one of lack of manual skill. 
It is common knowledge that even primitive peoples 
are capable of very accurate work, and the turning of 
a pin to fit a particular bush is quite within the capacity 
of the skilled native workman. But when both pin 
and bush are to be made separately, to gauges within 
limits marked to certain thousandths of an inch, very 
close supervision is necessary to see that the proper 
gauge has been correctly selected. The difference, for 
instance, between 0-0003 and 0-0005 is as difficult 
for an illiterate non-European to detect, without 
careful examination, as would be the minute, vet 
important, differences in the form of Chinese ideographs 
to most educated Europeans. 

The initial experiments were carried out in the 
brass foundry, with the object of keeping separate 
the risers, headings, and cuttings from the different 
standard mixtures, while tests of a more or less 
elementary kind were made in order to ascertain what 
was the nature of the response of the native mind to 
colours in connection with routine work. The results 
were so encouraging that a much more complete system 
was developed for the limit gauging of valve-gear 
details of the Stephenson and Walschaert types, the 
Atbara shops being chiefly occupied with locomotive 
maintenance and repair work. The railways at that 
time had no information as to the condition of the 
valve gear on the 168 engines in service, and the first 
step consisted of the collection of data showing the 
extent to which valve-gear members were already 
worn. Outline drawings were prepared of each type 
of valve gear and the pins and holes numbered, the 
dimensions of the pins and holes being recorded on 
appropriate data sheets. Analysis of the state of 
particular holes for different classes of engines was 
made by plotting the results from the data sheets 
graphically. For this purpose, diagiams consisting 
of a number of concentric circles were made. The 
centre circle showed the nominal diameter of the hole 
and the surrounding circles were made at intervals 
representing 0-005 of an inch wear in diameter. 
of course greatly enlarged from full size. The actual 
diameters were indicated by dots on radial lines on 
the diagram, one dot for each hole, and a different 
type of dot being used for running and fixing holes. 
The completed diagrams showed that wide differences 
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existed, and gave a definite basis for the new gauging 
system, which was then put in hand. 

The engines in service had pins of nominal diameters 
of 14 in., 1§ in., 1) in., and 2 in. In order to prolong 
the useful life of the valve gears and to reduce grinding 
times to a minimum, it was decided to make the 
increments, or steps, in the system 0-005 in.; it was 
also decided, for other reasons, to provide gauges 
of 1} in. nominal diameter in addition to the diameters 
mentioned above, thus giving a complete range in 
uniform steps from 14 in. to 2 in. in diameter. With 
the two classes of holes involved, viz., “‘ running ” and 

fixing "’ holes, the range involved a total of 240 
plug limit gauges, each differing from the other by 
1-005 in. in diameter. The limits actually employed, 
generally speaking, conformed to established practice 
on British railways, and were found to give quite 
atisfactory results, even with the severe conditions 
of heat and flying sand obtaining in the deserts 
through which the lines run. ‘The gauges were 
housed in cabinets in the gauge room. A view of the 
live cabinets required is given in Fig. 1, annexed. 
Each cabinet consists of four compartments, set face | 
outwards in a hollow square, and is identified by a 
dise bearing the nominal size of the group, the different 
groups advancing by 4 in. Each of the groups is 
identified by a different colour, both the disc and the 
cabinets be ing painted in this colour, and the body of 
all the gauges in that group being also thus painted, 
with further distinguishing marks to be explained later. 
Each bracket or hook for carrying the gauges is 
painted with colours to match the particular gauge 
which it supports, so that each gauge can be returned 
to ite correct place. 


Referring to Fig. 1, it will be observed that there 
are five horizontal rows of gauges in each compart- 
ment, and that each row contains six gauges of different 
sizes. The top row consists of plug gauges for “ go” 
and “not go” running fits in holes. Below this is 
a row of similar gauges for fixing fits, and in the centre 
row are calliper gauges for “‘ go’ and “ not go” of the | 
pins. The calliper gauges are of the adjustable type | 
and are systematically checked each time the gauge | 
is issued or returned by means of the block gauges | 
seen in the fourth row. The last row consists of a set 
of gauges known as approach discs. These discs are 
all 0°003 in. over the size of the matching calliper 
gauge, and are issued with the gauge. The disc has 
a hole in the centre and is attached by a thumb screw 
to the grinding machine on which the sizing operation 
is being carried out. The workman uses a pair of 
ordinary callipers on the disc, and checks the progress 
of the work by these. When the work is ground down 
to the approach-dise size the machine is stopped for 
verification with the calliper gauge, wear on which, 
from contact with a moving surtace, is thus avoided. 

It may be thought that the full complement of 
240 gauges of each type would require a corresponding 
range of colours; actually, only 12 colours are needed, | 
and the maximum number of colours used on any 
one gauge is never more than three. The body of the 
gauge is always the group colour, that is, all the gauges 
in that group lie between the nominal size and the | 
size 4 in. above or below it in diameter. This fixes | 
the cabinet to which the gauge belongs. The compart- 
ment of the cabinet is indicated by a separate colour 
applied to the gauge in either a groove, in the case of 
the plug gauges, or in a shallow recess in the case 
of the other gauges. This colour is the same through 
all the gauges, and is known as the series colour. It 
does not appear on the gauges in the first compart- 
ment, the body of these being plain, but it is 
indicated by one groove on the body of those in the | 
second compartment, two grooves in those of the third, 
and three in those of the fourth compartment. As there | 
ire six gauges of each type in each compartment, 
these are differentiated by a separate colour for each | 
size, painted in grooves at each end of the body in| 
the plug gauges, and elsewhere in the other gauges. 
These are called the “step” colours, from being | 
duplicated on a single gauge, known as the step gauge, 
kept in each compartment. This gauge is shown in 
use by the native inspector at the right of Fig. 2. | 
It is a flat strip of steel with a handle at one end and 
the other tapered in six parallel-sided steps with 
i distinguishing notch at each side between the steps. 
Each step represents what ‘s virtually a thin slice from 
the centre of a cylindrical plug, and is 0-005 in. 
larger in diameter than the one adjacent to it, 
counting from the narrow end. In the centre of the 
gauge, and in line with each step, is a recessed panel 
painted the same colour as one of the plug or calliper 
gauges. A recessed panel on the handle part is painted 
with the group colour, and further identified by the | 
BeTies ¢ olour | 

The purpose of this gauge will be made clearer by 
an account of the routine for valve-gear repairs. All | 
the members of the gear are, after cleaning, placed 
on the inspection bench, to the right of Fig. 2. The 
inspector tries the holes with the step gauges. The 
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white step of the first-series gauge always indicates 
a hole of the normal size. Should the hole be worn, 
the gauge will enter the hole up to another step, and 
the coloured panel, visible outside the hole, that is, 
on the next step, will indicate the size to which the 
hole may be lapped out with the least expenditure of 
time and material. The inspector is provided with 
a number of metal labels of colours corresponding to 
the gauges. Between inspections, these labels are 
hung on the end of the cabinets, as seen at the left 
hand of Fig. 1. He selects a label of the colour 
indicated by the step-gauge operation, and attaches 
it to the part, near the hole, by wire, sealing the 
fastening with a lead seal bearing his number. For 
a running hole, the label is circular in outline, and 
for a fixed hole, it is oval. Recessed panels on the 
several gauges are of the same shape. The use of the 
step gauges, further, automatically determines the 
state of the part as regards future service. Should 
the hole be so worn that the step gauge of the second 
series passes right through it, then the case hardening 
has gone, and the detail must be given heat treatment 
before regrinding, while if the step gauge of the fourth 
series goes through, the degree of wear has reached 
the permissible limit, and the part is scrapped. 

The valve-gear details, with the attached coloured 
labels, are then ready for the grinding machines. 
Some of these machines are seen in Fig. 3. When 
grinding any particular hole, the workman uses the 
plug gauge with colours corresponding to the label on 
the part, the correct gauge being obtained from the 
gauge room by exhibiting a corresponding label, as 
often as not the transaction taking place without 
t word between the persons concerned. As the parts 
ire completed they are returned to the inspection 
bench on the left hand of Fig. 2, together with the 
gauges used. The labels are, of course, still in place 
and again ensure that no mistake can occur through 
onfusion of figures or letters, as the whole operation 
of re-checking is only a matter of colour correspondences. 
Che inspector, having passed the pins and holes, enters 
the particulars of the gauge used on the Motion Record 
Sheet of the engine to which the parts belong for 
future reference. The lead seal is then broken and 
the label detached from the part and handed in to 
the gauge room, together with the gauges, if finished 
with, for storage and re-issue when required. The 
system can be used equally well on other fine-limit 
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parts involved in locomo 
tive maintenance, for ex- 
ample, on wheel centres 
and tyre bores, crankpins, 
bearings, &c., and schemes 
have been worked out for 
these. The valve motion, 
however, as possessing the 
greater number of holes 
and pins, naturally received 
attention first. 

The above description may, perhaps, seem to indicate 
that the colour-control system is complicated. In 
actual practice it is quite simple, and the work in 
the Atbara shops increased greatly in accuracy, while 
errors were practically eliminated by its introduc- 
tion. A marked saving of time was also effected. 
The somewhat unexpected result of an increase in the 
life of the coloured gauges, compared with the old ones 
stamped with figures and letters, was also found, the 
men being more careful of the coloured gauges, no 
doubt from some psychological effect. In this connec- 
tion, it may be stated that the use of grooves and 
recessed panels for the classification colours was found 
necessary in order to protect them for wear. Another 
effect, also of somewhat obscure origin, was found in 
a greater readiness to undertake jobs previously 
found irksome, and this helped in the higher produc- 
tion rate which was the corollary of the saving in 
time mentioned above. Naturally, the system cut out 
practically all clerical work, and made supervision 
easier, while the classification under colour ensured 
that all the gauges got back to their correct places in 
the gauge room after use. Some tool racks may be 
seen behind the men in Fig. 3. In these, a system 
of colour control of the sizes of drills, taps, reamers, 
and the shape of standard cutting tools is also 
carried out. 





(T'o be continued.) 








INDIVIDUAL ELECTRIC DRIVE FOR 
MACHINE TOOLS. 


Tue modernisation of workshop lay-outs frequently 
involves the conversion to individual drive of machines 
which have previously been driven from line shafts, 
and a driving unit which lends itself particularly 
well to this conversion is illustrated in Figs. 1 and 2 
on this page. This unit, which is equally suitable for 
new lay-outs, has been manufactured in France and 
Belgium for the last three years, and many thousands 
have been installed with entire success in those 
countries. It is now being manufactured in this 
country by Messrs. Covallen Engineering Company, 
Limited, Rushden, Northamptonshire, on behalf of 
Messrs. Sadi Engineering Company, Limited, 29-31, 
Portugal-street,. Kingsway, W.C.2, under the name of 
the Sadi individual electric drive, the latter company 





SOMA 
\' 


=a 
[i 





NJ S 
Wp 


““tttearsarpppy 


% 
Y 
Z 
Z 
A, 
Yj 
Y 
YZ 








| 


| 
| 





Yltssdstdt tte 
SZ 


Wi 





FOR MACHINE TOOLS. 


LIMITED, LONDON. 


—, 

























i —. } ; 
Z m7 WN - 5 
Z NA rma a 


\ 






























having acquired the patents rights 
with a view to the manufacture of 
an entirely British product. The 
unit enables practically any machine 
to be fitted with individual drive 
without structural alteration. A typical appli- 
cation to a horizontal miller is shown in Fig. 1. 

As will be clear from the illustrations, the 
unit consists essentially of a column with a 
suitable foot and bracket for attaching it to 
the frame of the machine to be driven, and 
provided with a head carrying the driving 
motor, a reduction gear and stepped pulleys. 
In the case of a conversion from line shafting, 
the existing stepped pulleys can generally be 
utilised. The head is actually carried on a 
plunger sliding in the upper end of the 
hollow column, and supported by a power- 
ful internal spring. The plunger actually slides in 
a cast-iron liner inserted in the steel column. As a 
result of the arrangement described, the belt is tensioned 
by the spring, so that short driving centres can be 
utilised without slipping in normal operation, while if 
an excessive load comes on the belt, the spring will 
yield and slip will occur without the belt coming off. 
A particularly useful feature of the design is that the 
head can be lowered against the spring pressure to 
slacken the belt by the hand lever, shown pivoted to 
the column in Fig. 1. This lever is actually mounted 
at the lower end of a pair of swinging links, the upper 
end of these links being pivoted on the column, so that 
when the lever has been pulled down it can be pushed 
inwards until a slot in the bar connecting it to the head 
registers under a projection on the column bracket, 
locking the lever in its lower position. This arrange- 
ment enables the belt to be left slack at night or at 
week-ends, the drive being instantly restored by pulling 
out the hand lever. If preferred, a pedal pivoted 
on the foot bracket can be substituted for the hand 
lever. 

The arrangement of the motor and reduction gear is 
clearly shown in Fig. 2. Motors supplied by Messrs. 
General Electric Company have been standardised in 
sizes ranging from } h.p. to 8 h.p., this range being 
sufficient to cover the great majority of machine tools. 
The actual gear reduction employed is arranged to suit 
customers’ requirements. For the lower powers, a 
fabroid pinion is fitted, engaging with a steel wheel, 
while the pinion is also of steel for higher powers. It 
may be mentioned in conclusion that a marked advan- 
tage of the unit is that it enables stepped pulleys to be 
employed without difficulty, as the head can be instantly 
locked in the slack position when moving the belt from 
one step to the next. 

















ALUMINIUM IN ENGINEERING StRucTURES.—From 
time to time, Messrs. The British Aluminium Company, 
Limited, Adelaide House, London, E.C.4, issue well- 
written and attractively illustrated brochures, dealing 
with the use of aluminium in various industries. Three 
of these, published recently, deal, respectively, with 
aluminium sheet-metal work, aluminium coachwork for 
passenger vehicles, and aluminium in shipbuilding. The 
first brochure contains data regarding sizes, weights, etc., 
of aluminium sheet and strip and particulars of heat 
treatments, and of pressing, spinning, welding, soldering 
and other operations using various light alloys. Hints 
on the pe sleaning and painting of these materials 
are also included. In the brochure on coachwork are 
to be found numerous interesting examples of the 
application of aluminium and its alloys in the construc- 
tion of motor omnibuses, trolley-omnibuses, and tramway 
cars. The brochure on aluminium in shipbuilding 
consists of a selection of articles, dealing with the present 
position of aluminium in ship designing, which have 
appeared in T'he Shipping World. The authors include 
Sir Westcott Abell, Mr. A. T. Wall, Mr. E. F. Spanner, 
Mr. H. C. Carey, Mr. H. A. Lyndsay, and Mr. G. W. 
Lacey. 
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PERSONAL. 

Messrs. Hotpen anp Brooxe, Loren, Sirius 
Works, Manchester 12, inform us that as from February 1, 
Messrs. Ideal Boilers and Radiators, Limited, Hull, 
relinquish the selling agency for their Super Selfix 
circulator and Senflux non-return valve. Accordingly, 
all inquiries and orders should now be sent to Messrs. 
Holden and Brooke at Manchester 

Mr. C. 8. Bracksurn has resigned his position as 
chief buyer to Messrs. Handley Page, Limited, in order 
to take up the position of purchase manager to Messrs. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 

Telephone Cables, land, overhead, and submarine. 
Finnish Post and Telegraph Administration, Helsinfors ; 
February 16. (A.Y. 12,902.) 


Telephone Switches and aceessories. Posts and Airspeed (1934), Limited, The Airport, Portsmouth, 
Telegraphs Department, Melbourne; April 5. (A.Y. Hants. 
12,903.) Mr. A. Mackinnon, A.I.E.E., has been appointed 
Ironclad Service Cut-Outs, 4,000 single-pole, and | ™menager of the Leeds branch of Messrs. Foster Engineer- 


ing Company, Limited, Apex Works, South Wimbledon, 
London, 8.W.9. 

Mr. Epwarp WitsHaw has been appointed joint 
director of Messrs. Cable and Wireless, Limited, 


1,200 double-pole. Cape Town Electricity Department ; 
March 6. (A.Y. 12,905.) 


Gauges, vacuum, single and duplex, and steam- 


yressure gauges. South African Railways and Harbours, | ™@nagi or : 2 
Schennnteel - March 18. (A.Y. 12,906.) *| Electra House, Victoria-embankment, London, W.C.2. 
Messrs. Trecatemit, Limrrep, Great West-road, 


implifier Sets, fifty, for use with central-batte 


local-battery telephones. South African Union Brentford, Middlesex, have acquired 5,000 sq. ft. of 


Ly and 
ender wee 
land adjoining their works, making the total area of the 


snd Supplies Board, Pretoria; March 8. (A.Y. 12,907. ~ 
™ a e M o " velve 200-1 site now owned by the company, 110,000 sq. ft. It is 
oe ae S a nh “—* oo * oes a intended to build an extension of the works which 
watgen 3h.p- twonty'ix 20.b.p- and twenty 70h-P |i cover thin new land. ‘The new programme i in 
wm controlviers an . ‘ ces. ATean i extensions already in hand. 
State Oilfields, Buenos Aires; February 27. (A.Y. atiditicn to the building extensis vee 


Consequent upon the retirement of Messrs. WILLIAM 
Asourra, Liuirep, Highroad Well Works, Halifax, 
from participation in the sales o isation of Messrs. 


12.909.) 
Tube-Well Turbine Pump, vertical-spindle, for Now- 


shera, capacity 12,500 gallons per hour, cold-starting | Associated British Machine Tool Makers, Limited, an 
erude-oil engine driven. Indian Stores Department, agreement has been reached between Messrs. CRAVEN 
New Delhi; February 27. (G.Y. 14,749.) Broruers, Limirep, Reddish, near Stockport, and 

Brass Tubes, 400, outside diameter 25 mm., inside | Messrs. Asquith, under which the latter firm relinquish 


the making of railway-wheel turning lathes, tyre-turning 
and boring lathes, axle centring, turni and ending 
lathes, and the large centre lathes of various kinds for 
which they had been tendering. On their part, Messrs. 
Craven will cease the making of various kinds of drilling 
and boring machines. 


diameter 21 mm., length 6,100 mm., and 300 naval brass 
tubes, outside diameter 15-875 mm., inside diameter 
13-875 mm., length 3,048 mm. Argentine State Oil- 
fields, Buenos Aires; March 6. (G.Y. 14,753.) 

Spring Steel, flat and round. South African Railways 
and Harbours, Johannesburg ; March 4. (G.Y. 14,754.) 


Rlectrical Equipment in connection with renewal of 
distribution system at Manfalout, comprising trans- 
formers, relays, cables and cable boxes, jointing material, 
March 12.| Brassey's Naval and Shipping Annual, 





| 
| 








BOOKS RECEIVED 





1935. Edited 





&e. Egyptian Ministry of the Interior, Cairo ; 
(A.Y. 12,911.) | by Commanper CHar es N. Roptnson and H. M. 
Vertical Turret Lathes, six. Argentine State Railways, Ross. 9 snden : William Clowes and Sons, Limited. 
Buenos Aires; March 20 (A.Y. 12,916.) [Price 25s. net.] . 
| Die Berechnung Verankerter Hingebriicken. By Dr.-Ina. 
Babbitt Metal, 10,000 kg. Lithuanian Railway | taws H. Bueicu. Vienna: Julius Springer [Price 
Administration ; February 20. (G.Y. 14,766.) 54‘ seealion j es i x 
P } ° W i _ | Department of Overseas Trade. No. 595. Semon 
etrol Hose \ firm in Winnipeg desires to receive Conditions in Bulgaria, October, 1934. Report. By 
quotations from United Kingdom manufacturers of R. B. B. Tollinton. London: HM Stationery | 
flexible, metal, cotton-covered petrol-pump hose and Office. [Price Ss. Od. ust ] : ay | . 
couplings. (G.Y. 14,748.) The British Journal Photographic Almanac. 1935. 





Edited by H. W. Bennett and P. C. Smeruursr. 
London: Henry Greenwood and Company, Limited. 


[Price 2s. net.] 


Vetals and Hardware.—A firm in Tetuan, Morocco, is 
desirous of receiving quotations from United Kingdom 
manufacturers for 2,000 hinges, 24,000 springs, 1,000 m. 








of galvanised-steel strip in rolls, and 5,000 strips in| American Society for TestingMaterials. Book of A.S.T.M. 
lengths of 1-6 m., 4 tons of black-steel sheets, 3 tons of Tentative Standards, 1934. Philadelphia: Offices of 
tin solder, lead tubing and sheets, metal window and | the Society. [Price 7 dols.] 
door frames and other wares. (G.Y. 14,761.) | suviemn Society for Testing Materials. Index to 
| AS.T.M, Standards and Tentative Standards as of | 
= January 1, 1935. Philadelphia: Offices of the | 
CONTRACTS. Society. 


Statistics of the Iron | 


British Iron and Steel Federation. 


Messrs. Srorverr anp Prrr, Liwrrep, Bath, have and Steel Industries, 1934. London: Offices of the 
recently secured two further orders for multi-bucket Federation. [Price 10s. 6d. post free.] ) 
excavators suitable for dealing with clay. One of the| Handbuch fur Eisenbetonbau Stiitemauern Grundbau. | 

‘ | 
i 








machines is to be supplied to Mesars. The Associated Vol. IV. Part 4. Second edition. Berlin: Wilhelm 
Portland Cement Manufacturers, Limited, and will have Ernst und Sohn. [Price 6-60 marks.] 
& guaranteed output of 30 tons to 35 tons per hour.| Department of Overseas Trade. No. 596. Economic 
It will be capable of digging to a depth of 16 ft. The Conditions in the Republic of Nicaragua, November, 
other machine is being made to the order of Messrs. 1934. Report. By K. J. M. Wahurre. London: 
Colthurst, Symons and Company, Limited, Bridgwater,| H.M. Stationery Office. [Price ls. net.] 
Somerset, and will have an output capacity of 25 cub. Logarithmetric and Trigonometric Tables. London : 
vards per hour. In each case the drive will be by} Macmillan and Company, Limited. [Price ls. net.] 
Diesel engine | Government Experimentation in Business. By W. M. 
Messrs. Tur Excusu Execrric Company, Lourep,| Persons. New York: John Wiley and Sons, Incor- 
Stafford, have received a contract from the States of | porated. London: Chapman and Hall, Limited. 


[Price 12s. 6d. net.] 


y Electricity Department for one of the firm's ‘ . 
Structural Design in Steel 


8-Q type Fullagar engines, developing 1,960 h.p., which 


Chuernsey 





By T.C.SHepp. New York : 


will be direct-coupled to an English Electric 1,375-kW | John Wiley and _ Sons, Incorporated. London : 

ann, ——— power at 6,600 volts, three- nat —— -~4 a) Gakae te — whee Beard 

phase, 50-cycles. Mines epar nt. Safety in Mines esearc: oare 
: eda o mT Cae * 

Messrs. Barrisn Iwsvuratreo Canues, Liwrep, Paper No. 89. The Ignition of Firedamp by Broken 


Electric Lamp Bulbs. The Appearance of the Fila- 


Prescot, Lancs, have received a contract from Lithuania 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Business in steel and related product» 
is more plentiful. Developments during the past week 
have helped to stimulate confidence. Sheffield will 
benefit considerably by the placing of huge orders b 
Russia for a variety of equipment. In addition, loca! 
works will supply the whole of the motors and a consider 
able tonn of steel in connection with the 3,000,000/ 
order pl by Brazil for the electrification of its railways. 
Sheffield Corporation are to give out contracts value:| 
at 30,0001. for electric switchboards, three 5,000-kVA 
reactors, sixteen 600-kVA transformers, and four 15,000 
kVA transformers. Further, the Corporation’s Transport 
Department recommends the acceptance of the following 
tenders: Cargo Fleet Iron Company, Limited, 500 tons 
high-manganese steel tramway rails, 500 tons chromium 
steel tramway rails, and 500 pairs lip-section fishplates ; 
Coghlan Steel & Iron Company, Limited, 1,600 pairs 
lip-section fishplates, and 1,200 sole plates; British 
Insulated Cables, Limited, nearly 3,000 copper bonds 
of varying lengths; Messrs. Ibbotson Brothers and 
Company, Limited, 3 tons of fish bolts, nuts and washers. 
and 15,000 anchor bolts, nuts and plates. Further, th: 
Corporation are to place orders valued at 5,000. fo: 
tramway junctions with a number of other firms. Pro 
ducers of bulk steel are responsible for an output 50 pe: 
cent. greater than in 1913. The demand for ic stee! 
billets has been fully maintained. The call for armaments 
is well below normal. A slight improvement is reporte: 
in railway rolling-stock requirements. Activity 
pronounced at works producing all kinds of agricultural! 
machinery parts and implements. In some instances, 
order books are so well-filled that additional shifts are 
being worked. There is no slackening in the demand 
for stainless steel. A heavy tonnage of this materia! 
leaves Sheffield weekly for various parts of the country. 
Motor-car and aircraft steel and parts are steady media 
The tool trades forge ahead. There is a record deman«| 
for hacksaws and blades, twist drills, and fine-measuriny 
implements. Among the latest inquiries in circulation 
are : from London for steel shuttles for sewing machines, 
and stainless-steel hollow-ware; from Middlesex for 
tinned-iron wire and stainless-steel wire; from Vienna 
for machine tools; and from Buenos Aires for man- 
ganese-steel sheets. 

South Yorkshire Coal Trade.—Business on shipping 
account shows no change. A few more inquiries are 
in circulation. Better buying is reported by inland 
consumers. Steel and engineering works are taking 
bigger tonnages of industrial fuel. Electricity and gas 
producing concerns are placing orders freely. Steam 
coal is steady. The recent spurt in the demand for 
housecoal has fallen away. The gross volume of 
business in this class of fuel is below normal. Foundry 
and furnace cokes are firm, while gas coke is moving 
freely. Quotations: Best branch hand-picked, 24s. to 
26s.; Derbyshire best house, 20s. to 22s.; Derbyshire 
best brights, 17s. 6d. to 198.; small screened nuts, 
15s. to 16s.; best screened nuts, 16s. 6d. to 17«. 6d. ; 
Yorkshire hards, 16s. 6d. to 17s.; Derbyshire hards, 
16s. 6d. to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 
7a. to 8s. 6d. 


Is 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 


Scottish Steel Trade.—While no improvement in the 
state of the Scottish steel trade can be recorded this 
week, the conditions now prevailing are no worse, 
and there is a very strong feeling that a more active 
state is within sight. This feeling is strengthened by 
the fact that contracts have just been placed on the 
Clyde for two oil tankers, so that a fair tonnage of steel 
material will shortly have to be put on order. Boiler 
makers are busy, and some good orders are passing for 
plates, while there is a very satisfactory demand for 
structural sections. The general inquiry on the whole 
is very encouraging, and the outlook at the moment is 
quite good, although makers would welcome some 
speeding-up of specifications. In the black-steel sheet 
trade, a little improvement falls to be noted. Heavy 
gauges continue to be in good demand, and the lighter 
gauges are being ordered more freely by home con- 
sumers. Export business is still quiet, but buyers in 
the Argentine have some good inquiriesion the market 
Prices are unchanged, and are as follows :—Boiler plates, 
91. 5s. per ton; ship plates, 8I. 15s. per ton; sections, 


- ments. By G. Attsop and R. V. WHeEeeter. [Price ro 
for 34 tons of cadmium-copper line wire. Other recent | le. a ] om 90 The Ignition of Firedamp ty Coat. Sl. 7a. 6d. per ton; black-steel sheets, | in., SJ. 1s. 
orders include 1,000 miles of motor-car flexible con- Vining Explosives Part Il. Sheathed Explosives, | Pet ton. and No. 24 gauge, in minimum four-ton lots, 
ductors for a manufacturer of motor accessories, a| | oe ’ ; F “| 10%. 108. per ton; and galvanised corrugated sheets, 


By C. A. Naytor, W. Payman, and R. V. WHEELER. 


power-factor condenser installation with « capacity of [Price 9d. net.) London: H.M. Stationery Office. 


400 kVA for a motor-car factory, and the supply, laying, > Ie ney > . . 
and jointing of 20 miles of 33-kV cable, with pilot and an, oe ~ _ ag - ae 
telephone cable, between Ocker Hill and Brierley Hill, em 7 mane: culus Hprmge. rice o 





and Ocker Hill and Slow Heeth, Staffs. 

Messrs. Morris Motors, Limrrep, Cowley, Oxford, | 
have received orders for Morris industrial engines from 
Messrs. Anglo-Swedish Electric Welding Company, 





sixth annual meeting of the Institution of Naval Archi- 
. — | tects will take place on Wednesday, April 10, and the 
Limited, Greenwich, 8.E.10 ; Messrs J. H. Holmes and | two following days, in the lecture hall of the Royal 
Company, Limited, Hebburn-on-Tyne ; Messrs. Lansing, | gooiety.of Arts, John-street Adelphi, London, W C2 
Bagnall and _Company, Victoria-street, 3.W -l (engines The annual dinner will be held at 7.30 p-m., on April 10, 
for tractors for the London Midland and Scottish Rail-|j, the Grand Hall Connaught Rooms, Great Queen- 
way Company); and from Messrs. Murex Welding | street, London, W.C.2. The Gold Medal for the year 
Processes, Limited, Walthamstow, E.17. , , : . 


| 





Messrs. Crompton Parkinson, Liurep, Bush Y. Hiraga, of Tokyo University, for his paper, “‘ Experi- 
House, London, W.C.2, have just received an order in| mental Investigations on the Resistance of Long Planks | i 
connection with the 25-50 cycle frequency change-over at | and Ships,” and the Premium to Professor B. P, Haigh, | 1 
® group of four collieries of Messrs. Llewellyn (Nixon), | for his paper, “‘ Further Tests and Results of Experi- no 
Limited, Mountain Ash, Glamorgan. The contract | ments on Flee 


covers the provision of 100 motors totalli 
including seven haulage motors, cach of 250 


5,000 h.p., | tion.” 
Pp. 


The Medal and Premium will be presented 
opening of the annual meeting on April 10, 





| time is general at the works. 
INstTITUTION oF Navat Arcuirects._-The seventy- | bars are also much in need of business, although a few 
more 
competition is general, both from the Continent 
from certain makers in the south who are outside the 
price understanding. 
quotations :—** Crown ” bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for ex 
steel bars, 8l. 12». per ton for home « 


1934 has been awarded by the Council to Vice-Admiral | P®™ ton for export. 


at —_ 


No. 24 gauge, 13/1. per ton, in minimum four-ton lots, 


| all delivered at Glasgow stations. 


Malleable-Iron Trade.—Dullness still characterises the 


| malleable-iron trade of the West of Scotland, and short 


The re-rollers of steel! 


Keen 


and 


orders have recently been secured. 


The following are the current 

rt; and re-rolled 
ibeses. and 71. 10s 

Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
$ practically unchanged, but the home demand is being 
maintained exceedingly well. Hematite iron is, perhaps. 
t quite soactive at the moment, nor are heavy foundry 


trically-Welded Joints in Ship Construc- | grades, but this state is likely to be only temporary, 


the outlook is very promising. rt is quiet. 
e following are the current market prices :—Hematite, 
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Fes. 8, 


7ls. per ton, delivered at the steel works; and foundry 
ron, No. 1, 72s. 6d. per ton, and No, 3, 70s. per ton, 
oth on trucks at makers’ yards. 

Shipbuilding Contracts.—Messrs. The Anglo-Saxon Pet- 

leum Company, Limited, have just given out orders for 

ir oil-tankers, and Clyde builders have been successful in 
securing contracts for two of them. These new vessels 
ire to be built and engined by Messrs. Harland and 
Wolff, Limited, Govan, and are to be of 9,250 tons 
leadweight. The engines will be built at the firm’s 
Finnieston works. The cost of each of these tankers 
will be in the neighbourhood of 200,0001., and they 
will embody the latest improvements in tanker design, 
Chey will be propelled by supercharged Diesel engines 
designed to give a service speed of 12 knots. i 

Scottish Pig-Iron Shipments.—The shipment of | 
Scottish pig-iron from Glasgow Harbour for the week | 
ending last Saturday, February 2, only amounted to | 
137 tons. Of that total, 125 tons went overseas, and | 
12 tons coastwise. During the corresponding week of | 
last year the figures were 70 tons overseas and 16 tons | 
coastwise, making a total shipment of 86 tons. 

Scottish Shipbuilding.—There was rather a lull in the 
placing of orders for new tonnage during the month of 
January, 88 only five orders were secured by Clyde 
shipbuilders, but, as noted above, other contracts 
have been booked this month, and there are p ts of 
more in the near future. The output from Scottish 
shipyards last month was small, and consisted of three | 
vessels on the Clyde, with a total of 11,030 tons, and 
one at Aberdeen, of 300 tons. The builders of smaller 
vessels, such as yachts, motor launches, fishing boats, &c.., | 
are fairly well employed. | 








NOTES FROM CLEVELAND AND | 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is little marketable 
Cleveland pig-iron, producers’ own consuming works 
and delivery obligations against running contracts 
tically absorbing the limited make. Makers are disinclined 
to entertain overseas business at the comparatively low 
figures named for export. Merchants continue, however, 
to negotiate with Continental customers. Home demand 
is expected to increase, and ironmasters hope to make 
further considerable sales to firms in Scotland. The 
statistical situation is such that little expansion of 
buying would necessitate enlargement of output, and 
one or two idle blast-furnaces are ready for re-lighting. 
Terms of sale for shipment to foreign destinations are | 
still difficult to ascertain definitely, but for other business 





fixed minimum delivery prices are ruled by No. 3 g.m.b. | before the termination of Continental imports on Feb- | 
ruary 1, have left [rish consumers, apart from the railways, | 


at 67s. 6d. here, 69s. 6d. supplied to North of England 
areas beyond the Middlesbrough zone, 67s. 3d. to Falkirk, 
and 70s. 3d. to Glasgow. 

Hematite-—Makers of East Coast hematite pig have | 
little more iron stored than they consider advisable | 
to carry for ordinary trading, and the sccumulations | 


at the blast-furnaces are likely to be considerably drawn | expectation now seems to be that the tax will be removed | Ww 
upon in the near future. Second hands confidently | in March, but no information is obtainable from the | M 


expect to handle a little more business with buyers | 
in Germany and in Italy, and advance in the compara- | 
tively low export prices would cause no surprise. Local | 
consumption promises to increase, and deliveries to home | 
consumers at a distance are maintained, while producers | 
hope to book orders with firms in South Wales. For 
other than overseas trade market values are firm at the 
equivalent of No. 1 quality at 69s. for use on Tees-side, 
71s. delivered to Northumberland and Durham, 75s. to 
78s. delivered to various parts of Yorkshire, and 75s. 
delivered to Scotland. 


Foreign Ore._Imports of foreign ore against running 
contracts continue heavy, but consumers are not will- 
ing to admit that market values are rising and are 
not disposed to buy to any extent at present, though 
merchants state that in other areas forward contracts 
are being arranged. For prompt parcels the quotation 
for best rubio remains at 17s., c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke | 
(uotations remain on the basis of good medium qualities 
at 20s., delivered to Tees-side works, but local users 
are well bought and are not disposed to negotiate 
for further supplies. 


Manufactured Iron and Steel.—Manufacturers . of 
semi-finished and finished iron and steel have substantial 
contracts to execute and report that new orders are 
coming in. Departments turning out constructional steel 
are well employed, and branches making railway 
requisites are quite busy, while manufacturers of ship- 
building material are gradually handling more work. The 
principal market quotations for home use are :_ Common 
iron bars, 91. 12s. 6d.; packing (parallel), Sl.; packi 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; stee 
'nllets (medium), 71. 2s. 6d. ; steel billets (hard), 71. 7s. 6d.; 
ron and steel rivets, 111. 108. ; steel ship plates, 81. 158. ; 

teel angles, 81. 7s. 6d.; steel joists, 81. 158.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
ver, and 91. for smaller lots; and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 101. 10s. for delivery. to 
‘ome customers, and 91. 5s. f.o.b. for shipment abroad ; 
«nd galvanised corrugated sheets (No. 24 gauge) are 
| 3l. for delivery to home customers, and 111. 5s. f.o.b. for 
-hipment overseas. 

Scrap.—Business in iron and steel scrap is on a fairly 
-0od seale and promises to expand. Heavy steel continues 

caree but buyers have covered thoir needs for the time 
heing. All quotations are unchanged. 

Imports of Iron and Steel.—Returns issued by the Tees 


onservancy Commission give the imports of iron and | 





| foreign destinations ; 





steel to the Tees last month at 4,640 tons, composed of | 
160 tons of pig-iron, 3,941 tons of crude sheet bars, | 
billets, blooms and slabs, and 539 tons of plates, bars, | 
angles, rails, sheets and joists, compared with total 
unloadings in December of 4,421 tons, and in the pre- 


| war month of January, 1914, of 5,012 tons. 


Tees Iron and Steel Shipments—January shipments 
of iron and steel from the Tees were well above the 
monthly clearances for the whole of last year, reaching 
50,586 tons, and comprising 15,321 tons of pig-iron, 2,616 
tons of manufactured iron and 32,649 tons of steel. 
The fact that pig-iron loadings for foreign ports in the 
first month of the year were the largest since 1931 
encourages hope that trading agreements are assisting 
to recover business with overseas consumers who, for 
some time, have been drawing supplies from elsewhere. 
Loadings of finished iron and steel in January were 
8,000 tons above December shipments. Of the pig-iron 
cleared in January, 7,740 tons went coastwise, .and 
7,581 tons went overseas; of the manufactured iron 
shipped, 1,176 tons went coastwise and 1,440 tons to 
and of the steel loaded, 12,574 
tons went coastwise and 20,075 tons abroad. Scotland 
was again the largest buyer of pig-iron, accepting 5,950 
tons, while Italy took 3,296 tons, and Denmark 1,275 
tons. The main purchaser of manufactured iron was 
The Straits, with an import of 1,105 tons. Among the 
principal customers for steel were: Union of South 
Africa, 7,799 tons ; India, 3,378 tons; Argentina, 2,200 
tons; and China, 1,591 tons. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


South Wales Coal T'rade.—Coal trade conditions in 
South Wales have continued very disappointing. Hopes 
that the cold weather in central and southern Europe 
would bring in business were only realised to a limited 
extent. Stormy conditions have also played an import- 
ant part, the heavy gales experienced having the effect 
of delaying steamers and dislocating exporters’ shipment 

ents. A great deal of unevenness in the 
position of the collieries is the outcome, and while a few 
collieries have been kept fairly regularly employed, 
others have been much less fortunate. Pox 4 trade 
also has failed to maintain its recent position. Milder 
weather checked the d d for domestic coal, which 
has been relatively low this winter, while the industrial 
demand has slackened off owing to the quieter conditions 
in the iron and steel and allied trades. It is now ve 
unlikely that there will be any t increase in Iris 
business during February. The heavy stocks of “ tax 
free * Continental coal, which were established in Ireland 








independent of British coal for some weeks. The 
expected removal of the Irish Free State tax upon 
British coal on February 1 did not take place, and 
prospective buyers were disappointed, and naturally will 
take “tax free” coal as long as it is available. The 


Irish Free State authorities, so that it is impossible to 
arrange business for the present. With the exception of 
certain washed and sized coals, and some special grades 
of smalls, supplies of steam coals have been ample, and 
prices have remained on the minimum schedule, small 
premiums being occasionally obtainable in special cases. 
Expectations of a further improvement in the anthracite 


trade have not been realised 


South Wales School of Mines.—The 12th annual dinner 
of the Treforest School of Mines Past Students Associa- 
tion was held at Cardiff to mark the 21st anniversary of 
the establishment of the school. The Miners Wel- 
fare Council has made a grant of 42,0001. to the Tre- 
forest School to put up a new building, and an addition 
of 12,0001. for its equipment. The Department of 
Mining at the Cardiff University College in Newport 


Road will be closed down, and the new building at | 


Treforest will become the centre of higher education in 
mining. 

Iron and Steel.—The iron and steel and allied 
of South Wales have shown rather quieter t . 
and steel makers are becoming a little anxious over the 
relative slackness in the tinp! trade, which, if long 
continued, must considerably affect the production of 
steel. The imports of other steel products have main- 
tained recent levels, while imports, which were much 
more substantial during January, seem likely to continue 
on the increased scale unless checked by additional 
duties such as are proposed. The tinplate makers 
continue to complain that with Welsh steel bars at 
current prices, they cannot compete with foreign makers 
of tinplates who are using the cheaper foreign bars. 
Imports of steel from Belgium at ~ gon during Janu- 
ary exceeded 40,000 tons, and from France over 7,000 
tons, while nearly 4,000 tons were imported from 
Canada, making a total of over 50,000 tons. Imports 
of iron and steel at Cardiff amounted to about 500 tons, 
and at Swansea, 5,900 tons, of which 5,600 tons were 
scrap from the United States, Llanelly importing 
over 4,000 tons of scrap. Imports for February from 
the various suppliers are expected to. be on much the 
same scale. Apart from tinplate bars, the finished steel 
section seems to be kept fairly well employed. The 
galvanised sheet trade has not improved, Current 
prices of Welsh hematite pig-iron are 68s. delivered, 
and basic 67s. 6d., subject to a rebate of 5s. Welsh 
steel tin bars are 51. 7s. 6d., subject to a rebate of 
5a. vanised coirugated sheets, No. 24 gauge, are 
111. 5s. per ton for export, and 131. for inland delivery. 
Tinplates remain at 18s, 2d, per standard box, f.o.b. 
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| and Constant Quantity,”’ by Mr. A. L. Holton. 





NOTICES OF MEETINGS. 





Nortu-East Coast InstiTuTION oF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Fuel Consumption and Main- 
tenance Costs of Steam- and Diesel-Engined Vessels,”’ by 
Messrs, L.. J. Le Mesurier and H. 8S. Humphreys. ; 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. Dis- 
cussion on “‘ Centrifugally Cast Iron,” to be opened by 
Mr. J. E. Hurst. Yorkshire Branch: Wednesday, 
February 13, 7.30 p.m., The University, St. George’s- 
square, Sheffield. Joint Meeting with Tnx SnHerrretp 


Socrety or ENGINEERS AND MeETALtuRGists. “ The 
Machining of Heavy Forgings,” by Mr. W. Locke. 
Midland Branch: Thursday, February 14, 7. p.m., 
Central Hall, Corporation-street, Birmingham. Joint 


Meeting with the Birmingham and District Association of 
Tae Instrrution or Crvit Enornerrs and the South 
Midland Centre of Tue Instrrution or Etrcrrican 
Enorngeers. ‘‘ The Houston Mount-Everest Flight,” by 
Air Commodore P. F. M. Fellowes. Western Branch : 
Thursday, February 14, 7 p.m., Merchant Venturers’ 
Technical College, Bristol. omas Lowe Gray Lecture. 
‘A Survey of Ships and Engines,’ by Mr. L. St. L. 
Pendred. Southern Branch: Thursday, February 14, 
7.30 p.m., The South Western Hotel, Southampton. 
Informal Discussion. Scottish Branch: Saturday, Feb- 
tor 4 16, 7 p.m., Dundee Technical College, Dundee. 
| ** Achievements in High Specific-Speed Water Turbines,” 
| 

| by Mr, A, A. Fulton. 

| Inwstrrvore or Metars.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘“ ‘The Manufacture of Pewter,” by Captain F. 
Orme. Scottish Local Section: Monday, February 11, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotiand, 39, Elmbank-crescent, Glasgow, C.2. 
* Recent Developments in Electric Furnaces for Non- 
Ferrous Metals,” by Mr. A. G. Robiette. Swansea Local 
Section : Tuesday, February 12, 6.15 p.m., The Y.M.C.A., 
Swansea. “ The Design of Rolling Mills for Cold-Rolling 
of Metals, both Ferrous and Non-Ferrous,” by Mr. C. E. 
Davies. Birmingham Local Section: Tuesday, Febru- 
ary 12, 7 p.m., James Watt Memorial Institute, Bir- 
mi . Symposium on Pickling Problems. North- 
East Coast Local Section : Tuesday, February 12, 7.30 
p.m., Armstrong College, Newcastle-upon-Tyne. *‘* Melt- 
ing Furnaces for Non-Ferrous Metals,” by Mr. G. L. 
Cassidy. London Local Section : Thursday, February 14, 
7.30 p.m., The pare Motor Manufacturers and 
Traders, Limited, 83, Pall Mall, 8.W.1. ‘“‘ The Protection 
of Metals by Coatings,” by Dr. W. H. J. Vernon. 

Royat Instrrvtion.—To-night, 9 p.m., 21 Albemarle- 
street, W.1. ‘‘Clouds—Natural and Artificial,” by 
Sir Gilbert Walker. Tuesday, February 12, 5.15 p.m. 
|‘ Benjamin Thompson, Count Romford,” by Prof. 
| Sir William Bragg. 
| Instrrurion or ELecrrica, ENGINEERS.—Monday, 
February 11, 7 p.m., Savoy-place, Victoria-embankment, 
. Informal Meeting. Discussion on “‘ The I.E.E. 
iring Regulations (Tenth Edition),” to be opened by 
r. H. J. Cash. Mersey and North Wales (Liverpool) 
Centre : Monday, February 11, 7 p.m., The University, 
Liverpool. Faraday Lecture, ‘‘ Electricity in the Life 
of To-Day,”’ by Prof. E. W. Marchant. North-Eastern 
Centre : Monday, February 11, 7 p.m., Armstrong College, 
Newcastle-upon-Tyne. “A Critical Examination of the 
Present Practice Relating to the Electrical Warming and 
Air-Conditioning of, and the Supply of Hot Water to, the 
Larger Buildings,”” by Messrs. R Grierson and D. Betts. 
Institution : Thursday, February 14, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Ordinary Meeting. “ The 
Application of Propeller Fans to the Cooling of Electrical 
Machines,” by Mr. R. Poole. Dundee Sub-Centre : 
Thursday, February 14, 7.30 p.m., University College, 
Dundee. “Illumination Intensities and Colours and 
their Relation to Visual Acuity and the Rapidity of 
Observation,”” by Mr. G. F. Moore. 
| IwsrrruTton or ENGINEERS AND SHIPBUILDERS IN 
| ScoTrLanD.—Tuegday, February 12, 7.30 p. 
| Elmbank-crescent, Glasgow, C.2. “‘ Electric Arc W 
| in General Engineering,” by Dr. J. Orr. 

InstTITUTION oF CrviL Exarnerrs.—Wednesday, Feb- 
ruary 13, 6 p.m., Great George-street, 8.W.1. Informal 
Meeting. ‘‘ Cross Traffic and Road Intersections,’ by 
Mr. H. W. 8. Husbands. Manchester and District Asso- 
ciation: Thursday, February 14, 6.45 p.m, Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. ‘‘Gas Manufacture—Consistent Quelity 
Yorkshire 
Association: Thursday, February 14, 7.30 p.m., Hotel 
Metropole, Leeds. Informal Discussion. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Adverti. ’ 
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Tue Late Mr. F. J. Buucut.—We note with regret the 
death of Mr. Francis James Blight, which occurred at 
his home in Mill Hill, London, N.W.7, on January 27. 
Mr. Blight, who was formerly chairman and managing 
director of Messrs. Charles Griffin and Company, Limited, 
the well-known firm of publishers, was born in London 
on April 22, 1858. As a young man he received training 
in ineering and architecture, but subsequently 

the goittching firm of Messrs. J. and A. Churchill. 

In 1894 he joined Messrs. Griffin, and, five years later, 
became head of this publishing house, retaining that 
position until his tin yrs ¥ , 1927. Mr. Blight 
la, an important part in the development, in this 
canted of the scientific text-book. He was a fellow of 
| the Royal Society of Edinburgh. 
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In the course of its work, this subject, in one of 
fase pace | its phases, has been taken up by the United States 
Recent Developments at the Port of Genoa (Jllus.) 133 Bureau of Mines, which has recently published in its 
The Engineering Outlook—V .. cvs. 184] Bulletin No. 378 an account drawn up by Mr. P. 
The Physical Society’s Exhibition (Jlus.) .... 136 | Nicholls of an investigation on “ Underfeed Com- 
Literature.—Handbook to the Factory Acts anc | bustion, Effect of Preheat, and Distribution of Ash 
Truck —~ ro. Saga re lem Specifi- ' | in Fuel Beds.’ This covers studies of the underfeed 
cations and Quantities. Dampfkesse 38 | type of fuel bed, and deals with the effect of pre- 
gd bmp oe hee ogy (illus). ae | heated air on both underfeed and overfeed types of 
The Roval Meteorological Society 14] | fuel bed, as well as treating of other matters which 
The Murray Colour-Control System (JUlus.) .. 141 | we do not propose to deal with at the moment. The 
Individual Drive for Machine Tools (/Ulus.) . 143 | investigation neglects anything that may occur after 
: a eS 144 | 


Tenders .......... the gases have left the fuel bed, and deals only with 
Contracts 144| the conditions in the bed itself, and although the 
Personal 144 | experimental methods employed do not exactly 


Books Received 144) represent industrial practice, the investigation 


Notes from South Yorkshire 144). i j interest 
Stéeen frome ‘the Werth 144| brings out points of considerable in . 





145 Referring first to the ‘‘ overfeed’’ fuel beds in 
145 | which the fuel is fed from above, the paper refers to 
145 | the practical objections that are raised against pre- 
147 | heating air to a high temperature on the ground 
148\ that clinker troubles increase while the cost of 


Notes from Cleveland and the Northern Counties 
Notes from the South-West 

Notices of Meetings .. 

Preheating and Combustion.. 

Economic Planning in India 


Notes... : ~~ “4° | upkeep of stoker parts also tends to rise. Possibly, 
Peesuhby Puseialee meee ore “+4 | these difficulties, ft is suggested, might be obviated 
The Late Professor Hugo Junkers . 152 | by the use of a small quantity of steam with the air ; 
Electrically-Driven Lubricating Pumps.. 152 | Since water vapour is an exceedingly good radiator, 
Labour Notes 153| the presence of water vapour resulting from the 


|combustion of water gas might be advantageous. 


Letters to the Editor.—Surface Condenser Tempera- ; 
The view is taken in the report that the introduction 


tures. Slamming Damage at Sea. The Peak 


Load Problem. Michell Crankless Diesel Engine 154 | of heated air is advantageous as a means of increas- 
Annuals and Reference Books ' 154 ing the temperature of the fuel bed itself, and 
Dinguazn of Three Menthe? Metal Prices a | Mr. Nicholls considers to be detrimental, anything 
The Institution of Mechanical Engineers, North- | for example, endothermic reactions resulting from 

Western Branch ; 155 | the formation of carbon monoxide or the water gas 
High-Pressure Duplex Stop Valve (Jllus.). 156 | reaction—which will tend to reduce its temperature. 
The Care of Modern Steam-Generating Plant from The correctness of this view, however, is open to 





the Water Side (Zllus.) .. dei 


ie eatioll 157 question. A high temperature in the interior of the 
Shear-Stress Distribution in Reinforced-Concrete 


sie | fuel bed is largely useless, since the heated material 
0 


Beams (/llus.) S| there is screened from the boiler surfaces by the 
ale Pressure Tables +4 fuel lying above it, while the combustion of gases 
ee |above the fuel bed will so increase the effective 
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radiating and convecting powers of the furnace as 
a whole that the overall efficiency of heat transfer 
will be raised considerably. 

For most of the experiments recorded, coke was 
used in order to avoid difficulties due to caking. 
In considering combustion phenomena, it should be 
realised that a boiler furnace is little different in 
degree from a gas retort. Too rapid heating will 
cause the coking of the coal to be effected so quickly 
that the plastic properties of any good coking coal, 
while between the temperatures of 400 deg. C. and 
450 deg. C., will cause greater resistance to the flow 








No. 3604. 





PREHEATING AND COMBUSTION. 

In his Memorandum for the year 1929, the Chief 
Engineer for the Manchester Steam Users’ Associa- 
tion remarked that “in the modern high-pressure, 


| of air with preheated air than with unheated air, 
unless the fire is disturbed more frequently. 

In general, the effect upon the reactions in an 
overfeed fuel bed of preheating the air to tempera- 





high-efficiency boiler the economiser is disappearing | tures between 80 deg. F. and 800 deg. F. is to cause 
and its place is being taken by air preheaters,” the | a far more rapid disappearance of oxygen and a 
argument being that the greater the temperature of | more complete conversion of CO, into CO; at 
the furnace, the greater is the rate of heat trans-| 800 deg. F., oxygen disappears, according to this 
mission by radiation. The day of the economiser is, | investigation, at 1-25 in. above the grate, as com- 
however, far from ending, though such a develop-| pared with 5 in. with air at 80 deg. F. and 2-265 in. 
ment might have been expected from a literal| at 400 deg. F. The combustion of CO above the 
interpretation of the sentence quoted ; at the same | furnace increases the radiating temperature of the 
time, air preheating is attracting very considerable | gases. The temperature of the fuel itself also rises, 
notice. The effect of furnace temperature upon | as would be anticipated, and preheating, therefore, 
radiation is complicated, being not only proportional | both adds heat to the furnace and accelerates the 
to the fourth power of the absolute temperature of | chemical reactions taking place therein ; since the 
the gases composing the flame, but also a function of | gases leave the fuel bed at a higher temperature, 
the pressure of the gases and of the thickness of the | combustion of volatile matter from the coal should 
radiating layers; the effect is further complicated | clearly be more easily effected. 

by the presence of solid particles of carbon, so that| The bearing of the work which Mr. Nicholls records 
the total radiation is the sum of the “ luminosity | on underfeed stokers’ practice requires to be under- 
radiation ’’ due to the solid particles and the radia- stood by some prior reference to his experimental 
tion due to carbon dioxide and water vapour in the | results. Combustion in underfeed firing starts by 
flame, all of which are good radiators. As an indica- | radiation or conduction of heat downwards from the 
tion of the order of magnitude of one of these factors, | burning fuel situated above the entering raw coal. 
it may be mentioned that Dr. Schack, in his well-| The greater the intensity of combustion, i.e., the 
known analysis of the subject, has shown that an | greater the air supply, the more rapidly will the heat 
increase in the temperature of an infinitely thick | be transmitted. Operating in the reverse direction 
layer of water vapour from 1,200 deg. C. to 1,400 | is the factor that the greater the (cold) air supply, 
deg. C. over three selected wave-bands increased the the greater is the cooling effect upon the coal lying 
amount of radiation by nearly 50 per cent., the! below the combustion zone. The experiments 
equivalent figure for an infinitely thick layer of | referred to show that, with the lower rates of air 
carbon dioxide being very little less, as compared | admission, the rate of ignition—i.c., the rate at 
with an increase in the total radiation of a perfect | which heat travels downwards—is less than the rate 
black body (to which the solid particles would more | of combustion, so that the fuel bed tends to get 
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nearly approximate) of some 70 per cent. thicker as the air supply is increased. At some 
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| 
critical rate of air admission, the rate of burning | will increase the range of output materially.” It 
clearly cannot increase beyond the rate at which | must, however, be remembered that if the degree of 
the fuel ignites. Most fuels, shortly after reaching | preheat is such that it produces a rate of ignition 
this critical point, begin, as the air supply is further | greater than that required for the rate of burning, 
increased, to decrease in rate of ignition because | the effect will in general be to bring the plane of 
of the increased cooling effect of the air. The effect | burning nearer to the metal-work of the stoker, and 
is found to be very marked in the less combustible | this may lead to material damage. 
fuels, such as high-temperature coke ; is less marked | 
with coals ; whilst with the more combustible fuels, | 
such as low-temperature coke, this fundamental | ECONOMIC PLANNING IN INDIA. 
limitation of underfeed firing is removed, not only| [wy his Indian Budget speech last year, Sir George 
by an increased rate of ignition being obtained, but, | Schuster said, “ if we produce what other countries 
and this is more important, the rate of ignition | used to sell to us, their purchasing power for our 
continues to be well maintained even at quite high | exports will diminish, unless we can raise the general 
rates of air supply. With highly-combustible fuels, | standard of living in India and provide an increased 
therefore, very high rates of air admission can be | market capable not only of absorbing the products 
used without extinguishing the fire. In the same | of Indian industries, but also of continuing the 
way, @ decrease in the size of the pieces of fuel| use of imported commodities.” Related to this 
increases the rate of ignition, but naturally involves | statement is the fact that in five vears Indian 
a higher blast pressure. Strangely enough, the ex-| imports declined from Rs. 253 crores to Rs. 115 
periments appear to show that with petroleum coke | crores, and as in the past two-thirds of the central 
‘not only did the rate of ignition exceed that of | revenues of the Government of India have been 
any other fuel tested, but it was still increasing at | drawn from customs’ duties on imports, the shrinkage 
the maximum air rate used.” This is not in agree-| of revenue consequent on the fall in imports was 
ment with the work of Mr. T. H. Blakeley and | met by new duties. This policy was dictated by a 
Professor Cobb (Institution of Gas Engineers Research | desire to increase the customs yield, but the high 
Fellowship Report, 1931-34), who found that the | duties restricted imports to the point that the law 
reactivity of petroleum coke was less than any | of diminishing returns began to operate, while as 
blast-furnace coke measured, and at temperatures | an indirect result new Indian industries were 
above 1,200 deg. C. was inferior in this respect only | created and old ones expanded. High tobacco 
to the highly incombustible retort carbon. | duties brought about the transfer of the manu- 
The successful operation of an underfeed stoker | facture of cigarettes from United Kingdom to 
working on a coking coal depends on effectively | Indian factories, while Messrs. The Tata Iron and 
combating the caking propensities of the coal. Air | Steel Company and Messrs. The Tinplate Company 
velocity has an influence on this because of the | of India worked almost at full capacity during the 
cooling effect of too great a quantity of cold air. | years 1933-34, when the corresponding industries 
The more rapidly a coking coal is heated, the greater | of most other countries were passing through a very 
will be the plasticity of the coking mass and the | black period. 
higher the resistance to the air blast. On the other From the point of view of the economic nationalist, 
hand, the lower the air blast, the less will be the | the latter effects, which are but typical of others, 
temperature of the fuel bed and the less the rate at | may appear satisfactory, but, as Sir George Schuster 
which heat is conducted downwards into the coal. | pointed out, a fall in imports is likely to be accom- 
\s the velocity of air increases and the fire burns | panied by a fall in exports and actually the Indian 
more fiercely, the rate of coking and, therefore, the | export trade reached a record low level in the year 
plasticity of the coal, will rise to a maximum. | 1932-33. When it is remembered that the popula- 
Further increments in the blast will tend to cool tion of British India and the Native States is 350 
the coal below the fuel bed and the rate of coking | million, and that the majority are occupied in 
will be reduced. If the air be preheated, the rate | agriculture, it will be realised that prosperity of 
of coking will increase, so that with preheated air | the country generally is not likely to be achieved by 
ureater care must be taken to break up coking coal; | restricting the export trade, especially when con- 
recourse must be had to a coal or mixture of coal | currently the price of manufactured goods is raised 
with coke, having little or no coking properties. | by the imposition of heavy import duties. Actually, 
"he continuous operation of power-plant underfeed | during a difficult period the Indian cultivator has 
stokers is based on the coking of most of the coal| shown remarkable staying power. No less than 
before it meets the air stream. As in the beehive 22} per cent. of his income is spent in fixed charges 
coke oven, the heat utilised is largely produced by | rent, interest, &¢.—and the prices he receives for 
the combustion of volatile matter above the coal | his crops leaves little for other living expenses. 
bed, and the thoroughness of the coking will depend | Reductions and remissions of land revenues and 
on the depth to which the heat will penetrate— | water rates by the various Provincial Governments 
that is, the temperature gradient through the coal ; | have helped him over the last few years, but he 
the gradient, of course, also depends on the rate of | has had little or no surplus to expend on imported 
movement of the coal. Naturally, the size of the | goods. 
lumps is important, for the smaller the lumps the | The recent history of the country suggests that 
better will be the combustion conditions; this | the raising of the general standard of living, to 
phase of the subject was not touched in the investiga- | which Sir George Schuster referred, is not likely to 
tion referred to, but it may be taken that blending | be brought about by a narrow policy of economic 
is almost as important in burning coking coals in an | nationalism, and the situation would certainly 
underfeed stoker as it is in the process of carbonisa- |appear to be one in which the opposite one of 
tion in the coke oven or gas retort. Larger sizes | economic planning might show remarkable results. 
of coal give a better chance for the air to penetrate | There are two examples of such planning already 
into the mass when it is not fully coked, because it | jp operation. The visit of the Lancashire Trade 
will only be partly burned and in this state will | Delegation to India in the autumn of 1933 led to 
remain more open and fragile. }an agreement that established the principle of 
The study of the effect of preheating the air sup- | dealing in future with common problems affecting 
plied to underfeed stokers when the coking of the | the Lancashire and Indian textile trades by direct 
coal has been eliminatei by use of coke has shown | discussion, and in virtue of some advantages 
some interesting results. As a result, it has been | obtained, the Lancashire Delegation undertook to 
deduced experimentally that underfeed combustion | further the use of Indian raw cotton as far as 
is limited in its maximum rate of burning by reason | possible. This agreement has had definite results, 
of the fact that the rate of combustion cannot exceed | and while in 1932-33 Indian cotton represented 
the rate of ignition, and that, to quote the report, | 4 per cent. of the total consumption in Lancashire, 
no manipulation other than changing the area of | this reached 8 per cent. in the following year, and 
the plane of ignition can make the rate of burning | it is considered likely that in a few vears Lancashire 
continuously exceed the values given by the curve | will be taking at least 500,000 bales of Indian 
(of ignition) . . . The outstanding effect of preheat | cotton a year. The second example of the results 
on all fuels was that it increased the rate of ignition. | of planning or of working together, is shown by the 
. » » It would appear, therefore, that the most | advantages Indian export trade has already obtained 
useful function of preheat is that it permits higher| from the Ottawa Trade Agreements. From the 
rating to be obtained and that a moderate preheat | record low level of exports of 1932-33, the export 
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trade of the country rose by Rs. 14 crores in t! 
next year, due partly to a slight rise in the level of 
prices and a considerable rise in the price of tes 
following a restriction scheme, but also to increase 
sales to the United Kingdom as a result of Ottay 
preferences. Compared with the previous year, 
exports to this country increased by no less thon 
25 per cent. In five years the United Kingdom 
percentage of India’s exports has risen from 20 -\) 
to 31-8. The tendency shown by these figures m 
be expected to be helped by the supplementary 
Trade Agreement between the two countries whic! 
was signed on January 9, in spite of the fact that 
a section of Indian opinion thinks that the agre: 
ment is too favourable to the United Kingdom, a. 
was shown by the adverse vote in the Legislativ: 
Assembly on January 30. 

In some parts of the world, the term economi 
planning would probably be interpreted as implyiny 
some form of control of industry by central govern 
ments—some form of the very broad term “social 
ism ’’—but as we have used it, it implies mutua! 
trading arrangements, which may be helped by 
government as in the case of the Ottawa Agreements. 
but which in detail and largely in administration, ar 
left to the control of industry. Many British traders 
certainly feel much uncertainty about the future as 
a result of the Government of India Bill, but the Bill 
as it stands contains clauses designed to protect 
British trade and this aspect will certainly not be 
overlooked in the passage of the Bill through Parlia 
ment. Whether it is strengthened in this respect 
or not, it is certain that much can be done by 
planning within the ambit of existing legislation. 
Sir George Schuster, in his speech, to which we have 
already referred, suggested that co-operation be 
tween Indian and United Kingdom manufacturers 
in, say, the iron and steel industry and electrica! 
plant, might result in both the Indian and United 
Kingdom industries finding an increased market. 

There is nothing to be gained by failing to recognise 
that India is becoming an industrial country, and 
there is everything to be gained by individual trades 
attemping to make agreements in their own spheres 
likely to be of mutual value. India has an enor 
mous population predominantly agricultural, and 
represents a very large potential market which is 
likely to develop directly in terms of the prosperity 
of the country as a whole. Given an adequate 
standard of living, she should be a valuable customer 
for many types of manufacture, both of her own and 
from this country for many years to come. Up till the 
present, Indian manufacture has developed in a 
comparatively small number of fields, and although 
in these it is difficult for the United Kingdom to 
compete, still, as things are, the Ottawa preferences 
are enabling her to maintain a better position than 
she otherwise would. The figures for the import 
of ‘“ Building and Engineering Materials” for 
1933-34 from the United Kingdom, for instance. 
show a fall from Rs. 24 to Rs. 21 lakhs, the fall 
being almost entirely in cement, a material in which 
it is difficult for her to compete with the Indian 
works; notwithstanding this, this country improved 
her position during the year from 41 per cent. to 48 
per cent., as compared with overseas competitors. 

This example, although unsatisfactory from the 
point of view of the United Kingdom manufacturer, 
none the less forms an example of the advantage 
which this country has drawn from the Ottawa 
agreements. In a Department of Overseas Trade 
publication, entitled United Kingdom Trade in India, 
1933-34,* published a few days ago. Sir Thomas 
Ainscough, the author, states that “‘ for a variety 
of reasons largely attributable to the presen! 
abnormal state of trade, India has benefited from 
the Ottawa Trade Agreements to a greater extent 
than has the United Kingdom.” This country has 
nevertheless benefited to a materia] degree, and 
while between the years 1932—33and 1933-34, imports 
from the United Kingdom rose from 37 per cent 
to 41 per cent., those from the United States fe!! 
from 9 per cent. to 6 per cent., and from Japan from 
16 per cent. to 14 per cent., Germany remainine 
level at 8 per cent. The position of the United 
Kingdom trader has been a difficult one for ® 
number of years. The curtailment of Indias 
purchasing power, owing to the fall in agricultura! 

* H.M. Stationery Office. Price 4s. net. 
































































ae 








ba dae 




















FEB. 8, 1935-] ; ENGINEERING. : 149 





prices, the depreciation of the United States dollar, | NOTES 1885, and the first students entered what was then 
the intensive competition from Japan, following the | ’ known as the Central Institution, partly by this 
TrRaMWay AND TROLLEY-’Bus StTarTIsTICs. examination and partly by transference from Fins- 


depreciation of the Japanese exchange, the restric- L Fi 
tive results of the enhanced revenue duties and the) Oncp upon a time the tramway load was a more | bury Technical College. A series of articles giviny 
political boycott of 1930-31, have each and all | important factor in the success of many industrial | ® VeTY full account of the history, objects and 
tended to oppose any good effect resulting from | undertakings than it is at present. With the | ©duipment of the College in these early days, 
the arrangements made at Ottawa. | increasing use of electricity for power and domestic | published in ENGINEERING, vol. xlvi, pages 41%, 
In spite of these handicaps, the United Kingdom | purposes, it is now a very bad third, and in 1931-32 | 473, 497, 523, 559 and 596 (1888), has a particular 
share in an impressive list of articles showed an | was only responsible for some 8-5 per cent. of the | Interest at the present time, and some of the illus- 
increase in the year under review, attributable | total consumption. It is perhaps for this reason | trations then used may be recognised, though the 
to the effect of the preferences. Some falling that electrical engineers have been more com- | SOUrce 1S not stated, in a brief history of the 
more or less within one field may be mentioned :— | placent than they might otherwise have been at the | College, distributed to the guests on Monday. 
In asbestos packing the United Kingdom share rose replacement of trams by motor omnibuses, though | The name of the College was changed to the ¢ entral 
from 79 to 90 per cent. ; in chemicals and chemical | this conversion is to some extent set off by the | Technical ollege in 1893 and its present name was 
preparations, from 52 to 55 per cent.; in cordage | development of the trolley vehicle, which at least adopted in 1907. Although originally intended! 
and rope, from 34 to 42 per cent. ; in cutlery, from | consumes electricity, even if it does not run on rails. to be a college for general technological study, 
23 to 27 per cent.; in hardware, from 29 to 33; The position with regard to the tramway and the it was only in engineering and chemistry that fully 
per cent.; in electrical instruments, from 52 to | trolley vehicle in 1933-34 is set out in a return, organised three-year courses were actually provided. 
57 per cent.; in wrought aluminium, from 43 to entitled “ Tramways and Light Railways (Street | It was not, in oat, wae it became a part of ie 
34 per cent.; in brass and bronze, from 31 to|and Road) and Trolley Vehicle Undertakings,” | Imperial College in 1910 and the Chemistry Depart- 
38 per cent.; in wrought copper, from 25 to 46/ which has recently been published by H.M. ment was transferred to the Royal College of Science 
per cent. ; in wrought-lead, from 77 to 83 per cent. ; | Stationery Office. From this it appears that the | in 1913, that the original scheme bg be said to 
and in rubber manufactures, from 40 to 62 per cent. | total number of tramways and light railways in | have been completed. Now the City and Guilds 
These increased percentages do not in all cases | operation fell from 159 in 1932-33 to 135 in 1933-34. | College forms the engineering section of the Imperie! 
represent increased trade, although in others they |In the case of 19 undertakings the place of the | College of Science and Technology, and includes a 
do, but the fact that the United Kingdom has been | tram was taken by the motor ’bus, at West Hartle- De partment of Mechanical Engineering and Motive 
able to increase her proportion in a falling market | pool the trolley-vehicle came on the scene, and the | Power under Professors C. H. Lander and K. F. D. 
is in some way more promising than if she had | disappearance of the other four undertakings was | Witchell, a Department of Civil Engineering under 
merely profited, with others, from a boom in trade.| due to amalgamations. Tramway operation has | Professors A. J. S. I ippard and R. G. H. ( lements, 
In many of the items in which this country has been | also ceased on seven other undertakings, which are | J Department of Electrical Engineering under 
able to increase her percentage there is probably | still included in the returns. Motor omnibuses have | Professor C. L. Fortescue, a Department of Aero- 
as yet no effective local competition, although | been substituted in five cases, trolley vehicles in one, nautics under Professor L. Bairstow, and a J Jepart 2” 
the range of such competition is increasing,'the | and both trolley vehicles and motor omnibuses in the ment of Mathematics and Mechanics under Professor 
protective duties tending to stimulate nascent | last. All these figures are exclusive of the under- 8. Chapman. A particularly pleasing feature 
local industries in a way that was not foreseen | takings now merged in the London Passenger Trans- of the celebration proceedings wee the presence of 
when they were imposed. However, as Sir| port Board. Asa result, the route mileage of the | Professor H. E. Armstrong, F.R.S., the only 
Thomas Ainscough points out, many of these | tramways fell from 1,532-93 in 1932-33 to 1,438-72 eahaist “axl of the four professors appointed in 1884. 
industries are economically unsuited to the condi- | in 1933-34. Of the latter figure, 1,423-66 miles were | Speeches dealing with the history, development and 
tions of the country, and it would appear that in | worked electrically, 8-5 miles by steam and 6-56 | present position of the College were made ria ag 
many fields much might be done to prevent | miles by cable. Similarly, the number of passenger | 0¢¢asion _by the Marquess of _Linlithgow, Mr. 
undesirable developments if United Kingdom | journeys fell from 2,835,359,079 to ?,774,979,452 | Wares | £- Pridesax aud the Yine< sayeagenl has 
trades were to get into touch with and co-operate | and the car-miles from 245,080,304 to 239,450,290, | the University of London. In addition, a number 
with local interests. | decreases of 2-13 per cent. and 2-3 per cent., res- ft aa ith delivered ye orn ngy 8 ma 
In the report we have quoted, and from which _ a he yen a pacligee tc nd reron + Aeany Price Moo wer ssh “hed. pity pallial 
the figures in this article are extracted, a long | declined slightly, in spite of an equally slight) ™ fj . . Pike suedt 
section is devoted to the relations between the | merease in the number of kilowatt-hours used per| were opened for the inspection of the guests. 
Indian and United Kingdom iron and steel indus- | ©#t-mile. In addition, 328 route miles, all electric | 
tries. An Indian Iron and Steel Tariff Board was | ‘Taction, were operated by the London Passenger 
established in August, 1933, to consider the whole | Ttansport Board and 1,002,922,192 journeys origi-| The area within which the Rand Water Board 
question of import duties on this class of material. nated on that system. As regards trolley vehicles, | is the water supply authority _ measures 1,874 
\ 10 per cent. preference was granted to the United | thirty systems were at work and twenty-one other | sq. miles and includes the municipalities of Johannes- 
| authorities possess powers to utilise this form of| burg, Krugersdorp, Germiston and Boksburg. The 

| traction. The route-miles increased from 262-4 in| population served totals about 750,000, while water 
| 1932-33 to 312-98 in 1933-34, and the passengers | is also supplied in bulk to the South African Railways 
| carried from 194,182,398 to 227,083,825. The con- Administration and the Transvaal Chamber of Mines. 
sumption per car-mile rose from 1-83 kWh to| The Board’s sources of supply comprise an im- 
1-94 kWh. The London Passenger Transport} pounding reservoir in the Vaal River, wells at 
Board also operated trolley vehicles over 18 route- | Zuurbekom, and bore holes in the Klip River Valley, 
ertainly in favour of protecting the Indian manu- miles and carried 27,239,435 passengers by this | and according to the twenty-ninth annual report of 
facturer. None the less, there is clearly a readiness |™**™: — — —- oo 3 Public — . = 
to consider the point of view of Inited Ki “ate a ae et : Jnion, the total quantity of water made available 
hy the visit of the United Kingdom Steel Delegation An event of considerable interest to the profession million gallons, which constituted an increase of 
at the end of 1933. The iron and steel industry | 2"4 industry of engineering was the celebration | 566 million gallons over the previous year's total. 
covers such a large variety of products, each | 0? Monday last of the Jubilee of the City and Guilds | Of the 1933-34 water supply, 71-81 per cent. was 
requiring special consideration, that it is not possible | College. The College, as its name implies, owes| taken from the Vaal, 25-47 per cent. from the 
to examine the subject in detail here. Suffice | it8 inception to the City Livery Companies, having| Zuurbekom wells, and 2-72 per cent. from the 
to say that as a result of the Iron and Steel Duties Tesulted from one of the recommendations of a| bore holes. Under the Vaal River Scheme, which 
\ct which was passed in August, 1934, the duties provisional committee formed in 1877 for * the | was authorised by the Union Parliament in June, 
on structural steel, bars, plates, black sheets, and establishment of a central institution or college for! 1914, the Board was permitted to construct a 
valvanised sheets will in most cases be reduced the advanced education of those who had already | barrage across the Vaal River to impound sufficient 
by 10 per cent. in the case of British steel, and “ it | acquired sufficient knowledge of science or the arts| water to enable a daily average supply of 20 million 
is estimated that a very considerable proportion of | profit by instruction in the industrial application | gallons to be abstracted. The scheme has been 
the trade formerly supplied by the Continent will | of these.” The site of the College, in Exhibition- | carried out in four stages, each involving a quantity 
he diverted to works in the United Kingdom.” road, South Kensington, was obtained from the| of 5 million gallons of water a day. The first 
It is evident that Sir Thomas Ainscough does not | Commissioners of the Exhibition of 1851 at a) stage was completed in July, 1923, the second in 
ook upon this Act as necessarily the end of the | Peppercorn rent, and the present building, designed | March, 1929, and the third in September, 1931. 
matter. He expressed the opinion that the way by Alfred Waterhouse, R.A., F.R.1I.B.A., was) The fourth was still in progress at the close of the 
<now clear for a rapprochement between Indian | ©OMStructed at a cost of about 100,000/. and opened | year under review, but it was expected that the 
ind United Kingdom iron and steel manufacturers, | PY H-R.H. the Prince of Wales in 1884. The | additional supply would be available for the en- 
ind says “it would be difficult to find within the 2®Commodation was, however, practically doubled , suing season of high demand. Anticipating pro- 
Empire two industries which provide such favour- by the Goldsmiths Extension Building, which was gressively increasing demands for water in the 
able scope for co-operation.” formally opened in 1926. In April, 1884, Henry | future, the Board decided, after a series of conver- 
Edward Armstrong was appointed Professor of | sations and negotiations with the Minister of Lands 

Chemistry ; William Cawthorne Unwin, Professor | and Irrigation, to participate in an ambitious scheme 
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Kingdom at Ottawa for certain goods falling within 
the iron and steel classification, but the settlement 
of the whole of the detail in this complicated field 
was left until after the inquiry by the Tariff Board. 
In iron and steel one is dealing with well-established 
manufacturers and a large trade, and not with a 
nascent industry, and the Indian point of view is 








Farapay House Op Stupents’ Assoctarion.—|of Engineering; and Olaus Henrici, Professor of | to be carried out by the Union Government, instead 
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The first entrance examination was held in February, | duly authorised by Parliament, and, under the Act, 
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the Board has obtained rights to abstract a daily 
average of 60 million gallons from the Vaal, this being 
in addition to the 20 million gallons per day previously 
authorised. The scheme involves the construction 
of a dam across the Vaal, at a point about 14 miles 
below the junction of the Vaal and Wilge rivers, 
which will have an initial impounding capacity of 
not less than 700,000 acre-feet (190,000 million 
gallons). The dam will have a maximum height of 
120 ft., and a length along the crest of about 
2,000 ft.: it will be of the mass-concrete, non- 
overflow, gravity type, and will incorporate a 
number of discharge valves. On the right of the 
dam there will be a spillway of sufficient capacity 
to pass, without overtopping the dam, the largest 
flood likely to occur at this point. The construction 
of the dam has been put in hand, and it is anticipated 
that from four years to five years will be required to 
complete the work. 








THE OSCILLATION OF A THREE- 
PHASE GENERATOR. 


By T. F. Watt, D.Sc., D.Eng. 
(Concluded from page 111.) 
Parr II. 


(a) The Free Oscillation of a Three-Phase Generator 
for Small Angular Displacements.—The “ free,” 
‘natural,” or “ unforced” oscillation of a three- 
phase generator will, in this investigation, be 
considered for the case in which the angular oscilla- 
tion @ is sufficiently small to permit of writing 
sin @= @. Cases in which the angle of oscillation 
is too large to warrant this assumption frequently 
occur in practice and require a different method 
of treatment. Such cases will not be considered 
in the present article. It will be assumed that 
the machine is working in parallel with a large 
supply system, so that the terminal voltage will 
remain constant and unaffected by the oscillations. 
A further assumption will be made, viz., that the 
total flux linkages of the rotor field windings will 
remain constant during the oscillations. 

In Fig. 14 is shown the vector diagram for one 
phase of the machine, the constant terminal pressure 
being given by the vector V. The vector E, I 2, 
is that component of the induced e.m.f. which is 
necessary to overcome the leakage reactance per 
phase of the stator winding, and the vector Ey = 1 2, 
is that component of the induced e.m.f. which is 
necessary to overcome the back e.m.f. due to the 
rotating field produced by the stator currents. For 
« cylindrical rotor the vector I (2; + 2) is the 
e.m.f. necessary to overcome the synchronous 
reactance x, of the stator winding where x, = 2),+ 2p. 
The vector E,, E, cos ¥ Iz, cos © is the 
e.m.f, necessary to overcome the cross-magnetising 
component of the rotating field due to the stator 
current. If the machine is unsaturated, the vector 
cdm [I x, sin © is the e.m.f. which is necessary 
to overcome the demagnetising component of the 
rotating field. If the machine is saturated, this 
value of E,,, must be corrected by reference to 
the open-circuit characteristic. If the machine 
has salient poles, then the value of 2x, must be 
obtained by reference to the reluctance of the path 
of the cross-magnetising fiux, that is, the path 
along the inter-polar gap, and this reluctance is 
usually about twice thatof the main magnetic flux. 

In what follows the magnitude of z, is always 
taken to be that corresponding to the cross-magneti- 
sing flux, so that E,. = I zz cos will be the cross- 
magnetising component of the e.m.f. As will be 
seen later, it is the eress+magnetising flux which is 
the controlling factor for the oscillating frequency, 
and the value of the reactance corresponding to 
the direct magnetising or demagnetising component 
of the armature flux is of only secondary importance. 

If the main pole flux which crosses the gap 
were to remain constant during the oscillation, 
this would correspond to the vectorO A, remaining 
constant. It is, however, the total flux linkages* 
of the rotor winding which remain constant during 
the oscillations, and not the main flux, so that the 
vector which remains of constant magnitude 


* R. Riidenberg Wissen Veréff. ad. Siemens- 


Konzern, X Band, Heft 3; also Band XII, Heft 2 








during the oscillations is not O A, but some vector 
which is greaterthan O A. Actually, the conditions 
may be considered as closely approximated if the 
vector O B be taken to remain constant during the 
oscillations, and this will be assumed to be the case 
in what follows. 

Now it can be shown that the peak value of the 
rotating wave of m.m.f. due to the stator current 
is given by 


3vV2 


AW, fe (Sn @Ip) = —— fe (3 Sn q Ip) per pole, 
7 


that is, 
9 
AW, = f (A 7) per pole. 
7 
In these expressions 


S, is the number of active conductors in series per 
slot, 

q_ is the number of slots per pole and phase, 

Ip is the r.m.s. value of the current per phase, 

fw is the winding factor, 

rt is the pole pitch in centimetres, and 

A is the number of ampere-conductors per centi- 
metre of armature periphery. 

The winding factor f, 0-96 fora distributed 

Khe 3V3 

winding of 60 deg. embrace, and f,, =-; = 0-84 


for a direct-current winding tapped to give a three- | 


phase mesh connection. 
For a Cylindrical Rotor.—The peak value By of 
the cross-magnetising flux density will be given by 


2 f, (A 7) 0-565 fe Afr 

do do 
where 4, is the effective length of the air-gap under 
the pole (see Fig. 15) and includes an allowance for 
the “ air-gap coefficient ” and also for the effective 
increase of gap due to the saturation of the teeth. 
Hence 

FE, B, 272, Afr ane Ar 

i, “idee fe 5, B, 0° 565 fw 5, By 


B, 


ade 


where Be, is the flux density corresponding to the 
e.m.f. Ey and may be found from the open-circuit 
characteristic. When the rotor begins to oscillate, 
the cross-magnetising flux becomes appreciably 
damped by the massive iron core and the effective 
value of z, becomes much increased, and is then 
not much different from the value of z, for the 
salient-pole type of rotor. 


For a Salient-Pole Machine.—In this case the | 


expression for the peak value of the cross-magneti- 
sing flux density Bp may be obtained in a simple 
form if the assumption be made that the conductance 
of the path of the cross-magnetising flux is propor- 


tional to — sin a, as shown in Fig. 15.* If this 
0% 
assumption is made, the expression for E, becomes 
E, B, 8V2 Ar Ar 
feo ae 0-237 fe << 
EE, B. 1577" 5B, he 8) By 


Example.—In a 10-kW, four-pole, three-phase 
machine having a direct-current type of armature 
winding, tapped so as to form a three-phase mesh- 
connected winding, the total number of active 
conductors was 562. The numberof turns in series 
per phase was therefore 

To 
a“3x2° 
Also, since 
uw 


it follows that 
A T 3 ong Ip 


1 = 4nqp and p 2, 


141 Ip. 


For this type of armature winding the factor 
fo = 0-84. The effective air gap 5, was 0-31 cm. 
The machine was of the salient -pole type, so that 

FE, B, Lie Ip 
237 fie - 91 . 
ay error B, 

When the machine was excited to give Ey = 150 
volts, the corresponding flux density in the gap 
being B, = 3,950 lines per square centimetre, so 
that 

E, = 3-4Ip and z, = 3-4 ohms, 


the machine was loaded so that the phase current 
was Ip = 23-6 amperes, and hence 
F, 81 volts 


* See R. Riidenberg, loc. cit.: also Bragstad—Skaneck, 
Theorte der Wechselstrommaschinen. 
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The leakage reactance per phase was 2, = 1-3 ohms, 
and therefore, 

4-7 ohms, and E, + E, 
The Power and Torque of the Machine.—When 


the machine is running steadily without oscillation, 
| the output will be 


a+r = 112 volts. 


V I cos ¢ watts per phase. 
From the vector diagram in Fig. 14 it is seen that 
| (Ex + E,,) cos @ = Ex sin® 
so that the power is 


. Ex , 

Vier te -) w y 

Ei, sin © watts per phase 

or, the total power for the three phases is 
Ww 3VI E, = E. sin © watts, 

Now let Wx be the normal output of the machine 

und let Iy be the watt component of the current 


per phase at normal load, so that 


E.+ Ex Ew + Ens 


I Ix 
then 
Wa WwW, =D sin © watts, 
E,s + Exs 
that is, 
: - Be 
Ww Wanx. sin © where Wax Ws Et ES. 


and is directly proportional to the e.m.f. Ey. The 
output for a given excitation is therefore propor- 
tional to sin ©, and reaches the maximum value 
Winax. When © = 90 deg. 

Example.—F¥or the machine for which the data 
are given in the preceding example the synchronous 
reactance is 2, = x, +2, = 4-7 ohms. If the 
line pressure is V = 150 volts per phase, the watt 
component of the current per phase for a total out- 
put of 10 kW will be I, = 22 amperes. If the 
machine is excited so that 

for Ex 228 volts, then W 2 

» Er 176 volts, then W -7 Ws sin, 

» Ex 125 volts, then W 2 Ws sin@. 
In Fig. 16 are shown the values of the power W 
plotted as a function of the angle © for the three 
values of the excitation e.m.f. stated. 

Since the machine runs synchronously, the torque 
| is related to the total power as follows : 


W, sin ®, 


_ — bo 


Torque in kg.-m. X 9-81 X @wmec. = total power in 


watts, 
or, 
Tky. mn 9-81 X wmec. = W watts, 
where mec. 2an is the angular velocity in 


mechanical radians per second of the rotating 
system, so that 
Ww 
7Kem "9-81 x 2a (rps) 
In Fig. 16 the torque scale is shown on the right- 
hand side of the diagram. If an accelerating torque 
is acting on the system and if the acceleration in 
electrical measure is ©, the accelerating torque 
will be given by 
J es 
T™.m. = 61 p? 
where J is the moment of inertia of the rotating 
system in kg.m.* units. The power spent in 
accelerating the system will then be 
W; = pi 0 watts. 
Pp 
Synchronising Torque and Power.—Referring to 
Fig. 17, suppose that the machine is running 
steadily under the conditions defined by the point A, 
and suppose that, in some way, the conditions are 
disturbed so that the angle © becomes increased 
by the small amount 8 © whilst the driving torque 
applied to the machine remains unaltered. The 
electrical torque developed by the machine will 
be increased by the amount 87. If the angular 
displacement 5© is very small, then 


br : _dr 
s0° «= de 
and similarly, 
58 WwW dw 
= = Wee sa" 
© s dO 


The quantity +, may be called the “ specific 
synchronising torque’ and W, the “specific 
synchronising power” corresponding to the angle 9 


| and each of these quantities is given by the slope 
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of the curve at the point A, as will be clear from 
Fic. 17. In Fig. 18 is shown the corresponding 
curve relating 7, and Ws with the angle 0, in 
which the ordinate ab corresponds to the point 
Ain Fig. 17. 

The specific synchronising torque may therefore 
be defined as the torque per electrical radian increase 
of @ above the angle ©,, which corresponds to 
the steady running conditions, it being assumed 
that the actual increase of © is small. For values 
of @ between 0 deg. and 90 deg. the synchronising 
torque is positive, that is, it will act in such a 
direction as to tend to re-establish the steady running 
conditions after any small disturbance has occurred. 
For values of © which lie between 0 deg. and 
90 deg. the machine will therefore be stable to 
small disturbances. For values of © greater than 
9) deg. the synchronising torque will be negative 
and the machine will be unstable. 

















rotating system, so that a retardation of these 
rotating masses will be produced. This retardation 
will be given by the expression 


1 # 
—_ pat (8 @) 





in mechanical degrees where p is the number of 
pairs of poles in the machine and the angle 50 
is in electrical radians. 

The torque corresponding to this retardation will 
be 

J d 

T: oslpae (8 ©) kg.-m. 
lor, writing for convenience 5 @ = @, 
| J 


| Ts 


| = — o-81p ¢ kg.-m. 


| and this must be equal to the synchronising torque 


| rt, @. Hence 
| qi. ¢ 6=0 
slp ° +7 
jor, . 
6+¥760=—0 - ‘ é “GR} 
Fig.15. 
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It has already been shown that where 


W = 9-81 X wmee. X tT = Wy lect ax | sin ® 

sv that, 
‘ 5 = 9-8l w mec Tg = Wx mo E.x cos © 

The curve for the specific synchronising torque 7s 
is therefore a cosine function of ©, the maximum 
value of this torque being the same as the maximum 
value of the sine curve for the torque 7, as shown 
in Fig. 18. 

A convenient form for the expression for the 
specific synchronising power W, is as follows* :— 


We = 


From Fig. 14 it is seen that 
Ex cos @ = V + (E: + E,) sin @ 
therefore 


, Vv I 
W, = W a atts 
> Ws E.. + Ens T £ sin @ | watts 


=3VI eo + sin @| watts, 
or, 
. . Vv 
We=kVA les z. 
where kVA is the kilo-volt-amperes at which the 
machine is operating. The value of W, is thus 
easily found for any condition of load. 

The Frequency of Oscillation for Small Undamped or 
very Slightly Damped Disturbances.—When the small 
displacement 8@ occurs, the increase of the elec- 
trical torque which is developed by the machine 
must be supplied from the kinetic energy of the 


+ sin | kilowatts 


P 7. 9-81 p 


slat. cal 


The frequency of oscillation will therefore be 


1 1 T3981 p 
ak ae ais anna ——.—*~ cycles per second, 
In on” 2a J ° oo 


or, since W,; = 7,9°81 wmec, watts, and P mec. 
=2anp= elec. 





2 [We 1 [Wawa 
ft: Qa NV J2an Qa NV JI (2a np 
wad Ws weiec. 

Qa NV 2K.E. 


where K.E. is the kinetic energy of the rotating 
system in kg.-m.*? units and Ws is the ‘specific 
synchronising power ”’ as already defined. 

Effect of Damping Grids.—If the machine is 
provided with damping grids, these grids will act 
like a squirrel-cage rotor and develop a torque when 
any departure from the synchronous speed occurs. 
From the theory of the squirrel-cage rotor it is 
known that for small values of the slip the torque 
is proportional to the slip. Suppose that when the 
slip is 8, the torque developed by the damping 
grids is equal to the normal full-load torque of the 
machine, viz., ry kg.-m., then for any other value 
of the slip s the torque will be 


& 


7.=: 
¢ 8s 


Tx kg.-m. 
but 


@ — We 1 d@ 1 6 





* R. Riidenberg, loc. cit. 


so that 


l . 
T =(; — rx) 0. 
a P wmeec. ox 
The equation for the freely oscillating system will 
now be 


J : Tx : 
2 ae 0 
9-81 p P wmec, 8x + 7 0 
where 
rer 
>= o8lp? 


and is the torque in kg.-m. corresponding to the 
acceleration of the rotating field system. 
Hence 
6+ pO+VO=0. . . (8) 
where 
tx 9°81 . Ts 9-81 p 
ome Ont” J 


The dimension of ~ is that of time and in the 
f 
expression given for p the quantity : is a time in 
p 
seconds. 
The equation (8) is identical in form with equation 
(1) in Part I, page 109, ente, so that the solution 
may be written down as follows : 
Py 
O=0e sin (wat + a) 
where 


aa = ./Y — (hp)? = en 
mn N (+ p® = 2rfn and tana = tp 


If the damping factor p is small, then the frequency 
of oscillation will be 
1 


fam 35” 





Fig. 20. VECTORS OF TORQUE 
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Fig. 21. VECTORS OF POWER SURGES IN MAINS 
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Example.—For the machine already considered 
in the previous examples the normal torque is 
tx = 6-5 kg.-m., the synchronous speed is 1,500 


r.p.m., so that wmee.= 157; p= 2. Suppose 
8y = 0-05, and J=1-5 kg.-m2 units. If the 


machine is operating at normal full load and unity 
power factor, the terminal pressure being V = 150 
volts per phase, then the current per phase will be 
I= 22 amperes and E;, + Ep = (x, + x) I= 
4-7 x 22 = 104 volts. The specific synchronising 
power will then be W, = 14,500 watts, and 
t, = 9-5 kg.-m. From these data it is found that 

= 6-5, v= 11-1, w,= 10-8, and f, = 1-7. 
The equation for the free oscillation will then be 

Pt 
@=-0e * sin (wnt + a) 
If the initial conditions are specified by t= 0: 
6 = 20 deg. =0-35 radian; § = 0, the equation 
becomes 
6 = 0-36 e-*75¢ sin (10-8 t + 76 deg.). 
6 = 44e-275¢ sin (w 10-8 n# — 180 deg.) 
and 
@ = 45 e -*-75¢ gin (10°8t —76 deg.). 

It appears, therefore, that if 4 p is small compared 
with w,, the displacement vector ¢ is nearly 90 deg. 
out of phase with respect to the velocity vector 6. 

The slip will be given by 

oo 6 & 0-018 6-2 sin (wn t —180 deg.). 

Pp Wmec- 

The torque z¢ due to the damping grids will produce 
a power surge in the mains, and for small values of 
4 p this power surge will be nearly 90 deg. out of 
phase with the power surge due to the synchronising 





oy / w nec. Pp dt _ P Wave 


torque 7,6. 
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The vector of the power surge due to the syn- 
chronising torque will be 
W, Ts 09-81 amec. watts 
The vector of the power surge due to the damping 
grids will be 


W, Te 9°81 wmec. watts. 


The vector of the power surge due to the inertia 
of the rotating field system is 

J @ywec. 
= 6 watts 

P 

The vectors corresponding to these power surges 
for the example just considered are shown in 
Fig. 19 for the time ¢ 0. For any subsequent 
moment ¢ the magnitude of each of these vectors 
will be reduced in the ratio e-* 

The power loss in the damping grids will be given 
by 


W = 7, USI 


Hmech 


“ 
Te > 9 sl Tz 9°81 wmec. & Watts, 

Forced Oscillations.—Lf an alternator is subjected 
ty a periodically varying driving torque—such, for 
example, as would occur if the prime mover were 
t reciprocating engine or if the prime mover were 


t turbine and the governor were to oscillate—the 
equation of motion will be 
J ; Tx 
¥-Slp ’ P Gmee asx ° ra 9 wan ape (9) 


where f p <P is the frequency of the disturbing 


torque in electrical measure ; that is, 


Tp 
Si wp t 


Ts 
or, 
0 »o v6 v Oj sin wpt. (10) 
where 
T 
j= —” 
Ts 
and is the displacement which would occur if 


there were no damping and no inertia (see also the 
corresponding condition for the electric circuit in 
Part 1). 

This equation is precisely similar to equation (5) 
in Part I, page 110 ante, and the solution can there- 
fore be written down as follows : 


6 
0 ] : - _ Sin (ap t B) 
wp \* \* p wp | 
l | 
Le tee ee 
, 0 ” 
O a» es BIN (wp ft B + . ) 
A wp \* }* p wp |* - 
\ ( ’ ) | vvii 
vp* 6 
-— : ain (ap f 8 wv) 
Jy , ( 7)? [pw }* 
\ | ¥ } L_vv | 
where 
tT, 9-Silp 
: J 
arn 
“ot A és wp 
p @n 


These results completely define the motion of 
the oscillating machine, and the curves in Fig. 13, 
page 110 ante, are directly applicable to this case, 
the ordinates of those curves now being the ratio 


0 l 

ad = JT i Wp mn ts pWp ah 

VU) J +t] 
By means of these results the magnitude of the damp 
ing constant p may be obtained. If the magnitude 
md frequency of the pulsating torque 7, is known, 
ind if the amplitude of the corresponding oscillation 
is measured, the valie of p can immediately be 
deduced. For example, if the machine is driven 
by « direct-current motor, a low-frequency alter- 
nating current may be connected in series with 
the direct-current supply to the armature, and in 
his way an adjustable and measurable pulsating 
torque can be produced.* The amplitude of the 
oscillation can be measured in 
one convenient method being by 

means of a stroboscopic disc. 

in Fig. 20 are shown the vectors of torque for 


corresponding 


seve ral wava, 


* See also *Versuche tiber die in der 


Vorgiinge 


Diimpferwicklung einer Synchronmaschine beim Pen 
Kiimmick, 
11, 


R, fir Rilektrotechnik, 


November 


Archiv 
1932 


jeln,”” 
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the case in which the angle 8 is less than 90 deg., 
that is, when w*, is less than »*. In Fig. 21 the 
vectors of the corresponding power surges in the 
mains are shown. 

From the corresponding results already obtained 
in Part I it will be seen that the amplitude of the 


forced oscillation will become a maximum when, 


the frequency of the disturbing torque is such that 


wp = wy — (5) 
where 2, (2ef,) = v? (3 p) : f, being the 


natural frequency of the oscillating system. 
The maximum value of the amplitude of oscilla- 
tion will then be 


ue 
e/i—(32)" 


electrical radians, as already shown in Part I. 








PORTABLE PNEUMATIC RIVETER. 


Tue portable tool shown in the accompanying illus- 
tration has recently been developed by Messrs. Broom 
and Wade, Limited, High Wycombe, with a view to 
closing the heads of light rivets by a compressing 
action only. The pressure exerted is, therefore, 
uniform, and the risk of loose rivets, on the one hand, 
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or over-expanded rivets and damaged plates on the 
other, by too light or too heavy driving, is eliminated. 
The tool, from its compressive action, has been named 
the Broomwade pneumatic squeeze riveter, and, 
as this name indicates, is operated by compressed air. 
The nominal capacity, with an air supply at a pressure 
of 80 Ib. to 100 lb. per square inch, is that of closing 
steel rivets } in. in diameter, aluminium rivets ,; in., 
and Duralumin rivets .; in. in diameter, such rivets 
being commonly met with in motor-car and aeroplane 
construction, and in assembling steel furniture. The 
cylinder is provided with brackets to which is bolted 
the main frame, this design being adopted go that 
different patterns of frame may be used to cope with 
the more intricate parts to be riveted or punched, 
the yoke being independently detachable. A leather- 
packed piston is fitted and this is returned on the 
exhaust stroke by a compression spring on one side. 
The air control, for both inlet and exhaust, may be 
either of the lever type, as shown, or of the twist grip 
pattern. 

The piston rod is fitted with a hardened steel inter- 
changeable pad, which presses upon the cam-shaped 
end of a lever swinging on a fulcrum on the frame. 
The lever, ram and the ball-ended connecting rod 
operating the ram are made of hardened high- 
tensile steel. The ram slides in an interchangeable 
bush of hardened steel, and is fitted with a compression 
spring, so that the lever follows up the piston on its 
exhaust stroke. Both the ram and the yoke are fitted 
with detachable die-heads to suit the rivet being | 
closed. The alignment of the fixed die with that of 
the ram ensures correct closing of the rivet axially, a 
common fault in riveting by hand being a tendency 
to oblique closing. The tool weighs 12 lb., as shown. 
The weight of the supply hose can usually be taken by 
some form of suspension. 








LATE PROFESSOR HUGO 
JUNKERS. 


Tue death of Professor Hugo Junkers, which 
occurred at Gauting, near Munich, on Sunday last, the 
76th anniversary of his birth, has ended the career of 
one of the pioneers of aviation, whose fame extended | 
far beyond the boundaries of his own country. He 
was born at Rheydt, and began his career as an engineer 
with various firms in Berlin and the Rhineland. In| 
1890, he opened an experimental gas-engine laboratory | 
in Dessau, and five years later formed the firm of 
Junkers and Company, for the manufacture of water- 
heating apparatus. In 1897, he was appointed a 
professor at the Technical High School in Aachen. 

His connection with aviation, with which his name is 
primarily associated, appears to have commenced in 
1910, when he patented an “all-wing’’ aeroplane 
designed to accommodate the engines, crew, passengers 
and luggage within the wings. Adhering to this 
general principle, he produced the first successful all 


THE 





| 


| 
| 


metal aeroplane, a low-wing cantilever monoplane, in 
the early days of the war. After the war, Professor 
Junkers turned his attention to the production of 
all-metal commercial machines, and in 1919 founded 
the Junkers Flugzeugwerke, A.G., in Dessau. The 
works were closed down for a time on account of th 
restrictions imposed on German aviation by the Peac: 
Treaty, but after re-opening, a number of highly 
successful designs were produced, and machines wer 
constructed in large numbers. In 1920, Professo 
Junkers opened an aircraft factory in Moscow, and in 
1921 started an air-transport service which, however, 
was taken over by Lufthansa in 1925. The 
works developed rapidly, and to-day must be included 
among the greatest aircraft manufacturing organisations 
in the world. 

Although perhaps best known as a designer anid 
constructor of all-metal aircraft, Professor Junkers wil! 
also be remembered for his work in connection with the 
development of the internal-combustion engine. His 
opposed-piston Diesel engine was well known befor 
the war, and in 1923 he founded the Junkers 
Motorenbau A.G., in Dessau, for the manufacture of 
stationary Diesel engines and petrol aero-engines 
Much attention was, however, given to the production 
of a heavy-oil engine for aircraft, and in 1929, the first 
machine with such an engine was successfully flown 
Now two compression-ignition engines, known respe: 
tively asthe Jumo4andJumo 5, are in production. Both 
are of the six-cylinder, vertical, two-stroke, opposed 
piston type, and are water cooled. The Jumo 4 
engine has a normal horse-power of 600, and weighs 
1,655 Ib. dry, while the Jumo 5 has a normal horse 
power of 420, and weighs 1,092 Ib. dry. We illus 
trated and described the design of the Junkers heavy- 
oil aero engine on page 471 of our 129th volume (1930) 
Professor Junkers retired from active work only two 
years ago, and his death followed a long illness. 


Dessau 








ELECTRICALLY-DRIVEN 
LUBRICATING PUMPS. 


A nEaT and compact lubricating device is being 
supplied by Messrs. Tecalemit, Limited, Great West 
road, Brentford, for the main drainage, fire and cir 
culating pumps constructed by Messrs. Gwynnes Pumps, 
Limited, Hammersmith, W.6, for the new King 
George V Dock at Southampton. There are 12 of the 
lubricating units altogether, their function being that 
of lubricating the bearings of the pumps. Each unit 
consists of a base upon which is the driving motor, the 
lubricating pumps and a lubricant container. The 
motor, made by Messrs. Lancashire Dynamo and 
Crypto, Limited, Trafford Park, Manchester, is of the 
firm’s “‘ Handigear” type, and is fitted with 
reduction gear. The shaft is horizontal, and is con 
nected to the shaft on the pump part by a flexible 
coupling. The lubricating pumps are arranged radially 
with their axes horizontal, round a central eccentric, 
which is driven by the motor through the shaft alread) 
mentioned and worm reduction gear. A _ reduction 
ratio of 75 to 1 is provided, that is, the pump is given 
one stroke for 75 revolutions of the driving shaft. The 
speed of the motor is adjusted to suit the requirements 
of the main bearing to be lubricated. Each of the radial 
pumps, of which the number varies in each unit, can 
be independently adjusted to give a delivery varying 
in amount from zero to 0-2 ¢.c. per stroke and at 
pressures up to 5,000 lb. per square inch. The delivery 
pipes from the pumps are led to Tee-pieces,complete with 
priming nipple, conveniently arranged on the base plate. 
Generally, the pumps are grouped in series, but the 
precise arrangement of the delivery Tee-pieces, &c., 
depends upon the particular bearings to be lubricated 
The radial design permits any desired number of 
pumps from | to 20 to be provided. The container is 
in the form of a vertical cylinder mounted on the 
circular base round which the pumps are disposed, 
and has a capacity of 25 |b. of lubricant. All grades 
of lubricant can be handled by the pumps, including 
the stiffest high-melting point greases, and their design 
eliminates the risk of trouble from the formation of ait 
pockets. 








LEcTURES ON TowN PLANNING.—Under the auspices 
of the Bournville Village Trust, a number of lectures in 
civie design and town planning are to be delivered in the 
Civil Engineering Department of the University of 
Birmingham. The lectures are to be given in the 
Edmund-street building on Tuesdays at 6.0 p.m.. 
the names of the lecturers and the subjects of their 
discourses are as follows :—February 12, “* Designing 
Drainage Schemes,” by Mr. D. G. Bevan ; February !%, 
“The Preparation of a Town-Planning Scheme,” )) 
Mr. F. Greenwood ; February 26, “ The Effect of Modern 
Materials upon Building Construction,” by Mr. W. © 
Ballard ; March 5, * The Preservation of the Country 
side,” by Mr. T. Alwyn Lloyd ; March 12, ** Beauty ™ 
Bridges,” by Mr. G. H. Jack; and March 19, * The 
Preparation of Town-Planning Schemes under the New 
Act,”’ by Dr. R. C. Maxwell. The public is admitted to 


and 


, the lectures without fee. 
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LABOUR NOTES. | three years ago. The settlement, which was agreed to 
. “a : | unanimously, provides that one-quarter of the cuts 
Ar Geneva, on Friday last week, the Governing | shall be restored as from March 25 next. In the case 


Body of the International Labour Office decided to | 


propose to the International Conference, which is to be | to the size of the vessel and the certificate held by the 


of officers, the new rates will, as hitherto, vary according 


held in June, the immediate application of the 40-hour | officer, In the case of A.B’s and firemen on monthly 





working week to the iron and steel industry, building | apticles. where food is provided by the shipowners, 
ind contracting, public works undertakings, glass- | th, aber monthly rates will be increased from 8l. 2s. 
bottle manufacture, and coal-mining. According to | and g]. 12s. to Sl. 6s. 6d. and Sl. 16s. 6d., respectively. 
the League correspondent of The Times, the whole | Where men are on weekly articles and find their own 
question of the reduction of working hours, and its | food, the rate for A.B’s and firemen will be increased 
.pplication to these industries, are to be considered ! ¢,om 9], 16s. to 2U. 17s. 6d. per week. 


in a single item. The Governing Body adopted, by 
ten votes to five, a resolution submitted by the workers’ 
group noting with satisfaction that the Secretariat 


of the League of Nations will bring to the notice of | 
Economic Committee the request of | 


the League 
the International Miners’ Federation for calling a 


tripartite conference in the near future to discuss once 
more the drawing up of international regulations for the | 


coal industry. oan 

In the course of an address to members of the 
British Railway Stockholders’ Union, Mr. William 
Whitelaw, the chairman of the London and North 
Eastern Railway Company, said that when the trade 
unions, in August last, asked for increased wages, 
his colleagues and himself strongly opposed the 
demand. They believed it to be premature. It was 
said that the improvement which had taken place 
should be shared by the stockholders and the railway- 
men. He would say, “yes” to that 
when the two interests were once more on a level. 
When people talked about an improvement because 
revenue had increased by 5,000,0001., they ought to 
remember that the railway receipts in 1934 were 
32,000,000. less than they were in 1929. When the 
revenue was up 32,000,000/. he would be prepared 
to talk wages with anyone who wanted an increase. 


He was not prepared, however, to talk light-heartedly | 


.bout increasing wages when labour was getting double 
what it got before the war, and the shareholders— 
thousands of them poor—were getting nothing what- 
ever on their capital of 145,000,000/. 





Alluding to the recent wages negotiations between 
the main-line railway companies and the railwaymen’s 
trade unions, Mr. Marchbanks, the general secretary 
of the National Union of Railwaymen, said, in the 
course of a speech at Birmingham, that the union 
had refused to defer consideration of the issue until 
the final accounts were prepared, and had insisted on 
« beginning being made to remove the deductions at 
the earliest possible moment. Hence their acceptance 
of the cessation of only the second of the 2} per cent. 
cuts operating in October and this month, this 
being done because of the absence of reliable figures on 
which to build a case for the complete removal of the 
deductions. It was too early to make any definite 
pronouncement regarding the position in the immediate 
future. He preferred to wait until the balance-sheets 
of the railway companies were issued. Nevertheless 
there would be no pause in pressing for the cessation 
of the remaining 24 per cent. deduction and the can- 


cellation of night duty rate and Sunday overtime | 


deductions. 

Replying to a question in the House of Commons 
last week, the Chancellor of the Exchequer said that to 
provide retirement pensions of 11. a week to all insured 
persons over 60 and their wives would, on the assump- 
tion that 50 per cent. took the offer, cost at least an 
additional 100,000,0001. a year for the next few years. 
This sum would later grow considerably with the 
increase of the population of advanced age. The 
estimated cost of doubling all old age pensions at the 
present time would be about 61,000,000/. a year. 


It will be recalled that the settlement terms of the 
‘lispute at the Taff Merthyr Colliery, Trelewis, between 
the South Wales Miners’ Federation and the Miners’ 


'ndustrial Union included an undertaking by the | 
alowners to recognise the organisation to which the | 


jority of their employees, by ballot vote, signified 
eir adherence. 
‘2 miners voted for the Miners’ Industrial Union and 
112 for the South Wales Miners’ Federation. 


t} 


a 
\greement was reached on the wages question at a 
eeting in London on Friday last week of the National 
ritime Board. An official account of the proceedings 
‘ted that, as a result of negotiations which had been | 
tried on for some time, a decision was reached at a | 
jo\at meeting of the navigating and engineer officers’ | 
nels and a joint meeting of the sailors’ and firemen’s | 

‘{ catering department panels regarding applications 
‘ubmitted by the officers’ and men’s sides for full | 


restoration of the cuts in pay which came into force 





f 





suggestion | 


This ballot has now been Sooo! 


An agreement to which the Wool (and Allied) Textile 


| Unions in the Textile Trade have this month become 
| parties provides, among other things, that women 
|and young people can be required to work overtime 
up to six hours a week, but no one must work more 
| than ninety-six hours overtime in a year. The hours 
worked under this arrangement are not to exceed a 
| total of ten hours per day on Monday to Thursday and 
| 9} hours on Friday, the hours to be worked by agree- 
'ment with the operatives between 6.30 a.m. and 6 p.m. 
| Any firm requiring to work overtime in excess of this 
| amount will notify the Employers’ Council, stating the 
| circumstances in which the extension is necessary and 
| the period for which it is required. If the committee 
| of the Employers’ Council is satisfied that the extension 
| is warranted, it will consult the trade unions and the 





| application will be granted only by agreement between 
| the Employers’ Council and the trade unions. The 
| trade unions, it is agreed, will not unreasonably with- 


| hold consent. 


The weekly organ of the International Labour Office, 
|at Geneva, states that the French Government has 
drafted a Bill providing that an agreement between the 
| members of an industrial group may in certain circum- 
stances be declared binding on all undertakings in the 
industry concerned. The contemplated procedure 
under the proposed legislation is as follows: If an 
| industrial group wishes agreement which its members 
jhave concluded to be declared binding on all the 
| undertakings in the industry, it will make application 
| to that effect to the Ministry of Commerce and submit 
| supporting evidence. The Ministry will pass on the 
dossier, with its remarks, to the chairman of an arbi- 
tration board established ad hoc, which will have 
jurisdiction in the case. First of all this board will 
decide whether the application is receivable—here its 
decision will be final—and then it will give a ruling on 
the advisability of the proposed action, having regard 
not only to its specific aims, but also to national 
interests as a whole. The board will be composed of a 
chairman chosen from outstanding business men, 
together with a representative of the employers, a 
representative of the workers, the Governor of the 
Bank of France, and the President of the Conference 
of Commercial Courts. The Secretary of the National 
Economic Council will act as Government commissioner. 





Enforcement of the terms of an agreement, once it 
has been declared generally binding, will be in the 
| hands of the Minister of Commerce; if abuses occur 
| the Government may reverse its decision after con- 
| sulting the arbitration board and giving due notice. 
| The Bill also contains provisions to protect the staff 
|of the undertakings concerned against prejudicial 
| consequences, such as unemployment. In such cases 
| the undertakings or groups covered must agree to 
| #dditional stipulations either limiting hours of work 
| or securing the re-engagement of the dismissed workers 
}in similar establishments, or providing for a contri- 
| bution towards their occupational re-training or towards 
| the cost of unemployment assistance. If an agreement 
providing for limitation of output is declared generally 
| binding, the establishment of new undertakings in the 
| industry concerned will not be permitted without the 


| consent of the parties covered. 





The Government expressly disclaims the idea of a 
full and permanent economic control by the State. 
Such a method is regarded as not only undesirable, but 


Employers’ Council and the National Association of 


The Labour Gazette, published in Ottawa, states that 
the Manitoba Retail Merchants’ Association has pre- 
pared, for submission to the Provincial Legislature, a 
Bill entitled the Department of Trade and Industry 
Act. The measure contains, among others, provisions 
for prohibiting the unfair business methods and prac- 
tices that have become or may become prevalent in 
certain trades and industries, and for fixing minimum 
wages and working conditions for employees in these 
industries and a minimum price for the sale of certain 
goods and services, in order to prevent the destruction 
of these trades and industries. It is proposed to effect 
these aims by means of the licensing of persons engaged 
in the trades in question; by their formation into 
associations ; and by the framing of codes, which would 
be binding on the respective industries when they have 
been approved either by 66 per cent. of the licensed 
persons in a trade, or by 50 per cent. of the licensed 
persons carrying on the trade if they own 66 per cent. 
of the invested capital. 





At a meeting of the General Council of Trade Unions 
of the Soviet Union, Mr. Weinberg said that since the 
price of bread on the open market will be considerably 
higher than that at which rationed bread has been 
sold, attention will have to be paid to the position of 
workers with large families. They will be given 
special facilities for vocational specialisation, and will 
have precedence in the allocation of posts requiring 
skill and bringing better pay. It will also be possible 
for them to obtain additional supplies of food from the 
provision funds attached to the undertakings. Parti- 
cularly hard cases will be assisted by the mutual-aid 
funds. The total national wage increase involved by 
the change in the price of bread having been fixed at 
4,300 million roubles, the trade unions will supervise 
the division of this sum between the different occupa- 
tional groups. Workers should be informed that the 
increment will take the form of an addition to the 
standard sates, and that it will be possible to secure 
a larger increase in the amount earned by piece work. 
The cash wage will regain its place as the essential 
factor in remuneration. The tendency towards a level- 
ling of wages should be firmly resisted. The trade 
unions should concentrate their efforts on using wages 
to stimulate the workers, and the system of graded 
piece rates, which has given good results in the heavy 
metal and coalmining industries, should be extended 
wherever possible. 





The writer of an article on ‘‘ Accidents to Minors in 
California in 1932,” says that machines have often been 
regarded as the principal industrial hazard and in- 
sufficient attention has been paid to other causes of 
accidents. The facts disclosed in the contribution, 
which appears in the Bulletin of the American Bureau 
of Labour, should serve, it is claimed, to focus atten- 
tion upon vehicular accidents since they show that 
vehicles constituted the largest and most serious 
hazard to employed minors, particularly children under 
16. Thirty-seven per cent. of the accidents that 
occurred to children under 16, and 19 per cent. of the 
aecidents that occurred to persons between 16 and 18, 
were due to trains, automobiles, and bicycles. It 
should be emphasised that 4 of the 6 fatalities and a 
large proportion of the serious temporary disabilities 
were caused by vehicles. Newspaper carriers, mes- 
sengers, and delivery boys comprise the group most 
exposed to vehicular accidents. 





Other hazards which are both wide-spread and 
difficult to guard against include, the writer says, hand- 
ling objects, stepping on or striking against objects, 
falling objects, falls of persons, explosions, burns, and 
hand tools. In order to reduce accidents from these 
causes, greater attention should be paid to the con- 
struction and arrangement of work places whether in 
industry, trade, or transportation, and to their main.- 
tenance in a safe condition, Accidents, whether due to 
machines or to non-mechanical causes, can be reduced, 
and their seriousness mitigated, by closer attention to 
the upkeep of tools and equipment, the provision of 
guards, protective clothing and other safety devices, 
proper methods of handling and storing materials, and 
adequate first-aid treatment of minor injuries to prevent 





incompatible with French traditions ; and it is empha- 
sised that the effort to introduce self-discipline among 
producers leaves room for respect of individual initia- 
tive and personal liberty. Nor is the adoption of a 
corporative system or permanent regulations for 
industry contemplated; the Government simply 
desires to take measures, of limited duration, by which 
it may check the moves of a few employers who are 


secondary infections. 








Iron AND Steet Instrrute.— The annual meeting of 
the Iron and Steel Institute will be held at the Institution 
of Civil Engineers, Great George-street, London, 8.W.1, 
on Wedn y, Thursday, and Friday, May 1, 2 and 3, 
and as previously announced will include a symposium 


on the welding of iron and steel on May 2 and 3, under 
the presidency of Sir Harold Carpenter, F.R.S. The 


now selfishly holding up the general action which the annual dinner will take place at the Connaught Rooms, 


majority of producers have planned, in industries| Great Queen-street, London, 


W.C.2, on Thursday, 


particularly endangered by the depression, with the | May 2, at 7 for 7.30 p.m. The date and the arrangements 





object of restoring those industries to economic health. | for the autumn meeting will be announced in due course 
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LETTERS TO THE EDITOR. 


SURFACE CONDENSER 
TEMPERATURES. 


To tHe Epirror or ENGINEERING. 

Sin,—There appears to be still no explanation 
generally acceptable for the well-established fact that 
the condensate extracted from a surface 
can have a temperature considerably above that 
corresponding to the pressure of the incoming steam. 

It has occurred to me that the reason for this increased 
temperature may be that a small proportion of the steam 
is entrained in the water. All those who have dealings 
with moving water in the presence of air know of the 


impossibility of preventing air, in addition to that | 


which is dissolved, being carried along mechanically by 
the water. In a condenser where the water is falling 
with great velocity in the presence of steam in a highly- 
turbulent condition, it would appear that it is not 
only possible, but highly probable, that some of the 
steam would be carried forward by the 
simple calculation shows that with a 29-in. vacuum, 
if one-half per cent. of the steam was carried only 3 in. 
below the surface of the water, the temperature of the 
condensate could be increased 5 deg., and a complete 
explanation of the phenomenon would be obtained. 

My chief difficulty in accepting this solution is that 


it appears that a method of increasing the efficiency of | 


a heat engine has been obtained by decreasing the 
loss to the “* sink ~s 
ve urs, &c., 
C. J. Lees, A.M.1.Mech.E.., 
Supervising Engineer, Electrical 


Branch, Department of Railways, | 


N.S.W 
Sydney, N.S.W. 
November 8, 1934. 








SLAMMING DAMAGE AT SEA. 


To THe Eprror oF ENGINEERING. 
SIR, 
not think he is justified in departing from ordinary 
usage in his definition of “‘ diaphragm stress” as 
synonymous with “ plate bending stress,’ had he in 
his original article drawn the clear distinction which 
he now does between the two types of stress, there 
would probably have been little cause for comment. 
I do not deny that what he called *‘ membrane” 
may arise in ships’ bottom plating, although it should 
not occur in properly stiffened plating, and a simple 
calculation shows that it cannot occur, with the thick- 
nesses and frame spacings normal in merchant ship 
construction, until the plating has been overstrained 
in bend. However, Mr. Spanner’s reference to the 
theoretical work on the bending of plates made it 
clear that it was the bending stress that he had parti- 
ceularly in mind 


stress 


Yours faithfully, 
J. Lockwoop Taytor. 
166, Wainbody-avenue, 
Coventry. 
February 2, 1935 


To THe Eprror or ENGINEERING. 

Siz,—Iln an article on this subject in your paper of 
January 18 last, Mr. E, F. Spanner rightly 
that the damage “‘ generally occurs at a distance of 
from one-eighth to one-sixth of the length of the ship 
from the fore perpendicular,” but whereas this is 
ordinarily ascribed to dynamic pressures due to pitching, 
Mr. Spanner states that such a view is erroneous and 


states 


claims that the distortions observed in this part of | 


the shell plating are simply due to the extra hydro- 
static pressure which necessarily accompanies the 
increased immersion when pitching. 


He does not produce figures to support his theory | 


and it is not necessary to produce figures to refute it. 


if his theory were correct, the amplitude of pitching | 


being no less aft than forward, “ slamming ” damage 
would not be confined tc the fore end. 
Yours faithfully, 
Joun Terr, 
26, Fenchurch-street, London, E.C.3. 
February 4, 1935. 








THE PEAK LOAD PROBLEM. 
To tae Eprror or ENGINeEerine. 


Sir,—In the leading article on this subject of your 
issue of January 18, it is suggested that pit head 


stations are most advantageous on low-load factors, 


and will be appropriate for taking the peak load. 
| venture to disagree with this view. 


runs only a short time in each day, and the fuel costs 


condenser | 


water. A} 


In reply to Mr. Spanner’s letter, whilst I do | 


The expense of | 
the peak load is due to standing charges, for the plant | 
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are of minor importance. 


base loads, for the large proportion of running hours | its thirty-seventh edition. 
at steady load spreads the capital charges thinly over | 
a very large number of units, while the fuel costs per 
In central station practice | 
it is usual to keep the older and less efficient machines | 
for the peak load and standby, instead of scrapping 
them and increasing the capital charges by laying | operation, general history and progress, equipment 
Equally in the distribution, the 
base load may be obtained from a distance, since the 
capital charges on the cables come out low on the high- 
load factor, whereas the peaks are preferably supplied 
In the case of mains, it is 


unit are nearly constant. 


down new machines. 


| by stations near at hand. 
impossible to keep anywhere near to Kelvin’s law on 
low-load factor, for the heavy loading at the peak that 


this would call for is not permissible, and the capital 
The pit-head 


charges on long lines become excessive. 
station should be given the largest load factor that can 


be arranged, to obtain the maximum benefit from the 
I have omitted wages, management and | 


cheap fuel. 
repairs in the above. The total cost of these in respect 
to load factor lies between fuel cost and standing charges, 
as they are somewhat affected, but not so much as the 
capital charges are. 


Your leader writer brings up again the bugbear of 
This is purely a question of fuel | 


circulating water. 
costs. The absence of abundant cooling water increases 
the amount of fuel used by 4 per cent. at most in 
| modern plant. 
is more than 4 per cent. cheaper than elsewhere, there 
is a case for the pit-head station. There is also a small 
| addition to capital charges, averaging some 3 per cent., 
|say, 10s. on 151. per kW. Any pit-head scheme that 
is worth considering will easily show a reduction in fuel 

cost that will far more than cover these small items. 

I am, ete., 
Francis G. Bary. 


Juniper-green, Midlothian. 
January 28, 1935. 








| MICHELL CRANKLESS DIESEL 
ENGINE. 


To THe Eprror or ENGINEERING. 

| Srr,—I have read with much interest your issue of 
January 25, wherein you describe plant, &c., at 
jthe Power and Mechanical Engineering Exhibition, 
; New York, which includes a description and gives an 
illustration of Messrs. Sterling Engine Company, 
Buffalo, exhibit of a crankless Diesel engine. 

1 think it would be of interest to your readers, 
| who may not be aware of the fact, that this isa Michell 
| crankless engine, and made under his patents, which, 
|as a gas engine, was described by you in considerable 
detail some years ago. 

Mr. A. G. M. Michell, F.R.S., is chairman of the new 
company entitled ‘ Michell Engines Proprietary, 
Limited,”’ Melbourne, which company is controlling 
the Michell crankless patents outside U.S.A. 

Yours truly, 
Micuett, Enoines Proprietary, Limitep, 
W. H. Grieve, 
Director. 


Alpax Works, 
Willesden Junction, London, N.W.10. 
| February 4, 1935. 


| 


ANNUALS AND REFERENCE BOOKS. 

Consular Directory and Imperial Trade Record.— 
This year book, the 1934 edition of which has recently 
been published, aims at co-ordinating in one volume 
of handy size, the whole of the official trade-promotion 
organisations of the British Empire throughout the 
| world. It comprises lists of the names and addresses 
| of His Majesty’s commercial counsellors, commercial 
| secretaries, consular officials, and British Chamber of 
Commerce officials in all foreign countries, and of 
His Majesty’s trade commissioners, imperial trade 
correspondents, and Board of Trade and Chamber of 
Commerce officials in the British Empire and Overseas 
; Dominions. The arrangement of the book is geographi- 
cal, foreign countries and British Dominions 
Colonies being arranged in alphabetical order. Certain 
statistical particulars are included, such as the area 








of each country, the population of the country and of | 
the cities and towns concerned, the depth of water | 


at various ports, &c. At the end of the directory 
| proper appears a trade reference section in which are 
given the names and addresses of United Kingdom 
manufacturers of a wide variety of goods. The volume, 
| which, we understand, is sent to every one of the 
officials whose name appears in it, is printed and 
published by Messrs. Elpeeko, Limited, Melville-street, 
Lincoln, and is priced at 5s. net. 

Garcke’s Manual of Electrical Undertakings.—That 
well-known electrical reference book, Garcke’s Manual 


of Electrical Undertakings, which is published by Messrs. | 


the Electrical Press, Limited, 13-16, Fisher-street, 





If the cost of the fuel at the pit head | 


and | 


[ FEB. 8, 1935. 


The reverse is the case with | Southampton-row, London, W.C.1, has now reached 


This fact is not only 

tribate to its worth, but explains why it is difficul: 
for us to say anything about it that has not been said 
before. As on previous occasions, it provides a com 
| plete record, of electrical matters, and includes 
|information as to statutory powers, means of 
administration and output of the electricity suppl, 
undertakings in the United Kingdom and through 
out the British Empire, and of all electrified 
railway, tramway and trolley vehicle systems, 
telegraphs and telephones, electrical manufacturing 
companies, investment trusts, and allied concerns 
In addition, there*is a directory containing some 
17,000 names of those connected with the electrical! 
industry. This year, for the first time, informatio: 
is also given regarding the extent of the authorised 
areas of the various undertakings, as well as their 
population, the number of premises and the rateable 
value. These figures are often hard to come by, and 
| their usefulness to all and sundry will be at onc« 


|apparent. An analysis shows that the capital issued 
|in 1934 on account of 1,428 undertakings was 
| 1,115,326,0471., compared with the 1,116,617,487/. 


which was distributed over 1,491 undertakings in the 
previous year. This decrease is accounted for by a 
large reduction in the amount of capital credited to 
electric traction undertakings. On the other hand, the 
dividends paid by 517 companies were very slightly 
| bigher than in the previous twelve months. 

| _ British Corporation Register Ship and Machinery 
| Rules, 1935.—We have recently received a copy of 
the revised edition of the Ship and Machinery Rules, 
| published by The British Corporation Register 
of Shipping and Aircraft, 14, Blythswood-square, 
| Glasgow, C.2. As has been the case with previous 
issues, the volume is a compilation of rules for the 
| construction and classification of steel ships and their 
engines. These rules cover the entire hull and equip- 
ment of ships intended for ocean service in all parts of 
the world and govern the construction of vessels in- 
tended to take the classification of the Society. 
Full particulars regarding special periodical surveys 
after construction, and the fees payable for this service, 
are also included. We understand that the present 
revised edition has involved almost complete rewriting 
and rearrangement of the text, and special attention is 
drawn to the data provided in the new shell and deck 
tables, which, it is stated, can be applied directly to 
any type of design. The formule contained in previous 
issues of the book have been retained in the new 
edition, but, where practicable, have been simplified, 
| and their application illustrated by diagrams. As has 
| been the case for many years past, the volume is 
printed in clear, legible type, the tables, particularly, 
being well spaced out and easy to read ; strongly bound 
| in the familar red-cloth covers, the price is 15s. net. 








LAUNCHES AND TRIAL TRIPS. 


“Cape TERIBERSKI.’’—Single-screw steam trawler for 

| service in the northern waters of Iceland, Bear Island, 
and the White Sea; triple-expansion engine fitted by 

Messrs. Amos and Smith, Limited, Hull. Launch, 

December 22. Main dimensions, 15] ft. 8 in. by 25 ft. 

6 in. by 14 ft. 6in. Built by Messrs. Cochrane and Sons 

Limited, Selby, for Messrs. Charleson Fishing Company, 

Limited, Hull. 

“ Boor” and “ Broacu.”—Hatched swim barges, 
each to carry 160 tons. Launch, December 22. Main 
dimensions of each, 78 ft. 10 in. by 21 ft. by 7 ft. 9 in. 
Built by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. William Cory and 
Son, Limited, London. 

“ IMPERIAL Star.’’—-Twin-screw food-carrying cargo 
motorship for the Australian and New Zealand service : 
ten-cylinder, four-cycle, single-acting Harland-B. & W. 
Diesel engines. Trial trip, recently. Main dimensions 
length, 535 ft. 6 in.; breadth, 70 ft.; gross tonnage, 
10,670. Built and engined by Messrs. Harland and 
Wolff, Limited, Belfast, for Messrs. The Blue Star 
Line, Limited, London. 

“ AncyLus.”’—Single-screw oil-tank motorship ; eight 
cylinder, four-cycle, single-acting Hawthorn-Werkspoor 
Diesel engine, supplied by Messrs. R. and W. Hawthorn, 
| Leslie and Company, Limited. Trial trip, January 
and 8. Main dimensions, 460 ft. by 59 ft. by 34 ft 
Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. Anglo-Saxon 
Petroleum Company, Limited, London. 


“* SILVERSHELL.’’-—Steel tank motor lighter for servic« 
in Trinidad. Recently shipped on the deck of a linet 
in the Thames. Length, 65 ft. 6 in. Built by Messrs 
Richard Dunston, Limited, Thorne, near Doncaster. 


“San ALVARO.’’—Single-screw oil-tank motorship ; 5 


eylinder Hawthorn-Werk: r Diesel engine built by 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, Newcastle-upon-Tyne. Launch, January 17 
Main dimensions, 442 ft. 6 in. by 60 ft. by 32 ft. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. The Eagle ‘)! 
and Shipping Company, Limited, London. 
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Notge.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS, NORTH - WESTERN 
BRANCH. 

\r a meeting of the North-Western Branch of the 
Institution of Mechanical Engineers, held in Man- 
chester on January 17, Mr. J. F. Aleock read his paper 
on “ Air Swirl in Oil Engines.” This paper, which 
Was reprinted in abstract form on page 694 of our last 
volume, was read in London on December 14, the 
discussion which then took place being reported on 
page 684 of that volume. 

In opening the discussion in Manchester, Mr. S. 
Markland said that in assessing the author’s remarks 
on the compression-swirl combustion system of the 
so-called Comet type, he, the speaker, considered the 
case for that type had been somewhat overstated. If 
‘ high power output with a large speed range were 
the sole considerations, then there was an extremely 
good case for that type. On the other hand, the poor 
cold starting, the higher rate of fuel consumption, 
amounting to as much as 10 per cent. in some cases 
when compared with other types, and the very pro- 
nounced “ Diesel knock ” of that type when developed 
to give its maximum output, were objections which 
the average user of high-speed oil engines could not 





afford to ignore. He (Mr. Markland) had found, 
when experimenting with it, that the area of the 
throat connecting the cylinder proper to the combustion 
chamber had had to be considerably enlarged upon 
that which gave maximum engine performance, in 
order to make cold starting a feasible proposition, and 
in order to reduce combustion knock, maximum 
pressures and rates of pressure rise. Furthermore, it 
also seemed desirable to increase the compression ratio 
beyond that required to give maximum power in order 
to assist further in partially reducing these undesirable 
characteristics. The final set of conditions appeared 
to be that to make the Comet-type engine compete 
with other better-class engines, the performance had 
had to be reduced well below the optimum possible, 
by reducing the swirl ratio and increasing the com- 
pression ratio. Dealing with motoring tests with a 
swirl meter, Mr. Markland said that on an engine of 
the ante-chamber compression-swirl type, he had 
obtained maximum engine performance with a swirl 
ratio of 4-2: 1 (average over the cycle by motoring 
test). By simple proportion to the average piston 
speed, the air velocity through the throat was approxi- 
mately 3,300 ft. per second. Continuing, he said that 
it was regrettable that the author ignored the poppet- 
‘valve high-swirl engine, of which the Leyland engine 








was a typical example. Employing a single-jet 
orifice injecting into an inverted conical chamber in 
the piston crown, with the well-known advantages 
which this simplification afforded, this engine had 
proved popular as a road vehicle engine, and there 
were at present approximately 3,000 of them 
in service. Swirl tests taken when motoring with 
a specially-shaped piston which permitted a blade of 
practically full-cylinder diameter to be inserted, 
indicated that it was possible to attain a swirl ratio 
(average over complete cycle) of 4:1. The exact 
allowance for the frictional losses which occurred 
when the air charge was finally condensed into the 
smaller combustion space on the actual engine, and 
the effect of the reduction in compression ratio which 
was necessary to accommodate the swirl meter blade, 
were not easily ascertainable, but again, such a test 
formed a basis of comparison for development of any 
one type. Pending the development of a factor for 
converting swirl, as measured by motoring test, into 
actual rate of swirl at the end of the compression 
stroke, comparison of swirl measurements made by 
different observers would always be very difficult. 

Mr. Biggar suggested that the author’s description 
of the combustion process in a Comet type of engine 
was not quite complete. He rather inferred that all 
combustion took place in the spherical pot. The 
speaker thought there was a primary combustion 
inside the pot, where most of the heat of the fuel 
was liberated to the air, but that a secondary combus- 
tion took place during the emergence of the still 
burning charge from the pot on the downward stroke. 
The combustion in the pot might be very incomplete, 
but all the ragged ends might be gathered up during 
that terrific turbulence when all swirling conditions 
were completely reversed and the still burning charge 
chased the remainder of the air down the cylinder. 
Was that a correct conception of what was going on ? 
In connection with the vortex type, mathematically 
speaking, if they were to inject their fuel over an angle 
of 25 deg., they could deduce that the correct swirl 
ratio was 14-4: 1 to get the air to complete one rotation 
during the injection of the fuel. Further, with regard 
to the vortex type of combustion chamber, most 
people believed that a long delay angle meant a 
rough combustion. 

Mr. A. T. J. Kersey said that the author had dis- 
missed the non-swirl type of engine in one or two 
phrases, which the speaker thought was rather unjust. 
It was very easy when one was engaged upon a special 
type of engine to be unconsciously somewhat biased 
as regards other types, and it was possible to make 
casual observations which were not necessarily based 
on experience of that type of engine, which might 
create a somewhat serious prejudice. For instance, 
the experimental results in the paper seemed to be 
based almost entirely on the speed of 1,300 r.p.m. 
They ought to have some further information as to 
the performance of the type of engine Mr. Alcock 
particularly emphasised, at varying speeds, as low as 
400 r.p.m., or as high as 1,600 r.p.m. Mr. Kersey then 
read some notes submitted by Mr. A. J. Begg, who 
was unable to be present. In these Mr. Begg said 
that the mechanical drawbacks hinted at in the paper 
seemed rather nebulous. Multiple injection orifices 
presented no more difficulties than could be surmounted 
by first-class workmanship, and high injection pressures 
had not, in their experience, raised any real compli- 
cations. What other mechanical difficulties could the 
author instance? Many of their engines had given 
service of between 100,000 miles and 175,000 miles 
with only ordinary attention and had afterwards been 
in excellent mechanical condition, requiring only 
normal renewals such as cylinder liners, &c., and quite 
ordinary reconditioning attention. With reference to 
nozzle erosion, given really clean fuel, free from abrasive 
particles, this was almost negligible. With very 
occasional exceptions, amounting to something of 
the order of 1 per cent. of output, sprayers returned to 
their works for cleaning and reconditioning, after any- 
thing up to or even beyond 100,000 miles’ running, 
were found to give standard flow water readings and 
to need no renewals. They could say, in effect, that 
it was very rarely that any orifice was found to be 
increased in diameter by more than 0°004 in., even 
after long service. Pump plungers suffered more from 
abrasive substances than jet orifices, and any fuel 
which had a bad effect on orifices would have a worse 
effect on the pump elements. 

Mr. Wright Baker said that the chief object of swirl 
was to produce satisfactory combustion. His own 
interest was with regard to the heat effects on the 
cylinder of the high rates of swirl. In the case of the 
Comet engine, was there anything in the nature of 
serious burning of the piston head just opposite the 
throat? The temperatures and velocities there 
must be of a very high order, and trouble might be 
anticipated unless special arrangements were made to 
conduct the heat away from the head of the piston. 





Could the author also tell them where the hottest 
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spot was on the piston, using the vortex type of 
chamber? The hottest spot would, he took it, be 
below the injection nozzle, but would be twisted by 
the swirl somewhere between 90 deg. and 120 deg. 
away in the direction of swirl. In the paper mention 
was made of the increased heat loss to the jacket of 
the head of a vortex type with increasing rates of 
swirl. Had the author any definite measurements of 
temperature of the inner face of the vortex chamber 
it different rates of swirl, because those seemed impor- 
tant in connection with the temperatures which might 
be expected on the piston head, especially in pistons 
of type rather like the inverted vortex, where, 
instead of a flat piston and vortex head, they had a 
flat head and a vortex piston. 

Mr. Bradbury said he would like to refer to what 
was commonly called the Lincolnshire type of engine, 
1.¢., the valves disposed horizontally. Their experience 
of that type of engine showed that it was of fairly low 
turbulence ; it was quite capable of variable speeds 
from maximum down to low, and in certain cases the 
nozzle orifice diameter could be varied 40 per cent. | 
any appreciable variation in the form of the | 
engine. Also, the rate of injection was not of great | 
importance. That could be varied over a wide range. 
Supercharging had been mentioned in the paper in | 

| 


a 





withou 


connection with the vortex type of heat, but there 
was no mention in connection with the Comet type. 
There were distinct possibilities in supercharging, and | 
he would suggest that the Comet type of head which | 
the author seemed to favour could not be adapted | 
suitably for supercharging. First of all, there could 
be mechanical clearance only behind the piston. For | 
1 reasonable supercharge, they had to have a big valve | 
overlap on the scavenge top centre, and that was | 
practically impossible with that type of engine. The | 
conditions of supercharging were 50 per cent. due to | 
the scavenge and 50 per cent. due to the added air. 
With the Comet engine he could not see how any real 
scavenge was possible. Could the author enlighten 
them on that point ? 

Mr. F. F. Butterworth said that in the calculations 
given in the paper on swirl the author gave a maximum | 
velocity of about 150 ft. per second for a piston speed 
of 1,000 ft. per minute. That was not taking into 
vccount the elasticity of the air. Using a method 
that did take that into account, the maximum velocity 
was about 40 per cent. higher than that, and actual 
tests taken on such an engine with a piston speed of 


rbout 1,400 ft. per minute, gave something like 300 ft. 
per second, whereas Mr. Aleock’s method gav« just 
under 200. 


Mr. Alcock, in reply, said that the majority of makers 
in this country had tried non-swirl engines and low 
Probably much more care in foundry | 
work was required for the compression-swirl type, 
ind he presumed that those firms who had made a 
success of the induction-swirl type would take special | 
care on certain points. He congratulated Mr. Mark- | 
land on having attained such a high swirl ratio in a | 
ombustion chamber of nearly 
cylinder. They had never done motoring swirl tests 
on poppet-valve induction-swirl engines, because of the 
difficulties of getting a meter in, 
especially in a small engin But it was quite clear | 
from those figures that Mr. Markland had got further | 
than they had, 

Mr. Kersey had raised the the high | 
wirl engine versus the non-swirl engine. In that case, 
he rather doubted if the engine to which Mr. Kersey | 
referred was entirely non-swirl. If he were referring 
to the Gardner engine, it was a swirl engine, but a low 
or moderate-swirl The comments he had 
made on non-swirl engines did not apply to that engine. 

Coming back te Mr. Markland, and to Mr. Biggar’s 
questions on the Comet engine, as regards starting, 
he confessed that the induction-swirl type was better 


swirl engines, 


the same size as the 


mechanical swirl 


que stion of 


engine. 


On the other hand, compression-swirl engines appeared 
to be able to work more satisfactorily with more or less 
voncentrated combustion. The Comet type had a 
tlat indicator diagram. With regard to the fuel con 
sumption of the compression-swirl type, with the small 
engines there was undoubtedly higher consumption 
with the compression-swirl type. rheir view was 
that it was worth while. On larger engines, that did | 
not appear to apply. He rather doubted, in regard to 
the reversal of air flow on expansion in the com pression- 
swirl type, if they would get a 
the 


reversal of flow in 


combustion chambe They had got a reversal of 


tlow according to indications on the surface, and model 
tests showed that very little swirl was effective on the 


out-flow Mr. Biggar had suggested that the com 
bustion on the Comet engine was partly outside the 
chamber. That was very probable. Another speaker 
had referred to the relation between ignition delay 
and roughness. There were exceptional cases wher 
they got a large delay, and yet got smooth running, 
and vice versa; but generally speaking, a long delay 
meant roughness. One also had to take the rate of 
pressure into account. They might get a delay 


rise 


| when drainage is not required. 
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and then for the fuel burned 
because the mixture was not complete. 
A very interesting point had been raised about the 


use of the Comet head for supercharging. 


some reason 


The vortex | 
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slowly , forming the spindles with a crank so that a half-turn ot 


the spindle is sufficient to move the valve across the 
seat from its fully-open to fully-closed position, and 
The sealing action is effected by helical 


vice versa, 


type was not an engine which lent itself to super- | springs in the cranked portions of the spindles. Th« 


charging. 


they should get, but the Comet did. Referring to 


It did not give the increased output which | sealing pressure is therefore not of a rigid description, 


which might have, in certain circumstances, a deforming 


Mr. Butterworth’s remarks, he was rather surprised | effect, and no wedging action is employed. The sliding 


to hear that the elasticity of the air made such a large 
difference. Indicator diagrams taken inside and outside 
the chamber showed only a negligible difference. 





HIGH-PRESSURE DUPLEX 
VALVE. 


Ir is well known that with the high steam pressures 
now becoming more widely used, serious erosion is 
liable to occur when the valve controlling the flow 
has to be set only slightly open to meet particular 
A case in point is in valves used 





STOP 


conditions of service. 


| for drainage purposes, which have often to be left just 


cracked” for considerable period. In such a 
case, two valves, arranged in series, are usually fitted 
so that the outer one can be left fully open and only 
closed should the other fail to cut off the flow properly 
For several reasons 
this is not a wholly satisfactory arrangement and, 
recognising this, Messrs. Hopkinsons, Limited, Britannia 
Works, Huddersfield, have designed the duplex valve 
shown in the accompanying illustrations, Figs. 1 to 4. 
The valve is known as the firm’s “ Series-Flow Unitiow 
Valve,” and is made for working pressures up to 900 Ib. 
per square inch, as wil] be recognised from the construc 
tion of the body which is forged and bored and not 
There are two valves housed in the body, viz., 
the master valve, downstream, and the regulating 
valve, upstream, relative to the direction of the flow. 
The regulating valve, which is the one to be ** cracked,” 
cannot be opened until the master valve is fully opened, 
and must be completely closed before the master valve 
The master valve is, therefore, protected 
and a perfectly fluid-tight joint is ensured under the 
severest operating conditions. 

The valves themselves are of ingenious design. 
They slide over their orifices, a motion effected by 


cast. 


can be « losed. 


| while it renders the valves self-cleaning. 


action also results in even wear on the faces in contact, 
Should it be 
necessary to re-grind the seats, this can readily be done 
without removing the valve from the pipe line, the 


covers only needing detachment. Both the valve 
dises and the seats are of the firm’s well-known 


‘* Platnam ” metal, which has proved very durable and 
not subject to deterioration under high-pressure steam. 

The interlock will be clear from Figs. land4. Both 
spindles are rotated by handles, immediately below 


| which are large circular indicating plates attached to 


the spindles. The plate on the spindle of the master 
valve has a cam-shaped flange for part of its periphery. 
The bottom of the interlocking rod rests on this flange, 
contact being ensured by a spring in compression. 
The top end of the rod enters in a hole in the plate 
of the regulating valve. As shown in Fig. 1, both 
valves are closed and the regulating-valve plate cannot 
possibly be rotated as long as the bottom of the rod 
rests on the flange of the master-valve plate. When 
the master-valve spindle is rotated, the interlocking 








rod is kept in the position shown until the master 
j valve is fully open. When this is effected, the cam 
| portion of the flange comes under the rod, the latter 
| being forced down by the spring far enough to disengag« 
| the rod from the regulating-valve plate, and the valve 
pindle can thus be rotated freely by its lever. So long 
as the regulating valve is open. to whatever amount, 
the locking rod is held down by the regulating-valv« 
plate and it cannot therefore mount the cam even 
if an attempt be made to move the master-valve lever 

As will be realised from Fig. 4, the regulating-valve 
| plate has a semicircular slot into which a square portion 
|of a bracket attached to the valve cover projects. 
This projection forms at once an indicator and a stop. 
the edge of the slot being graduated to show different 
amounts of valve opening between the extreme open 
j}and closed positions. The position of the locking hole 
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is indicated at the top of Fig. 4, the rod being in place 
and the slot at the ** shut” position. It will be clear 
that the hole has to be brought back to this position 
before the master valve is released. A similar slot is 
made in the master-valve plate. Both levers are moved 
in a counterclockwise direction, looking at the indicator 
plate, to open their respective valves. This duplex 
valve occupies no more space in a pipe line than a 
single valve of conventional design. 








THE CARE OF MODERN STEAM- 
GENERATING PLANT FROM THE 
WATER SIDE.* 

By R. J. Guinn, M.I.Mech.E. 
(Concluded from page 131.) 


Caustic embrittlement may be regarded as a form 
corrosion, due to attack by the caustic constituent in 
the boiler water upon the grain boundaries of the metal 

















MICROPHOTOGRAPH OF EMBRITTLED 
Borter Piate. 


Fie. 13. 





been excessive, or the workmanship faulty. An 
instance, however, was given, at the end of the paper, 
in which twelve boilers had failed; as a result of 
lengthy investigation these boilers were found to be 
of good construction and the riveting pressure normal. 

Much has been written on chemical embrittle- 
ment, or caustic embrittlement, as it is frequently 
termed, mainly based on the experimental work of the 
American investigators, Parr and Straub, which is now 
well known. In those cases of failure of steam drums 
due to caustic embrittlement which have come under 
the author’s personal notice it has been found that 
the boiler waters do not conform to the accepted 
conditions originally laid down by the American 
Society of Mechanical Engineers after Parr and Straub’s 
researches, which are still recommended both in America 
and in this country, and elsewhere. Boiler water con- 
ditions must therefore be watched in every steam- 
generating plant, particularly when the feed consists of 
evaporated make-up water and condensate conditioned 
by an alkali. While the boiler water itself may not 
show undue concentration of caustic soda, high concen- 
tration is possible in such parts as the seams of riveted 
drums, and any parts where capillary action and evapor- 
ation could take place. High concentrations may, in 
addition, be expected in obvious surface defects where 
there is also a tendency towards stress localisation. 
Forge laps provide an instance of this point, and 
mention may also be made of highly-stressed localities 


Fig. 16. DIAGRAM SHOWING FRY’S 
ETCHING OF A BOILER PLATE. 


























X-Ray PHOTOGRAPH 


forming the plate, when the latter is subjected to 
‘tress, resulting in minute disintegration. Examination 
‘t microphotographs of such cracks, of which one is 
hown in Fig. 13, indicates that it is possible to have 
intergranular cracks combined with transgranular 
racks, the latter being due simply to the effect of 
tress op metal weakened by caustic attack. The 


ngineer must be prepared to find this condition, but | 
Fig. 14} 


must not be misled as to the original cause. 





OF EMBRITTLED BoliLER PLATE. 


due not only to faulty construction but to inherent 
stress arising from temperature effect, breathing, &c. 
For a complete examination of the failure of a riveted 
seam of a boiler drum, it is necessary to study the 
history of the material and to establish the analysis 


and physical properties of the plates and rivets used. | 


The design should also be considered, especially in 
regard to the factor of safety and the tendency for 
stress localisation. An inspection of the actual drum 


hows an interesting X-ray photograph of an embrittled | should be made, particularly to see if there are any 


boiler plate. The cracks were not visible on the surface. 


broken rivets, and if there is any indication of alkali 


Chis illustration is believed to be the first of its kind | deposit at the seams. A microscopic and macroscopic 


published. In the discussion of his valuable paper 
efore the Institution,t Mr. Schuster indicated that at 
he time he wrote his paper he had encountered 
rmbrittlement only when the riveting pressure had 


* Paper read before the Institution of Mechanical 
'ngimeers on Friday, January 25, 1935. 
ENGINEERING, vol. exxv, page 488 ef seg. (1933). 





examination of longitudinal sections of the rivets is a 
necessity. An examination of the plates through the 


rivet holes should be carried out to see whether any | 
hair cracks are present, the holes being polished and | 


etched for this purpose. If doubts still exist after the 
examination, it may be necessary to dismantle the 
butt straps and inspect the internal surfaces of the 


| will probably show a grey sparkling crystalline deposit 
| which is alkaline ; and there is usually a heavy coating 
| of black magnetic oxide in the joint faces of the plates 
and butt straps. A portion of the butt strap in which 
the cracks are found should be examined, and micro- 
photographs should be taken to indicate their nature. 
When the cracks are due to caustic embrittlement they 
are definitely intergranular, but where the plate shows 
marked intergranular weakness they may also be 
combined with transgranular cracks. A Fry’s etching, 
of which a diagrammatic example is shown in Fig. 16, 
gives interesting information regarding the stress lines, 
and this is helpful in estimating the conditions under 
which the material has worked. A full history of the 
water treatment should be obtained, particularly to 
| see if the ratio of sodium sulphate to sodium carbonate 
|}has been maintained at all times according to the 
recommended limits. Cases have occurred in which 
although the water conditions prior to failure were 
satisfactory, investigation into the history of the water 
treatment indicated that in earlier stages the required 
conditions had not been met. 

General.—The power engineer usually looks to the 
chemist to ensure that the water is in the correct state. 
The engineer, however, should have a general knowledge 
of the important factors involved, for whilst the engi- 
neer can rely upon the chemist regarding the procedure 
employed in determining the figures, it is very desirable 
for him to know how to make use of the data. By so 
doing he may prevent the serious harm which frequently 
occurs as a consequence of corrosion and scale forma- 
tion, as it is much easier to prevent these troubles 
than to overcome the difficulties resulting from them. 
The usual daily chemical control tests are quite simple 
and do not need to be carried out by a chemist. ‘ The 
foregoing examples of failures may be considered to be 
fairly representative of the more usual forms which 
occur. There is no difficulty whatever in preventing 
troubles of this nature by the correct and constant 
control of the conditions of the feed and boiler water, 
with the result that steam-generating plant can, and 
does, remain in good condition after many years of 
service under the exacting present-day conditions of 
high ratings, high pressures, and high degrees of 
superheat. Many thousands of pounds are spent in the 
installation of first-class equipment and the necessary 
instruments for maintaining the plant in a highly 
efficient state. It is therefore to be hoped that appre- 
ciation of the condition and control of the water will 
prevent the plant from being damaged in ways which 
can so readily take place. Attention to this matter 
will well repay any power-station engineer and wil] 
keep his plant trouble-free. 


APPENDIX I. 
Water Conditions Accepted as Good Practice.—For 
low and medium-pressure boilers, the following are 
the feed-water conditions : Dissolved oxygen 
should be less than 0-1 cub. cm, per litre; 
chlorine, not over 0-3 grain per gallon. Alkalinity 
should be definitely caustic soda alkalinity, but not 
more than 0-5 grain per gallon, and should have a 
hydrogen-ion concentration pH of about 8-4, Total 
solids should be kept to the minimum possible amount. 
For the boiler water, caustic soda alkalinity should be 
not greater than 50 grains per gallon; total solids, 
500 grains per gallon ; chloride, not over 30 grains 
per gallon. Hardness as near zero as possible. Oil, 
no indication of even the slightest trace. The ratio 
of sodium sulphate to alkalinity, that is, the total 
alkalinity expressed as an equivalent amount of sodium 
carbonate, should vary with the boiler pressure, as 
follows :— 
Up to 150 lb, per square inch _ - gatio 1; 1 
From 150 Ib. to 250 Ib. per square inch ... os, 28 
From 250 lb. per square inch upwards ... oo 938 
In no case should the sodium sulphate content be 
less than the figure given by these requirements. For 
pressures of from 350 lb. to 600 Ib. per square inch, 
the above figures of concentration should be slightly 
less. 
TasLe IV. 


Pressure. 


Salts, ee ee ee 
600 to 850 | 850 to 1,500 
Ib. per sq. in, | Ib, per aq. in. 





Caustic soda, grains per gallon | 


(maximum) - - ++] 25 15 
Sodium sulphate, grains per gallon | 100 60 
Sodium phosphate, grains per gallon 5 to 10 5 to 10 
Extraneous salts, grains per gallon 15 to 20 15 to 20 


Total, grains per gallon (maximum) 150 | 100 


For high-pressure boilers (600 lb. per square inch 
| and above) the feed-water conditions should have the 
maximum values of dissolved oxygen, 0-02 cub. cm. 





| seams—known as the “ drv ” side of the plates. These | per litre; caustic soda alkalinity, 0-1 grain per gallon ; 
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sodium sulphate, 0-4 grain per gallon ; other'extran- 
eous salts, 0-2 grain per gallon. 
hardness and no oil. The boiler water conditions are 


shown in Table IV. 








SHEAR-STRESS DISTRIBUTION IN) 
REINFORCED-CONCRETE BEAMS.* 


By R. H. Evans, M.Sc., Ph.D., A.M.1.Mech.E., and 
J. Tuomuirnson, B.Sc. 


Tue general question of shear in reinforced-concrete 
beams has been the subject of many investigations. 
A number of experiments have earried out in 
connection with the strength and failure of beams in 
shear, the term shear in this case denoting the complex 
action which occurs in the web of a beam. 
the form of direct tensile and compressive 
which, at the neutral axis, are equal in intensity to the 
vertical and horizontal shearing stress. The limit of 
distortion in the concrete will be reached, and failure 
or cracking will occur, when the tensile strength of the 
material is exceeded. Such a failure, though often 
referred to as shearing failure, is more strictly a failure 
in tension in a diagonal direction. 

In spite of the fact that the diagonal tensile stresses 
in a reinforced-concrete beam have often to 
sidered in practice, little attention appears to have been 
devoted to the distribution of along the web 
reinforcing bars before and after cracking of the con- 
crete. Professor Talbot,+ for instance, found that 
there was even evidence of a slight compression in the 
stirrups up to about half the breaking load. For higher 
loads he found that the vertical deformation became 
an elongation, this change taking place at loads corre 
sponding to loads which give diagonal cracks. Again, 
it is often stated that web reinforcement comes into 
play only after a beam has cracked and that the provi- 
sion of the reinforcement does not delay the cracking 
load. It has, been realised by many that the 
observed stress in stirrups never exceeds about 60 per 
cent. of the calculated stress, while the stress observed 
in the longitudinal steel is often considerably greater 
than the computed stress. It is therefore desirable to 
determine the precise distribution of stress along the 
web reinforcing rods, particularly in the region of 
diagonal cracks and concentrated loads, and to estimate 
the proportion of the shear not taken by the web 
reinforcement. The phrase “shear taken by the 
concrete” has been confusing to many engineers, 
when one considers a reinforced-concrete 
beam in the cracked condition or a section of the beam 
through any one of the diagonal cracks. 

In this paper it is proposed to discuss the results of 
an investigation relating to the general distribution of 
shearing stress. For a complete knowledge of such a 
stress it seemed necessary to carry out experiments on 
both plain and reinforced concrete beams. The prin- 
cipal difficulty in observing the actual shearing stress 
is that the strains to be measured are very small and 
have to be measured over as short a gauge-length as is 
practicable. Some investigators have adopted large 
gauge-lengths, but such results can only give the mean 
or average which may be considerably 
than the maximum stresses. With homogeneous and 
transparent materials the best method that of 
Professor Coker with polarised light. Another method 
which is applicable to certain low carbon steels for 
stress above the yield point the Fry strain-etch 
method. Ina beam, however, with steel rods embedded 
in such a heterogeneous material as concrete, the only 
apparent method is that of measuring the strain in 
three directions, namely, horizontally, vertically and 
at 45 degrees, each gauge line intersecting the point at 
which the stress is required. Special mirror extenso 
meters were designed for this purpose having gauge 
lengths of 1 in. and 2 in., each instrument being capabk 
of detecting a change of length of less than one-millionth 
part of an inch. If the strains in these three directions 
be denoted by e,, ¢, and es, respectively, it can be shown 
that the 
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stresses, 
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where E and are, respectively, the modulus of elas- 
m r 


* Paper read before Section G of the British Association 
Aberdeen on Wednesday, September 12, 1934. 
+ A. N. Talbot. Bulletin No. 28, University of Illinois, 
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ticity and Poisson’s ratio for the concrete. Hence, 


1 
| knowing E and - , these strains enable us to determine 


| eumvententiy ee te systems of strain and stress 
for the point at which the jines intersect. The values 


for E 
concrete column over a range of stress corresponding 
to that in the beam and observing the compressive 
strain for repeated loadings. 


l ; - . 
and — have been found in this case by loading a 
m 








at the neutral axis on account of the radial stresses 
produced by the concentrated loads. It is necessary 
therefore in discussing the distribution of shear stress to 
examine also the variation of the cross or vertical stress 
and of the horizontal stress at sections near the loaded 
points and to study the influence of this stress on the 
shearing stress conditions. 

Tests have been made on beams having spans of 
5 ft. and 6 ft. and of solid and hollow section, the load 
being applied at two points. The results obtained 


The strain readings in the | from prolonged tests on these plain and reinforced 


beams were measured for repeated loads so that al concrete beams are in general agreement and in this 
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balance might be effected of the internal forces. Thus, paper the results will be discussed by referring to a 


the moment of resistance could be balanced against the 
external bending moment and the total internal vertical 
stress along a horizontal section against the external 
force. Experiments showed that for the usual range | 
of stress obtained in the concrete beams the values of | 


. l : 
E and — did not change appreciably with the range of 


m 
stress. 

Professor H. Basquin* undertook the experi- 
mental measurement of web stresses in a rolled steel 
joist. The flange the cross or transverse stress 
and the shearing stress were observed near the loading 
and reaction points where it was thought that our | 
conventional theories of design are far from repre- 
senting the actual stress conditions. His results show 
that the shear stress, contrary to ordinary design | 
assumptions, 
nearest to the loaded flange than near the unloaded | 
flange. The shearing stress is thus not a maximum 


0. 


stress, 





i. Basquin. Bagincsring New o-oo, vol. 96. 


is 


few diagrams selected from a series of graphs illustrating 
the behaviour of a number of beams. The distribution 
of horizontal stress in the region of concentrated loads 
is shown in Fig. where the compressive stress in 
the neighbourhood of the loading point is below that 
calculated, while in that part of the beam between 
the reaction and loading points the compressive stress 
due to bending is slightly greater than that estimated 
The position of the neutral axis along the beam will 


therefore vary somewhat as shown, being highest 
immediately below the loading point. This increas¢ 
of the compressive stress between the reaction and 


loading points, with consequently a fall in the positior 


of the neutral axis, is due to the horizontal component 
of the radial stresses produced at the reaction and 


loading points. This horizontal component is com 


is much greater in that part of the web | pressive and increases in intensity as the loading point 


being approached. Under the loading point 


Stokes* showed that an additional tensile horizonta 
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stress is necessary if the cross or vertical stress is to be 
zero at the bottom face of the beam. The effect of 
this is to raise the position of the neutral axis as shown 
in Fig. 1. In balancing the internal forces due to 
bending, it is found that to obtain a satisfactory balance 
of the moment of resistance and the external bending 
moment, the modulus of elasticity for concrete in 
tension is usually less than that for concrete in com- 
pression. This agrees with results of tests made on 
concrete columns in tension and compression by the 


. ‘ w 
Stress can be resolved into a vertical stress of 2* 
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2W 3 ‘ fh. 
cos*@ ( -— .¥ ) a horizontal stress of —— sin®@ cos 0 
wt r4 art 
2W 2 aw . < 
(= “s ~), and a shear stress of —— sin 9@ cos*@ 
wt r4 art 


2W 8 , 
( +), where x and y are the co-ordinates of the 
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point with respect to the loading point. From these 
expressions it follows that the vertical stress becomes 
zero when y is infinity. Since, however, the vertical 





authors and by other investigators. In connection, 
again, with the position of the neutral axis along the 





stress should be zero at the bottom face below the 
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beam, it is of interest to note that similar results 
have been obtained by Professors Basquin and Talbot, 
except that Professor Talbot* plotted the horizontal 
strains instead of the horizontal stresses. On account 
of the vertical or cross stress, the axes of zero stress 
and of zero strain are not identical. Similar results 
were obtained in regard to the distribution of horizontal 
stress and the position of the neutral] axis for both plain 
and reinforced-concrete beams, provided no cracks 
had appeared in the latter. 

Typical vertical stress conditions in a reinforced- 
concrete beam are plotted in Fig. 3, from which it will 
be observed that high vertical compressive stresses 
are induced by the concentrated loads ;_ these 
may in some cases even exceed the horizontal fibre 
stress. The value of these concentrated stresses will 
diminish, of course, with an increase of the bearing 
surface area allocated to the concentrated load. For 
most of these beams the load was distributed over a 
width of about § in. of the beam. When a load W 
is applied to the surface of a body so that the load makes 
a line contact with the beam, Flamant} showed that 


‘ . . <- Se ‘ 
the radial compressive stress is >" cos 6, where r is the 
Tr 


radial distance from the point of contact, @ the angle, 
of incidence of the radius to the point considered 
and ¢ is the thickness of the material. This radial 





*A.N. Talbot. Bulletin of Amer. Rly. Assoc., 1929. 
Annales des Pontes et Chaussés. 
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loading point, Stokes* modified the expression for the 
case of a beam centrally loaded by subtracting an em- 
pirical linear term such that py = mad (%, -- *) >» 
addition, Stokes points out that there must exist a 
horizontal stress under the load if the cross stress is to 
be modified as above. The expression for the fibre 
stress at sections close to the load then becomes 


_ 2Waty! 4W ‘oe 
Pi ~ Fert A +33: ( ~ 8d 
6Wy! al) _M(, @ 
—Faty (1 — Ra) + 1 (4-3) 
where ¢ represents the width of the beam, d the depth, 
l the span and y' the distance from the loaded flange. 

The first term represents the horizontal component 
of the radial stress, the next two terms represent the 
stress introduced to maintain equilibrium if the cross 
stress is to vanish at the lower surface, and the last 
term is the usual term for the stress due to bending. 
For points not too near to the loading point the observed 
and calculated stresses are in satisfactory agree- 
ment. 

It is difficult to calculate the vertical stress at points 
closer than about 1 in. as the load is distributed over 
about % in. of the beam. In balancing the total internal 
vertical stress against the external force it is found that 
for horizontal sections $ in. to 3 in. below the top of 
the beam, the total internal force is sensibly equal to 
the external force or load. For sections farther 
away from the loading point the total internal force is 
less than the actual load, the vertical tensile stress 
being somewhat high. It is very probable, however, 
that the vertical stress, like the shear stress, varies in 
magnitude through a horizontal section of the beam, 
being a maximum at the centre of the beam and a mini- 
mum on the face of the beam. 

Considering next the distribution of shear stress 
illustrated in Figs. 2 and 3, it is seen that the contact 
pressure of the load definitely changes the shape of the 
graph for the shear stress along a vertical section. 
The shear stress is a maximum, not at the neutral 
axis, but at some point between the axis and the loading 
point. This is a result of the shear stress component 
produced by the radial stress already referred to. 
Furthermore, the shear-stress component of the radial 
stresses changes sign when a point within the middle 
third is considered instead of some point outside the 
middle third. This agrees satisfactorily with the 
typical results plotted in Figs. 2 and 3, and in which 
it is clear that the shear stress is not necessarily zero 
when the shear force is zero. In addition, the magni- 
tude of the observed shear stress in, for example, Fig. 2, 
is at first considerably less than the computed stress 
as at sections 1 in. and 3 in. inside the reaction point. 
As the loading point is approached, the agreement 
between the observed and computed stresses improves 








| * Coker and Filon, loc. cit. 





until finally the maximum shear stress is sensibly 
equal to that calculated. This may be partly due to the 
fact that the shear stress through a horizontal section 
of the beam, according to St. Venant, is not constant, 
but is a maximum inside the beam, and partly due 
to the shear force not changing in magnitude so 
suddenly as is usually assumed with homogeneous 
materials, on account of the steel embedded in the 
concrete. It may also account for the gradual transi- 
tion in sign of the shear stress component of the radial 
stresses as the loading point is passed. Photo-elastic 
methods* with transparent beams of short span have 
yielded results of a similar nature, both as regards 
the irregularity and the distribution of the shear 
and horizontal stresses. 

An important question in practice is the magnitude 
of the shear stresses induced in that portion of the con- 
crete between the top of some crack and the top of a 
beam. If there happens to be no steel reinforcement 
for shear at this particular section, it follows that the 
whole of the shear, according to the conventional 
theory, has to be carried by the uncracked concrete 
above and below the diagonal crack. The usual method 
of calculating the shear stress in a reinforced-concrete 
beam, neglecting the tension in the concrete, may be 
criticised in the case of a beam having diagonal cracks, 
as shear cannot be transmitted across a crack, Some 
of the shear force will be resisted or transferred across 
the crack by the longitudinal reinforcement. An 
example of the results obtained with beams having 
vertical and diagonal cracks in the concrete is shown 
for a section distant 22 in. from the support in Fig. 3 
and in which the maximum shear stress is more than 
double the calculated stress. In general the effect 
of a crack often makes the maximum shear stress as 
much as two to three times the calculated stress in 
that part of the beam near the top of the crack. This 
local concentration of shear stress is similar to that 
which takes place in ordinary test pieces having 
Vee-notches, and it seems that the increase of shear stress 
at the top of a diagonal crack depends not only on the 
general orientation of the cracks but also on the shape 
of the erack. The distribution of the horizontal and 
vertical stresses also becomes very complex as soon as 
either vertical or diagonal cracks have appeared in the 
concrete. Similar results have recently been obtained by 
Hollister and Wood,t when investigating the shear dis- 
tribution at the junction of a beam welded to a column. 
A photo-elastic study was made of this type of connec- 
tion under various forms of loading. The results 
show that the maximum shear in the weld is near 
the top face of the beam in the region where high tension 
also exists and that in certain cases the maximum 
shear is twice that of the average throughout the whole 
length of the connection. 

With regard to the effect of the reinforcement on the 
general stress conditions, experiments on plain and 
reinforced-concrete beams indicate that the reinforce- 
ment, when the beam is in the uncracked state, has very 
little influence on the distribution of stress. This is in 
accordance with the usual assumption that the steel 
and concrete move together and behave as one homo- 
geneous material. 

Considering next the stresses induced in vertical 
shear reinforcement in concrete beams, the strain 
over a gauge-length of 2 in. has been measured along 
the stirrups of many beams for a number of repeated 
loadings. Fig. 4 shows the stress in some of the stirrups 
both before and after the appearance of cracks. It is 
usually assumed that the vertical reinforcement remains 
unstressed until shear or diagonal tension cracks appear. 
Professor Talbot for example, found that there was 
some compression in the vertical stirrups up to about 
the working load. From Fig. 4 it is clear that com- 
pression is induced in the top gauge lines of all the 
stirrups, this compression increasing in intensity 
towards the loading point, while in the bottom gauge 
lines tension is induced. This applies for loads or shear 
forces until diagonal cracks appear. 

Near the bottom of the beam tension is induced in 
the stirrups for both low and high shear forces. Above 
the neutral axis there is lateral expansion due to the 
compressive bending stresses together with the com- 
pression produced by the radial stresses from the 
loading point. The strains measured will be therefore 
the resultant of these two effects and such that the 
observed strains will be less than those calculated from 
Flamant’s expression. Below the neutral axis we have 
lateral contraction as a result of the tensile bending 
stresses together with low radial compressive stresses. 
It is therefore difficult to account at small loads for 
the induced tensile stresses in the stirrups or loops near 
the lower face of the beam, unless they are produced 
as a result of the tension reinforcing rods being placed 
directly over the lower bridge of the loop or stirrup. It 
will also be observed that the stresses in the upper gauge _ 
lines of the stirrups symmetrically placed about the 





* Coker and Filon, Joc, cit. 
+ Hollister and Wood. Amer. Welding Soc. Journal, 
vol. xiii, 1934. 
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loading point are not equal, that in the region subjected 


to both bending and shear being greater than that in 
stirrups subjected to bending only. 
the vertical reinforcement is stressed a 
shear force even before the concrete is cracked. 

When diagonal cracks appear the stress in the stirrups 
increases very rapidly as illustrated in Fig. 4, this 
sudden increase of stress being demonstrated by the 
Vee-shaped graph. The stress along the stirrup is not 
uniform, being a maximum at the crack, while tests 
indicate that as the gauge-length is reduced the steel 
stress increases. The maximum stress is still, however, 
less than that calculated according to the usual methods 
and a possible reason for this is that some of the shear 
force at the cracked section is carried by the longi- 
tudinal reinforcement. A very marked difference 
was often noticed between the stress in the stirrups on 
each side of the beam in spite of the fact that every 
precaution was taken to ensure that the load was 
applied centrally. The diagonal cracks were often 
unsymmetrical about the beam so that the differences 
may be produced in this manner. 

With regard to the formation of hysteresis loops by 
the stress-shear diagram, the results obtained show that 
the width +f the loop diminishes with repetition of load 
and is narrower for gauge lines in the region of cracks 
than for those in uncracked regions. When the crack 
is along the steel stirrup the width of the loop is very 
small showing that the concrete is then practically free 
of the steel in that part of the beam. This also shows 
that the loop is a result of the plastic properties of the 
concrete. 

So far, attention has been devoted to the distribution 
of shear stress along vertical sections of beams and the 
magnitude of the stresses in vertical stirrups. It was 
shown that the actual stresses were lower than the com- 
puted stresses and that, in the case of stirrups, com- 
pressive stresses were induced at low loads in the upper 
parts of the stirrups. The behaviour of the beams under 
small loads is thus somewhat analogous to that of the 
homogeneous beams. As soon as cracks appear, the 
stresses in the parts of the stirrups nearest the diagonal 
cracks become tensile and increase very rapidly with 
increase of load. The stresses therefore in vertical 
stirrups do not increase progressively from zero with 
change of load but are first compressive and later 
become tensile. 

It is common practice to employ bent-up bars to 
resist the shear force, and an analysis of the action of 
such bars appears to be less satisfactory than that for 
vertical stirrups. The variation in the longitudinal 
steel area when the tension bars are bent up at various 
points brings about conditions of bond and shear that 
are not consistent with the usual theoretical assump- 
tions, such as plane sections remaining plane. The 
concrete may be over-stressed in the region of the bend 
with a concentration of bond stress in the remaining 
horizontal The distribution of shear stress in 
beams with bent-up bars must be consequently rather 
any must 


as 


bars. 


uncertain and quantitative analysis be 
approximate 
It is usual to consider the web reinforcement as ten 
sion web members of a truss, the concrete acting In 
lieu of compression members. With vertical stirrups 
the imaginary truss is of the Howe type, while with 
diagonal reinforcement it would of the Warren 
type. Tests have been made on beams having inclined 
stirrups and bent-up bars and typical results are shown 
in Fig. 5. At the low loads, calculations have been 
made assuming the beam to be homogeneous and con- 
sidering the resultant component stress along the 
inclined rods due to bending and shear. As before, the 
strains are measured with 2 in. extensometers, and for 
repeated loads. The agreement between the actual 
stresses and thove calculated in the manner indicated 
is satisfactory at low loads. At high loads the observed 
stress is always lower than that estimated according to 
the truss analogy, being at the most only about 75 per 
cent. of that calculated. One principal difference in 
the behaviour of bent-up bars and vertical stirrups is 
that the former are continually subjected to tensile 
stresses with increase of the load from zero load, while 
in the latter compressive stresses are often induced 
when the beam is not cracked. In neither 
the cracking load much altered by the provision of the 
web reinforcement but the bent bars appear to be more 
effective in resisting diagonal tension from zero load. 
A question that naturally arises now is the proportion 
of the shear taken up by the concrete. If the total 
vertical shear is used in estimating the in 
stirrups or bent-up rods the results obtained are higher 
than the observed values. There appears to be no 
doubt that this is partly due to the concrete affording 
more assistance than is usually assumed. In the truss 
analogy it is assumed that the concrete acts in lieu of 
the compression members, but concrete that can act in 
* compression must be also capable of acting in shear. 
From the above results it seems that the concrete at a 
section takes at least 25 per cent. of the vertical shear 
even when the beam is in a cracked condition. Many 
attempts have been made by the authors to balance 


be 


case 18 


stresses 


This shows that 
result of 


the forces in the bent-up bars or inclined stirrups and 
in the concrete at some section against the vertical 
shear at that section. When the beam is uncracked 
the provision of a web reinforcement has no appreciable 
effect on the distribution of horizontal, vertical and 
shear stresses. 
and might be detected if a gauge-length of $ in. were 
adopted instead of 1 in. The principal difficulty in 
attempting to balance the internal forces at a section 
against the vertical shear is in deciding the extent of 
any cracks at that section. Since stress cannot be 
transmitted a crack, extensometer readings 
should only be taken over the surface of the uncracked 
concrete. Some difficulty has also been experienced 
in the region of the cracks, as the stress varies rapidly 
in an irregular manner. Consequently, in attempting 
to balance the internal forces it was found that the 
force estimated from the observed strain readings was 
too low. 

It is hoped eventually to establish, with the aid of 
smaller gauge-lengths and special beams, the proportion 
of shear carried by the concrete. 

The authors desire to express their gratitude to the 
University of Leeds for granting facilities for carrying 
out the experiments referred to in this paper. 
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EARTH PRESSURE TABLES. 


Lx view of the important practical aspect of matters 
relating to earth pressure on retaining walls, and 
earthworks generally, a considerable amount of atten- 
tion has been given during the last half century to the 
development of a rational theory. Although the 
results of Rankine’s eXamination of the subject have 
been widely used in practice, it has been recognised 
for some time that his theory fails to give practical 
results in certain cases. Having in mind the composite 
nature of earth, it is manifestly wellnigh impossible 
to formulate anything resembling a rigorous theory 
in the absence of a knowledge of the effect of the many 
factors involved in the problem. The most reliable 
|experimental method of approach is therefore one 
in which as many as possible of the variables are elimi- 
nated from the investigation, such as would be the case 
with experiments involving the use of small model 
walls acted on by a material that does not introduce 
scale-effects into the results. For example, clean 
Leighton Buzzard sand would form a suitable material 
for use in connection with tests on model retaining 
walls. The data derived from experiments with such 
a material would, strictly speaking, be applicable 
only to cases involving similar granular materials, but 
the resulting information might well be used as a 
basis for further investigations, in which the material 
consisted of particles of various sizes. 

An examination of the subject along these lines was 
initiated by Professor C. F. Jenkin, in 1926, at the 
invitation of the Earth Pressures Committee of the 
British Association, and he presented certain aspects 
of his results in a paper read before the Royal Society 
in 1931. In the following year, Professor 
presented a contribution entitled “The Pressure on 

tetaining Walls ’’ to the Institution of Civil Engineers, 

which was published in the Proceedings, vol. 234, 
page 103. That paper dealt with the practical signifi- 
cance of the experimental results, and contained a 
full account of the proof and verification of the resulting 
‘revised wedge ” theory of the author, which is based 
on the assumption that a wedge of the material slips 
down behind the retaining wall as it moves forward. 
In order to facilitate the application of the theory 
to cases of walls having any batter, the Department 
of Scientific and Industrial Research has recently 
published arth Tables (H.M. Stationery 
Office, price 2s. net), which contain the data necessary 
for calculating the pressure exerted by granular mate- 
rials on retaining walls. 

With the aid of these tabulated values, a minimum 
amount of labour is required to evaluate the related | 
pressures according to the theory, so that the publica- 
tion possesses a real value for engineers engaged on 
the design of earthworks. It follows from the above 
remarks that this book should be on the shelves of 
every library connected with undertakings in which 
work of this character is commonly carried out. 
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CATALOGUES. 


Drawing Office Work.—Messrs. The Drawing Office 
Technical Service, 12, Islip-road, Oxford, call attention 
to the work they do in the provision of engineering 
drawings, tracings and prints, in a small booklet. 

Dredger-Bucket Pins.—The advantages of the Temple- 
ton Tee-headed dredger-bucket pins, for use in placer- 
dredger buckets, on which the front eye has been modified 
to accommodate the head, are set out in detail in a 
leaflet received from Messrs. Hadfields, Limited, East 
Hecla and Hecla Works, Sheffield 

Wind-Speed 
(London), Limited 


Messrs Elliott Brothers 
Works, Lewisham, London, 


Indicators 
Century 


In any case, the effect is rather localised | 


Jenkin | 


S.E.13, have sent us catalogue sheets relating to a new 
type of wind-speed and direction indicator, for y hich 
the claim is made of steadiness of indication of the mean 
direction of the wind. Recorders may be associated 
with them for wind speeds. 

Cast Concrete Products.—A pamphlet issued by Messrs 
The Cast Concrete Products Association, Limited. 
| Dartmouth-street, Westminster, 8.W.1, entitled Cast 

Concrete Products in Everyday Use, provides envinears 
and the members of other professions with information 
on the sources of supply. 

Precision Lathes.—A loose-leaf catalogue, with a 
serviceable binding, has been received from Messrs 
The Colchester Lathe Company, and deals with their 
range of high-grade precision lathes of from 5 in. to 8} in 
centres. The 6 in., 7 in., and 8} in. models are noy 
made with all-geared headstocks and with self-contained 
motor drives. 

Wood-Moulding Machines.—The great variety of wood 
| planing and moulding machines made by Messrs. Thomas 
| Robinson and Son, Limited, of Rochdale, are described 
in a very comprehensive catalogue. They are made for 
belt drives, or with built-in electric motors, and for work 
on various sizes of timber. The constructional features 
are well illustrated and described. 

Vee-Rope Drives.—The latest catalogue of Messrs. Smith 
and Grace Screw-Boss Pulley Company, Limited, 
Thrapston, near Kettering, dealing with Thrapston 
| Vuleo Vee-rope drives, provides tables and data to aid 
| engineers in the calculations of all essential matters for 
their utilisation. Illustrations from actual drives cover 
| horse-power ranges from } to 500. 

Multiple-Way Plug Couplers.—In a recently-issued 
publication, Messrs. A. Reyrolle and Company, Limited, 
| Hebburn-on-Tyne, call attention to the merits of 
| multiple-way plug couplers in facilitating the installation 
of temporary portable electrical equipment in outdoor 
constructional work. They are made in two forms 
the straight type and a circular cowled type. 

Heating and Ventilation.—Messrs. The Fretwell Heating 
| Company, Limited, 36, Crescent-road, Plaistow, London, 

E.13, have issued a brochure on the work they under. 
| take on the heating and ventilation of buildings, air. 
| conditioning for industrial processes, hot and cold-water 
| systems for institutions, industrial drying equipment, 
and modern large kitchen and laundry plant. 

Friction Cranes.—Messrs. Crofts (Engineers), Limited, 
| Thornbury, Bradford, have issued a leaflet describing 
| friction cranes and crane hoists. Examples show their 
| use as simple lifting or lowering cranes for single or 
| multi-storey buildings, or as independent friction hoists 
for fixing in any position. Particulars of standard sizes 
are included, with general dimensions and prices. 

Electric Fires.—Leaflet publications received from 
Messrs. The English Electric Company, Limited, Queen's 
| House, Kingsway, London, W.C.2, cover the range of 
their reflector and portable electric fires, and their 
wall-type surround and inset fires. The constructional 
| features are illustrated. The inset fires have ventilating 
bafflers, which throw the heat well out into the room 

Lifts.—Messrs. Marryat and Scott, Limited, 

| Clerkenwell Road, London, E.C.1, manufacture lifts to 
meet the needs in every type of building, residential 
business, institutional, or industrial. A _ clip-bound 
series of leaflets, and reprints from the columns of 
ENGINEERING, describe much of the firm's work and give 
information on the various types of safety devices incor 
porated in the installations. 

Boiler Enamel.—Leaflets received from Messrs 
Houseman and Thompson, Limited, Exchange Buildings, 
Newcastle-on-Tyne, 1, deal with the removal of old scale 
from boilers, and the prevention of corrosion in the 
supports within the boilers by D.M. boiler enamel 
This is a vegetable extract, which is claimed to loosen 
all old boiler scale and to prevent the formation of any 
new deposits. 

Heavy-Duty Switches and Remote Indicators.—Two 
pamphlets, received from Messrs. A. Reyrolle and 
Company, Limited, Hebburn-on-Tyne, concern heavy 
duty switches and plugs for dockside, crane control, and 
other similar duties, with illustrations of examples of 
characteristic types, and remote-position indicators, 
which afford continuous information of the movements of 
mechanisms of many kinds. 

Monel Metal.—A pamphlet, prepared by Messrs. 
Henry Wiggin and Company, Limited, Thames House, 
Millbank, London, 8.W.1, on the uses of Monel metal in 
yumps and valves, has, as examples, Drysdale pumps, 
Siadieon disc valves made by Messrs. Metallic Valve 
Company, Limited, Liverpool, and Audco plug cock 
valves, a product of Messrs. Audley Engineering Com 
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| pany, Limited, Newport, Shropshire. 


Fans and Drying Plant.—Pamphiets received from 
Messrs. Blackman Export Company, Limited. 2 
Queen-square, Southampton-row, on W.C.1, deal 


| with ventilating and air-conditioning plant for large 


buildings and works, and drying plant for use in all 
types of industry. Accompanying sheets deal with back 
pressure valves, screw-down angle valves, and meter 
protection and by-pass valves, and with gas cluster 
lamps for outdoor lighting. 

Single-Operator Welding Machines.—A leaflet received 
from Messrs. The Lincoln Electric Company, Cleveland 
Ohio, U.S.A., gives a general specification of their 
single-operator variable-voltage weldens for alternating 
current motor drives. They are suitable for the supp!) 
of uniform current for metallic-are welding with bare oF 
heavily-coated electrodes and for work with the carbot 
are. The three sizes have current ranges of 90 amperes 
to 375 amperes, 120 amperes to 500 amperes, and 15! 
amperes to 750 amperes. 
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THE HEAVY FORGE DEPARTMENT 
OF THE ENGLISH STEEL COR- 
PORATION, LIMITED. 


WueEw the English Steel Corporation, Limited, 
of Sheffield, was formed in 1929 to take over the 
steel interests of Messrs. Vickers, Limited, Messrs. 
Sir W. G. Armstrong, Whitworth and Company, 
Limited, and Messrs. Cammell Laird and Company, 
Limited, a complete scheme of reorganisation was 
decided on with a view to reducing production costs 
and dealing efficiently and economically with the 
increasing demand for steel products. So far as 
the Sheffield works were concerned, the re- 
organisation scheme embarked upon _ included 
very extensive modifications, such as the construc- 
tion and equipment of a new melting shop, the 
rebuilding and re-equipment of the forge depart- 
ment, and the entire re-arrangement of the machine 
shops. The new melting shop was completed in 
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1933, and was described in ENGINEERING, vol. 
exxxvi, page 235 (1933). The re-arrangement of 
the machine shop is now complete, a new heavy 
forge shop has just been completed and equipped, 
and the medium forge shop is in course of alteration 
with a view to bringing it into line with modern 
requirements. The new heavy forge department is 
illustrated in Figs. 1 to 17 above, pages 162, 163 and 
174, and Plate VIII, but before dealing with it in 
detail, it will not be inappropriate to give some 
account of the firm’s products in the form of large 
forgings. 

In view of the ill-informed statements which 
ippear at frequent intervals regarding the supposed 
secret manufacture of armaments, it may not be 
uniss to state that in point of fact the English Steel 
Corporation is now almost entirely engaged on the 
manufacture of commercial products for various 
industrial undertakings. Such products include 
heavy forgings for chemical and oil engineering 
processes, power stations, marine, electrical, and 
general engineering work. It may be recalled in par- 
ticular that the firm was responsible for the forgings 
for the converter bodies supplied to Messrs. Imperial 
Chemical Industries for the coal-hydrogenation 
plant at Billingham. These forgings, one of which 
was described in ENGINEERING, vol. cxxxvii, page 


7,000-Ton Press. 
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presented exceptional difficulties in steel-making, 
forging, heat treatment and machining, the 
ingots being of a quality and size never before 
attempted. Other typical heavy forged products 
which the firm frequently handle are boiler drums 
and steam receivers for modern high-pressure boilers, 
a large number of such forgings having been made 
for the power stations erected under the grid 
scheme. 

The new heavy forge department is capable of 
dealing with ingots up to 250 tons in weight, the 
ingots themselves being cast in the recently- 
completed Siemens melting department, which 
has already been referred to. A plan of the forge 
is given in Fig. 15, page 174, and it may be 
mentioned that it is near the Siemens depart- 
ment, and space is available between the two 
shops for future possible extension of the 
forge. The main forge building is 415 ft. 


and of manipulating them during forging, are each 
fitted with turn-over gears for rotating the forgings 
under the press. The main hoist motion of the 
200-ton crane is fitted with a two-speed gear, 
giving hoisting speeds of 9 ft. per minute with a load 
of 200 tons, or 18 ft. per minute with a load of 
100 tons. The motion is driven by two 100-h.p. 
motors running in parallel and operating on direct- 
current at a pressure of 220 volts. The control 
of the motors represents an innovation in crane 
practice, and is the first of its kind to be applied 
to a crane in this country. It consists of the inter- 
position of a Metadyne transformer between the 
supply and the hoist motors, this transformer being 
designed to give a constant current over a very wide 
voltage range bythe manipulation of a comparatively 
small field excitation current. With this system, the 
crane motors may be stalled and still maintain a 
torque, or they may be short-circuited without 





in length by 76 ft. wide, the floor space being 


Fie. 2. 200- 
713, uninterrupted with the exception of the single 
7,000-ton press, the location of which is clearly 
shown in the drawing. When finally completed, there 
will be seven reheating furnaces, five along the 
south wall and two at the east end, as shown. At 
the moment, however, the two. end furnaces have 
not been installed. The building is entirely new, 
and was erected by Messrs. Sir William Arrol and 
Company, Limited. Longitudinal and cross sections 
are given in Figs. 14,16 and 17, page 174. The 
height to the eaves is 60 ft., and as shown in the 
sections, the roof is carried on compound stanchions, 
which also support crane gantry rails at a height of 
44 ft. above floor level. 

The roof is of the usual fabricated steel construc- 
tion and is covered with Mellowes Eclipse glazing, 
except for the lantern. An exceptionally good 
working light is thus provided throughout 
the building: Artificial lighting is efiected by 
reflector-type fittings suspended from the roof 
trusses, supplemented by angle-type fittings fixed 
at a lower level round the press itself. The cranes, 
one of 200 tons and the other of 120 tons capacity, 
have a span of 70 ft., with an uninterrupted run 
through the whole length of the building. These 
cranes, which have the important duty of conveying 
the reheated ingots from the furnaces to the press 








damage. Maintenance is greatly reduced by the 
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elimination of the usual contactor-type starting 
and regulating panels, together with their heavy 
resistances, and the arrangement results in a consi- 
derable saving in energy and greatly increased 
speed of operation. A novel and very useful feature 
of the system is that the driver can adjust his con- 
trols to give sufficient opposing torque at the motor 
pinion to balance that due to the load on the crane 
hook, thus supporting the load independently of 
the brake. When forging under the press, this 
feature enables the crane automatically to follow 
the movements of the press without control by the 
crane driver. To assist further in this direction, 
the intermediate shafts and winding drums on the 
crane are fitted with roller bearings. The crane is 
fitted with an auxiliary hoist motion having a 
lifting capacity of 40 tons at 20 ft. per minute. 
This motion is driven by an 80-h.p. motor, and is 
used for tool changing and general work about the 
forge. The crane has a longitudinal travelling 
speed of 120 ft. per minute, and a cross-traversing 
speed of 50 ft. per minute. The turning gear, 
shown in Figs. 3 and LI, is fitted with a 30-h.p. 
motor driving the bridle chain at a speed of 16 ft. 
per minute. 

The second crane is also fitted with main and 
auxiliary hoist motions, the former being capable 
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latter 40 tons at the same speed. The hoist motors | 
are of 325 h.p. and 100 h.p., respectively, and are | 
operated through contactor gear by master con- 
trollers. This crane has a longitudinal travelling | 
speed of 120 ft. per minute and a cross-traversing | 


| 
of lifting 120 tons at 20 ft. per minute, and the | 
} 


speed of 70 ft. per minute. The Metadyne | 
apparatus and part of the switchgear were | 
supplied by Messrs. Metropolitan-Vickers Elect- | 


rical Company, Limited, Trafford Park, Manchester. 

As will be observed from Fics. 15 to 17, there is 
an annexe running along the south side of the main | 
forge building, in which the five existing reheating 
furnaces are located, together with the pump room 
for the press. Beyond this again, and adjacent to 
Brightside-lane, is a long building containing the 
Morgan gas producer for feeding the furnaces, 
together with three hydraulic accumulators, the 
accumulator pump room, and the sub-station. The 
annexe has a span of 32 ft. and a height to the eaves 
of 24 ft. The layout of the railway tracks for 
delivering the ingots to the forge and taking away 
the completed forgings is clearly shown in Fig. 16. | 
Before describing the auxiliary plant it will be 
convenient to deal with the press. 

This press, which is illustrated in Figs. 1, 3 and 9 
to 11, is claimed to be the largest in the world in 
which the power for the working stroke is obtained 
from a high-pressure hydro-electric pumping set. 
[t has a single main forging cylinder and ram giving 
a total net forging pressure of 7,000 tons, with a 
working pressure of 24 tons per square inch. The 
automatic gear is set to limit the maximum pressure 
to 2} tons per square inch, and the maximum 
designed pressure of the pumps is 3 tons per square 
inch. The press has a penetration speed of 2 in. 
per second, and will give 10 5-in. penetration 
strokes at full load, and greater penetration with 
fewer strokes, or alternatively, a greater number of 
strokes with smaller penetrations. The return 
stroke is effected by two hydraulic lifting cylinders 
operated by water from the accumulators at a 
pressure of 1 ton per square inch, and giving a 
lifting speed of 5 in. to 6 in. per second. Auxiliary 
hydraulic gear worked from the accumulators is 
also provided for manipulating the work and for 
tool changing. The press itself is of relatively 
simple construction, and does not differ in essentials 
from smaller models of the same type. The ram 
is 60 in. in diameter, giving an area of 2827 sq. in., | 
and has a stroke of 102 in. Both the entablature | 
and baseplate are of built-up construction, the | 
base or anvil block being built solid into the 
foundation up to floor level. There are four | 
forged-steel columns, each 26 in. in diameter, and 
of sufficient strength to take the full reaction of| the water-storage capacity of the air vessel is at 
7,000 tons when the load is applied 7 in. out of 
centre. The entablature is shoied on cast-iron 
sleeves which embrace the columns. 
faces of the sleeves constitute the guides for the 
crosshead, the clearance between them being 16 ft. | 
6 in. The crosshead is of steel and is fitted with 
cast-iron slippers. The main ram is of cast-iron, | auxiliary oil and water circulating pumps, the main 
_ the cylinder of forged steel. The main forging | press operations are controlled by a single master 
valve is — hed to the top of the cylinder and | control or handing lever. Phis lever is that in 
is hydraulically cperated by the low-pressure | the right hand of the operator in the view of the 
accumulator system. ; | control stage reproduced in Fig. 9. The control 

The two hydraulic lifting cylinders are located in|system includes a multiple spring-loaded relief 
the entablature on each side of the main cylinder. | valve, on the high-pressure main, which operates 
4 = which are 17 - in diameter, are fitted | at a pressure of 2-75 tons per square inch, and short- 
with bridge pieces at the top, from which the | circuits the pump water back to the air vessel in 
connection to the crosshead is made by two long | case of Leitilttieny healed against the press ram. 
rods passing through the press head. The arrange-| A further safety device returns the handing lever 
ment can be seen to the left in Fig. 1. The total |to the “ off” position in the remote possibility of 
urea of the two lifting rams is 454 sq. in., and since, | the total failure of the relief valve. A choke valve 
as — the “pe pressure is | ton per square | is also provided to limit the working pressure and 
inch, the total lifting pressure is 454 tons. The/ speed of the press to any desired value from zero 
lowering speed of the main ram is 6 in. to 7 in. per | x. the aire dan j 
second. The maximum daylight between the Water above the amount required to give the pre- 
‘a and oe plate is 17 ft. 64 in. |determined pressure is returned through the choke 

ie press plant operates on a closed air-vessel | valve to the air vessel. This valve also enables the 
Fee hese caer wre a err — der used hob Mer) posers forgings bs o 
press cylinder and Teceives the exhaust wither from seistiaihie taliteier Silos: The Salve In olan led 
this cylinder. It also supplies the suction side of| by means of a servo-motor and telemotor gear, 
the pump with low-pressure water and receives the operated by an auxiliary lever on the main platform. 
ein 5 oat every ate of the A hydraulic shock-absorbing valve is provided on 
a g under light load. In/the main pressure line near the pump to damp out 

order to keep the circulating water as cool as possible, ! any pressure surges. An electric interlock is fitted 
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least 10 times the main-press cylinder capacity. 
The pressure in the air vessel has a maximum value 





about 55 lb. per square inch, this pressure being 
supplied by compressed air from the service mains. 
Apart from the starting up of the motor and 

















The inner | of 70 Ib. per square inch, dropping to a minimum of 
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)on the main handing lever to prevent the motor 
| being started up, should this lever be in other than 
| the “ off” position. The accumulator pressure pipe 
to the press lifting cylinders is also fitted with a 
spring-loaded relief valve to prevent an overload 
}on this system, and an air-relief valve, pressure 
gauge, and water-level gauge are fitted to the air 
vessel. A number of the controls and gauges referred 
to can be seen in Fig. 9, together with the large 
draught gauge on the press itself, which shows the 
travel of the ram in inches and twentieths of an inch. 
At the control stage, one operator, shown to the left 
in Fig. 9, manipulates the handing lever with his 
| right hand and with his left the servo-motor control. 
| On either side of this operator, other men handle 
|the levers for the work manipulation. The three 
| gauges in front of the handing lever are, at the top, 
the accumulator pressure gauge ; in the middle, the 
press high-pressure gauge; and below, the pump 
speed indicator. The twolevers tothe right of thes 
gauges are for the control of the knifing gear or 
cutting-off cylinder, while those to the right of the 
man standing on the right are for tool changing. 
The pumping set for driving the press at the 
speeds desired was of necessity of unusual siz‘ 
jand careful consideration was given to various 
jalternative designs, such as double-acting duplex 
and multi-cylinder single-acting pumps. A thre« 
throw pump of the latter type was finally selected. 
This pump is illustrated in Figs. 6, 7, 12 and 
13, It is of the most modern design, all the 
rotating and reciprocating parts being totally 
enclosed, the bearings and slides being force-lubri- 
cated, and spray lubrication being provided for th 
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teeth of the reduction gears. Arrangements are 
made for regular observation of the running condi- 


tions instead of periodic inspection, and duplicate | 
oil pumps are provided, with indicators and emer- | rolling-mill drives. The pressing speed of the rams 


gency alarms. The whole set has been designed 
primarily with a view to simplicity and reliability, 


and although the speed is relatively high toeconomise | inch. 
weight and reduce cost, the crankshaft running | chambers bored out from the solid, and both the 


between 76 r.p.m. and 84 r.p.m., careful balancing 
has ensured an almost entire absence of vibration. 
It is impossible to tell, when the pump is running, 
whether it is on full load or running light. The 
capacity with 7 per cent. slip is 1,295 gallons per | 
minute at a minimum motor speed of 526 r.p.m., | 
and 1,432 gallons per minute at a maximum motor 
speed of 576 r.p.m. 

The general construction of the pump will be 
clear from Figs. 12 and 13. It will be seen that the 
three pump bodies are separate units, each combined 
with its valve chamber, and that the crankshaft is 
made up of three separate throws, each carried in 
its own pair of bearings on one unit of the bed plate 
framework. The shaft is driven through reduction 
gearing from a motor with a continuous rating of 
2,500 brake horse-power, running at a synchronous 
speed of 600 r.p.m. on 6,600-volt, 3-phase, 50-cycle 
current. The motor has an overload capacity of 
25 per cent. for two hours, or 100 per cent. momen- 
tarily. The reduction gear, of which the casing can 
be seen in Fig. 6, is of the totally-enclosed single- 
reduction type. The three pump rams are of stainless 
steel, and are 7} in. in diameter, with a stroke of 
3 ft. The average ram speed is 500 ft. per minute, 
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falling to 440 ft. per minute on full load by the 
operation of an automatic slip regulator of the 
type used in conjunction with Ward-Leonard 


is 2 in. per second when delivering water at the 
maximum working pressure of 2} tons per square 
The pump bodies are forgings having all 


suction and delivery valves are of stainless steel, 
the seats and fittings being of normal type. The 
crank pins and journals are 19 in. in diameter, and 
run in white metal lined bearings. The drive is 
assisted by two flywheels mounted on the high- 
speed side of the reduction-gear set, these flywheels 
being designed to meet the peak-load conditions, 
when the power required may reach a value of 
6,500 brake horse-power. As the motor is of the 
slip-ring induction type, it is necessary to reduce 
its speed in order that the flywheels may give up 
their stored energy, and this is automatically 
effected by the speed regulator referred to. The 
gearing gives a reduction of 7 to 1, and is made up 
of a forged steel pinion engaging with a wheel having 
a forged steel rim on a cast-iron centre. The teeth 
are 34 diametral! pitch, with a face width of 50 in., 
and are of the double-helical type. One flywheel is 
mounted on each side of the pinion. The flywheels 
are machined all over, and carefully balanced to 
ensure smooth running. The equipment was 
designed by Messrs. Vickers-Armstrongs, Limited, 
the pumping set being made at the Elswick works, 
and the gearing set at the Barrow works. The 





driving motor and switchgear were supplied by 


Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Manchester. The complete pumping 
equipment weighs about 400 tons. 

Turning now to the ancillary plant, the accumu- 
lator service hardly calls for detailed comment. 
As shown in Fig. 15, and as already stated, there 
are three accumulators with a total storage capacity 
of 750 gallons of water and delivering at a pressure 
of 1 ton per square inch. The first accumulator 
has a ram 19 in. in diameter with a 20 ft. stroke, 
the second a ram 16 in. in diameter by 17 ft. 6 in. 
stroke, and the third a ram 26 in. in diameter by 
20 ft. stroke. There are five accumulator pumps 
with space for an additional unit, one of the exist- 
ing pumps serving as a standby. The maximum 
capacity with four pumps in operation is 400 gallons 
per minute. Three of the pumps are of the three- 
ram type, with 3}-in. diameter rams and a stroke 
of 18 in.; the fourth is of the same type with a 
3-in. diameter ram and a stroke of 12 in. ; and the 
fifth pump is of the 6-ram type with rams 24 in. 
in diameter and a stroke of 18 in. These pumps 
also supply the lifting cylinders and other auxiliary 
gear of three smaller presses in the medium forge 
department, and water from the accumulators is, 
as already stated, also employed in connection with 
the operation of the forging plant. 

The efficient and economical operation of a 
forging plant depends as much on the heating 
equipment as on the presses, and the furnaces 
installed in the new building are of the most modern 
type. They are producer-gas fired, with gas and 
air regenerators, and were supplied by Messrs. G. P. 
Wincott, Limited, Sheffield. Of the five furnaces 
already erected, and shown in plan ia Fig. 15, 
the two to the west of the pump room are of the 
bogie type, together with the central furnace of 
the three to the east of this room. The remaining 
two furnaces are of the fixed bottom type, and the 
two still to be erected at the eastern end of the 
department will also be of this type. All the 
furnaces are arranged to discharge within easy 
reach of the cranes. They have been designed 
to accommodate a wide range of ingots and forgings. 
The largest furnace, shown in Fig. 2, page 161, 
is 28 ft. 6} in. long, 14 ft. wide and 13 ft. 
high, while the smallest is 15 ft. 2 in. long, 7 ft. 
wide and 8 ft. high. Where bogies are installed, they 
are constructed of heavy mild-steel plates and 
sections, bricked with 15-in. thick firebrick, and 
fitted with cast-steel double-flanged rollers, 12 in. 
in diameter, and spaced at 2 ft. 6 in. centres. The 
arrangement of the rollers is clearly shown in Fig. 2. 
The haulage gears for operating the bogies were 
supplied by Messrs. Booths, of Rodley, Leeds, and 
are fitted with 50-h.p. motors giving a haulage speed 
varying between 20 ft. and 30 ft. per minute. 
They are designed to haul a maximum load, made 
up of the ingot and the bogie, of 300 tons at 20 ft. 
per minute. The gearing is of cast-steel, machine- 
cut, and the bearings for the shafts are housed in a 
fabricated mild-steel frame, welded together. This 
frame, together with the driving motor, is housed 
in a pit in front of the furnace, the floor above the 
pit being made of sufficient strength to carry any 
load which may come upon it. 

The doors of all the furnaces are electrically 
operated by means of 3-h.p. motors, and are of the 
lift-up type, as shown in Fig. 2. In the case of 
the fixed bottom furnaces, there are, in addition, 
twin sliding doors of the hinged type, supported 
on carriages of mild-steel riveted construction. 
These carriages are arranged to travel on upper 
and lower bridge rails attached to 12-in. by 6-in. 
joists supported from the front buckstays of the 
furnaces. The operating gear for the side doors 
consists of screw-type mechanism electrically 
driven by 2}-h.p. motors, and arranged to give a 
stroke of 6 ft. As already stated, the furnaces are 
supplied with producer gas from a Morgan gas 
machine. The latter, which was installed by 
Messrs. The International Construction Company, 
Limited, is housed in the building behind the pump 
house, the lay-out of the delivery pipes being 
shown in Fig. 15. The producer, illustrated in 
Fig. 5, is generally similar to those described in 
ENGINEERING, vol. cxxxvi, page 238 (1933) in 
connection with the open-hearth department. It 
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is sufficiently large to supply all seven furnaces.| It will be seen that for the last three-quarters of |end of 1934 on a higher level than in the earlier 
The electrical supply for the pump house is | 1934, exports were maintained at a considerably | months of the year. Under the recent trade agre: 

taken from the works sub-station already referred | higher level than that of 1933. The total for 1934,|ment between the two countries, there is every 
to, and shown in plan in Fig. 15. This sub-station | at 12,304 tons, compares with 8,900 tons in 1933, | incentive for Russia to buy the greater part of her 
provides both alternating and direct current to| and 23,826 tons in 1932. The enormous decline | imported machinery requirements in this country, 
the whole of the area in which the forge department | between 1932 and 1933 was entirely due to the | since the agreement provides that a definite propor. 
is situated. The supply is obtained from the works | collapse of the Russian market, to which only| tion of Russian receipts from exports to Great 
power station at 6,600 volts, three-phase, 50 cycles, | 4,096 tons were exported in the latter year, against | Britain shall be spent on imports from this country. 
and the sub-station is equipped with transforming | 19,234 tons in the former. As pointed out in this | In this connection, it is worth drawing attention to 


and converting plant for the necessary low-tension ‘ ; : . 
alternating- and direct-current works supplies at 440 | T48+® I.—Ezxports of Machine Tools Manufactured in|Tasre II—Importe of Machine Toole Retained in the 


















































At. the United Kingdom United Kingdom. 
volts and 220 volts, respectively. The sub-station | jimmie 2 0 en ee ie moe hn ). 2 ee 
also contains electrically-driven air compressors | ye Value | Index | Index od Stee 
and hydraulic pumps coupled to the yard service | Monthly Average. | Volume. | (1913 = | per ton, | (1913 = Monthly Average. | Volume. | (1913 = | ) 07 — | (1913 = 
mains, A 6,600-volt Reyrolle metal-clad switch- | 100) 100). 100). 00 
board in the sub-station supplies power to the main | a 2. ies EE EE ene ee 
oil circuit breaker controlling the 2,500-h.p. pump Tons. £ Tons. £ 
, ~~ 1913 .. ‘ 1,378 100 61-2 100 1913 .. ee ee 312 100 } 91 100 
motor in the pump house. This breaker is shown | j999 | 1922 
to the left in Fig. 8, with the auto-slip regulator| Ist Qr. .. +-| 1,162 84 135-5 a | Be. . - 275 88 | 110 121 
the forec S "The hecaher f 30K | 2nd ,, - ; 924 67 130-2 212 2nd ,, . 216 69 | soll 121 
in the foreground. the breaker 18 0 ) amperes Sra" si : 737 53 132-6 216 «+| 3rd. ; ; 332 | 106 | 128 141 
capacity and is of the draw-out iron-clad type. 4th ,, os --| 1,181 85 110-0 179 -.. ee , ee 251 80 | 127 139 
. » on , yf 1924 | 1924— 
It has a rupturing capacity of 150,000 kVA. The | “ist gr. 843 61 109-8 ml ee « «= Oi. & 179 196 
slip regulator is of the liquid type, and is complete | 2nd,,_ .. . 959 69 111-5 182 06 | 2nd, .. | 188 | 60 182 199 
ith il " “ . : Srd ,, ‘be oe 1,118 81 111-3 181 | 3rd ,, oe ool $20 | 102 156 171 
with pilot motor, torque motor, series transformers, | 4tn "°° ::| 1,078 78 120-6 197 | @th,, .. ..| 257 | 82 166 181 
torque switch, &c. A 220-volt direct-current | 1926 | 1926. 
ly j | k ’ | » " | Ist Qr. 1,262 91 115-8 189 Ist Qr 634 | 203 111 121 
supply is also taken to the pump house for sae | 2nd ,, i a 1,066 77 105-2 171 2nd ,, 509 163 130 142 
various motor-driven auxiliaries. | 8rd ,, ee 1,162 84 112-7 184 rd ,, 622 | 199 115 126 
4th ,, ee 1,034 7 117-6 192 4th ,, 777 =| 249 110 120 
1928 1928— 
Ist Qr. 82 130-9 213 Ist Qr . 72 232 | 148 162 
; } 2nd,, 90 115-4 188 2nd , -| 553 177 | 170 186 
THE ENGINEERING OUTLOOK. Srd ,, 82 110-7 | 180 Srd , a 769 246 162 178 
, on 97 28- 2 4th , «| 784 51 6 71 
VI. Macuine Toots. | ” mom tS. ; 3 2 | 15 1 
Tp . . 2 ° 22 Ist Qr 771 247 161 76 
Ine record year of the motor industry and the | } aA +. _ . mH mae soz | 285 | 180 a 
improvement in the majority of other branches of | 3rd ,, 91 138-0 | 225 3rd ,, 867 | 277 | 19% 214 
: : . ‘ae. . 4th ,, 128-6 210 4th ,, 1,038 332 | 164 180 
the engineering industry combined to create a | j9399 1930 
steady home demand for machine tools. Exports; Ist Qr. 94 130-8 | 213 Ist Qr. 1,130 | 362 | 155 70 
. =i oun ne ‘ly low level of 1933,| 224 » 84 134-0 219 2nd ,, 930 | 314 | 150 165 
also improved over the extremely low Ie vel of 19953, 3rd 78 134-6 | 219 Srd ,, 548 | 175 | 180 198 
so that there was a welcome recovery in activity} 4th ,, 79 134-7 220 4th ,, 905 | 290 | 144 158 
hout the industry. All through the depres. | !*}}— | — 
throughout the industry. All through the depres-| "jst gr... = 998 72 | 150-6 246 | Ist Qr. 493 | 158 164 180 
sion the machine-tool industry was less severely| 2nd, .. - 2 71 146-7 230 6©| 2nd,, 1,167 | 374 | 124 136 
affected tl > cilien lemnaen cfenditeinn | OE we >: ..| 1,019 73 133-5 218 8rd ,, 773 247 | | 146 160 
affected than many ot ler branches of engineering,| 4th |; * ..| 1,874 136 | 137-0 | 223 | 4th ,, 1,062 | 340 167 184 
and the course of activity was very different from | 1932 a | 1932— Pat a ; 
: 1p . r 106 Ist Qr. .. ° 2,020 147 134-6 220 Ist Qr 52. 167 209 230 
the general experience. Thus, at the end of 1931,| ong ~* ¢: "| 9'048 149 147-9 | 242 2nd ,, | 276 | 88 210 231 
the revival of confidence and the stimulus to export 3rd ,, Ae ..| 2,183 155 113-6 | 186 3rd ,, 391 125 142 156 
- sas . F 4th ,, Se . 1,742 126 129-4 211 4th ,, | 294 94 299 329 
trade on account of the depreciation of the pound | ; 93, | 1933 
resulted in a sharp increase in sales, the peak being; Ist Qr. . . 1,006 | 73 152°3 249 | «Ss Ast: Qr. 282; 9 | 219 241 
: . he ; 2nd ,, d 803 | 58 145°0 237 | 2nd,, 236 7 |} 228 251 
reached with a record export trade for all time in the | 3,4 ' a 565 41 133 °4 218 ard, | 251 | 80 255-6 281 
third quarter of 1932. This improvement was not, 4th ,, . ' 503 43 130° | 213 he v1 = . oof 304 | 97 | 295-6 25 
. 34 93 | | 
however, maintained, but was followed by a second | “j.; gr. | 689 50 127-6 208 | Ist Qr ’ 441 | 141 | 228-8 251 
depression of an intensity approximately equal to | 2nd --| 1,150 | 84 as8-3 = one - | Se) tm | aes = 
TOS . fac } ~ } * “eh. : . ird ., ‘ 06 1,198 87 133-9 218 ard, , . 618 198 204-6 225 
that of 1931. The fact that the presentimprovement j;), ” 1064 77 140-2 2299 | 4th | :. 507 191 293-5 | 246 
is based on a more general revival holds out good | ‘ = a ‘ —_— 
TABLE IlI.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. (£000°s OMITTED). 
1924 1928 1929. 1930. 1931 1932. 1933 1934. 
Per Per Per | Per | Per Per , Per || Per 
| £ cent £ cent. £ cent. £ |} cent £ cent. £ cent. } cent £ cent. 
United Kingdom 1,362 15-9 1,770 10-3 || 2,153 10-2 1,856 | 8-7 | 2,237 | 9-0 3,144 14-6 | 9-3 | 1,618 11-8 
Germany |. 2,760 32-2 6,937 | 40-4 || 8,939 | 42-2 9,821 } 46-0 || 12,469 | 50-3 13,321 | 62-1 | 65-7 || 6,356 | 46-3 
U.S.A 3,304 38-6 7,013 40-9 || 8,401 39-6 8,093 j 38-0 8,832 35-7 3,960 | 18-5 | 16-6 4,328 | 31-5 
France .. - 6638 7:7 | 702 | 0 46] 933 4-4 876 4-1 || 667 2-7 | 632 | 2-9 } 4-2 i 611 | 4-4 
Switzerland , 458 5-7 659 3-8 773 | 3-6 689 | 3-2 659 2-3 416 | 1-9 é 4-2 |) 827 6-0 
Total owt 8,568 100-0 “47,171 | ~ 100 0 21,198 P 100 0 21,335 100-0 24,764 100-0 21,473 | 100-0 13,573 | 100-0 13,740 | 100-0 
| yas | | nate @ Lantet 
TABLE IV.—INTERNATIONAL EXPORTS OF MACHINE TOOLS. (LONG TONS). 
1924 1928 1929 1930 1931 1932. 1933. 1934. 
: —-y . : : — ote. Ea see 
Per } Per Per Per Per Per Per |) Per 
Tons | cent Tons cent. Tons. cent Tons cent. Tons. | cent. cent. Tons cent. |} Tons. cent 
United Kingdom 11,905 21-1 14,554 | 14-8 16,234 | 13-8 13,915 10-3 || 15,495 10-0 17-6 || 8,900 9-8 12,304 15-4 
Germary | 38,602 | 59-0 70,557 71-8 | 86,795 | 73-8 109,569 80-7 131,592 84-6 78-0 i} 76,169 83-5 61,950 77°0 
France . 8,515 15-0 10,164 10-3 | 11.220 | 0-5 9,437 | 6-9 6,468 4-1 3-4 4,453 } 4-9 || 4,174 2 
Switzerland ee 2.808 4-9 3,070 8-1 | 8,455 | 2-9 | 2,862 2-1 1,963 | 1-3 1-0 1,641 | 1-8 || 1,967 2-4 
Total — 56,820 a 100-0 98, 345 : 100-0 117,704 | 100 0 7 35,783 100 o } 155,518 100-0 134,967 100-0 91,163 100-0 80,395 100-0 


prospects for its contiuance, in spite of the fact, series last year, the decline was largely due to|some remarks of the chairman of the U.S.S.R. 
that exports are still very depressed. | political causes, and it was confidently expected | Trade Delegation, after a visit to the recent Machine 
No separate official statistics of employment are | that a renewed demand would be experienced from | Tools Exhibition. He claimed that certain orders 
available for the machine-tool industry. In past| Russia in 1934. In actual fact, exports to Russia| which might have been placed in this country 
years exports represented roughly one-third of | at 4,088 tons in 1934 remained practically un-| actually went abroad because of the high prices 
production, and this proportion remained practically | changed. The reason for this was not increased |of the British products and the fact that it was 
constant, with the result that export statistics| competition from other countries, but rather that | not possible to arrange for sufficiently rapid delivery. 
provided a useful indication of the activity of the | Russia is now almost in a position to supply her own | This would appear to offer scope for an improvement 
industry. During the past two years, however, the | requirements in many categories of machinery, as | in exports during 1935. 
drying up of international trade on account of | is evidenced by the fact that for the first six months The Russian market has been dealt with at some 
quotas, tariffs and other restrictions has resulted | of 1934, total imports of machinery into Russia | length on account of the fact that in 1932 exports 
in the export trade of all countries becoming con-| from all sources were only about 20 per cent. of | to Russia alone were over 50 per cent. higher than 
siderably less important in relation to total produc- | those for the corresponding period of 1933. total exports in 1934. To all other markets there 
tion. The monthly average of British exports is} With regard to future prospects in this market, | was a substantial improvement in exports in 1934, 
shown quarterly in Table I. orders are reported to have been received at the | aggregating 71 per cent., compared with 1933. 
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As already pointed out, there was also an improve- | 
ment in the home demand during 1934, but this | 


was in some measure offset by an increase in imports 
by very nearly 100 per cent., from 3,333 tons in 
1933, to 6,564 tons. As will be seen from Table IT, 


| pressure of 15 lb. per square inch, and has a spring- 
| loaded relief valve on its outlet side. There is also a 


which houses the recording chart dial and its drive. ; 
The apparatus is actuated by an air supply which enters | first example is that of an apparatus for washing down 
at the point A, and passes through a reducing valve B | machinery of various types ex 
and a filter C. The reducing valve is set for an outlet | 88 tractors, locomotives, motor-cars, aeroplanes, &c., 


may notice examples from two typical displays. The 
posed to fouling, such 


| or assembled machinery previous to painting or inspec- 
|tion. The plant is made by Messrs. Tridex Machine 


the value per ton of these impofts was very much | pressure gauge on the outlet side of the filter, and the | Corporation, 295, Madison-avenue, New York, and 
higher than that of exports—in fact, if a comparison | operating pressure can, by these means, be kept uniform. | is illustrated in Fig. 17, page 166. It supplies a 


be made on value, exports in 1934 exceeded imports 
by only 14 per cent. 

Outside the home market the best indication of 
the competitive situation is afforded by a com- 
parison of international exports. These are shown 
by value for the most important countries, in 
Table III, and by volume, where available, in 


Table IV. The values have been converted into | of which is regulated by a mechanism to be referred to | 8P&™ 


| The operating air takes two courses. It is admitted 


through a fixed orifice D, to the inside of a compound 
pilot valve E, which may be taken, for the purposes of 
explanation, as being a bellows valve operating a valve 
F above it and a valve G below it, both in a vertical 
direction. Valve F admits the operating air to the 


outside of valve E. The pipe leading to the interior of 


valve E branches to an orifice H, the degree of opening 


sterling at the average rate of exchange for the year. | later. 


Both the volume and value of international | When the orifice at H is partially closed, pressure 


exports remained at a very low level during 1934, 
the only country apart from Great Britain to show 
any substantial improvement being the United 
States. The stronger competitive position of the 
United States due to the devaluation of the dollar, 
in fact, is still a potential source of danger to British 
exports, though in 1934 the increase in United 
States exports appears to have been entirely at the 
expense of Germany, whose ascendancy in the export 
market has been seriously impaired. The danger of 
increased exports from the United States is, however, 
particularly strong from the point of view of this 
country, owing to the rapprochement concluded 





| builds up inside E and opens the valve F, at the same 
| time closing valve G. The air is admitted to the 
chamber I surrounding E, through valve F. The 
pressure in I is recorded by a gauge and is transmitted 
to two other pieces of mechanism, viz., the heating- 
| medium control valve J and the control valve com- 
| pensator K. The control valve is operated by a spring- 
| balanced diaphragm. It is assumed that the control 
| valve has been partially closed by pressure on the 
diaphragm, and the flow to the heating unit, in this 
case a “ kettle,” is checked and the temperature tends 
to fall. This temperature is measured by the sensitive 
bulb L, which is connected by means of a fine-bore 
capillary tube to the helical temperature coil M. As 
the temperature falls the vapour pressure in the bulb 





° . . | 
in 1933 between America and Russia, although the | 4 ii’ soft shies « csnnteodechulls 


advantages due to the devaluation of the dollar | 
are in large measure being offset by paca 5 


wages and shorter working hours, introduced as the 
result of the code. 

With regard to prospects for 1935, there would | 
appear to be every indication of increased activity, 
though the degree of this increase must depend 
largely on the industry itself. The Machine Tool | 
Exhibition undoubtedly revealed great technical | 
progress during the last few years, but that there | 
is still some way to go in the reduction of costs and | 
in the increased concentration on the more intricate | 
and valuable machine tools, is revealed by what} 
has been said above regarding the Russian market 
and the high level of imports. Moreover, in view 
of the British ascendancy in the export market in 
most branches of engineering, the position with 
regard to machine tools cannot be regarded as 
satisfactory. 

In view of economic difficulties in Germany and 
the United States, the coming year should present 
good opportunities to the British manufacturers to | 
improve their position in the export market. Of| 
equal importance is that the British industry should | 
take advantage of the protection already afforded | 
to it, to seeure that part of the home market which | 
has previously been supplied by imports. This| 
would represent increased trade to the extent of | 
some 1,500,0001. per annum. With improved 
results in other branches of engineering, the outlook 
in the home market is undoubtedly better than for | 
some years past. It is for the British manufac-| 
turer to see that the increased demand is not| 
supplied by a further rise in imports. 














POWER AND MECHANICAL ENGIN- 
EERING EXHIBITION, NEW YORK. 


(Concluded from page 90.) 


THE conclusion of our account of some of the new | 
apparatus shown at the Power and Mechanical Engin- 
eering Exhibition, New York, may appear to be of | 
1 rather miscellaneous nature, but space limitations | 
prevent other than isolated characteristic develop- 
ments from being noticed. The exhibition was particu- | 
larly rich in control instruments, of which we may give 
an example. The compensated temperature controller, 
of which the principles are illustrated diagrammatically | 
in Fig. 16, page 166, was exhibited by Messrs. Mason- | 
Neilan Regulator Company, 1190, Adams-street, 
Boston, a firm represented in Great Britain by Messrs. 
Crosby Valve and Engineering Company, ’ Limited, 
41-42, Foley-street, London, W.1. It is designed to 
ensure precise temperature control in process plants 
by balancing certain of the variables which affect 
temperature, viz., rate, quality and pressure of the heat- 
ing or cooling medium, and of the controlled medium. 
Although the assembly shown in the illustration 
looks complex, it must be understood that the major 
part of the mechanism is contained in a small casing | 





movement. As the coil winds, the arm N, which is 
provided with a sliding adjustment, is lowered and in 
turn lowers the end of the lever O, which regulates 
the degree of opening of the orifice H. As this opening 
is increased the pressure in E is partially decreased, 
and the pressure in I closes valve F and opens valve G 
to exhaust. The pressure on the control valve is 
decreased and the valve opens a little, increasing the 
amount of flow of the heating medium and preventing 
a further temperature drop in the bulb. As valve G 
is opened the pressures in E and I are balanced. 


In general, changes in controlled temperature are | 


preceded by a variation in pressure of the heating 
medium, and if this pressure can be made instantly 
self-compensating, all variations in the controlled 
temperature are arrested just as they begin to occur. 
This correction is the function of the thermo-pressure 
compensator P, which is fundamentally an expansion 
element connected to the pipe conveying the heating 
medium. The moving part of the compensator is 
attached to one end of a lever Q, which is con- 
nected by a link R to the lever O, the top of the link 
forming the fulerum about which O oscillates when the 
arm N of the temperature coil operates. At the instant 
the pressure in the compensator tends to drop the 
fulcrum of O is lowered, which movement partly opens 
the orifice H, lowering the pressure on the diaphragm 
of the control valve J and causing the valve to open, 
which restores the falling pressure of the heating 
medium. A reverse cycle occurs should the heating 
medium pressure tend to increase beyond the desired 
point. If the temperature at L tends to increase, 
coil M unwinds in a clockwise direction, and the 
orifice H tends to close, a movement which increases 


finely-atomised spray of warm soapy water at a mode- 
| rate pressure which is directed on to the part to be 
| cleaned by the nozzle shown, The apparatus is made 
|in two types, one in which the water is heated by 
steam, where a supply is available, the other having a 
| gas-fired heater; it is this latter type which is illus- 
| trated. The large chamber on the right contains, in 
| the base, the gas-ring, which has a pilot jet lighted by a 
king plug on the electrical circuit. In the upper 
part, the chamber contains a vertical central drum 
|to which are connected eight helical coils with their 
| axes vertical, the drum being in the centre. The coils 
|are connected to function in three groups. One of 
| them acts as a preheater and five others produce hot 
water. Part of the water from these five coils goes to 
the soap tank, the small chamber at the top right-hand 
side of the heater, and another part, about one-fifth, is 
converted into steam in the two remaining coils. 

The cold-water supply is obtained from the tank 
on the left of the illustration. This is the softening 
tank. It is fitted with an automatic float-operated 
inlet valve and a strainer on the outlet pipe, and is 
surmounted by a container holding the softening 
medium, “ Tridexine,” which is introduced into the 
tank by an adjustable drip tap. The water is drawn 
from the softening tank by a centrifugal pump driven 
by belt from a totally-enclosed }-h.p. motor. The 
circulation through the heater is regulated by the 
diaphragm control valve seen above the motor, the 
valve by-passing excess water back to the softening 
tank. The outlet from a relief valve also leads back 
to this tank. The discharge of the mixture through 
the hose is effected by the injector visible below the 
soap tank. This contains an inner nozzle communi- 
cating with the soap-mixture supply pipe and sur- 
rounded by a second nozzle connected with the steam 
coils. The warm water supply is led in round the second 
nozzle. The soap solution and water are broken up 
by the steam and are discharged in a finely-divided 
state. The soap solution can be cut off when required, 
so that clear water can be obtained for rinsing. The 
operating capacity of the machine is 60 gallons per hour, 

The apparatus shown in Fig. 18, page 166, is a 
portable vacuum plant for cleaning the furnaces and 
other parts of boilers of soot, dust, &c. It is made by 
Messrs. The Spencer Turbine Company, Hartford, 
| Connecticut. The exhausting fan, with its directly- 
| connected motor, is mounted on a carrying frame, and 
the unit is readily portable. The motor is of the 
| universal type, of }-h.p., and runs at 7,500 --- 
|The fan has Duralumin impellers and is carefully 
balanced to run at this speed. The vacuam set up when 
| an orifice } in. in diameter is used is 14 in. of mercury. 
| With an orifice of § in. in diameter, the vacuum is 2 in. 
of mercury. The suction of the fan unit is coupled to a 
separating tank, also portable, to which the hose and 
cleaning nozzle are coupled. The major portion of the 
soot and dust is entrapped in this chamber, but a small 
amount of very fine material, viz., about 0-5 per 
cent., may pass through the fan. This is intercepted 
by a bag filter on the fan exhaust. The apparatus is 
stated to be particularly useful for such parts of sec- 














| of being moved by either expansion element according 


the pressure on the diaphragm and less of the heating | tional boilers as are inaccessible to soot blowers. 
medium is supplied. The control valve compensator K | ]¢ would appear from the other exhibits of this firm 
is introduced to prevent over-controlling of the control | that vacuum cleaning of workshops and factories is 
valve J. The compensator is also an expansion element, becoming more general in the United States. The 
and is connected to the pipe leading to the control | plant in such cases is often of the stationary type, the 
valve. Its moving part is coupled to the other end | exhausting unit being situated in a basement or other 
of the lever Q, and the link R is, in consequence, capable | convenient position and the suction pipe being carried 
. : . through the building with hose connections for the 
to which end of Q is acting asa fulcrum. The rationale | nozzles at suitable points. 
of its operation can be followed without further | The electrical aspect of the exhibition cannot be 
explanation, and it will be seen that every variation | dealt with adequately in the space at our disposal, 
on the diaphragm of the control valve is automatically | though one or two recent developments may be men- 
checked or compensated, as the case may be, by the| tioned. Messrs. American Car and Foundry Company, 
compensator device. . | 30, Church-street, New York, showed a number of 
A new and simplified boiler meter was shown by | different types of Berwick electric heaters, some for 
Messrs. Bailey Meter Company, 1050, Ivanhoe-road, | handling small forgings, &c., and others for rivets. 
Cleveland, Ohio. This meter records steam flow from | The principle of heating metal parts by placing them 





| the boiler, air flow supplied for combustion and flue-| between electrodes carrying an alternating current is 


gas temperature, all on a single uniformly-graduated 
chart 12 in. in diameter. The rate of steam flow is 
indicated on a scale, and the total steam flow is inte- 
grated on a six-digit counter by means of a new 
escapement-type device. Messrs. The Foxboro Com- 
pany, Foxboro, Massachusetts, also showed a new 
meter for the same purposes, both meters illustrating 
very well the advances that have been made in recent 
years in the accurate indicating and recording of boiler 
operation data. 

A section of the exhibition which was more fully 
represented than is usually the case in British exhibitions 
was that relating to industrial cleaning plant. We 





sufficiently well known to require no explanation, but 
the firm has developed a number of temperature- 
controlling devices, to prevent overheating of the 
parts, which render the operation more reliable. 
The application of one or other of these devices 
depends upon the type of part to be treated, in 
some cases an electric time relay, or a mechanical 
timing device driven by a motor, being sufficiently 
accurate. A device known as the “electric eye” 


is, however, more accurate, as it controls the 
machine according to the actual temperature reached 

the work independently of the time taken to 
attain that temperature. A two-electrode machine 
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Mason-New.aAnN Reeautator Company. 


thus controlled is shown in Fig. 19, on the opposite page. 


The ‘ electric eye,” which might also be termed a colour 
selector, actuates the electrode-current control gear 
by radiation from the heated work. It therefore 


functions equally well for any size of work within the | 


capacity of the machine when once set to the desired 
temperature for the work, which temperature will not 
vary more than 20 deg. F. This property is very 
useful when the work to be heated varies in form and 
weight. The machines are made for heating work 
from } in. to 2 in. in diameter and from 3 in. up to 
20 in. in length. The electrical consumption averages 
18 kWh per 100 lb. of metal heated. The “ electric 
eye” is identified by the two inclined tubes, one for 
each electrode, seen in the upper part of the illustration 
below the control gear. 
side shows the temperature-setting dial. The machines 
can be made fully automatic when the work is so 
uniform in size that a feeding hopper can be used, the 
pieces being discharged from chutes properly heated 
for subsequent forging or hardening operations. 

A new and somewhat analogous device is the spot- 
welding timer developed by Messrs. Ward-Leonard 
Electric Company, Mount Vernon, New York. Spot- 
welding, as is well known, is becoming increasingly 


used for the assembly of light structures, but simple | 


as it appears to use, its rapidity of action makes it 
difficult to avoid spoiled work if the judgment of the 
operator only is to be relied upon. The new * timer” 
is designed to eliminate error by accurate control of 
the time the welding circuit remains closed. 
device, which can be applied to existing installations, 
consists of a pressed-steel cabinet arranged for wall 
mounting. Six terminals are provided, viz., two for 
the line connections, two for the control circuit, and 
two for the output. Where a line contactor is required 
it is provided in a separate cabinet, and consists of a 
double-pole magnetic contactor of suitable capacity 
for the welder. The timing of the weld is determined 
by the setting of the rheostat ; the higher the resistance 
setting the longer the welding period. The time range 
is from 0-03 second to 3 seconds in increments of 
0-03 second, The range is divided between two dials 
mounted externally on the door of the cabinet. 
the operator completes the control circuit, the line 
contactor closes and starts the flow of welding current. 
After a time interval exactly equal to the sum of the 
two dial settings has elapsed, a relay de-energises the 
line-contactor circuit, 
flow and completing the weld. 


remains disconnected until the operator opens and 





The box on the right-hand | 
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breaking the welding-current | through a belt. 
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re-closes the control switch. A separate adjustment is 
provided for line-voltage conditions. Once set for 
local conditions it is unnecessary change this 
adjustment. 

Machine tools did not figure largely in the exhibition, 
and those shown were, moreover, of the lighter type. 
One such is illustrated in Fig. 20, on the opposite page, 
This is a combination die-filing and metal-cutting 
machine made by Messrs. Foley Manufacturing Company, 
Incorporated, 11-15, Main-street, Minneapolis, Minne- 
sota. As will be clear from the illustration, the tool, 
i.@., the saw or file, is held between projecting arms 
attached to a ram which reciprocates in a slide. This 
slide may be set vertically, or at an angle, and the 
distance between the arms can be varied. The work- 
table is carried upon two brackets having quadrantal 
slides on the bed, so that it can be set horizontally or 
lat a considerable angle, in either direction, to the 
horizontal plane. The tool can thus be used to cut 


to 


tapered contours, such as those of a die in which relief 


angle is required. The slide is driven by a }-h.p. motor 
It is stated that this power, though 


The welding circuit | small, is ample for all work within the capacity of the 


machine, and the current demand being also small 


PorTABLE Fivuse-Dust Vacuum Puant; Messrs. THe Spencer TursBing Company. 


enables the machine to be readily transported and 
connected to any convenient point. The work-table 
feed operates in both directions. The chucks for the 
tool are designed to accommodate files ranging from 
the smallest needle file to those of a coarse bastard type. 
and saws from the finest jewellery saw to a high-speed 
heavy type. An adjustable roller guide is provided 
for the blade when saws are being used. The filings, &c.. 
are blown from the work as they are formed by an ait 
blast derived from a pump incor;orated in the drive. 

Another machine tool, viz., an electrically-operated 
woodworking shaper, may mentioned. ‘This is 
illustrated in Fig. 21, and was a new machire 
shown by Messrs. Onsrud Machine Works, Incorporated, 
3900, Palmer-street, Chicago. It has a plain table, 
38 in. by 36 in., with a vertical cutter in the centre, 
having a traverse of 4 in., given by a pedal and con 
trolled by adjustable stops. The machine has two 
spindle speeds, viz., 18,000 r.p.m. and 9,000 r.p.m., 
and is driven, through a wide flat belt, by a 6-h.p. 
motor. The spindle pulley is of interesting construction. 
It is formed with a hollow chamber in direct connection 
with a flange-like exhausting fan on one side of the 
pulley. The periphery of the pulley body over which 
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and the suction of the , and, as will be realised, has so many variations that it is 
fan causes a_ partial | impracticable to describe it in much detail. Briefly, 
vacuum underneath the | however, it consists of a framework, for the most part 
belt. The result of the | tubular, which is designed for and is attached to the - 
removal of the normal | particular machine to be converted. The frame carries 
air film between the pul-|a platform on which the driving motor is mounted, 
ley surface and the belt | and, where a single-pulley machine is concerned, the 
is to cause the belt to | fitting is completed by a belt-tensioning device. As 
adhere to the pulley so | many machines are, however, driven by stepped pulleys 
that only a nominal ten- | from a countershaft, provision has to be made for belt 
sion is needed to ensure | changing in such cases. The countershaft pulley, in 
that the spindle speed | this design, is mounted on the same platform as the 
remains at a fixed ratio | motor, and the platform is arranged to hinge at one 
to the motor speed, even | edge. The other edge, that is, the one near which the 
when the cutter is over- | stepped pulley is situated, is lowered and raised as 
loaded. An automatic | required for belt changing by means of eccentrics 
device ensures the belt | operated by a single lever, the throw being sufficient 
tension being kept even. |to give the desired amount of slackness. The use 
The cutter spindle is de- | of the eccentrics further enables precise control to be 
tachable from the main | obtained over the belt tensioning. The fitting, from 
spindle and is inter-|the examples shown, does not interfere with proper 
changeable with a chuck, | access to the converted machine, and needs but little 
which enables cutters to | attachment to result in a rigid structure. 
be fitted capable of deal-| A couple of uses of rubber in engineering may also 
ing with intricate de-| be noted, both forming part of the display of Messrs. 
signs and small corners. | Buffalo Forge Company, 490, Broadway, Buffalo. 
The pedal control of the | These were a rubber-coated fan for handling corrosive 
spindle gives the machine | gases and a small ventilating fan mounted, along with 
the same operative char- | its motor and Texrope drive, on a floating base. As 
acteristics as a router | will be appreciated, silent and vibrationless running 
with the spindleinverted. | is an important point in connection with a ventilating 
An optional fitting is an | fan, and rubber inserts are used between the fan and 
arm with stationary |the base. The form of these inserts is interesting. 
guide collars. The ma- |The base is made of channels, to the upper surface of 
chine is shown with this | which are attached pairs of angles facing one another, 
fitting in the illustra- | but separated at the points where the fan holding-down 
tion. | bolts are situated. The angles are, of oe Ly! * 
‘Iq. 2 “ 5 Ai ajibodadl Messrs. Manley Pro-|and the opposing faces are slightly inclined to the 
Fic. 21. ee ean rere Scat ; MEssrs. ducts Corporation, Y ork, vertical. In the space between is a short member of 
Ns J 2 » . Pennsylvania, showed | inverted U section, pierced in the centre with the 
several examples of an in- | beliding-down bolt. The U-piece does not rest either 
the belt runs is provided with a number of rows of | genious device for converting the drive of machine tools | on the base or on a rubber pad, but the spaces between 
holes corresponding with the blade divisions of the fan. | from line and countershaft to individual drive. The |its sides, which are also slightly inclined, and the 
"hese holes communicate with the interior of the pulley, | device has the generic name of “ Remco Motor Drive” ' angles are filled with rubber. The rubber, then, is 
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in shear due to the weight of the fan, and the makers 
state that the damping effect is markedly improved 
on other insulating methods that have hitherto been 
tried. The life of the rubber is also stated to be longer, 
and the method enables the base, fan and motor to be 
made up and shipped as a complete unit with the 
certainty that the installation will not be noisy through 
defective erection on site. . 








LETTERS TO THE EDITOR. 


THE SODIUM LINE - REVERSAL 
METHOD OF DETERMINING FLAME 


TEMPERATURES.* 
To tue Eprror or ENGIngeEeRine. 
Sin,—Professor W. T. David has recently ex- 


pressed the view in your columns (see vol. cxxxviii, 
page 475, 1934) that “ the sodium line-reversal method 
often, perhaps generally, leads to temperature deter- 
minations much in excess of the true flame temperatures 
which are proportional to the mean molecular trans- 
lational energy of the flame gases." The argument was 
based on the following: (1) That lower temperatures 
are obtained with thallium-coloured flames than with 
alkali metal-coloured flames; (2) that in certain com- 
bustible mixtures reported in the literature* the flame 
temperatures observed by this method are higher than 
the theoretical flame temperatures calculated on the 
basis of normal heat capacities ; (3) that the tempera- 
tures measured by the wire method, as used by David 
and co-workers,t are generally lower than those ob- 
tained by the line-reversal method. 

No consideration was given by David to the large 
amount of experimental material by which the validity 
of the line-reversal method has been proved. This 
material consists of the agreement found by a number 
of independent investigators between the flame 
temperatures determined by the line-reversal method 
and the electrically-heated wire method,{ the electric 
conductivity method,§ and the radiometric method.| 
In the electrically-heated wire method the temperature 
of a wire is determined as a function of the current, first, 
when it is placed within a flame and, second, in a 
vacuum. The point of intersection of the two curves 
marks the true flame temperature. The total energy 
dissipated is the same at this point whether the wire 
is in the flame or ina vacuum. Since the only sources 
of energy loss in a vacuum are radiation and con- 
duction along the leads, there can be no interchange of 
energy between the wire and the flame; that is, they 
are at the same temperature. In the electric conduc- 
tivity method the equilibrium between sodium atoms, 
sodium ions, and electrons in a sodium-coloured flame is 
measured experimentally, and the temperature corre- 
sponding to this equilibrium is found from the Saha 
equation. The radiometric method depends on the 
determination of the emissivity of a flame from total 
radiation measurements. 

By these investigations the applicability of Kirch- 
hoff’s law to the alkali metal lines in flames and the 
validity of the line-reversal method appeared to be 
well established until the issue was reopened by David 
and co-workers, The question arises whether the 
above material is to be considered disproved or whether 
the factual evidence cited by David may not lend itself 
to another interpretation. 

This issue has been treated elsewhere™) in a more 
detailed discussion of flame temperatures and explosion 
Confining attention to the contents of 
David's paper, the present authors take the view that 
the evidence in support of the line-reversal method is 
incontrovertible. On the other hand, David's argu- 
ments against the method cannot be admitted as 
evidence. 

Part 1 of the argument must be ruled out because 
thallium, in contrast to the alkali metals, does not 
possess a true resonance line, and the fact that tempera- 
tures indicated by thallium-coloured flames are too 
low is in complete harmony with the theory of the line- 
reversal method. The method is based on the con- 
dition that the metal introruced into the flame possesses 


pressures. 


resonance 
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from the ground state to the 


that is too low. 


be found in the so-called excitation lag effect. 
effect has been verified experimentally in CO,, N,O, Oo, 
N,, CO, and Cl,.t 
thermal enegy liberated distributes itself at different 
rates among the degrees of freedom in the system. 
These rates are very fast for all but the vibrational 
degrees of freedom of the above molecules. This 
means that the heat capacity of, say, the excess oxygen 


time, increasing from that of an almost vibrationless 
diatomic molecule to normal vibrational excitation. 
Thus an air-fuel mixture may on combustion tem- 
porarily attain a temperature considerably in excess of 
its final normal temperature. 

That this effect may explain the anomalies mentioned 
above is indicated by remarks entered into the note- 
books of Jones, Lewis, and Seaman at the time the 
experiments were performed which were not included 
in the original publication because their significance 
was not appreciated at that time. For example, in 
the methane-oxygenated air mixture quoted by David 
in his Table I (temperature, 1,935 deg. C.) a short, steep 
temperature gradient was observed immediately above 
the cones of the Meker burner. In this case the reading 
was actually taken as close to the cones as possible 
to adhere to the purpose of the investigation, namely, 
to determine the highest temperature in the flame. The 
temperature found is 87 deg. above the theoretical 
flame temperature, which corresponds to, roughly, 
50 per cent. vibrational excitation of the nitrogen 
molecules. In the straight methane-air mixture 
(temperature, 1,820 deg. C.) measurements were taken 
10 mm. above the cones in a region where the tempera- 
ture remained sensibly constant for some distance 
along the axis of the burner. Whether a similar 
temperature gradient existed in this mixture cannot 
be said, for evidently it was confind to so narrow a 
region that it escaped the notice of the observer. It 
may be mentioned in this connection that the flame 
speed is slower in this mixture than in the former 
mixture. It is unfortunate that in the methane- 
oxygenated air mixture temperature readings were 
not recorded along the axis of the burner 10 mm. above 
the cones, because agreement with the straight methane- 
air mixture should have been found here. We believe 
that stationary flames should be given a searching 


from the excited state of the atom is possible by which 
radiation is emitted and that is to the ground state. 
The energy of the mono-chromatic radiation is then 
equal to the thermal energy required to raise the atom 
excited state. In 
thallium, transitions from the excited state may take 
place to two lower states which are separated by nearly 
1 volt,* leading to emission of both the green line | Pier and Bjerrum. There is only one system which 
5350 A.U. and the ultra-violet line 3776 A.U. It is | is above reproach, namely, that which has been derived 
obvious therefore that the intensity of the thallium | so brilliantly and accurately from band spectra by th: 
green line is lower than it would be were it a true 
resonance line, resulting in a temperature determination 


For Part II of the argument, an explanation is to be used 
This | calculated flame temperatures and explosion pressures.‘ 


or nitrogen in the burned mixture becomes a function of 


flame temperatures are obtained by line-reversal and 
wire methods. 

In conclusion, a few words on the calculation of flame 
temperatures and explosion pressures may not be out 
of order. There is no justification for the use of the 
older systems of specific heats, such as are given by 
Partington and Shilling, Goodenough and Felbeck, and 


application of quantum statistics. This applies also 
to free energies and therefore thermal dissociation 
data.* It is highly desirable that these accurate data 
exclusively when comparing measured and 


The above is published by permission of the Director, 


Immediately after combustion the | United States Bureau of Mines. 


Yours faithfully, 
BERNARD LEwIs, 
Pittsburgh Experiment Station 
GUENTHER VON ELBE, 
Coal Research Laboratory, 
Carnegie Institute of Technology. 
Physical Chemistry Section, 
Pittsburgh Experiment Station, 
U.S. Bureau of Mines, 
Pittsburgh, Pa. 
| December 14, 1934. 
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TRADING IN BRITISH DOMINIONS 
OVERSEAS. 


| 
To THE Eprror or ENGINEERING. 


| Srr,—In the course of many year’s business with ou! 
| Colonies, I have lately come across a phase of trading 
to which I would draw your readers’ serious attention. 
As would be expected, the majority of buyers in our 
Colonies prefer to purchase British goods, and it has 
been a growing practice for British firms to make a 
point that their agents represent British manufac- 
turers only and deal only in British goods. Such 
firms have, in course of time, established a reputation, 
and their customers, without question, order from them 
in the expectation that the goods supplied will be 
British, made by British manufacturers for whom these 
particular firms habitually act as representatives. 
During the past four or five years, as is well known, 
things have been going fairly hard with these British 
representatives. Competition has been very keen, 
and it has been a difficult matter at times to compete 
with other firms representing Continental or American 
manufacturers. A few—I am glad to believe, a very 
few—of the weaker ones have, without it becoming 
generally known, obtained agencies for, or have made 
working arrangements with, Continental manufacturers, 
}and have supplied goods of Continental manufacture 
|when the purchaser has probably been under the 
| impression that British goods were being supplied. 
On investigation, this matter has been found to be 





investigation particularly with regard to the determina- | #88uming rather dangerous proportions, and I would 
tion of the isotherms under various conditions. It|W@™ my fellow manufacturers to make a careful 


should prove to be a unique and simple way of studying |survey of their agents abroad, in order to ascertain, 
the time function of the heat capacities. | if possible, whether they represent or have dealings 
Concerning Part III, it is to be noted that the wire | with Continental firms. If it is found that they do, 
temperatures are lower than the temperatures of the | it will also be found, as a rule, that there has been 
surrounding flame gases, because no correction was also a perfect understanding that they should deal 
made for heat lost from the wire as radiation. This |My with British firms. It is true that often this has 
correction, according to Hopkinson,t amounts to been only casually agreed, but it is certainly commonly 
100 deg. to 200 deg. for a 0-001-in. platinum wire at | the intention of British firms that their agents should 
temperatures of 1,600 deg. to 1,800 deg. C. The wire | not represent Continental makers of similar goods. 
used by David and co-workers was 0-0005 in. in dia- | Consequently, orders obtained by such agents for the 
meter, but the correction for this wire should not be goods involved are by implication for British goods. 
very different, as was indeed verified by David, Davies, The object of this letter is to place my fellow manu- 
and Jordan’s result§ that a wire of this thickness facturers on their guard, as I consider that the method 
recorded only slightly higher temperatures than a | of trading to which I have alluded is carried on to the 
0-001-in. wire in the same flame. David and Jordan | detriment of the British manufacturer. It is perfectly 
recognised that a correction was necessary, but they | simple for a manufacturer to word his agency agree- 
were led to the belief that it could be neglected. This | ™ents in such a clear and concise manner that they can 
correction may be determined experimentally by be broken only wilfully and when there is the intent to 
heating the wire electrically in the flame and in a | Cheat. 

vacuum as described above. It is given by the difference 
between the temperature at the point of intersection 
of the two curves and the temperature of the wire 
in the flame for zero current. It appears most pro- 
bable that with such precautions the results of previous 


Yours faithfully, 
London. EXPorTeR. 


February 3, 1935. 
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Extecrriciry Suprpry my Carcurra.—A _ statement 





a true line; that is, only one transition 


Soc. 
Soc., 


Mag., ix, sa 


* Jones, Lewis, and Seaman, J. Amer. Chem. 


liii, 869, 3993, 1931 ; Ellis and Morgan, Trans. Far. 
xxviii, 826, 1932 
t David, Davies, and Jordan, 
1930; xii, 1034, 1031; xvii, 172, 
t Sehmidt, Deut, Phys. Ges 


Phil. 
1934 ; 
, xi, 87, 1909. 


xviii, 228, 1934. 
Kohn, Ann. 


investigators will be confirmed, namely, that identical | issued by Messrs. The Calcutta Electric Supply Corpora- 
tion, Limited, Victoria House, Vernon-place, Bloomsbury - 
square, London, W.C.1, shows that 229,936,667 units 
| were sold in 1934, as compared with 190,151,448 in 1933, 
an increase of 39,785,219. It should be added, however. 
that the 1934 total includes 18,503,259 units generated 
at the Bhatpara station, which was acquired by the 


* Pringshein Fluorescenz und Phosphorescenz, 3rd 
Edition, 1928, page 22. Bacher and Goodsmit, Atomic 
Energy States, 1932, page 479. 

t Kneser, Ann. Phys., xi, 761, 777, 1931; xvi, 337, 
1933; Z. Phye., xxxii, 179, 1931; Z. Phys., xxvii, 649, 











Phys., xliv, 749, 1914; National Phys. Lab., 1926 Report, | 1932; Nature, exxix, 797, 1932 ; J. Acoust. Soc. Amer. | Company on January 1, 1934. 

page 63 ; Loomis and Perrott, Ind. Eng. Chem., xx, 1004, | v, 122, 1933; Zener, Phys. Rev., xxxviii, 277, 1931;|— SE -_ 
1928; Griffiths and Awbery, Proc. Roy. Soc., A, exxiii,| Henry, Nature, exxix, 200, 1932, Eucken, Miicke, and| * All such data available to date have been arranged 
401, 1929. Becker, Naturwiss, xx, 85, 1932; Wohl and Magat,| by the present authors in two tables which will short! 


§ Barnes, Phys. Rev., xxiii, 178, 1924; 
Vag., liii, 127, 1927, also Noyes and Wilson Astrophys. J 
vii, 20, 1923. 

| Hershey, Ind. Eng. Chem., 

a 


xxiv, 867, 1932. 
Lewis and von Elbe, Phil. Mag., in print. 


| 
Bennett, Phil. | Z. Phys. Chem., B, xix, 536, 1932 ; 
| Roy. Soc., A, exlvii, 292, 1934. 


Lewis and von Elbe, | 
J. Chem. Phys. (in print); Sharratt and Griffiths, Proc. 


appear in the J. Amer. Chem. Soc. 

+ Comparisons have been given by the present 
authors: for flame temperatures, Lewis and von Elbe, 
Phil. Mag., in print ; for explosion pressures, Lewis and 
| von Elbe, J. Chem. Phys., in print. 


t Proc. Roy. Soc., A, |xxvii, 387, 1906. 
§ Phil. Mag., xii, 1046, 1931. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that on January 28 
there were approximately 10,053,000 insured persons, 
aged 16 to 64, in employment in Great Britain. This 
was 195,000 less than on December 17 last, but 175,000 
more than on January 22, 1934. On January 28, 1935, 
the numbers of unemployed persons on the registers 
of employment exchanges in Great Britain were 
1,882,034 wholly unemployed, 353,994 temporarily 
<topped, and 89,345 normally in casual employment, 
making a total of 2,325,373. This was 239,558 more 
than the number on the registers at December 17, 1934, 
and 63,695 less than a year before. The total com- 
prised 1,820,758 men, 78,608 boys, 355,315 women, 
and 70,692 girls. The rise in unemployment as com- 
pared with December, which is normal at this time of 
the year, was accentuated owing to unfavourable 
weather and a large registration of juveniles who 
reached school-leaving age at the end of the December 


term. 


The decline in employment between December 17 
and January 28 was most marked in those industries 
which ordinarily experience a seasonal setback in 
January, including the distributive trades, building 
and public works contracting, road transport, dock and 
harbour service, hotel and boarding-house service, and 
the printing and tailoring industries. In building and 
public-works contracting the normal seasonal decline 
was accentuated by the effects of unfavourable weather 
conditions in many districts on January 28. There 
was also a decline in the cotton, woollen and worsted 
and hosiery industries, in general engineering, and in 
electrical apparatus and metal goods manufacture. 





In the case of about 57 per cent. of the total of 
1,962,667 persons on the registers who were applying 
for benefit or unemployment allowances, the last spell 
of registered unemployment had lasted less than three 
months, and in the case of about 70 per cent. it had 
lasted less than six months; about 20 per cent. of 
the total had been on the register for twelve months or 
more. A considerable proportion of the persons who 
have been on the register for extended periods will 
have had one or more short spells of employment, 
lasting not more than three days each, during such 
periods. 


The Minister of Labour has referred to the Unemploy- 
ment Insurance Statutory Committee, under Section 19 
(6) of the Unemployment Insurance Act, 1934, for 
their advice, the question whether regulations should 
be made under Section 2 (3) of the Unemployment 
Insurance Act, 1934, making employment of a few 
hours’ duration only in the week uninsurable, and, if 
so, what number of hours should be prescribed. Before 
advising the Minister on this matter, the Statutory 
Committee are prepared to receive and take into 
consideration the views of interested parties. Any 
representations on the subject should be addressed to 
the Secretary to the Unemployment Insurance Statu- 
tory Committee, Montagu House, Whitehall, London, 
S.W.1, so as to reach him not later than March 7, 1935. 

Some time ago a National Recovery Committee was 
appointed by President Roosevelt to investigate what 
has come to be known as technological unemployment 
in the motor-car manufacturing industry. The con- 
clusions of the committee, which has now reported, 
have had such an effect on public opinion that, 
according to the New York correspondent of the 
News-Chronicle, “‘appeals are being made to the 
President to declare a moratorium on new industrial 
inventions for the remainder of the depression.” Many 
illustrations are given by the committee of the way 
in which new inventions are displacing man power. 
Less than five years ago, it is stated, a manufacturer 
finished 108 cylinder motor blocks on a given line-up 
with 250 men. To-day the same line-up uses only 
19 men, and the operation is performed more speedily. 
\n automatic buffing machine, installed in 1933, 
would, if used full time, displace 150 men. One motor- 
car lock manufacturer is introducing automatic buffing 
machines entirely to displace labour. 





A roller-bearing manufacturer, who employed 
1.011 men a year ago, has now dismissed 150 of them 
ind increased production 15 per cent. by using labour- 
eliminating machinery, coupled with a speed-up 
system. Ball bearings were formerly inspected and 
sorted by hand, but now human labour has been 
entirely eliminated. A 60 per cent. cut in labour has 
been produced by a new method of polishing moulding 
strips, and a similar reduction has been brought 
ithout by a new method of placing ring inserts for 
valve seats in cylinder blocks. 





In a written reply to a question in the House of 
“ommons last week, Mr. Stanley, the Minister of Labour, 


stated that the total expenditure in respect of transi- 
tional payments from the commencement of the 
scheme in November, 1931, up till the end of 1934, 
was approximately 146,250,0001. It is estimated 
that if during this period the same persons had received 
unemployment benefit without the application of 
the means test the cost would have been about 
161,500,0001. The expenditure on transitional pay- 
ments in‘ December, 1934, was at the rate of approxi- 
mately 41,000,000/. a year. If the persons concerned 
had been in receipt of unemployment benefit in Decem- 
ber, 1934, it is estimated that the cost would have been 
at the rate of about 46,250,0001. a year. These figures 
did not take account of cases in which “ nil” deter- 
minations of transitional payments were given. 





Writing in the Report of the General Federation of 
Trade Unions for the fourth quarter of 1934, Mr. 
Appleton, the general secretary, suggests that some 
of the measures taken to promote trade recovery 
involve unusual interferences by the Government with 
individual liberties, together with unusual attempts 
to finance, with public money, individual enterprises. 
‘“* Every responsible organisation,” he goes on to say, 
‘“must be wondering what the ultimate result of 
various controlling and directive measures will be, 
and which section of the community will benefit 
most by the new economical policies. While these 
are developing, the attitude of the General Federation 
must be one of watchfulness. Where measures 
promoted by the State, or by corporations, threaten 
to increase the costs of living, or to intensify the dis- 
parities between the wages and hours in the sheltered 
and unsheltered occupations, it cannot remain uncon- 
cerned. When salary cuts are returned to those whose 
wages are provided out of rates and taxes, the Federa- 
tion must continue to press the claims of those engaged 
in positive production—the agricultural worker, the 
miner, the moulder, the textile operative and the 
hosts of those directly engaged in transforming nature’s 
products into consumable and wealth-creating commo- 
dities.” 


That is, and always has been, Mr. Appleton reminds 
members, the general policy of the Federation, and the 
changes in governmental outlook and practice do not 
diminish the need for its continuance. ‘‘ That the 
Government is interfering in industry is,” he says, 
‘‘ obvious ; that it must continue to interfere is certain. 
No Government can, in future, leave its industrial 
and commercial interest entirely to chance or to 
unguided private enterprise. On the contrary, every 
Government must take cognisance of commercial 
ineptitudes and wastes and obstacles, and strive, as 
best it may, to safeguard the living, the employment 
possibilities and standards, as well as the territorial 
security of its people. These Governmental operations 
will tend to trespass upon liberties and conditions 
which, hitherto, have been prized, and it will need, 
not only the independent thinker, but the defensive 
organisation, to prevent the trespasses eliminating 
rights or liberties which should justly be preserved.” 


During the fourth quarter of 1934, the General 
Federation of Trade Unions received 6,5931. 5s. in con- 
tributions from affiliated societies and paid out in 
benefits, 2631. Os. 10d. In a note on the accounts, 
Mr. Appleton points out that the bank overdraft 
has been paid off, partly with the aid of increased 
balances from contributions, partly by returns from 
investments, and partly by using the money accruing 
from the repayment of loans. ‘* Overdrafts,”” he 
adds, “ are never liked by trade unions, but when they 
are incurred, as this one was, to help harassed and 
heavily burdened sets of colleagues, the liabilities 
incidental to them are shouldered cheerfully and met 
honestly.” The number of societies affiliated to the 
Federation is 95, of which 64 are on the higher scale, 
28 on the lower scale, and 3 on both scales. The 
membership on which contributions are based is 
360,172, of whom 225,542 are on the higher scale, 
125,380 on the lower scale, and 9,250 on both scales. 

Addressing the annual conference of the National 
Fedération of Professional Workers, Mr. George Lathan, 
the president, said that in the planning and re-organisa- 
tion of industry and commerce they must insist that 
due regard should be paid not only to community 
interests, but also to the human factor. They must 
make a strong protest against the planning which 
scrapped men and women and threw them on the 
streets, often after many years of faithful service. 
Mr. Alfred Short, representing the clerical section of 
the Transport and General Workers’ Union, said that 
a new spirit was abroad among non-manual workers. 
Labour had been criticised for paying too much 
reverence to the pick and shovel, but the fault rested, 
not with Labour, but with the clerk, who had regarded 
himself as something apart and distinct from the 
man who had to soil his hands and bend his back. 








A resolution, moved by Mr. J. R. Leslie, representing 
the Shop Assistants’ Union, and adopted by the 
conference, advocated the raising of the salary limit 
both for unemployment insurance and health insurance 
from 250/. to 5001. a year ; the introduction of a shorter 
working week, without the reduction of salary scales ; 
compensation for loss of employment; the lowering 
of the qualifying age for national old age pensions ; 
and the compulsory adoption by all local authorities 
of superannuation schemes for their officers and 
servants. It was announced that the total member- 
ship of the affiliated organisations was 110,000 ; a year 
ago it was 102,500. 


The General Council of the Trades Union Congress 
states that as a result of its efforts, all workers employed 
underground in hematite iron-ore mines, whether 
engaged in actual mining operations or otherwise, will 
now have a claim for compensation if they contract 
silicosis. Following prolonged investigation, medical 
and other, and lengthy negotiations with the Home 
Office, an Order has been issued to include workers 
engaged in hematite iron-ore mining under the silicosis 
scheme for workmen’s compensation purposes. It was 
reported to the Trades Union Congress last year that 
this question had been considered by the Medical 
Research Council, following representations made to 
that body by Dr. H. B. Morgan, the medical adviser 
of the Trades Union Congress, who subsequently visited 
the iron-ore districts of Cumberland and got into 
touch with the medical officers in the area. As a 
result, it was established that silicosis was a disease 
contracted by persons engaged in hematite mines. 


The weekly organ of the International Labour 
Office at Geneva, quoting the Russian periodical Za 
Industrializatsiu, states that the annual programme 
for the production of cast-iron in the Soviet Union, 
having been carried out in full for the first time, 
Messrs. Stalin, Molotov and Ordzhonikidze received 
a delegation of managers of the iron and steel industry 
on December 28, 1934. Mr. Stalin pointed out that 
when the first five-year plan was in course of applica- 
tion, the iron and steel industry suffered from a marked 
shortage of experts; the Government had, neverthe- 
less, decided to build factories and machines as rapidly 
as possible without waiting for the training of the 
necessary additional staff. This method, though 
involving considerable material loss through damaged 
machinery, low-quality output, &c., had saved time 
and enabled great progress to be made, as regards 
both production and the training of staff, within a 
comparatively short period. 


The most urgent business for 1935, Mr. Stalin 
continued, was to remove the disproportion between 
the output of cast-iron and that of cast and rolled 
steel. ‘Chis might be done if modern technical methods 
were adopted, for the poor showing of the Martin ovens 
and rolling mills had been due mainly to faulty organisa- 
tion and the insufficient training of the technical staff. 
The dictum that technique is all-important in a period 
of reconstruction did not apply to the perfection of 
machinery only; it was time to state frankly that at 
present the most important factor in production was 
the corps of human experts. Skilled workers must, 
therefore, be carefully trained and fully appreciated, 
and distributed and organised in the way best suited 
to production ; wages must be fixed so as to favour 
the crucial stages of production; and men must be 
encouraged to improve their technical knowledge and 
skill. 


A communication received by the International 
Labour Office at Geneva, states that a new organisation 
known as the Catholic Employers’ Association has 
been formed in Madrid. Ina manifesto to all employers 
and their technical experts, the association declares 
that though it will defend the interests of its members, 
it is not opposed to the existing employers’ organisa- 
tions, which it will assist whenever it considers such 
a course necessary. The immediate aim, it is stated, 
is to cultivate an employers’ point of view in conformity 
with the doctrines of the Church, and to found a power- 
ful organisation on this basis; labour relations will 
then be governed by Christian standards. 


The National Industrial Conference Board of the 
United States recently announced the results of a 
survey among 226 leading employers, on the effects of 
the National Industrial Recovery Act on industrial 
relations. Sixty per cent. of those questioned declared 
that they perceived no change in industrial relations 
since the Act became effective; 15 per cent. said that 
they considered relations with the employees to have 
improved ; and 25 per cent. said that they were less 





satisfactory. The undertakings covered by the survey 
employ more than 500,000 workers. 
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THE HASLAM AND NEWTON 
HYDRAULIC VARIABLE POWER 
TRANSMISSION. 


ALTHOUGH the possibilities of the hydraulic variable 
gear have attracted inventors for a considerable number 
of years, it is only comparatively recently that designs 
the 
transmission, for 

however, now 
classes of 


have been developed capable ot competing with 
mechanical gear box, or with electric 
road and rail Such 
firmly established for the 
transport, and are finding increasing application on 
the railways. It recalled that a new 
of this type was developed by Messrs, Haslam and 
Newton, Limited, Alfreton-road, Derby, in connection 
with one of the Diesel locomotives now under test by the 
London Midland and Scottish Railway, the locomotive 
itself being one of the company’s 0-6-0 type shunting 
engines converted at the Derby works. In this loco 
motive, which was put into service towards the end of 
1932, the transmission gear was driven by a Davey 


use, gears 


heavier 


are, 
road 


may be gear 


Paxman oil engine, and consisted of two units, a pump 
coupled to the engine and a motor coupled to the jack 
shaft. The gear has been further developed by Messrs. 
Haslam and Newton in the interval, and is now avail 
able as a pump and motor combined, or in its original 
form of two separate units. The transmission is being 
standardised in seven sizes, capable of transmitting 
from 10 h.p. to 156 h.p. A combined unit of the latest 
type, for transmitting 100 h.p., is illustrated in Figs. | 
to 6, on this and the opposite pages. 

In Fig. 6, the pump unit, driven by the engine, is 
shown on the right, and the motor unit, coupled to the 
final transmission, on the left. The two units are 
generally similar in construction, but the pump unit 
is of variable stroke, while the stroke of the motor is 
constant. It will be observed Fig. 6 that the 
portion of the driving shaft inside the casing is en 
larged, the two shaft roller races being mounted on this 
enlarged portion Between these bearings the shaft 
is cut away on each side to give the section shown at 
the centre of Fig. & Two segmental-shaped pieces 
make contact with the flats on the shaft, and are held 
in position by a ring embracing, and pinned to, them. 
This ring, together with the segmental pieces, is moved 
across the flat faces of the central shaft to 
pump stroke. To effect this motion it will be seen 
that two blocks, having inclined grooves cut on their 
inner faces, are inserted the faces of the 
segmental pieces, and that the inclined grooves engag« 
with corresponding projections on a central operating 
rod inserted in a recess in the enlarged portion of the 
shaft, and projecting beyond the end of the shaft, as 
shown in Fig. 6, The two segmental pieces with their 
grooved blocks, together with the ring and operating 
rod, are shown separately in Fig. 4. It will be evident 
that when the operating rod is moved to the left, in 
Fig. 6, the segmental pieces will be moved up, thus 
altering the eccentricity of the pump. In Fig. 5 the 
position of the parts shown corresponds to maximum 
eccentricity, and therefore to maximum capacity of the 
pump. ‘The eccentric is shown in its central position 
in Fig. 6. The mechanism for moving the operating rod 
is shown in Figs. 4 and 6. It will be seen from the 
latter figure that a ball race is mounted on the inner 
end of the rod, and that this ball race is embraced by 
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Fig. 4. 


ring is shown on the extreme right in Fig. 4. A saddle 
| piece, shown near the left-hand side in the same figure, 
fits over the top of this ring, the saddle being provided 
with a groove registering with the projection on the 
ring, as shown in Fig. 6. The saddle is held in place 
by a roller making contact with a hardened guide strip 
inserted in the bottom, as shown in Fig, 6. Racking teeth 
| are cut on the two upper faces of the saddle, and these 
teeth engage with two segments, shown separately in 
Fig. 4, which are clamped on a square ona cross shaft. 
}as indicated in Fig. 6. This cross shaft is carried 
through to the outside of the casing and provided with 
a handwheel The two internal bosses oa the casing 
| centre piece, forming the shaft bearings, are clearly 
| visible in Fig. 2. 
Again referring to Figs. 5 and 6, it will be observed 
that a double roller race is mounted on the ring already 
| referred to, the inner portion of this race forming the 
eccentric proper, and the outer portion the eccentric 
sleeve. Seven flat brackets are mounted on the sleeve, 
as shown in Fig. 5, being held in place by a ring on 
each side, the two rings being provided with an inner 
groove embrac ing the bracket feet, as shown in Fig. 6. 
The two rings, in effect, form the main pump piston, 
as their motion within the circular pump casing causes 
the main displacement of the oil. It will be observed 
from Figs. 1 and 5 that there are seven radial slots 
in the pump casing, roller bearings on each side of the 
flat brackets referred to making contact with the walls 
of the slots. Actually, Fig. 1 shows the motor end of 
this unit, but the roller arrangement is identical at 
both ends. The effect of this disposition of the parts 
is to produce fourteen pumping spaces, seven of 








a ring with a projection on its upper surface. This 


proximately rectangular section formed between the 
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pumping ring, the casing and the rollers, and seven 
above the rollers. Each of these fourteen spaces is 
| provided with a separate port passing through the 
| wall behind the pump into the central space in the 
jcasing. One of the ports communicating with a 
rectangular space is shown in section at the top in 
| Fig. 6, while one of those communicating with a space 
| above a roller is shown at the bottom in the same figure. 
The spaces may be regarded as being in pairs, each pair 
consisting of one space above a roller and one adjacent 
rectangular space, as the ports corresponding to these 
spaces are arranged to open and close simultaneously. 
To ensure this, the ends of the ports remote from the 
pump are accurately machined to jig. The control 
is effected by alternately covering and exposing these 
port ends by means of a gyrating ring. This ring can 
be seen in section in Fig. 6 between the back face of 
the wall referred to and the central ring piece in the 
easing. It will be observed that the control ring is 
mounted on a ball race embracing an eccentric on the 
end of the driving shaft. This ring can also be clearly 
seen, lying on the rear wall face in which the ports 
terminate, in Fig. 3. 

No difficulty will be experienced in understanding 
the operation of the pump, as it will be clear that 
when the driving shaft rotates, any one of the fourteen 
spaces referred to will alternately increase and decrease 
in volume. At any given instant half the spaces are 
delivering oil while the other half are being filled. The 
| primary purpose of the rollers is to act as dividing walls 
| between the rectangular compartments. To make this 
| point clear it is necessary to consider the pressure 
distribution on the walls of these compartments. 
| Referring to Fig. 5, and assuming clockwise rotation, 
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the compartments to the left of the vertical centre line 
will be discharging, while those to the right will be 
filling. The pressure on the two sides and top of the 
rollers will, in general, therefore be balanced, only the 
two rollers forming the division between the suction 
and pressure areas being subject to load. The number 
and disposition of the rollers are such that a true rolling 
action is maintained on each roller during the period 
at which it is acting as a pressure seal, contact being 
maintained by the pressure. The suction and delivery 
sides of the pump are formed by a circumferential wall 
in the centre piece already re ferred to, which is shown 
separately in Fig. 2. A relief valve with a strong spring 
opening from the high- to the low-pressure side, is pro- 
vided in the circumferential wall to prevent possible 
damage to the set in case of excessive pressure, and a 
second valve with a light spring, opening in the opposite 
dire ‘ction, is provided to avoid the risk of cavitation in 
the event of over-running. These valves are not shown 
in the sections, but the openings in which they are 
fitted can just be seen above the bosses for the control 
shaft in Fig. 2. 

It is unnecessary to desctibe the motor side of the 
set, as this is identical with the pump side, except that 
the eccentric is of the fixed-throw type. To obtain 
the reverse it is nec essary to rotate the motor control 
ring eccentric through 180 deg., and the mechanism 
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Automatic Control 


for effecting this movement is shown in Fig. 6. It will 
be observed that a bevel wheel is incorporated with 
the eccentric, and that the corresponding bevel pinion 
is mounted on a vertical shaft passing through the 
casing, and provided with a hand lever at the top. 
The vertical shaft is made to slide, and the bevel gears 
are normally held out of engagement by a spring on 
this shaft. Engagement is effected when required by 
pushing the shaft in against the spring pressure, a 
knob being provided as shown for this purpose. The 
eccentric and bevel wheel can be seen in Fig. 1. The 
whole set is balanced by means of discs with suitable 
lightening recesses. These discs can be seen between 
the inner roller bearings and valve rings in Fig. 6. 

It has already been stated that the pump and motor 
can be supplied as separate units, and a separate 
variable-delivery pump is illustrated in Fig. 7. This 
is identical in principle with the pump already described 
as forming part of the combined set, but the suction 
and delivery spaces are formed with inlet and outlet 
openings for connecting up to pipe lines. The method 
of operating the gear for varying the capacity is also 
different on the model illustrated in Fig. 7, the motion 
being effected in this case automatically by oil pressure 
derived from the high-pressure side of the pump. It 
will be seen that two pistons are mounted on the control 
rod, separated by a wall, and that the oil is delivered 
behind one or other piston, as required, by an automatic 
piston valve, the position of which is regulated by the 
actual delivery pressure. The pump is thus of the 
constant-pressure type, and is designed for an output 
of 52,800 cub. in. at 1,000 lb. per square inch, the power 
required to drive the pump being 133 brake horse-power, 

A test on the 100 h.p. combined set was carried out 
on January 15 and 16 by Professor A. H. Gibson, of the 
University of Manchester. The set was coupled up 
between an electric motor and a Heenan and Froude 
dynamometer, the input being measured by standard- 
ised ammeter and voltmeter. The motor was kept at a 
constant speed of 750 r.p.m. with a wide range of speed 
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of the driven shaft, the speed of the motor being 
measured by a stroboscopic dise illuminated by a 
neon lamp, and that of the driven shaft by a tacho- 
meter. After completing the tests, the motor was 
direct coupled to the dynamometer to obtain a direct 
relationship between the instrument readings and the 
horse-power output of the motor. Professor Gibson 
states that the results may be regarded as accurate to 
within about + 1 per cent. The majority of the tests 
were carried out with the dynamometer adjusted to give 
the designed fluid working pressure of 800 lb. per 
square inch, but three tests were carried out at 600 Ib. 
per square inch pressure, and one at 1,000 Ib. per 
square inch pressure. 

The results of the tests showed an overall efficiency 
reaching a maximum of 84 per cent. when the speed 
ratio approximated unity, and exceeding 80 per cent. 
for all speed variations not greater than 2 to 1. The 
efficiency did not fall below 70 per cent. with a speed 
variation as great as 5 to.1. It is pointed out in Pro- 
fessor Gibson’s report that, as the efficiency of the 
pumping and motor ends may be assumed to be 
identical, the separate efficiency of each reached 92 per 
cent., so that this can be taken as the efficiency of the 
separate unit shown in Fig. 7, As a matter of fact, an 
even higher efficiency might be anticipated, as the form 
of the passages in this case are more favourable to a 
low fluid friction. A further point made by Professor 
Gibson is that if the design were such as to make the 
capacity of the motor greater than that of the pump 
the speed of the driven shaft would be correspondingly 
lower, so that the reduction in efficiency on the lower 
speeds would be less. The operation of the gear 
throughout the tests was stated to be smooth, and it is 
stated that there was no sign of cavitation. The tests 
at 600 Ib. per square inch and 1,000 lb. per square 
inch indicated that, for a given speed reduction, the 
efficiency increased slightly with the working pressure, 
the effect being, however, small. The gear was com- 
pletely stripped after the tests, which, with previous 
runs, gave a total working period of 250 hours. The 
condition of all parts was reported to be excellent, with 
no signs of wear other than slight polishing of some of 
the working surfaces. There was no sign of wear on 
the aluminium-alloy distribution valve rings or on the 
various roller bearings, and in his report, Professor 
Gibson expresses the opinion that the gear would run 
almost indefinitely without appreciable wear. It may 
be mentioned, in conclusion, that the precaution was 
taken in the tests of by-passing a proportion of the oil 
through a small cooler, this being sufficient to keep the 
temperature at a satisfactory figure on the longest runs. 








Ex-British WestiIncHouse Assocration.—The six- 
teenth annual dinner of the Ex-British Westinghouse 
Association will be held on March 15, at the Trocadero 
Restaurant, London, W.1, Mr. A. P. M. Fleming being in 
the Chair. Tickets may be obtained from Mr. L. 8. 
Hawes, 51, Fontenoy-road, 8.W.12. 
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| CONTRACTS 


Messres. Norra British Locomotive Company, 


4IMITED, 110, Flemington-street, Springburn, Glasgow, 


I 
Berore the war the comparatively small number of | have received orders for 14 superheated duplicate loco- 


graphite electrodes consumed in the electric steel 
melting furnaces of this country were obtained from 
abroad, principally from the United States. During 
the war, however, six firms of Sheffield steel makers, 
Mc SSrs. | hos. 
English Steel Corporation, Limited, Hadfields, Limited, 
Brown Bayley’s Steel Works, Limited, Samuel Osborn 
and Company, Limited, and Kayser, Ellison and 
Company, Limited, joined together, at the urgent 
request of the War Office, and erected special works 
for the manufacture of amorphous carbon electrodes 
under the name of The Electrode Company of Sheffield, 
Limited. 

These steel makers have now been able to make an 
agreement with the Acheson Graphite Corporation of 
New York, the principal suppliers of electrodes to the 
steel, chemical and other trades, whereby a company 
known British Acheson Electrodes, Limited, has 


as 
been formed. The chairman of this concern, is Mr. C. W. | 
Kayser, chairman of Messrs. Kayser, Ellison and | 


Company, Limited, and previously chairman of the 
Electrode Company of Sheffield, Limited. The managing 
director is Mr. A. M. Williamson, while the English 
representatives on the Board, in addition to Mr. Kayser, 


will be Mr. A. J. Grant, Messrs. Thos. Firth and John 
Brown, Limited, and Mr. A. Dunbar, Messrs. English 
Steel Corporation, Limited. Mr. P. M. Chetwynd 


Stapleton, will be manager of the works at Wincobank, 
which are to be considerably extended and modernised, 
and will, it is hoped, by the end of the year, be able 
to supply all the amorphous carbon and graphite 
electrodes required for the British trade. The offices 
Town Hall Chambers, 








of the new company are at 
Fargate, Sheffield 
TENDERS 
Wer have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
stated below Details may obtained on 
ap} lication to the Departim nt, at the address, 
the reference number given being quoted in each case. 
Steel Tuhes 
Railways of Siam, Bangkok ; 


tender in be 


above 





and Klements Roval State 
April 5 (G.Y. 14,755.) 


Locomotive Boiler Tubes, cold-drawn ateel:; also pressed 


Su perheater 








steel doors Royal State Railway of Siam, Bangkok ; 
Apml 5. (G.Y. 14,767.) 

Electricity Meters, 15.318, for use on a 220-volt 
three-phiuas three-wire, 50-cycle system State Elec 
tricity Supply and Telephones Administration, Monte 
video rugruay March 28 (A 12,915.) 

Electri Lamps vacuum gas-fi i, and carbon, 
ranging from 15 to 1,500 watts, for various voltages 
State Electricity Commission of Victoria, Melbourne 
March 4 (A.Y. 12,917.) 

VIR. Cables Indian Stores Department, New 
Delhi March 7 (A.Y. 12,920.) 

Four-Pin Plugs and Sockets, 4,000, fifteen-ampere, | 
for use on electric ranges. Cape Town Electricity 
Department March 27 A.Y. 12,921 

Turntable, &5-ft electrically-driven. South African 
Railways and Harbours, Johannesburg March 4 
(GY. 14,777.) 

Wild-Steel Plate to Specification C.M.E 9 1930, 
svinbol No. 8 South African Railways and Harbours, 
Johannesburg March 18 (G.Y. 14,780.) 

Metal Culverts, 50 to 110, of 6-m. span Consortium 
Kampsax, Tehran, Persia; March 3 G.Y. 14,781.) 

Mild Steel, 42 tons of plates and 22 tons of angles for 
use in the Government workshops Egyptian Ministry 
of Public Works, Cairo March 2 (G.Y 14,786 


Steam Boers, hot-water caloritiers, cooking apparatus 


vegetable boilers, milk pans and stainless-steel sinks 
Egyptian Ministry of Public Works, Cairo; March 2 
(G.Y. 14,787.) 

Overhead Travelling Crane of 5 tons capacity for the 
engine room at the Giza and Gezira Water Works 


Egyptian Ministry of Public Works, Tanzim Department, 
March 11 (A.¥. 12,922.) 


Hand-Operated Crane 


Cairo 


overhead travelling, of 5 tons 


capacity, New Zealand Public Works Department, 
Wellington March 19 A.Y. 12,924.) 

Motor-Coach Mechanical Equipment Lithuanian Rail- 
way Administration, Supply Service Department, 
Kovno ; February 27. (G.Y. 14,791.) 

Garden Implements An inquiry has been received 


from Detroit, U.S.A., for power and hand lawn-mowers, 
fertiliser and seed distributors, lawn rollers, sprinklers 
and other garden accessories and tools of United Kingdom 


manufacture (G.Y. 14,759.) 
Furniture Fittings, d« \ firm in Tetuan, Morocco, 
desires to be placed in touch with United Kingdom 


manufacturers of handles and other fittings, in chromium 
oxidised r bed-room and dining-room 
also metal bedsteads 


plate or metal, fo 


furniture, 


Firth and John Brown, Limited, the | 


motive boilers for the Assam Bengal Railway Company, 
|} and for 28 superheated duplicate locomotive boilers for 
the East Indian State Railway. They have also received 
an order from the London and North Eastern Railway 
Company for 20 locomotives of the K.3 class, three- 
| cylinder, 2-6-0 type, for mixed traffic, with six-wheel 
tenders. 

| Messrs. British Timken, Liwitrep, Cheston-road, 
| Aston, Birmingham, have obtained an order for the 
bearings of a Russian rolling-mill plant in an engineering 
works in the Urals. The equipment comprises eight large 
| heavy-duty tapered-roller bearings of the four-row type, 
| each measuring 2 ft. 7 in. across. Upwards of 400 smaller 
tapered-roller bearings have also been ordered. 


Messrs. Tue Brirish THomson-Hovusron Company, 


Limirep, Rugby, have received an order for a 75,000-kW | 


turbo-alternator for installation in the Barking “B” 
| power station of Messrs. The County of London Electric 
Supply Company, Limited, this being the third set 
installed by them in this power station. Other orders 
comprise a 50,000-kW turbo-alternator for the Kearsley 


| 


Company, the alternator to be wound for 33,000 volts, 
| and for a 30,000-kW turbo-alternator for Messrs. Balfour 
| Beatty and Company, Limited, for the Spondon power 

station of Messrs. The Derby and Notts Electric — 

Company. 

Tae Lonpon anp Nortn Eastern Raitway Com- 
| PANY has placed orders for 24 composite coaches with 
} Messrs. Gloucester Railway Carriage and Wagon Com- 
| pany, Limited ; for 36 third-class coaches with Messrs. 
| R. Y. Pickering and Company, Limited, Wishaw ; for 

35 second and third-class coaches with Messrs. Cravens 
| Railway Carriage and Wagon Company, Limited ; for 
seven vestibuled carriages with Messrs. The Birmingham 

Railway Carriage and Wagon Company, Limited ; and 
| for four vestibuled carriages with Messrs. Metropolitan- 
Cammell Carriage, Wagon, and Finance Company, 

Limited 

Messrs. Tue ENGtisu Evecrric Company, Limrrep, 
Stafford, have received an order from the Portsmouth 
Corporation for 12 double-deck, top-covered, all-metal 
omnibus bodies. These will be designed so as to be 
suitable for mounting on a two-axle forward-control 
chassis and will be provided with vestibule rear entrances. 
The total seating capacity 

24 being accommodated in the lower saloon 
the upper saloon 


and 26 in 

Messrs. GANZ AND Company, Limirep, Budapest, 
have received an order from the Argentine State Rail- 
ways for 18 Diesel rail-cars. The firm has also in hand a 
number of these vehicles for the Royal Hungarian State 
Railways and ten for the Egyptian State Railways. 
The rail-cars concerned are 23m. in length; 29 are for 
the metre gauge, two for the 1-435 m. gauge, and three 
for the 1-676 m. gauge. The cars are partly for suburban 
and partly for long-distance traffic, and their equipment 
has been selected accordingly. Each car is driven by a 
Ganz-Jendrassik 220/275-h.p. Diesel engine. Messrs. 
Ganz state that a further order for 16 rail-cars is 
expected to be placed with them by the Argentine State 
Railways after a lapse of six months. 


INTERNATIONAL ComBUsTION, LimtreD, Ald- 
|wych House, Aldwych, London, W.C.2, have recently 
supplied three pulverised-fuel boilers to the Western 
Australian Government Tramways and_ Electricity 
Supply, for East Perth power station extensions. Other 
orders include ash-handling plant for the Stourport 
|} power station and an air heater, fans and ducting for 


Messrs. 


| Messrs. The South African Torbanite Mining and Refining | 


| Company 
| Messrs. Hartanp anp Wotrr, Lorep, North 

Woolwich, London, E.16, have received an order from 
| Messrs. The Thames Steam Tug and Lighterage Company, 
| Limited, London, for six decked swim barges, 81 ft. 
| 3 in. in length and to carry 180 tons 


| Messrs. Tut Bravsn ELecrricau 
Company, Limrrep, Faleon Works, Loughborough, have 
received a repeat order from Messrs. The Blue Star Line, 
Limited, London, for a further six of their 300 brake 
horse-power opposed four-cylinder type Diesel engines, 
which are to be used in new vessels for driving CO, 
refrigeration compressors to be supplied by Messrs. J. 
and E. Hall, Limited, Dartford. Of the first six engines 


built, two have been installed in the M.S. Imperial Star | 


and two in the M.S.New Zealand Star, while the remaining 


| two are for installation in the M.S. Australia Star. 


| Messrs. J. anp E. Hay, Lourrep, Dartford Ironworks, 
| Kent, inform us that the refrigerating plant supplied and 
fitted by them board the Blue Star motor liners 
| Imperial Star and New Zealand Star, deal with large 
| insulated cargo spaces in the "tween decks and holds, 
| having a total insulated capacity of about 570,000 cub. ft. 
| The refrigerating machinery comprises two large hori- 
| zontal twin-compressor CO, machines of the enclosed 
| type, with forced lubrication, and arranged for working 
| with intermediate liquid cooling, sometimes called the 
.,. Multiple Effect System.” 








| Pracve Samptes Farr.—Preparations for the forth- 
}coming Prague Samples Fair, which is to be held from 
| March 10 to 17, are now well advanced. The exhibits 
| at this, the 30th Fair of the series, will cover the whole 
| field of the Czechoslovakian industries and will be 
arranged in 17 groups. The Fair held in September last 
was attended by 4,500 visitors from abroad 





power station of Messrs. The Lancashire Electric Power | 


will be for 50 passengers, | 
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SHEFFIELD, Wednesday 
Iron and Steel.—The rise of 5,000 in the total of 
Sheffield’s unemployed is due not to any decline in 

activity in the steel and engineering branches, | 

largely to seasonal slackness in the cutlery and elect: 
ey industries. Bulk-steel production continues on a 
igh level, furnaces producing basic steel are working t« 
capacity, and bar mills and rod departments have good 
| order books. Rolling mills, forges, and press shops ar 
| Satisfactorily employed. In the heavy machinery and 
| engineering branches the position is more encouraging, 
| though there is still a dearth of foreign railway orders. 
| India, China, and South America are not purchasing 
with anything like the freedom of five years ago, but South 
Africa is a better market. Inquiries are now in circula 
tion for buffers, axles, wheels, springs, and tyres. In 
addition there is a stronger call for carriage furnishings 
Most of these are now made in stainless steel. Armaments 
manufacture makes little headway. Sheffield works 
| supplying steady tonnages of naval and mercantile stce! 
| forgings, castings, and auxiliary machinery. Firms 
| specialising in the production of heavy hollow forgings and 
boiler drums have sufficient work on hand to keep them 
operating at current capacity for some months ahead. 
Many of these contracts are in connection with electric 
power development schemes and low-temperature cur 
ponisation plants. There is a growing call for steel 
| bit-props, arches, beams and girders. Coal-cutting 
machinery is a progressive line. Overseas mining enter 
prises are taking a variety of plant from Sheffield,including 
crushing and grinding machines, washing plant, and 
dredger parts made of manganese steel. Road-making 
schemes in this and other countries are responsible for 
an improved demand for concrete and cement-mixers. 
elevators, mechanical trench diggers, and parts for steam 
rollers. The automobile trade is providing local firms 
with valuable orders. Works turning out gear boxes, 
clutch plates, gears, main shafts, cylinder blocks, piston 
rings and rods, and stainless body fittings are employed 
|to capacity. A local concern specialising in washing 
| plant and jacks is doing a heavy trade. No slackening 
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in the demand for stainless steel and related materials is 
Another progressive section is that producing 


reported. 
The tool 


| agricultural machinery parts and implements. 
| trades have more satisfactory order books. 
South Yorkshire Coal Trade.—While the inland market 
| shows” further expansion, overseas sales are still below 
|normal. More inquiries are in circulation, and prospects 
| are somewhat brighter. Activity in the local steel and 
engineering trades is reflected in the stronger call for 
industrial fuel. Forward buying is more pronounced 
The demand for housecoal is not up to the recent leve!. The 
bagging trade absorbs an appreciable tonnage of second 
ary sorts and large nuts. Foundry and furnace coke 
show little change, and gas coke continues firm. Quota 
tions are: Best branch handpicked, 24s. to 26s.; Derby 
shire best house, 20s. to 22s.; Derbyshire best brights 
17s. 6d. to 198. ; best screened nuts, 16s. 6d. to 17s. 6d. ; 
small screened nuts, 15s. to Il6s.; Yorkshire hards. 
16s. 6d. to 17s.; Derbyshire hards, 16s. 6d. to 17s. 6d 
rough slacks, 8s. to 9s. ; and nutty slacks, 73. to 8s. td 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 
Welsh Coal Trade.—Conditions have not improved in 
| the Welsh coal trade, and the outlook, at least for 
February, is not encouraging. Both inland and export 
trade is quieter and the slackness is more marked in 
the anthracite district. This week commenced with 1 
anthracite pits temporarily stopped through lack of 

business, while others were irregularly engaged, and ther: 
was considerable difficulty through excessive 

With regard to the exports of anthracite, conditions sinc 

the close of the Canadian season have been very dis 
appointing. Only occasional cargoes have been shipped tv 
the United States, owing to the taxation and restrictions 

placed upon imports of anthracite. The Canadian requir 

ments at ice-free ports have also been below expectations 

| while the inquiry from France and other places on the Con 
| tinent have been lower than for many years. The relativ’ 
mildness of the season on the Continent has reduced 
requirements, and imports of anthracite from Cochin 
China, Russia, &c., have limited the call for Welsh 
The consumption in South Wales for domestic purposes 
this season has proved unusually low. The setback in 
the iron and steel and allied trades has checked the con 
sumption of industrial fuel in South Wales, and the 
prospects of a recovery are not very bright for the next 
few weeks at least. All classes of coal have shown an 
easier tendency as regards values ; practically all larg: 
descriptions are on the minimum schedule, while washe 
smalls and sized bituminous classes, which for 
while were commanding premiums over schedule, hav’ 
lately been more freely obtainable and the premiums hav 
in some cases disappeared and in others are reduced 
The Great Western Railway weekly returns of shipments 
of all classes of coal and coke, including coastwise tract 
and bunkers, for the period from January 1 to February |" 
showed a total of 2,320,700 tons, representing a decline 
this year of 98,600 tons, or about 4 per cent. Hopes o! # 
revival of trade with Ireland and of increased shipments 
in other directions have not yet materialised. Labour 
troubles have assumed a rather more threatening aspec' 
This is more marked in the anthracite district than ¢'s 
where, as the clerks employed at the Swansea Valley p'ts 
of Messrs. Amalgamated Anthracite Collieries, Limited 

ceased work on Monday, demanding official recognit 
| by the company of the National Union of Clerks. Certa: 
its have been stopped in consequence, and some of thes 
| included the pits reported to be idle through slacknes 

| trade. The steam coal area has been more concerned 
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a long 
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the threat of the South Wales Miners to make the dispute 
at the Taff-Merthyr Colliery a general one for the coalfield. 
The Delegate Conference held last Saturday was adjourned 
until Saturday, February 23, in view of the intimation 
that Mr. Ernest Brown, the Secretary for Mines, would 
interview the Federation officials and the representatives 
of the Colliery Company. The trouble arises out of the 
previous strike at these collieries to enforce 100 per cent. 
membership of the South Wales Miners’ Federation. 

Iron and Steel.—In South Wales there is much dis- 
appointment over the check in the recovery of the iron 
and steel and allied trades, indicated since last autumn. 
The detailed returns of the British Iron and Steel Federa- 
tion for December, show only too clearly that the drop 
in the production of steel was substantial. While, in 
December, South Wales and Monmouthshire produced 
135,800 tons of steel, again ranking as the highest district 
in the country, this amount was 42,200 tons less than 
in October, and 10,400 tons less than in the previous 
December, which was equally affected by holidays. Over 
1934, the output of steel, which amounted to 1,847,900 
tons, showed an increase of 79,500 tons, following an 
increase in the previous year of 497,400 tons. Meanwhile, 
South Wales, with four furnaces produced 41,000 tons 
of pig-iron in December, making 494,900 tons for 
the year, an increase of 42,700 tons over 1933. The 
further slackness in the tinplate trade, employment 
in which has dropped to about 46 per cent. of capa- 
city, the increase in stocks, and the growing keenness 
of competition, have caused the producers of steel to 
become more and more anxious as to the position. They 
are concerned over the heavier imports of Belgian and 
French steel at Newport, to which reference has been 
made in recent weeks. The fact that the present tariff 
does not keep out Continental steel is the ground for the 
appeal for higher tariff. At the same time the tinplate 
manufacturers appeal for cheaper steel to enable them 
to resist the inroads the foreign makers are making on 
markets long regarded as Welsh. There is, however, 
no change in the official prices of iron and steel, tinplates, 
galvanised sheets, &c. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron trade change very slowly. There is no 
falling off in local and other home consumption, and 
makers expect to do considerable business with firms in 
Scotland. Inquiries from abroad are increasing, and 
merchants expect to make further sales to Continental 
customers, but producers are not seeking export orders 
at the prices obtainable, as they can readily dispose of 
their saleable parcels to British users at considerably 
higher figures. The restricted output is taken up as it 
becomes distributable, and makers have only small 
stocks to fall back upon. Spring requirements promise 
to be such as to necessitate enlargement of output, and 
several blast-furnaces are ready for re-starting when the 
situation justifies movement in that direction. Fixed 
minimum delivery prices are steady at the equivalent 
of No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. for supply to 
North of England areas outside the Middlesbrough zone, 
67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 

Hematite.—There is not a great deal of marketable 
hematite pig. Output is barely sufficient for current 
needs, and makers’ moderate stocks are largely sold. 
Quotations for shipment abroad are markedly stronger, 
but remain substantially below prices for home trade and 
are consequently unattractive to producers. Second hands 
continue to negotiate with overseas buyers, and expect 
to arrange further contracts with customers in Italy and 
in Germany. Tees-side consumers are taking increasing 
supplies, and customers in the Sheffield district continue 
to call for substantial deliveries. Values of East Coast 
hematite are ruled by No. 1 grade of iron at 69s. for 
local use, 71s. delivered to Northumberland and Durham, 
75s. to 78s. delivered to various parts of Yorkshire, and 
75s. delivered to Scotland. 

Foreign Ore.—Consumers of foreign ore have atill large 
quantities to take up against old contracts and are very 


unwilling to negotiate for further supplies at round 
about the advanced terms named by merchants. Best 
rubio is now fully 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Local users of Durham blast- 


furnace coke have covered their requirements for some 
time, and are not disposed to discuss further commitments. 
Values have weakened. Good medium qualities are 
now on sale at 19s. 6d. delivered to Tees-side works. 
Manufactured Iron and Steel_—Aggregate tonnage out- 
put of semi-finished and finished iron and steel is heavy, 
and promises to be at least maintained, as manufacturers 
have good order books and are securing new contracts. 
\mong the principal market quotations for home use 
are : Common iron bars, 91. 12s. 6d.; packing (parallel), 
8/. ; packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d.; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
71. 73. 6d. ; iron and steel rivets, 111. 10s. ; steel ship plates, 
sl. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over and 91. for smaller lots ; and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 101. 10s. for delivery to 
home customers and 91. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 131. 
for delivery to home customers, and 111. 5s. f.o.b. for 
shipment overseas. 
_Serap.—Heavy steel continues none too plentiful. 
here are buyers at 51s. 6d., but 52s. has been paid and 
sellers are not keen to commit themselves at all exten- 
vely at the latter figure. Light cast-iron is in good 
lemand at 45s., but is not easily bought at that price. 
For heavy cast-iron, 52s. is offered freely and up to 53s. 
s asked. Machinery metal is selling at 54s. to 55s. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel T'rade.—Little change has taken place 
in the state of the Scottish steel trade during the past 
week, and while there is still quite a fair tonnage of 
heavy material on order the booking of fresh business is 
rather slow. Consumers of steel in general have been 
fixing up some interesting contracts recently, but the 
demand for the material required is not reaching the 
steelmakers as quickly as would be liked. The outlook 
is considered to be very hopeful on the whole and a 
steady improvement is anticipated in the near future, 
Inquiries for export lots are poor. In the black-steel 
sheet-trade the various works are doing fairly well at 
the moment as there is quite a good demand for both 
heavy and light gauge sheets for the home market. 
Galvanised sheets, however, are extremely dull. Export 
business is still most unsatisfactory and the low quota- 
tions asked for Continental sheets is all against the local 
makers securing much of the requirements of the overseas 
markets. Prices remain steady and are as follows :-— 
Boiler plates, 91. 5s. per ton ; ship plates, 8/. 15s. per ton ; 
sections, 8/1. 7s. 6d. per ton; black-steel sheets, } in., 
8i. 108s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 101. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 13/. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 

Malleable-Iron T'rade.—Conditions in the West of 
Scotland malleable-iron trade show little change this 
week and orders are just sufficient to keep plant going 
on a reduced scale. The re-rollers of steel bars again 
report a slightly better demand, but the tonnage overall 
is not excessively heavy. The following are the current 
market quotations :—‘*Crown”"’ bars, 91. 15s. per ton 
for home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 8/. 128. per ton for home delivery, 
and 71. 108. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trade 
there is a very satisfactory amount of business passing 
and the output of the twelve furnaces now in blast is 
being well taken up. The immediate prospects are 
considered to be very good, as there is quite a fair 
tonnage on order. Prices are steady and to-day’s market 
quotations are as follows:—-Hematite, 71s. per ton, 
delivered at the steel works; and foundry iron, No. 1, 
72s, 6d. per ton, and No. 3, 708. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 9, amounted to 189 tons, 
Of that total 169 tons went overseas and 20 tons coast- 
wise. During the corresponding week of last vear the 
figures were 10 tons overseas and 60 tons coastwise, 
making a total shipment of only 70 tons. 

Shipbuilding.—The official announcement is made that 
the Admiralty have decided to place the order for the 
net-layer, H.M.S. Protector, of the 1934 programme, with 
Messrs. Yarrow and Company, Limited, Scotstoun, 
subject to the settlement of certain points of detail 
being completed. This new vessel, which will have a 
displacement of about 3,000 tons, will be fitted with 
geared turbines developing approximately 6,500 h.p., 
giving her a speed of 18 knots. An order of a most inter- 
esting nature has just been secured by Messrs. Ardrossan 
Dockyard, Limited, from Messrs. Lynch Brothers, 
Limited, London. It is for a Diesel paddle tug designed 
for towing two large 300-ton lighters on the River 
Euphrates. The conditions under which this vessel will 
operate are extremely difficult and have necessitated 
very careful investigation and study on the part of the 
builders, who were informed by the owners that as the 
course of the river was decidedly erratic there might at 
times be barely enough water to float the vessel. She 
will be propelled by two main Diesel engines, each 
coupled to the paddle wheel through a clutch, patent- 
flexible coupling, and a 10 to 1 reduction gear. After 
trials this vessel will be partially dismantled and shipped 
from Glasgow to Iraq by steamer. 

Leith Shipbuilding Development.—An important and 
interesting arrangement has just been concluded between 
Messrs. Henry Robb, Limited, Victoria Shipyard, Leith, 
and Messrs. Ramage and Ferguson, Limited, Leith, by 
which the former will take over the goodwill, plant, and 
buildings of the latter company. The purchase price has 
not been divulged. Messrs. Ramage and Ferguson have 
been in business for about fifty vears, during which time 
they launched many passenger and cargo vessels, as well 
as many luxurious yachts. It is interesting to record 
the fact that for about five years before Mr. Henry Robb 
founded his present firm, in 1918, he was in charge of 
the shipyard which he is now taking over. During his 
management Messrs. Ramage and Ferguson were largely 
engaged on Admiralty work, and Mr. Robb hopes, 
with the additional facilities now secured, to be in a 

sition to obtain for Leith a share of Admiralty work. 

facht building was a thriving industry in the district 

in former times, and Mr. Robb is credited with the 
intention of endeavouring to revive this class of work. 
At the moment, Messrs. Henry Robb, Limited, have 
several vessels on order. 








Larce Roap-Stiwe THERMOMETER.—What is reputed 
to be one of the largest, if not the largest, thermometer 
in the world has recently been erected on the factory 
of Messrs. Air Ducts, Limited, Great West-road, Brent- 
ford, Middlesex. The thermometer is circular in form, 
6 ft. in diameter, instead of the usual vertical-tube type, 
and has a face similar to that of a clock, the hands being 
substituted for a pointer which indicates the temperature 
at any time of the day. We understand that it is 
visible from Kew Bridge, about a mile away. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Scottish 
Branch: Saturday, February 16, 7 p.m., Dundee 
Technical College, Dundee. ‘‘ Achievements in High 


Specific-Speed Water Turbines,” by Mr. A. A. Fulton. 
Midland Branch; Thursday, February 21, 6.30 p.m., 
James Watt Memorial Institute, Birmingham. “ Some 
Failures in Steel Tubes,” by Dr. J. W. Jenkin. J nstitu- 
tion: Friday, February 22, 5.30 p.m., Storey’s-gate, 
8.W.1. Annual General Meeting. Annual Report of 
the Council and election of the new Council. ** Worm 
Gear Performance,” by Dr. H. E. Merritt. Hast Midlands 
Branch: Friday, February 22, 7 p-m., The Technical 
College, Derby. Joint Meeting with the Hast Midland 
Section of Tue Instirute or Fuev. ‘* The Evaluation 
of Coal, with Particular Reference to Small Coal for 
Steam Raising,”’ by Dr. E. 8S. Grumell. 

InstiTUTE OF MeTALs.—Scottish Local Section : Mon- 
day, February 18, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Joint Meeting with the Scottish Branch 
of Tue InstiruTion or AvTOMOBILE ENGINEERS. 
“Recent Advances in Metallurgy,” by Dr. A. McCance. 

INstiITUTION OF ELEcTRICAL ENGINEERS.— Western 
Centre : Monday, February 18, 6 p.m., The South Wales 
Institute of Engineers, Cardiff. ‘‘ The Organisation of 
Electricity ony in New Zealand,” by Mr. F. T. M. 
Kissel. North Midland Centre : Tuesday, February 19, 
7 p.m., Hotel Metropole, King-street, Leeds. ‘ The 
Removal of Smoke and Acid Constituents from Flue 
yases by a Non-Effluent Water Process,” by Dr. J. L. 
Pearson and Messrs. G. Nonhebel and P. H. N. Ulander, 
North-Western Centre; Tuesday, February 19, 7.30 

-m., College of Technology, Manchester. Faraday 

sture: “ Electricity in the Life of To-day,” by Pro- 
fessor E. W. Marchant. Transmission Section : Wednes- 
day, February 20, 6 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. “The Breakdown of Cables by Thermal 
Instability,”” by Dr. L. G. Brazier. Sheffield Sub-Centre : 
Wednesday, February 20, 7.30 p.m., Royal Victoria 
Hotel, Sheffield. Address by the President, Professor 
W. M. Thornton. Irish Centre (Dublin): Thursday, 
February 21, 6 p.m., Trinity College, Dublin. ‘ Electrical 
Development of Northern Ireland,” by Mr. C. R. West- 
lake. Western Centre: Friday, February 22, 6 p.m., 
The University, Bristol. Faraday Lecture: “ Electricity 
in the Life of To-Day,” ‘by Professor E. W. Marchant. 
Hampshire Sub-Centre : Friday, February 22, 7.30 p.m., 
South-Western Hotel, Southampton. Conversazione. 

Royat Instrrution.—Tuesday, February 19, 5.15 
p-m., 21, Albemarle-street, W.1. Benjamin Thom p- 
son, Count Rumford,” by Professor Sir William Bragg. 
Friday, February 22, 9 p.m. “Some Experiments in 
Gravitation and Magnetism,” by Professor A. O. Rankine. 

INsTITUTION OF Crvi. ENGrngERsS.—Tuesday, Febru- 
ary 19, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. (i) “Speed in Relation to Curvature, with 
Special Reference to Road Curves,” by Professor F. G. 
Royal-Dawson. (ii) “‘ Aspects of Highway-Curve De- 
sign,” by Mr. Henry Criswell. 

Nortu-East Coast IystrruTion oF ENGINEERS AND 
SurpsurtpEers.—T'ees-Side Branch: Thursday, Febru- 
ary 21, 7.30 p.m., The Cleveland Scientific and Technical 
Institution, Corporation-road, Middlesbrough. “ Heavy- 
Weather Damage,” by Mr. J. Foster King. Institution : 
Friday, February 22, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “Ship Vibration: Simple 
Methods of Estimating Critical Frequencies,” by Mr. 
L. C. Burrill. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








PERSONAL. 


Messrs. Tue Leeps AND Braprorp Bolter CoMPANy, 
Luutep, Stanningley, near Leeds, inform us that their 
London office is now at Coventry House, South-place, 
E.C.2. 

H.E. Marcnese Marconi has been awarded the Wilhelm 
txner Medal, which is given annually by the Austrian 
Association of Commerce and Industry to “ persons who 
by their scientific work have given special increase to 
industrial production.” This is the first time that the 
Medal has been awarded to a non-German-speaking 
scientist. 








Tue Royat Tecunicat Cottece, Girascow.-—It is 
stated in the recently-issued annual report on the 
138th session, that for 1933-34, of the Royal Technical 
College, Glasgow, that the close association which 
exists between the department of civil and mechanical 
engineering and the commercial world has again been 
much in evidence throughout the past year. Among 
the problems submitted to Professor Mellanby for 
investigation, torsional oscillations in engine systems 
have, perhaps, predominated and, consequently, the 
Geiger Torsiograph belonging to the department has 
seen good service. Furthermore, the main structure of 
the wind-tunnel has now been completed, and preliminary 
running experiments made. Installation of the governing 
gear and other controls is proceeding, and calibration of 
the open-jet begun. In the electrical-engineering 
department, a 50,000-volt cathode-ray oscillograph, com- 
plete with accessories, was installedin December, 1933. 
and was in continuous use throughout the remainder of 
the session. In the metallurgy department, the investi- 
gation into the oxidising power of basic slags, undertaken 
on behalf of the Metallurgy Board of the Department of 
Scientific and Industrial Research has podines oe steadily 








during the year, and is now practically completed. 
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THE SCIENTIFIC HABIT. 


Many of the actions that are regularly performed 
by human beings have become so familiar by usage 
as to be almost, if not quite, mechanical. For 
instance, to convey food from the plate to the mouth 
| requires the assistance of a great deal of mechanism 
and the exercise of a certain skill, as may easily be 
demonstrated by watching a baby use a spoon for 
the first time. But practice soon improves matters 
and though there is no well-marked stage in the 
infant’s life when the actions of feeding himself 
cease to be a great adventure and become automatic, 
it is possible to distinguish between the periods 
when these actions are evidently preceded by 
conscious thought, and when they are performed, 
/as the saying is, without thinking. Indeed, so 
largely is man a creature of habit that many actions 
| which at first he only performs with difficulty, and 
even regards as impossible of accomplishment, are 
in a very short time effected, as it were, by instinct. 

It is this well-known and universally experienced 
process of transition from the voluntary to the 
involuntary which emboldens us to make certain 
| deductions from the human and very elementary 
| example given above and to apply them in the field 
of scientific and industrial research. The way in 
which research has been encouraged in this country 
since the war and how far, as a result, it has pro- 
| gressed are matters well known to readers of 

| ENGINEERING. It may, however, be pointed out 
that while it has conferred proved benefits on certain 
industries, development has been more than a little 
‘hampered by the reluctance of those who might | 
have profited from its work to provide the necessary 
funds. 


. 


] 
| the 


faith that industry has in its work shall be 
Indeed a real 
| forward movement will not take place until research 


| becomes an industrial habit. When that time comes 
funds will immediately become available on a scale 


g5 | generous enough not only toensure financial stability, 


but to build up intellectual capital and to make it 
possible both for long term investigations and the 


168 | more immediate industrial problems to be dealt 
169 | with in the best possible way. 


That something had been done in these direc- 


170 | tions and that an atmosphere favourable to the 


|continued support of research by industry had 
at last been created was clear from the annual 
report of the Department of Scientific and In- 
dustrial Research for the year 1932-33. Never- 
theless, emphasis had, in the same report, to 
be laid on the fact that the majority of 
research associations were operating on a scale 
totally inadequate for the effective service of the 
industries represented, and that, while the brake 
had been taken off, the machine was as yet 
stationary. 

The steps that have since been taken to accelerate 
that movement are recounted in the recently 
published Annual Report* of the Department of 
Scientific and Industrial Research for the year 
ended September 30, 1934. They may be briefly 
summarised as follows:—The Government agreed 
to a substantial increase in the grant in aid of 
research, provided industry showed in practical 
fashion that it was convinced that the application 
of science to its manifold processes was not only 
desirable, but necessary. Acting on this strong 
hint, the Department convened a conference with 
the leaders of 20 different industries, the object 
being to find some way of increasing the scale of 
operations of the various Associations. As a result, 
block grants will be offered to these bodies for a 
period of five years, and these, with the support from 
industry on which they will be conditional, will at 
least provide the nucleus of a satisfactory organisa- 
tion. At the same time, Associations are to be 
encouraged to give more fully effective service by an 
additional grant based on income raised in excess 
of a specified figure up to a prescribed limit. In these 
two ways it is hoped to do something towards 
securing both increased financial stability and greater 
opportunity for carrying out effective research. 
The ultimate realisation of these two desirable 
ends must, however, depend, even more than it 
has done in the past, on the assistance of the 
industries which are likely to benefit by the work 
of the various research associations. 

At this point it is only fair to insist that, though 
much still remains to be done to render the founda- 
tions of research in this country firm enough to 
enable a well-designed superstructure to be raised 
upon them, a great deal has already been effected 
in this direction. This is abundantly clear from the 
report, which, as usual, consists largely of a summary 
of the activities of the National Physical Labora- 
tory, the Fuel Research Board, and other bodies 
under the direct control of the Department and of 
the various research Associations. Much of this 
work is made the subject of more detailed reports, 
which are dealt with from time to time in ENGIn- 
EERING, but some of it may be referred to here in 
support of the arguments we have just advanced. 

An increasing number of researches, which are 
too expensive or too lengthy to be attempted except 
by an association, or a group of firms, are now being 
undertaken by the Department, with the financial 
co-operation of the industry concerned. To the 
funds subscribed by industry for this purpose a 
grant is added by the Department, and the money 
is wholly expended on a specific investigation. Into 
this category falls such work as tests of new ship 
models in the William Froude tank, the develop- 
ment of steel for use at high temperatures at 





Research, in fact, still awaits the time when | | Office. 





Teddington, the accumulation of data at Watford, 


|which shall enable the factors of safety used in 
| structural steel work to be reduced, and the investi- 
| gation of the effect of sea water on concrete. 


All 
these, and others, are being carried on with the 
assistance of industry, this assistance taking not 





bd Digest of the Department of Scientific and Industrial 
Research for the Year 1933-34. London : H.M. Stationery 
[Price 3s. net.) 
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only the form of cash but, as in the case of timber | work of many other committees has a bearing on 


| the gas industry 


research, sometimes of kind as well. In addition, 
much of the energies and time of the staffs of many 
commercial concerns are devoted to helping the 
work of the associations in one way or another, and 
these efforts form a not unimportant item of the 

hidden” reserves of these bodies. It is fitting 
that tribute should be paid to the way in which 
the knowledge and experience of these men and 
women are freely and ungrudgingly placed at the 
service of the Department. It is not too much to 
say that the progress that has been made is in 
great measure due to their endeavours. 

The position of research in this country, 
sketched in the Report, may therefore not inac- 
curately, likened to that transition stage in 
human development when the common muscular 
to which have referred are 
ceasing to be voluntary and are becoming more and 
more habitual. The change over is not yet, how- 
Research has not yet become 
entirely a habit, and the more that can be done to 


as 
be 
a bove 


actions we 


ever, complete. 


hasten the time when it is in that state the better | 


for industry. It is therefore the duty of indus- 
trialists to acquaint themselves more fully with 
what is being done, and can be done, by research 
to solve their problems, and in so doing to acquire 
what they so often lack—the scientific habit. For 
it must be realised that by habit alone can the 
udvantages of the more spectacular achievements 
of science in the industrial sphere be secured. 








STANDARDISATION IN THE GAS 
INDUSTRY. 


Ir is appropriate that the attention of engineers 
should have been directed to the advantage which 
the producer, merchant and user derive from 
judicious and well-regulated co-operative stan- 
dardisation, by Mr. 8. F. Dunkley, who is the 
officer in charge of the stores-testing department 
of Messrs. The Gas Light and Coke Company. 
There are few industries handling such a vast variety 
of plant, equipment, apparatus, and materials as 


the gas industry. The production and recovery 
sides alone cover a very large field, while the 
distribution and utilisation branches, with their 


necessary equipment for the manufacture, installa- 
tion, and maintenance of many different appliances 
tind with every industry. In paper 
delivered before the London and Southern District 
Junior Gas Association on January 25 last, Mr. 
Dunkley dealt with the many advantages of 
standardisation to industry in general, while laying 
stress upon the specific instance of the gas industry, 
and described the organisation adopted to control 
the quality of the goods supplied to his company. 

Industrial standardisation might be defined as 
the co-operation of all concerned to produce the 
best commodity in sufficient quantity and at the 
Standardisation, in Mr. Dunk- 
ley’s view, far from leading to stagnation, proves 
of great benefit to the community, the necessary 
stimulus for progress being amply provided by 
the competition between manufacturers, by the 
change in the demands of the public, and in other 
ways. The growth of invention and the progress 
of industry make it for component 
parts to be standardised. 

The many advantages of industrial standardisa- 
tion have been stressed in these columns on frequent 
occasions, and it is not necessary, therefore, to 
follow Mr. Dunkley in his careful discussion of the 
general subject in all its,details. It will probably 
be more interesting t» our readers if we confine 
ourselves more particularly to what Mr. Dunkley 
had to say on the industry with which he is directly 
associated. 

Speaking of national and international move- 
ments, it is to be noted that in this country the 
work of the British Standards Institution, carried 
on with the co-operation of the gas industry, covers 
« number of subjects of direct concern to manufac- 
turers of gas and of gas-using appliances. 


contact a 


least pe sible cost. 


necessary 


subject is covered by four technical committees and 
four sub-committees, and such matters have been 
or are being dealt with as gas-making and using 
plant, coal and tars, plug and socket connectors, 
flue pipes, glossary of terms, &c. 


Further, the 





, 


The | 


| polar regions and on the difficult problems of broad- 
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we need only mention the atten- 
tion given to sampling and analysis of coal, coke, 
&c. In this connection the co-operation is sought 
lof the Institution of Gas Engineers and of the 
| bodies representing the gas industry on the com- 
| mercial side. 

In the United States of America, the American 
Gas Association, in co-operation with the American 
Society for Testing Materials and the American 
|Standards Association, &c., have produced a 
|number of standards; those for which the Gas 
| Association has been directly responsible number 11, 
|while 17 tentative standards are under considera- 
ition. Through the Standards Association it has 
| already promoted specifications covering gas ranges, 
| heaters, clothes driers, incinerators, ironers, refrige- 
|rators, space heaters, burners, tubing, cocks, &c. 
|In Germany similar standards are issued by the 
German Society of Gas and Water Engineers under 
the supervision of the German Patents Committee. 
| The gas industry was actually one of the first to 
be rigidly standardised in regard to its main 
products. The task before it is now that of stan- 
dardising gas and coke appliances internationally. 
It is surprising to find that manufacturers in general 
do not appreciate that the gas industry is one of 
the largest users of their products, nor do they 
fully realise its requirements. In Mr. Dunkley’s 
company it is the policy of the stores-testing staff 
to carry out tests of articles purchased, to tabulate 
and criticise defects with a view to their elimination, 
to act as a liaison between users and manufacturers, 
to provide the buying department with reliable 
statistics regarding materials purchased, and so on. 
Some 21,000 consignments of goods of all classes 
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cast interference. The President, in reply, said 
that in twenty years’ time, if not sooner, every 
corner of the land would ‘thank the political insight 
that had made the national electric power scheme 
possible and the engineers that had carried it out. 
Our sales engineers might, however, take a leaf 
out of the Postmaster-General’s book by offering 
a universal rate of, say, $d. per kWh or less for all 
purposes after 7 p.m. and throughout the night. 
It must, however, never be forgotten that the 
essential vitamins of the electrical profession were 
the fresh facts or laws that were discovered in the 
borderland between physics and engineering. It 
was one of the causes of pride in our race that we 
had been able every fifty years or so to make such 
vitalising discoveries and to bring up men of 
supreme genius who had started new epochs in 
science. The secret of this was a capacity for 
intense and prolonged thought and work, pro- 
found logical common sense, a power of associating 
facts and ideas and an acute sense of the trail. 
At the conclusion of his speech, the President called 
upon M. J. Grosselin, who announced that the 
French Government had appointed the Secretary of 
the Institution, Mr. P. F. Rowell, Officier de la 
Légion d’Honneur, and handed the decoration 
to the recipient. Mr. Rowell returned thanks for 
the honour in a few appropriate words of fluent 
French, it being credibly reported that this is the 
first time during his twenty-five years of office that 
he has made a speech to the Institution. The toast 
of “‘ Our Guests ” was proposed by Mr. R. P. Sloan, 
and acknowledged by Sir Richard Redmayne, 
President of the Institution of Civil Engineers, and 
by Sir Henry Pelham, Permanent Secretary of the 
Board of Education. All three speeches were 





are handled each year, involving over 57,000} 
detailed technical examinations of samples and | 
nearly 8,000,000 routine tests. | 

Mr. Dunkley classifies most failures as coming | 
under either poor material, poor treatment of the 
material, careless assembly, unsatisfactory design 
and faulty installation, use or maintenance. Good 
quality invariably gives better service, but no 
article can be correctly judged as to price without 
a knowledge of its behaviour in service. Cheap 
fuel-burning appliances, for example, provide many 
instances of false economy resulting from high 
consumption and high maintenance An 
efficient testing department, though not actually 
productive, and therefore a part of an organisation 
which has to be “ carried,” will often far more than 
repay its cost both in direct and indirect ways. 
It may effect actual economies of direct value to 
its own related purchasing department, and _ it 
may also improve conditions so that the industry 
makes a wider appeal and secures a greater volume | 
of business. The gas industry to-day is well alive 
to these possibilities, Mr. Dunkley’s company being 
well in the van of the movement. 


cost. 











NOTES. 


ELEcTRICAL ENGINEERS’ ANNUAL 


DINNER. 


INSTITUTION OF 

Tue Annual Dinner of the Institution of Electrical 
Engineers was held at Grosvenor House, Park-lane, 
London, W., on Thursday, February 7. The Presi- 
dent, Professor W. M. Thornton, O.B.E., was in 
the chair and nearly 850 members and guests were 
present. Proposing the toast of the “ Institution of 
Electrical Engineers,’ the Postmaster-General (The 
Rt. Hon. Sir Howard Kingsley Wood, M.P.) called 
attention to the close connection existing between the 
Institution and the Department of which he was in 
charge. At the Research Station at Dollis Hill the 
latest developments in the science of communication 
were being constantly examined and Post Office 
engineers had won for themselves a high and 
honoured place in the electrical world. The Post 
Office had also done something for the electrical 
industry, and the modernisation of the telephone 
service which was in progress, would mean increased 
orders for new plant. It might be said that at no 
time in our history was the science and art of com- 
munication advancing so rapidly as at present, 
and the public were indebted to the Institution for 
the work they had done on radio research in the 








entirely appropriate to the subject and to the 
occasion, though their content wes of a kind 
which space limitations prevent usfrom recording. 


INLAND WaTeR Survey COMMITTEE. 


The Minister of Health, Sir Hilton Young, 
announced in the House of Commons, on Decem- 
ber 7, that after consultation with the Department 
of Scientific and Industrial Research, and other 
Departments, and with Sir Godfrey Collins, the 
Secretary of State for Scotland, it had been decided 
to set up a committee to advise on the inland water 
survey for Great Britain. In commenting on the 
announcement in our issue of December 14, on 
page 654, we welcomed the move, and expressed 
the hope that a sound and comprehensive policy) 
would be developed to replace the prevailing 
patchwork measures. It is with considerable 
interest, therefore, that we read the recent official 
announcement that the Committee had been 
appointed. The chairman is Sir Henry G. Lyons, 
F.R.S., a former director of the Geological Survey 
and of the Survey Department, Egypt, and of 
the Meteorological Office. The other members 
are Sir Charles H. Bird, chairman of the Cardiff 
Corporation Water Committee ; Professor Emeritus 
W. 8S. Boulton, formerly Professor of Geology and 
Dean of the Faculty of Science of the University of 
Birmingham ; Mr. G. Dallas, chairman of the Nene 
Catchment Board ; Mr. G. J. Griffiths, M.Inst.C.E., 
chief engineer of the Thames Conservancy Board ; 
Lt.-Col. F. Hibbert, M.C., M.Inst.C.E., water 
engineer, Liverpool Corporation; Sir Clement 
D. M. Hindley, K.C.1.E., M.Inst.C.E., a member of 
the Advisory Committee of the Department of 
Scientific and Industrial Research; Mr. S. R. 
Hobday, chairman of the Canal Commission, and 
general manager of the Lee Conservancy Board ; 
Mr. W. A. Millar, secretary of the Scottish Steel- 
makers’ Association; Mr. D. Paul, chairman of 
the Falkirk Water Board: and Mr. B. Verity, 
estates manager of the Calico Printers’ Association, 
Limited. The secretary of the Committee, to 
whom all communications should be addressed, is 
Mr. I. F. Armer, Ministry of Health, Whitehall, 
London, 8.W.1. In addition to its main work on 
the inland water survey, the Committee will advise 
on the progress of the measures undertaken and 
on the further measures required, and will issue an 
annual report. Some surprise will, no doubt, be 
felt by many of our readers at the somewhat 
ungracious disregard in the composition of the 
committee of the work which the British Association 
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has already put in on this subject. It might quite 
reasonably have been thought, in view of what 
thev have contributed, that the Association would 
have been invited to suggest representatives, and 
we greatly regret that, from what we gather, no 
courtesy of this kind appears to have been thought 


necessary. 


HicH-TENSION Drrect-CURRENT TRANSMISSION. 


The annual luncheon of the British Electrical and | 
Allied Industries Research Association was held at 
the Savoy Hotel, London, on Friday, February 8, 
the President, Professor J. C. McLennan, F.R.S., 
being in the chair. Proposing the toast of ‘‘ The 
Association,” Sir Frank Smith said that, compared 
with those who had to undertake investigations on 
the subject of fish, of which there were more than 
30,000 species, the lot of the electrical research | 
worker was comparatively easy. There was only one | 
electricity, and even so industrial research workers 
were not much concerned with itsnature. This was 
the right procedure ‘so long as work in pure 
science was continued and so long as the assistance 
it could render to industry was recognised. It 
was axiomatic that no harvest arrived on the} 
day the seed was sown, but at the same time it | 
might be pointed out in how short a time the | 
discovery of the electron had become the basis of | 
an industry with an annual turnover of 20,000,000/. | 
The same was equally true of the discoveries of 
neon, argon and krypton. Looking at the report 
of the Association from the point of view of the 
ordinary individual it seemed that they had made 
an excellent financial bargain with the Government, 
and he was therefore surprised that the electrical 
industry had not yet fully implemented their part 
of the contract. It was surely not too much to 
expect that this should be done without delay. In 
reply, the President said that the activities of the 
Association were all definitely associated with the 
solution of problems of vital interest to the electrical 
industry, and especially with those relating to the 
* grid ”’ system and to the development of telephone 
communication. When these were solved atten- 
tion might once more be turned to the old problem 
of illumination, with the result that the position of 
the filament lamp might be challenged by those in 
which radiation was obtained by the use of arcs in 
various. gases. In the field of radio transmission 
the progress that had been made during the last 
few years was astounding, but it would be a great 
boon when it was possible to make valves capable 
of emitting beams of waves as short as 1 mm. or 
The high-potential apparatus that had been 
constructed for atomic research was also being 
utilised for the production of X-rays of greater and 
greater penetrating power, and these were being 
employed for medical and other purposes. In this 
connection attention might be called to the proposal 
to generate electricity by enormous discs spinning 
in vacuo and to transmit it along vacuum-surrounded 
rods. A generator of this kind operating at 
10,000,000 volts direct-current had been constructed 
in the United States and was being tested in con- 
nection with such an “‘airless” transmission 
system. A project for employing this system in the 
Tennessee Valley was stated to be “ planned and 
ready to start.” If successful this might have a 
profound effect on the transmission of large quan- 
tities of electrical energy over long distances. 


less. 


Roap IMPROVEMENTS. 

On page 125, ante, particulars were given of a new 
five-year plan for the roads, announced by the 
Minister of Transport at the annual banquet of the 
Birmingham Jewellers’ and Silversmiths’ Associa- 
tion. In connection with this plan, some un- 
certainty appears to have arisen as to what steps 
the Minister was taking to inform the local autho- 
rities of the new arrangements, and in reply to a 
question in the House of Commons by Sir John 
Pybus, Mr. Hore-Belisha stated that he had invited 
the authorities to submit at once the schemes with 
which they were prepared to proceed immediately. 
lhe authorities had further been invited, as soon as 
they were in a position to do so, to submit their 
proposals for a programme of improvements which 
they proposed to undertake over the full five-year 
period. In a further statement issued to the Press, 














importance to works directed towards reducing | applying it are of great importance to the engineer. 


the dangers of the roads and to the reconstruction 
of weak bridges. He has already issued instructions 
to his Divisional Road Engineers that all approved 
schemes for the reconstruction of weak or otherwise 
inadequate bridges, whether privately or publicly 
owned, on classified or on important unclassified 
roads, and also approved schemes for the elimination 
of level crossings on such roads, will be accepted 
for grant if it can be shown that the schemes will be 
commenced during the financial year 1935-36. 


| Before determining the financial limits of the pro- 


gramme which he has announced, the Minister pro- 
poses to await some clearer indication than is at 
present available of the amount of work with which 
highway authorities are definitely in a position to 
proceed at an early date, or within the period of five 
years. 


BatTERSEA Power StTaTioN AND LOCAL 
GOVERNMENT. 

At their meeting on Tuesday, February 12, the 
London County Council considered a long report 
from the Housing and Public Health Committee 
on the subject of the Battersea generating station 
of the London Power Company. The immediate 
occasion was a letter from the Electricity Commis- 
sioners inviting the observations of the Council on 
|an application from the company to install three 
| additional boilers, and thus to complete the first 
|half of the station. Opportunity was, however, 
|also taken to review the whole of the controversy, 
| which has centred round this plant, and especially 
| to call attention to the recent report of the Govern- 
ment Chemist Committee. (This report was noticed 
on page 17 of Enerneertne for January 4, 1935.) 
In view of the terms of this report, it was agreed, 
in a conference with the representatives of the 
| Battersea, Chelsea, Kensington and Westmirister 
| Borough Councils, that it would be difficult to 
| oppose the proposed extension on the grounds of 
|danger to public health. At the same time, the 
| opinion was unanimously expressed that, in order 
| to ensure that the gas-washing plant was maintained 
jat its present high degree of efficiegey, and that 
|advantage was taken of further devélopments in 
|sulphur removal, the Commissioners should be 
|asked to attach more definite conditions to the 
extension of the station than apply to the existing 
| plant. This has already been done at the new 
| station at Fulham, where there is a stipulation 
| that the most efficient methods available shall be 
| used continuously for the elimination of smoke and 
| grit, for the prevention of the discharge of sulphur 
and its compounds into the atmosphere and for the 
|avoidance of noise and vibration. It is also laid 
|down that the Commissioners may require the 
installation of more efficient arrangements than 
| those already in use, and that any such equipment 
| shall be maintained and operated to their satisfac- 
|tion. Apparatus for the continuous measurement 


|The use of paint is so old that it is not always 
remembered that its original function was decora- 
tive, and that it is only in comparatively recent 
times that it has been used as a protective agent. 
To the engineer, the protective value should have 
first place and the decorative value second; if 
this principle is followed, the life of paint films on 
steelwork will be greatly increased. 

The manufacture of paint in the past was treated 
as a mystery and even to-day it is one of those busi- 
nesses which speak of “ trade secrets” and jealously 
guards its processes. The fact is that much of the 
work, especially in the mixing, is largely a matter 
of experience and depends to a great extent on the 
hand skill of the operator, a skill learnt by trial 
and error and often passed on from father to son. 
These facts make the choice of suitable paint a 
matter of difficulty to the engineer. He has no 
hereditary knowledge of the matter and at the 
best possesses an experience gained by trying out 
a number of paints, of the component parts of 
which he can know little. The matter is no less 
difficult from the point of view of the manufacturer 
of paint. 

Paint consists essentially of a pigment which is 
bound together by a cement. This is termed the 
vehicle, and should make the whole coating water- 
proof. The pigment thickens the mixture and 
guards the vehicle from the action of the sun and 
atmosphere ; but it is also the colour and it is this 
fact that confuses the issue. For example, one of 
the most stable of pigments is chromium oxide, 
the natural colour of which is green. It may 
be that the engineer has had good experience with 
chromium oxide paint and decides to use it again 
and orders a similar consignment, but specifies 
that it shall be brown. It is naturally impossible 
to fulfil such an order. Some other pigment must 
be used to give the brown colour, which may, of 
necessity, have poorer qualities of resistance to 
acids and alkalis than chromium oxide. The 
whole question can be most conveniently arranged 
by grouping the matter into stages, considering, 
(i) the material to be protected; (ii) the action of 
weather on steel if left unprotected; (iii) the 
preparation of the material to be protected ; 
(iv) the method of applying the protection ; and 
(v) the choice of the protective covering. 

(i) The Material to be Protected.—In almost all 
cases, the material consists of commercial carbon 
steel. This may be in the form of rolled steel joists, 
angles, plates, bars, &c., which have been sheared, 
punched and drilled, assembled and riveted and 
| bolted together. It is generally in the form of a 
| structure, or part of a structure, and the component 
|members may be of varying ages and have come 
|from varying sources. Some may have come 
from stock after twelve months’ exposure to air, 
and some may be straight from the steel works 
with the blue mill scale stillon them. The punching 








(of sulphur emission is to be provided, and the jand drilling and other operations will have been 
| station is to be open to inspection at any time.|qone in commercial fashion and there will be 
| It was, therefore, recommended that consent should rough edges and rough rivet heads, all to be equally 


| only be given to the Battersea extensions on these 
conditions, that such consent should apply only to 
| the three particular units in question, and that the 
local authorities concerned should be informed 
when any further extensions are contemplated. 


| protected from the weather. 


The problem is to 
cover all such surfaces with a coating that may be 


lin the order of 0-008 in. to 0-01 in. thick, that will 


| 


be waterproof, unaffected by sunlight, and that 
will remain elastic and securely keyed to the surface 


| Ww ; 7 > . ° . 
Further, as one argument in favour of large power |s0 as to withstand the expansion and contraction 


stations was that it would enable small stations to 
be closed, it was suggested that the Commissioners 
might be asked to what extent this counter- 
balancing factor has been brought into play up to 
|the present, and how the proposed extension is 
likely to accelerate progress in that direction. 








|THE PROTECTION OF STEELWORK 
BY PAINT. 


By W. E. HieHrievp. 


STEEL is used so extensively in building and 
structural work that its protection from the corro- 
sive effects of weather is a matter of the greatest 
importance. These effects on plain carbon steel 
are so detrimental that if it were not possible to 
afford protection, its use would be seriously cur- 











tailed. The principal protection used is paint and, 





of the metal during the summer and winter. Carbon 
steel is highly susceptible to rusting and this sucepti- 
bility can be decreased by certain precautions. 
The iron may be made very pure, as in the case 
of Armco iron, but in that case the strength of 
the metal is reduced and an increase in cost inevit- 
able, or the iron may have a small percentage of 
copper added to it and this, undoubtedly, has the 
effect of increasing its resistance to rusting, without 
affecting its mechanical properties. But the bulk 
of the steel used is the ordinary commercial quality 
of carbon steel, and that is the material considered 
here. 

(ii) The Action of Weather on Steel.—Recent. 
research on this intricate problem has established 
the fact that steel always possesses an oxide coating, 
although if formed at low temperatures it will be of 
infinitely thin proportions. The film in dry air 
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is protective and impervious to oxygen, and the | methods used at a steel works. In the case of the 
metal itself will suffer no attack. But in the | woodwork, the wood is properly cleaned down with 
presence of moisture this no longer holds true and | sandpaper; the knots are stopped with special 
the metal will suffer attack through the penetration | size, and there may be two or three processes to 
of the film by impurities in the moisture. The | ensure that the surface is flat before the protective 
film is not of even thickness over the surface and | coats of paint are put on. Now compare this 
it may be, and probably will be, almost broken im | procedure with the facilities provided for painting 
places. There are edges, points, inclusions and | steelwork. The work is generally done in an open 
roughnesses in the metal which will all form weak | shed, and no appliances are provided for cleaning 
places in the oxide film. The presence of atmos-| beyond hand tools. No rules are laid down with 
pheric moisture will cause an electro-chemical | regard to inspection, time of drying, quality of 
action to set up and current will flow due to the | paint, &c. The selection of the paint is usually 
potential being different between the spots where | left to the Purchasing Department, and the quality 
the oxide film is strong and where it is weak. The | of work to the foreman. As a result, all that can 
weak spot becomes the anode and the more strongly | be said of the finished product is that it has been 
protected area, the cathode. The action must not | painted. This method of carrying out work is 
be regarded as a purely electrolytic one, but as a | not only wrong, it is a waste of money. Steel can 
complicated chemical process, continuous in action | be cleancd and cleaned cheaply by two methods. 
Comparatively small parts can be best dealt with 
by sandblasting. Large sections, beams, girders, 
variations in the material and the varying conditions | &c., can be cleaned by using mechanical wire 
make this an extremely difficult matter to decide. | brushes. The work should be carried out in a 
In the first place, steel that has come straight | closed shop which should be warm to keep the work 
from the rolling- mills will be covered with mill|dry, and should then be passed to the painting 
seale formed bv the action of the oxygen when | Shop, which should be an enclosed building, clean, 
the metal was at a high temperature. ‘This seale | light and warm. This work should be carried out 
is highly refractory and it is difficult to separate |48 any other engineering process is carried out, 
from the metal. It lies so closely and tenaciously | With proper supervision, time schedules, inspection, 
to it as to appear to be part of it, and it is difficult &e. The ground coat should be put on at the works, 
completely to clean any large quantity of steel by | and if this is carried out as suggested here, it will 
chipping, brushing or by any of the hand methods. | effectively protect the steel against weather, trans- 
Only sandblasting or mechanical brushing will | port, lying about in mud and clay and all the vicissi- 
remove the scale down to the metal. If the steel | tudes that occur in daily practice. It is inevitable 
is dipped in oil or turpentine, these liquids penetrate | that some of the paint film will be damaged between 
the invisible fissures m the scale so that it gradually | dispatch from the works and the completion of the 
cracks off. If it is possible to ensure that the steel | painting, but that will be dealt with later, and 
will be erected and painted within six months | after erection, by washing down the whole work 
of its manufacture, the best and cheapest method | and repairing the broken places. 

will be to have it dipped in hot linseed oil before | The heart of this suggested scheme of painting 
it is despatched from the works. The oil will) is that no piece of work is repainted as a whole, 
protect the steel sufficiently from the weather for | unless it wears out asa whole. It has been pointed 
the six months and will have so penetrated the | out that the rate of wear varies from the top to 
fissures in the scale that cleaning down on site and | the bottom, and from side to side of the same 
after erection can be efficiently and cheaply done. piece of steel. In the same way, paint will wear 
unevenly, and it will be found that on the same 
piece of steel, some 80 per cent. to 90 per cent. of 
| the area is intact, and some 10 per cent. to 20 per 
scale in the same way that the oil does, but takes | cent. of the area is worn out. Such breakdowns 
When it is thought that all the scale has | should not be dealt with by scraping the whole of 
|the paint off, good and bad, and repainting the 
whole. That is uneconomical and bad practice. 
The method has been copied from painting ,practice 
on woodwork, which is quite a different’ matter. 
The ground coat, which is to be painted at the 
works, should not be repainted on',site, but only 
repaired. It cannot be too strongly stressed that 
this works coat of paint is the most important 
part of the paint scheme. It is the only opportunity 
that occurs of ensuring that the steel surface is 
clean and dry. Under the most favourable condi- 
where moisture can lodge, have the effect of over- | tions outside, there is liable to be surface moisture 
rusting and pitting on one part of the structure | present on the steel. Only on a hot summer day, 
whilst other parts are relatively untouched. If! between definite hours, will this be absent, and 
this method is adopted, it is certain that a good deal|in the variable English climate, it is impossible 
of the surface will be painted over rust. to guarantee this condition. This matter of 

It must always b> borne in mind that in work of | surface moisture is of the greatest importance. 
this description, effective and minute inspection is | Its presence will inevitably affect the life of the 
impossible, and also that minute and meticulous | work, and it is for this reason that proper accom- 
work is unlikely. It is not a question of bad | modation should be provided at the steel works; 
workmanship, it is simply that it has not been | the accommodation suggested is neither elaborate 
the custom to clean erected steelwork with the care | nor expensive. 
that removes every particle of rust. Therefore, 
it is simpler to adopt a scheme of cleaning which 
will generally fulfil all conditions and which will 
ensure that the bulk o, the work is done on the 
ground and preferably at a works where inspection 
is possible. The best method of cleaning for all 
general purposes is to clean the steel at the works 
and afterwards give it the first coat of paint. 

(iv) The Method of Applying the Paint.—The 
first coat should be the proper undercoat of the 
designed scheme of painting. It is detinitely wrong 
to put on a cheap paint for temporary protection 


as long as moisture and oxyyen are present. 
(iti) The Preparation of the Material.—-The 


Another method is to despatch the steel as it 
stands, erect it and allow it to weather for some 
time. The moisture penetrates the fissures in the 


longer. 
been loosened, the whole piece of work is brushed 
down ready for painting. This is a very poor 
method to adopt, but being the cheapest, it is 
the most frequently used. It neglects the fact 
that all the steel does not weather at the same rate. 
There is a difference in the rate of rusting between 
the top of a member and the bottom, between one 
side and another, between rivet heads and the 
surface on which they are riveted. The prevailing 
direction of the wind, the action of the sun on 
those parts exposed to it, the many interstices 


Supposing the steel has received its proper works 
coat of paint, and has been dispatched to site and 
erected. An interval of six or twelve months may 
have elapsed. The steel will have been in rain and 
mud, it will have been trampled on, climbed over 
and scarred with tools, and it is now finished as 
a structure and handed over to the painters for 
final treatment. The whole work must first be 
washed down so that the damage to the works coat 
is completely exposed. As a rule, it will be found 
that the damage is surprisingly small; generally, 
some 10 per cent. to 20 per cent. of the work requires 
until the work can be painted after its erection im repair. This should be done with care and the 
the field. In the past it has not been usual for! ground coat paint should again be used. Where 
the steelworks to be very careful about the method | paint has been scraped off and the steel has rusted, 
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or expense involved im taking these obvious pre- 
cautions. 

During erection, bolts and rivets will have been 
inserted. Bolts are obviously one of the most 
difficult things to paint on account of the sharp 
edges of the threads. Consequently, the greatest 
care must be used to clean and paint these items. 
When all this work has been done, ample drying 
time should be allowed before the next coats go on. 
The next two coats of paint are the colour coats 
and also the coats that protect the undercoating 
from the effects of acids, alkalis and sunlight. It 
is probably impossible to pre-dry the surface ahead 
of the painting, but the need is not so great as in 
the case of the first coat. If surface moisture is 
imprisoned against the steel, rusting will be set up, 
but if there is any slight moisture on the surface 
of the undercoat, this danger is not present. It 
may roughen the surface of the second coat into 
ridges, and there may be some blistering later, but 
no damage to the steel will occur. There should 
be a considerable difference in colour between the 
undercoat and the second coat to facilitate inspec- 
tion. The third coat may be of the same colour 
as the second coat, though it is desirable to make 
some slight distinction from the point of view of 
inspection. 


(To be continued.) 








THE THEORETICAL STRENGTH 
OF MATERIALS. 

In introducing an interesting discourse on ** Th 
Theoretical Strength of Materials and their Practica! 
Weakness,”” at the Royal Institution, on Friday, 
January 18, Sir William Bragg, O.M., K.B.E., men- 
tioned that it was only comparatively recently that 
it had been possible to calculate the strength of 
materials. That it could now be done was due to 
the fact that X-ray investigations had provided a 
means of distinguishing the atoms and molecules of 
a solid when they were arranged in the regular array 
of a crystal, as was so often the case. We could now 
discover the structure of a crystal and the arrange- 
ment, of the atoms in the unit of pattern, by the 
regular repetition of which the crystal was built up, 
and since all bodies were crystalline in the whole or 
in part, or at least, tended to be crystalline, the new 
powers extended over the whole solid range. X-ray 
analysis was first practised about 20 years ago, and 
since then other important methods of measuring 
the physical constants of atoms had been invented 
and used. In such ways a vast store of knowledge 
was being collected which gave an insight into the 
details of the arrangements, composition, forms, re- 
actions and the like of the molecules in a solid bodv. 

It had first been thought that cohesion might be 
the result of the well-known forces of gravitation, 
but it was now known to be due to forces of enor- 
mously greater power. In rock salt, for example, the 
atoms of sodium were positively charged and the 
chlorine atoms negatively charged, the magnitude 
of the charges being due to the transference of an 
electron from each sodium atom to a chlorine atom. 
The tremendous force resulting from this separation 
was well shown by a simple calculation suggested by 
Debye, who showed that if all the charged atoms 
of sodium in a couple of ounces of salt were placed 
at the North Pole, and all the charged atoms of 
chlorine at the South Pole, the attraction between 
them would be equivalent to a weight of 50 tons 
Such a complete separation was, of course, im 
practicable, but the suggestion served to give an 
idea of the magnitude of the forces at the basis of 
physical and chemical processes. When it was 
realised that cohesion could be ascribed to electri 
action, the question arose why solid bodies were not 
much stronger than we found them to be. 

As an example, the case of a crystal of rock salt 
ruptured in tension might be considered. The pul! 
was applied in a direction parallel to the edge and 
the crystal broke simultaneously at all points on « 
plane perpendicular to the line of pull. On certain 
quite reasonable assumptions, it was possible to 
calculate the force which must be applied to ove! 
come the electrical attractions between the positives 





of painting, or of the paint itself. This statement | the rust must be removed by hand tools, the surface 
is quite correct. Contrast the methods used at a dried with a torch or other heater, and painted. | 
works producing painted wooden articles with the | These surfaces are all small, and there is no difficulty | 


and negatives on one side of the plane of rupture 
and the negatives and positives which initially faced 
them across the plane. It turned out to be 200 kg. 
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per square millimetre, or 127 tons per square inch. 
If. however, the experiment were made, it was 
found that the crystal usually gave way with a pull 
of less than 1 kg. per square millimetre (0-63 ton 
per square inch). The pull might in some cases 
he much more, the strength being greatly increased 
if the rock salt were tested under water ; the strength 
was also greatly affected by the nature of the vapour 
surrounding the crystal. Other substances behaved 
in the same way and the reason for the deficiency 
was, of course, a matter of some concern, since the 
materials we handled might conceivably, under 


proper conditions, be far stronger than they were, 


and it might, therefore, be possible to affect a very 
great economy in the weight of structures. 


As an explanation of the practical weakness of 


materials, Dr. A. A. Griffith, of the Royal Aircraft 
Establishment, Farnborough, had suggested that 
the deficiency in strength was due to flaws or cracks, 
especially surface cracks, but no such cracks were 


visible under the microscope ; neither could they | 


be detected by X-ray investigations. It was also 
difficult to account for their existence, which seemed 
to depend upon the previous history of the crystal, 
its treatment during formation from the solution, or 
crystallisation from the melt. There were other 
properties which depended in the same way on the 
manner of growth, such, for example, as electrical 
conductivity and fluorescence under radiation, so 
that crystals might differ widely in these respects, 
although shown by X-rays and other methods of 
investigation to be exactly similar. Some of the 
properties were also greatly affected by treatment 
after the formation of the crystal, an instance of this 
being the hardening of certain metals and alloys 
by cold working. There was, therefore, some 
characteristic of materials which caused their pro- 
perties to vary, although their structure, as revealed 
by X-rays, was unaltered. If this characteristic 
were fully understood, it would explain the harden- 
ing by cold working and the other “ sensitive ”’ pro- 
perties of materials, as they had been named by 
Smekal, who had studied them with great care. 
The explanation suggested by Griffith, which was 
generally held to be correct in its essence, was in 
reality based on the common experience that if a 
large number of small forces acted in unison, their 
effect might be great; otherwise, it might be 
negligible. If the electrical forces acting across a 
cleavage plane of a crystal had all to be broken at 
the same time the force required must be very great, 
but if they could be taken more or less in turn, the 
force required at any moment would be smaller, 
although it would have to act for a longer time. 


When the opposing faces of a crystal were with- | 


drawn from each other by far less than a millionth 
of a centimetre, the attraction had practically 
vanished. The reason that the tensile strength of a 
crystal as calculated was far greater than was found 
in practice was that, in the calculation, all the 
attractions were supposed to be broken at the same 
instant, and on Griffith’s hypothesis, this was not 
the case. If there was a crack, the stress that 
should have been carried by the parts separated by 
the crack was transferred to the material at the 
commencement of the crack, which was thereby 
subjected to a stress that it was unable to resist, so 
that the crack extended. 

Griffith’s theory, Sir William continued, suggested 
that the crystal could not exert its full resistance to 
rupture because it was not perfectly uniform and 
flawless. Opinion was divided as to the origin of 
the flaws, but an interesting suggestion was based 
on the fact that crystals often grew in dendritic 
form ; the accumulations of molecules stretched out 
into the surrounding mother liquor like trees with 
boughs and subsidiary branches. Eventually, the 
intervening spaces were all filled up, but the joins 
might be sufficiently imperfect to have the same 
effect as actual cracks. 


|facturing industry or shipping as a transport 


| which they are based. From its inception, however, 
| the Naval Annual has endeavoured to take the com- 


We may here interpose the | affairs, but primarily having in mind the peculiar | 


might cause the appearance of discontinuities which 
would act as flaws. Added to this uncertainty of 
the origin of flaws was the lack of an explanation of 
the hardening effects of cold working. A }-in. copper 
rod, when it consisted of a single crystal, could be 
bent by hand with ease, but after it had been bent 
and straightened once or twice the single crystal 
was broken up into many smaller crystals, and it 
was then impossible to bend it by hand at all. 
| Professor G. I. Taylor had alone offered a reasoned 
|explanation of the effect and the mysterious cracks 
were necessary for his calculations. 

In concluding his lecture, Sir William said that 
knowledge relating to the form and structure of 
molecules and their arrangement in the solid had 
greatly increased during the last 20 years. Most 
interesting explanations of certain well-known 
phenomena had been provided, although other prob- 
lems still remained to be solved. X-ray and other 
methods gave a clear picture of the fine details of 
the crystalline structures which were the funda- 
|mentals of the solid, but there was clearly a coarser 
structure which these methods did not touch directly. 
It might be regular or irregular; it might be more 
or less associated with some atomic property which 
we did not yet appreciate; or it might be quite 
accidental. There could, however, be no doubt of 
its importance, since we had stil] so much to learn 
of the larger details of the materials which we 
handled and used in our constructions. 
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TWENTY-FIVE years ago M. Louis Bleriot, by 


| recently incapacitated by collision 
| which can hardly be legislated for in diplomatic 





| 
| 
| 
| 
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making the first crossing of the English Channel 
| from Calais to Dover by air, provided the excuse for | 
someone to remark that henceforth England was | 
no longer an island,” The opening sentence of Mr. | 
Leonard Bridgman’s chapter on “ Civil Aviation 
lin the 46th issue of Brassey, which is quoted above, | 
has more than merely an ad hoc significance. It 
enforces the truth of the late Grant Allen’s reminder 
that Britain, after all, is only an island off the cost 
of Europe, and Europe is but a peninsula of Asia ; 
|considerations which it is sometimes salutory to 
|bear in mind. There is reason for uneasiness, | 
| however, when a figure of speech develops into a | 
| habit of thought which tends to ignore the facts of | 
| geography and their inseparable consequences. | 
Politically, the British Isles have been an integral 

part of Europe for at least ten centuries, the North | 
'Sea and the English Channel notwithstanding ; | 
| but an island is still a portion of land entirely 
|surrounded by water, and although advances in 
|communication have deprived! this country of 
|some advantages of insularity, they do not obviate 
|its primary drawback in time of emergency. These 
| extended facilities for saving Europe by example or 
| attempting to do so by precept, do not lessen, but 
| rather enhance, Britain’s dependence upon uninter- 
|rupted sea-borne traffic ; and more than ever does 
|it appear that, for its maintenance, she must be 
| prepared to rely chiefly upon her own exertions. 

| The usual periodical reviews of naval and 
| mercantile progress, frequently concerned only with 
particular aspects, such as shipbuilding as a manu- 


industry, do not always bring out the larger issues 
involved; and even the ostensibly comparative 
surveys sometimes fail to read between the lines 
of the official announcements and statistics on 


prehensive view, concentrating at first on naval 





remark that a dendritic structure in alloys is usually | defence problems of an island people ill-equipped | 
accompanied by weakness in tension. It might be, | to withstand a blockade. After the Great War had 
the lecturer continued, that the atoms themselves, |demonstrated the interdependence of the Navy 
as they drew closer together when the temperature | and the Mercantile Marine the scope was widened 
fell, found the first arrangement into which they | accordingly. In the present issue a further exten- 
were cast when their motions were considerable, | sion has been introduced and a separate section 
was no longer free from stress when their mutual | devoted to the naval air forces of the Powers. 

and local influences could make themselves felt, In none of these three divisions of maritime 
and the effort to release themselves from strain | activity can it be said that the British position is 





altogether satisfactory, although various Govern- 
ment pronouncements indicate at last the realisa- 
tion that naval retrenchment, at least, has gone 
as far as can prudently be permitted, and some 
steps have already been taken to improve the 
country’s cruiser strength by authorising larger 
and more powerful vessels in the replacement pro- 
gramme. The period occupied in construction of 
the types now being added to the cruiser force is 
not now unduly prolonged, but there is room for a 
further reduction in the time which is allowed to 
elapse between authorisation and the laying of the 
keel. 

In comparative tables of naval strength, that of 
the British Fleet appears to better advantage than 
is warranted by the facts. According to the terms 
of the Washington treaty the British Navy is the 
Navy of the British Empire as a whole and not that 
of Great Britain only, and on paper it now comprises 
15 capital ships, 50 cruisers (to which are to be added 
nine under construction and four more now autho- 
rised), 8 aircraft carriers (and one authorised), 
161 torpedo craft (plus 18 building and 9 authorised), 
and 54 submarines (with 7 more in hand and 
4 authorised). There is a wide difference, however, 
between paper strength and effective strength. Of 
the 15 capital ships, four were stated by the First 
Lord of the Admiralty, in his introduction of the 
Naval Estimates on March 1, 1934, to be in hand or 
due for “ large repairs,” estimated to occupy about 
two years for each ship; and of the remaining 
11 ships, two of the three battle-cruisers have been 
a type of havard 


agreements, but which cannot be entirely eliminated, 
and certainly should not be ignored, in defence 
calculations. 

Of the 50 cruisers (not counting the Brisbane and 
Adelaide, which are practically non-effective by the 
present standards) five are in Australian or New 
Zealand waters, and a number of others must 
always be in hand for more or less extensive refits. 
Even assuming the whole of the Royal Navy’s 
cruiser force to be actively in commission, or capable 
of being sent to sea at short notice, the fact remains 
that a full third of its numerical strength is either 
verging upon the age limit or is well beyond it. 
Rear-Admiral Thursfield, in his commentary upon 
the 1934 naval manceuvres, observes with reason 
that a position which obliges the Navy to rely 
upon over-age ships as the equivalent of modern 
ones affords very proper ground for dissatisfaction. 

The difficulty of framing treaty obligations of 
world-wide applicability which will, at the same time, 
deal adequately with more local requirements is 
illustrated by the effect of the Washington and 
London agreements, taken in conjunction with 
recent developments in German naval construction. 
Great Britain, the United States and Japan, as 
signatories to the London Treaty, have bound 
themselves not to lay down new capital ships 
before 1936. Meanwhile Germany, in the Deutsch- 
land class, has produced a design which can outgun 
any cruiser afloat by a generous margin, and fast 
enough to evade all but six, at the most, of the 
world’s capital ships; their legend speed being 
26 knots. The designed speed of the new French 
battle-cruisers Dunkerque (now under construction) 
and Strasbourg (to be laid down at St. Nazaire) is 
understood to be about 29 knots, which only three 
of the 15 British capital ships can equal; and, 
although the intended speed of the two Italian 
battleships Vittorio Veneto and Littorio has not 
yet been disclosed, it is unlikely to be less than that 
of the French vessels. These advances in offensive 
power are obliging Britain and the other Powers 
which are tied by treaty restrictions, to spend 
immense sums in attempting to modernise their 
battle-fleets, which are, of course, partially immo- 
bilised during the process. 

The mercantile shipping position of Great Britain 
has attracted more than the customary year-end 
attention recently, on account of the proceedings 
of the preliminary [International Shipping Con- 
ference, which met in London on January 14 and 
succeeding days to draft a scheme for the rational- 
isation of the world’s cargo tonnage. Much of the 
comprehensive survey which Mr. John P. Taylor 
again contributes to Brassey is, therefore, fairly 
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general knowledge; but it is supported by a 
reference section containing many statistics which 
repay a careful study. Their reference value would 
be even greater if the sources were more fully 
acknowledged ; not that the accuracy of the figures 
is in any way suspect, but because compilations 
by different authorities, although relating to the 
same year, are not necessarily taken down to the 
same date in that year. 

The diminution in the total of British mercantile 
tonnage is not in itself a matter of great concern, as 
so much of the reduction is due to the scrapping 
of obsolescent many of which had been 
laid-up for a number of years. The disturbing 
features are the concurrent increases in the fleets 
of certain other maritime nations which, it might 
have been supposed, would have been at least 
equally susceptible to the effects of world depression 
These increases are not 


vessels, 


and diminishing cargoes. 
confined to the “ cut-price ships,” many of them 
bought from impoverished British owners at scrap 


prices, which have made such inroads into our 
Mediterranean trade and even into such long 
distance traffic as that with the River Plate; the 


Norwegian tanker fleet has expanded from 42 vessels 
of 243.455 tons in 1925 to 213 vessels of 1,506,887 
tons in 1934, which is relatively an enormous 
development by comparison with either British or 
United States tank tonnage. 

The proportion of British vessels in the total 
tonnage passing through the Suez Canal, which 
stood at 60-2 per cent. in 1913, had fallen to 54-6 
per cent. in 1933; and the British traffic through 


the Panama Canal, on a net tonnage basis, fell 
from 32-3 per cent. to 23-9 per cent. between 


1920 an i 1934, although in terms of tons weight of 
cargo there was an increase from 2,830,268 tons to 
5,193,136 tons. Everything indicates that the rise 
in freight rates, which it is hoped may result if the 
draft of the International Conference is 
adopted, will not come a moment too soon for the 
welfare of the sea carrying trade on which so much 
of Britain’s prosperity and security depends. 

The chief point which appears from a study of the 
new Air Section of the Naval Annual is that, whether 
considered as a plane-for-plane comparison or by 
the standard of minimum requirements in pro- 
portion to naval strength, the British naval air arm 


scheme 


is overwhelmingly outnumbered, and the un- 
favourable ratio is growing every year.’ The 
United States has the most powerful naval air 


service, Japan coming second; but in this, as in 
the the surface fleets and the mercantile 
marine, there are encouraging signs that the needs 
of Britain are receiving their due recognition and 
that some improvement in the position cannot be 


case of 


much longer delaved. 


Civ Engineering Handbook. Edited by Leonarp CuurRca 
Urnquuart, C.E, London: McGraw-Hill Publishing 
Company, Limited. [Price 30s. 

lnis book containing 885 pages, which, 

although clearly printed on good paper, is easy and 
It differs somewhat from the 
as there very few tables 


net. | 


Is a 


pleasant to handle. 


ordinary handbook are 


and the contents go to form, in the main, a text- | 


book on civil engineering as a whole. 
It is based on civil-engineering practice in the 


United States, and therefore some of the methods | 


will not be found of practical application in the 
British As, however, civil-engineering prac- 
tice in the Dominion of Canada conforms very closely 
to that of the United States, in that portion of the 
Empire and in some >thers its usefulness will not 
be subject to such limitations. As an example of 
this, in Section | (there being altogether 10 sections) 
which deals with surveying, methods are given of 
taking out cross-sectional areas of railway cuttings 
and embankments direct from the level book, 
instead of from the sections as plotted, while the 


Isles. 


method given of booking the levels is the collima- | 


tion method. This, although used by a few British 
engineers, is not generally favoured by them, on the 
ground that it gives no arithmetical check on the 
intermediate levels. Railway curves are expressed 
and set out in degrees of curvature instead of by 
the radius, and the included tables are based on 
this custom. As is well known, flat-bottomed rails 
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;are used in the United States, so that references to 
| permanent way are to track of a type for which this 
class of rail is employed. 

| Fortunately, such subjects as the mechanics of 
| materials, hydraulics, stresses in structures, the 
stability of retaining walls and the like obey the 
same laws everywhere, and as these are all dealt 
with, very much remains in the volume that will 
be found valuable by English engineers. Further, 
the book will be found extremely useful and 
interesting as giving a good idea of methods 
employed in another country, and in this way may 
prove very helpful. It is therefore a very desir- 
able addition to the bookshelf. 


Enginee Handbook. Compiled by Pacific Coast 

\ssociation ; endorsed by the American Gas 

London: McGraw-Hill Publishing Com- 
[Price 42s. net.] 
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Association. 
pany, Limited 


A HANDBOOK compiled by a technical association 
| of the highest standing for the benefit of its members 
is differentiated from the more usual type of hand- 
book by its official character. It will, presumably, 
contain those tables and other information that are 
likely to be of daily use to the members of that 
body. The American Gas Association represents the 
gas industry of North America, and it is therefore 
of particular interest for English gas engineers to 
compare this book with those in common use here. 
The first point that strikes one is the scientific 
nature of the information given in the book under 
review. In most instances British gas engineers 
when designing plant are prone to look for methods 
of computation which experience has proved to give 
a figure that can be reasonably expected to be 
workable. Many of these figures may err on the 
side of safety, but few of them, if any, are subjected 
to close examination in the light of scientific or 
experimental inquiry. The differences in the prac- 
tice of plant design may be summarised by the 
impression based solely upon the examination of the 
handbooks of England and America, that in gas 
engineering in England the emphasis is put upon 
engineering and practical rules, whereas in America 
it is put upon chemistry, physics, and the funda- 
mental underlying principles of gas manufacture. 
As an example of the American outlook, under the 
information given on combustion in the Gas 
Engineers’ Handbook are a number of Nernst 
equilibrium equations, together with a disquisition 
extending over six pages on the velocity of 
combustion reactions. The many pages devoted 
to heat transference contain a treatment of the 
subject which is usually reserved for textbooks 
on chemical engineering and takes into account 
much of the latest American work upon the subject. 
A noteworthy feature of the book is the careful 
blending of severely informative tables, figures and 
; equations with explanatory text, which will permit 
| those not completely au fait with the subject to use 
| the information given. 
| The opening section of the book gives the usual 
| mathematical tables. The second section contains 
much useful information upon the properties of 
substances and engineering materials. Section 3 
deals with properties of gases, air, steam and 
water. The more typical gas-engineering portion 
of the book may be said to commence with 
| Section 4, which deals with fuel and combustion. 
It is, of course, natural that a good deal of informa- 
tion should be given on American coals, those from 
other parts of the world not being included, and 
that, in this and other sections of the book, oil is 
| given a more important place than it would be in 
a British textbook. Section 5 deals with the 
production of gas. It is, perhaps, a significant 
|commentary on the different practice in gas 
engineering of the two countries that in the work 
under review producer gas, blue and carburetted 
water gas, and even oil gas, are given very full and 
informative treatment, whereas coal carbonisation 
the foundation of all British gas works—is given 
only some 30 pages, much of which is devoted to 
coke ovens. It must be recorded, however, that 
the information upon coal carbonisation is of an 
unusual and valuable character, which ignores the 
practical rules of past generations in order to 
| give the results of the latest researches upon the 
|subject. This section also deals with gas purifica- 
' 
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tion and the recovery of by-products. 
on the testing and measurement of gas, is nothing 
less than a small treatise upon gas analysis and 
upon methods of measurement. In dealing with 
the measurement of gas, the station meter, which 
is used in all British gas works, is hardly mentioned, 
but a wealth of information is given about the 
different types of flow meter, orifice meter, steam 
meter, Pitot tube, and so forth. The transmission 
and distribution of gas are discussed in section 7, 
including compression and the design of mains 
and services. The pages dealing with pipe corro- 
sion are timely, though the problem is not very 
serious in this country. An indication of the 
changing outlook of the gas engineer is that the 
last section of the book, consisting of about 12] 
pages, is devoted to the domestic and industrial 
utilisation of gas, many facts and figures being 
given which should be of value to the new section 
of the gss industry, now in course of formation 


in which technical men deal with the problems of 


gas consumers. The official character of this book 


is a sufficient guarantee that the information is of 


value. The fact that it is different from the usual 
type of information supplied in handbooks makes 
the book still more valuable, since it is in no way 
acompetitor with British books on gas engineering, 
but is complementary to them. 








PROGRESS IN ELECTRICAL 
RESEARCH. 


THE annual report of the British Electrical and Allied 
Industries Research Association for the year ending 
September 30, 1934, states that at the beginning of that 
period the Council, owing to lack of funds, was faced 
with the alternatives of curtailing its staff or of under- 
taking an increasing amount of work and trusting to 
renewed efforts to produce further income. The latter 
course was adopted, and in the event this boldness was 
amply justified, for, owing to the assistance of the 
Central Electricity Board and an unexpected increase 
in Government support, the position at the end of the 
year was that the Association had a larger organisation, 
a more active programme, and a larger income than 
at any other time in its existence. Moreover, the pros- 
pect of a further strengthening of its condition, owing 
to an improvement in trade, is good. 

As regards Government support, the Association in 
accordance with arrangements that have already been 
mentioned in these columns, will receive a pound for 
pound grant against new qualifying income furnished by 
industry. To obtain the full benefit of this assistance, 
the income must, however, be increased by 10,0001, 
and an appeal, which we hope will be successful, is 
therefore made to all sections of the industry to come 
to its aid. This is the more necessary since there is 
still a long list of research work of general and particular 
interest that are inadequately financed. Special 
mention is made of the fact that the work of investi- 
gating the creep of steel at high temperatures is to be 
taken over by the Association, and that, thanks to the 
successful appeal for funds made by a Conference 
presided over by the late Sir Alfred Ewing, it will be 
possible to speed up this important work. A further 
interesting general point is that a larger sum will soon 
become available from royalties accruing from the 
Association’s patents. 

Turning to some of the work done during the year 
under review, a large number of investigations have 
been carried out on insulating materials of all kinds, 
and the research work on the heating of buried cables 
has been continued. A report on the current-loading 
capacity of earth electrodes has been issued, in which 
the various types of load and overload to which 
electrodes may be subjected are analysed and theoretical 
deductions are made on the effect on the current- 
loading capacity of the size and shape of the electrode, 
the resistivity of the soil and its treatment with coke 
breeze or salt. These deductions are being checked by 
observations on electrodes buried in soils of different 
kinds. Under the heading of electric control apparatus, 
plans for the study of restriking-voltage characteristics 
are being pushed forward. The results already obtained 
show that the circuit-breaker are gap is capable ot 
modifying the shape of the wave of applied voltage 
which the breaker is called upon to withstand at the final 
are extinction. Certain ways in which are rupture 1s 
affected by altering the position of component parts 
of a test circuit in relation to each other and to the 
breaker have also been the subject of investigation. 
while special apparatus has been developed for recording 
oscillations of such high frequency that even the cathode- 
ray oscillograph fails to deal with them. 

Under the heading of steam turbines, it is stated 
that the total heat of steam was determined between 


Section 6. 
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TRAVERSING-WORK TYPE ROLL-GRINDING MACHINE. 


CONSTRUCTED BY MESSRS. 


CRAVEN BROS. 


(MANCHESTER), LIMITED, REDDISH. 
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25 kg. per square centimetre and 150 kg. per square 
centimetre to a probable accuracy of 1 part in 1,500. 
Plans have been made for measuring the total heat 
from 175 kg. per square centimetre to 250 kg. per 
square centimetre, and up to 450 deg. C., and from 
10 kg. per square centimetre to 250 kg. per square 
centimetre up to 600 deg. C. It is proposed also to 
measure the total heat of vapour near saturation and 
in the neighbourhood of the critical point, and to check 
the saturation between 150 deg. C. and 250 deg. C. 
As regards the creep and corrosion of metal at high 
temperatures, the examination of the intercrystalline 
cracking of molybdenum steels was continued, and 
work was commenced on complex molybdenum steels 
to determine the influence upon creep resistance of 
additions of vanadium, titanium, tungsten, manganese 
and copper. A preliminary investigation showed that 
these additions make a marked change in the micro- 
structure. 








TRAVERSING-WORK TYPE ROLL- 
GRINDING MACHINE. 

ON page 486 of our last volume we gave an illustrated 
account of a roll-grinding machine in which the work 
is held stationary as regards traverse along the bed and 
the grinding wheel is traversed. This machine was 
made by Messrs. Craven Brothers (Manchester), 
Limited, Vauxhall Works, Reddish, Stockport. The 
firm also manufactures a roll-grinding machine in 
which the grinding wheel unit is stationary and the 
work traversed longitudinally. An _ interesting 
comparison may be made between the two machines 
and we, accordingly, reproduce above a photograph of 
one of the latest machines of the work-traversing 
type, and propose to give a brief description of it. The 
machine is capable of grinding either worn or new rolls 
of diameters ranging from 3 in. to 24 in., the centres 
admitting lengths up to 8 ft. Plain cylindrical rolls 
or rolls having either a convex or concave camber 
may be ground, and the journals may be finished 
either parallel or taper. The bed consists of three 
pieces, two forming the ways for the table and the other 
being a deeper section at right angles carrying the 
grinding-wheel unit. All are rigidly bolted together. 
The main bed has one flat way at the front and a Vee- 
Way at the back. The space between the ways is 
formed as a trough to receive the cutting lubricant. 

lhe work table is formed with a base carrying the 
table proper which can be swivelled in a horizontal 
plane when tapers are to be ground. The work- 
driving headstock is mounted on the table and is fitted 
with the firm’s standard type of floating chuck revolving 
round a dead centre carried ina barrel having endways 
adjustment by a handwheel. The chuck has two jaws 
only, this arrangement being most convenient for grip- 
ping the wobbler end of rolls. It revolves on bearings 
oo unted on a sleeve and is driven through a gear- 
ox giving Six speed changes ranging from 6 r.p.m. to 
42r.p.m. The gear is driven by Texrope from a 7$h.p. 
motor mounted on top of the box. All the gears run 


is 


in oil and the high-speed shafts are mounted in ball 


published by Messrs. Henry Gardner and Company, 
3. | 


bearings. The loose headstock is adjustable along the 


table, as also is the work-head and the steadies, by means | 


of the rack and pinion gear visible in the illustration. 
The steadies have adjustable pads on which the rolls 
are bedded on their journals. On mounting a roll 
for grinding, it is placed in position on the pads which 
are set to the correct height by means of vee-gauges, 
set to “‘zero” reading. There is a gauge to each 
steady. To ensure parallelism in setting the roll is 
traversed across a dial indicator gauge mounted on the 
bed. The traverse of the table is effected by the motor 
seen at the left hand. This is of 5 h.p. and operates 
through worm gear and a rack and pinion motion. 
Three traversing rates are available, viz., § in., }§ in. 
and 1} in. per revolution of the work. Reversal is 
effected by adjustable dogs tripping the reverse gear. 
The table can also be traversed by hand. When the 
journals are to be ground the rolls are mounted on the 
centres of the headstock. 

The grinding wheel, which is 22 in. in diameter by 
2} in. wide, is carried on a spindle 4} in. in diameter 


and is driven by Texropes from a 15 h,p. motor mounted | 


at the rear of the wheel slide. The spindle speed can 
be varied to compensate for wear of the wheel or for 
grinding different materials. The spindle is mounted 
in adjustable pump-lubricated bearings fitted with 
sight-feeds. The wheel is mounted on a double slide, 
one slide providing the feed and the other being pivoted 
and having adjustment for varying diameters of work, 
both quick and fine hand adjustment being readily 
made from the operator’s position at the front of the 
machine. A mirror enables the operator to observe 
clearly the approach of the wheel to the work. The 
wheel headstock is arranged to swivel to enable the 
grinding operation on the end face of the roll to be 
carried out. The cambering gear is carried on the main 
slide and consists of a cam rotating in unison with the 
table traverse. The amount of camber is variable in 
thousandths of an inch for either concave or convex 
grinding, and is controlled from the operating position. 
The cam gear is easily thrown out of action for parallel 
grinding. A diamond wheel truing device is provided. 
The cooling compound is circulated by means of a 
centrifugal pump driven by a 2-h.p. motor. After 
collection in the trough of the bedplate it gravitates to 
the tank seen at the back of the machine. This tank is 
normally situated below the floor level and is provided 
with a series of baffles to effect settlement of the sedi- 
ment. The pump suction from the tank is fitted with 
an efficient filter and the tank itself can be lifted from 
its recess for cleaning purposes. The lubrication of 


the machine is, in the main, on the “ one shot ” system, | 
such parts as are not suitable for this method being | 
fitted with nipples for use with an oil-gun. | 
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Cuart oF Meta Prices.—A chart showing the highest 
and lowest cash prices touched Sring the last ten years | whole, likely to find very general acceptance. 
as recently been|all may not agree with the warning against high- 


for tin, copper, lead, and spelter 
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Limited, 2, Metal Exchange Buildings, London, 


The data are given in the form of clearly-drawn graphs | 
neatly printed on thick good-quality paper. 


The chart 








measures 22} in. by 14 
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WATER-RETAINING CONCRETE 
STRUCTURES. 


A REPORT on Water-Retaining Concrete Structures, 
drawn up by the Institution of Structural Engineers,* 
deals with structures which depend on concrete for their 
water-retaining properties and applies to such struc- 

tures only. 

| In the code included in the report a difference has 
been made between thick and normal construction, the 
dividing line for the purpose of the code being placed at 
a thickness of 2 ft. Certain of the clauses apply to 
both thick and normal construction, and these are 
directed to precautions to be taken to avoid cracks and 
leakages resulting from movements due to shrinkage, 
movements due to variation of temperature and 


. humidity, to the dissipation of heat generated by the 


concrete in setting, from percolation, and from damage 
to the concrete by dissolution caused by percolating 
water. Among the clauses may be noted a recom- 
mendation that reservoirs and similar constructions 
| should be built underground, so as to avoid temperature 
changes as far as possible, the soil thus available being 
| used to cover the roof to a thickness of from 12 in. to 
24 in., and that embankments should be formed on the 
outside so as to enclose the reservoir completely in a 
| covering of earth. Expansion joints should be spaced 
not more than 60 ft. apart in Great Britain, and as 
|close as 30 ft. apart in countries subject to greater 
extremes of temperature. Attention is drawn to the 
need for careful grading and to the fact that the grading 
and proportioning of concrete for maximum water- 
tightness is not the same as when the grading and 
proportioning are designed to give maximum strength. 
| Any slight sacrifice of strength necessary to secure 
|maximum water-tightness is best made good by a 
| slight increase in the thickness of the structure. 

| For thick structures, a mixture of 112 lb. cement, 
24 cub. ft. of sand, and 4 cub. ft. of broken stone is con- 
sidered to be often suitable, while for structures 2 ft. 
in thickness and under, a mixture of 112 lb. cement, 
2 cub. ft. ofsand, and 34 cub. ft. of broken stone is con- 
sidered generally satisfactory. Rapid-hardening cements 
| of the high-lime Portland-cement type, with a British 
| standard lime ratio greater than 2-85 are not recom- 
|mended for water-retaining structures, as solubility 
in water is increased. The greater rise in temperature 
experienced with high-lime cements is also an objection 
to their use, this also applying to high-alumina cements. 
In both cases the rise in temperature results in greater 
shrinkage subsequently than when slow-hardening 
cement is used, especially in thick construction. For 
constructions more than 12 in. in thickness, high- 
alumina cement is not recommended. 

For structures under 2 ft. in thickness, the stress of 
steel in tension is limited to 12,000 lb. per square inch 
in circular tanks, when the strength of the concrete is 
neglected, and wherever there is a pure tension across 
a section. The stress of the steel in tension should be 
limited to 16,000 per square inch in sections subjected 
to bending when the strength of the concrete is 
neglected. Slabs in contact with water are to be 
calculated so that, in addition to the normal stress 
limitations, they will not give a tensile stress in the 
concrete of more than 200 lb. per square inch direct or 
300 lb. per square inch in bending if the concrete is 
assumed not to be cracked and the moments and 
forces are calculated as producing tensile stress on the 











concrete. 

The clauses devoted to structures over 2 ft. in thick- 
ness are, in the main, devoted to laying down suitable 
means for avoiding high temperatures due to heat 
generation. Temperature rises of 50 deg. to 60 deg. F. 


lare not uncommon with Portland cement and 90 deg. 


to 100 deg. F. with high-alumina cement; the latter 
is, therefore, open to objection for such constructions, 
while slow-hardening Portland cement, giving a low 
temperature rise, is to be recommended if other pro- 
perties are good. The use of plums is also advocated 
as a help in keeping down the temperature rise, but the 
practicable maximum is placed at 25 per cent. Plums 
must be of hard non-porous rock, and should be about 
1 cub. ft. in size, so placed as to give 6 in. of concrete 
between adjacent stones. An alternative is to use a 
very large aggregate. 

Under “ Miscellaneous,” the Report stipulates that 
mass structures should be so designed that no tension 
is exerted on the water side, and that the minimum 
compressive stress on this side should exceed the water 
pressure. Expansion joints should be provided at 
60-ft. centres for walls under 30 ft. in height and 30 ft. 
apart for walls over 100 ft. in height, the spacing for 
intermediate heights being pro rata. 

The recommendations in this report are, taken as a 
Possibly, 


alumina cement, since concrete made with this material, 
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in spite of the high rises of temperature and consequent poses would not seem very wide, but it could be used | brief but re | 
alterations in volume, has undoubtedly proved excep- | in the electrical Industry for the production of bobbins, | with performance and other data, and the majority of 
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tionally suitable under many and widely-diverse con- | formers and other parts where high dielectric qualities 


ditions. 


THE IRAQ-MEDITERRANEAN PIPE 
LINE. 


In the account given of the pumping plant on the 
Iraq~Mediterranean Pipe Line which appeared in our 
issue of February | (page 116), it was stated that the 
pumps were fitted with 16-feed Wakefield lubricators. 
This statement was made from information supplied 
to us, which we had no reason to doubt. We are now, 





are required. 








MR. T. SUGDEN. 


death on 
East 


THE LATE 


Ir is with regret that we 
February 1, at his home in 


record the 
Underhill-road, 


Dulwich, London, 8.E.22, of Mr. Thomas Sugden, who | 


had been for many years chairman and managing 
director of Messrs. T. Sugden, Limited, engineers and 
contractors, 180, Fleet-street, E.C.4._ Mr. Sugden was 
born on December 30, 1849, and upon leavi school 


however, informed that the lubricators in question for | was apprenticed at the Wellington Ironworks, Oldham, 


the whole of the 45 Worthington-Simpson pumping | where he remained for nine years. 


seta were supplied by Messrs. J. and W. Kirkham, 


In 1873 he gained 
a Whitworth Scholarship, and studied engineering for 


Limited, Lark-street Works, Bolton. This firm also | three years at Owens College, now the Victoria Univer- 


supplied 15 lubricators for the Harland and Wolff 
“0 brake-horse-power Diesel engines. Our original 
statement was, of course, made in all good faith, but 
we are glad to set the matter right by this correction, 
ind regret any inconvenience that may arise through 
the mistake. 


sity, Manchester, afterwards attending the Royal 
School of Mines, London, for one year. In 1877 he 
joined the engineering staff of the Manchester Steam 
Users’ Association, and two and a half years later was 
appointed chief mechanical engineer to Messrs. The 
Chamber Colliery Company, Limited, Hollinwood, where 


The lubricators in question were required to pass | he had some forty steam boilers and other plant under 


s smoke test and the normal regulator fittings and 
flushing trigger were dispensed with, a sleeve being 
arranged on the modified regulator. A special hand 
flushing tool was supplied. The oil capacity of the 
container was 5 gallons. Along the front of the lubri- 
cator were 16 T. and K 
feeding the various parts of the pumping set; and 
along the back and operated from the same shaft as 
the T. and K. pump units were five special pumps. 
These had rams 14 in. in diameter by §-in. stroke. 
The centre pump drew oil from a tank under the 
lubricator and maintained the container supply at 
constant level: the outer pairs, coupled together, fed 
the pinion-shaft bearings. The lubricators were chain- 
driven, the chain running in an oil bath. An overtlow 
weir in the container passed any surplus oil to the 
pinion-shaft bearings. 


THE PROPERTIES OF LEUKON. 


It will be remembered that among the new materials 
now being exhibited at the Royal Academy Exhibition 
of British Art in Industry is a plastic synthetic resin, 
which has been developed by Imperial Chemical Indus. 
tries, Limited, Millbank, London, S.W. The forms 
in which this material are shown were specially pre 
pared from the point of view of industrial art and 
are not yet in commercial production. On the other 
hand, its manufacture as a granular thermo-plastic 
moulding powder under the name of Leukon has 
tlready been commenced, and it will be exhibited in 
this form on the stand of Mouldrite, Limited, at the 
British Industries Fair at Shepherds Bush, London. 

Leukon is, we understand, « upable of treatment 
either by compression or injection moulding, both 
processes involving the use of high pressures and a 
temperature of about 140 deg. C., and rendering 
possible the mass production of complete articles, so 
that machining can be almost entirely eliminated. As 
regards physical properties, Leukon has a density of 
about 1-2 at 20 deg. C., and is thus about half the 
weight of window glass, pottery, marble or aluminium. 
It is 10 per cent. less than the ordinary phenol for- 
maldehyde types of moulding powders and 20 per cent. 
less than those of the amino type. Mechanically, its 
impact strength is 4 kg. cm. (Charpy units), while 
under compression it flows before breakdown occurs. 
It has a tensile strength of 10,000 Ib. per square inch 
snd a cross breaking strength of 80 Ib. to 85 Ib. canti- 
lever, using a British standard specimen. The Young's 
modulus of the material is 227 tons per square inch 
It is, we are informed, insoluble in water, aleohol and 
aqueous media, and is unaffected by acids or alkalis 
with concentrations up to 40 per cent. in the case of 
sulphuric acid and of caustic soda at atmospheri 
temperatures. It is also unaffected by many high 
boiling organic esters, On the other hand, in certain 
forms, it is soluble in a number of organic solvents, 
ine luding chlorinated hydrocarbons and 
benzene 

Leukon has the advantage that it can be machined 
with ease, while experience up to now seems to indicate 
that it is not liable to change on keeping. If heated to 
s temperature of from 120 deg. C 
solid form, it can be stamped, and gives a sharp and 
permanent impression. At the same temperature it 
has also been possible to spin it like a metal. From 
the electrical point of view, its insulation resistance is 
about equal to that of amber, and is, therefore, superior 
to the more commonly known plastics of the formalde- 
hyde and amino types. 
conductivity is low. It can be made not only trans 
parent, but translucent and opaque, as well as in 
colours ranging from pure white to high quality black. 


acetone, 


to 140 deg. C., in its | 


On the other hand, its thermal | 


his care and was in full charge of the surface and 
underground machinery of the colliery. In 1883 
_Mr. Sugden became general manager of Messrs. The 
Chadderton Ironworks Company, Limited, engineers 
|and boilermakers, near Manchester, and retained this 


modified pump units for! position until 1891, when he took up the appointment 


of assistant to the general manager of Messrs. Babcock 
and Wilcox, Limited. During the succeeding eleven 
years he was engaged upon work connected with the 


design and construction of plant for power stations in | 


all parts of the country. 

Mr. Sugden began business on his own account in 
1902, establishing the firm of Messrs. T. Sugden, 
Limited. He specialised in the subject of steam-plant 
economy, and during the last twenty to thirty years 
was responsible for a number of inventions, mainly 
in connection with superheaters, which have been 
widely adopted. Some of these have been dealt with 
in our columns, notably the Sugden uptake type of 
superheaters for Scotch marine boilers, which were 
described and illustrated on page 37 of vol. exi (1921). 
He made numerous contributions on the subjects of 
superheated steam and fuel economy to the proceed- 
ings of scientific and technical institutions, and also 
published a book entitled Superheated Steam. Mr. 
Sugden became a member of the Institution of 
Mechanical Engineers in 1882, and of the Institution 
of Civil Engineers on December 1, 1925, when 75 years 
of age. He was also the senior vice-president of the 
South Wales Institute of Engineers, 








/ANNUALS AND REFERENCE BOOKS. 


The British Corporation Register Book.—The 1935 
edition of the Register of Ships has recently been 
addressed to us by The British Corporation Register of 
Shipping and Aircraft, 14, Blythswood-square, Glasgow, 
C.2. The volume, as heretofore, contains detailed 
information concerning all the vessels classed in this 
Registry, and, in addition, lists of the members of the 
main Committee of Management, the Liverpool Com- 
mittee, the Joint Aviation Advisory Committee of 
Lloyd’s Register and the British Corporation Register, 
ind the standing Aviation Sub-Committee. Lists of 
surveyors stationed at ports at home and abroad are 
also given. The Register Book is compiled under the 
direction of the Committee of Management, which is 
composed of owners, builders, engineers, and designers 
of ships and aircraft, together with representatives of 
underwriting and industrial associations and technical 
institutions. The Register of Ships is issued to sub- 
scribers only, the terms of subscription for individuals 
and firms being 3 guineas for the first copy and 
ll. Ils. 6d. for each additional copy, and for under- 
writing associations and marine insurance companies, 
# guineas for the first copy and 2 guineas for each 
additional copy. 

Jane's All the World’s Aircraft, 1934. While the 
rapid and continuous development of aviation renders 
this publication more indispensable each year to the 
increasing number of persons interested in the subject 
from either the civil or service points of view, it must 
also greatly increase the task of collecting and verifying 
the necessary data and presenting them in a concise 
and easily accessible form. The editors, Messrs. C. G. 
Grey and Leonard Bridgeman, have, however, com- 
pleted their task in an admirable manner, which is 
perhaps best appreciated by those who use the book 
constantly. As in previous issues, it includes two 
historical sections devoted to civil aviation and service 
aviation, respectively, and these are followed by a long 


| section in which particulars are given of the machines 


produced in all countries of the world in which aircraft 
manufacturers exist. The two remaining sections deal 


At the moment, its application for engimeering par-| similarly with aero engines and airships. In most cases 
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adequate technical descriptions are given 


the machines and engines referred to are illustrated by 
reproductions of photographs. Other useful informa- 
tion, such as data of the world’s notable flights and 
international records, is included, and an interesting 
feature is a preface by Mr. C. G. Grey, reviewing th: 
progress made during the year throughout the world. 
In this it is pointed out that a number of low-wing 
cabin monoplanes with tapered wings, many of them 
} with retractable undercarriages and some with flaps, 
have appeared during the year. The flaps, of course, 
serve not only as air brakes, but also to give increased 
lift at low speeds when taking off or landing. Mr. Grey 
also. refers to the increase in multi-engined machines, 
with two, four, or even six engines, but points out that 
the three-engined machine is dying out. Other points 
mentioned are the increased comfort provided in air 
liners and the reduction in the number of fatal accidents 
| per mile flown. The publishers, Messrs. Sampson Low, 
Marston and Company, Limited, 100, Southwark 
street, London, S8.E.1, must be congratulated on the 
printing, illustration and general production of the 
volume, the price of which is two guineas net. 

The British Journal Photographic Almanac, 1935. 
Having reached its 76th year of publication The British 
Journal Photographic Almanac has long since estab- 
lished itself as an indispensable work of reference both 
for the professional photographer and the more serious 

|}amateur. The current issue, edited by Messrs. Henry 
| W. Bennett and Philip C. Smethurst, records the steady 
progress made during the year with apparatus, mate. 
rials and methods, and gives innumerable tables and 
formule of use to both pictorial and technical photo. 
graphers. There are signed articles on modern photo 
| graphy, aerial photography, reporting with a miniature 
camera, infra-red photography, night photography and 
many other subjects. Some excellent examples of 
modern pictorial photography, reproduced by the 
photogravure process, are also included. The book is 
published by Messrs. Henry Greenwood and Company, 
Limited, 24, Wellingtén-street, Strand, London, W.C.2, 
price 2s. in paper covers and 3s. bound in cloth. 











ENGINEERING TRAINING AND 
EDUCATION. 


Courses for Teachers in Technical Schools.—The 
Board of Education is making arrangements for the 
holding of short courses in engineering science and 
electrical engineering for teachers in engineering 
subjects in recognised technical colleges and schools 
and junior technical schools in England and Wales. 
The courses will be held at New College, Oxford, from 
July 20 to 31, and will be conducted by Mr. H. J. 
Shelley, H.M.I., assisted by other inspectors of the 
Board. In engineering science the lecturers will 
include Professor F.C. Lea, Professor B. P. Haigh, 
Mr. A. W. Loveridge, Dr. W. Abbott, Mr. F. H. Reid, 
Dr. W. E. Fisher, and Dr. T. J. Murray. The electrical- 
engineering course will be devoted to radio-communica- 
tion and the lecturers will include Professor G. W. 0. 
Howe, Dr. E. Mallett and Mr. E. B. Moullin. The 
inelusiye charge for board, lodging, and attendance 
for the full period of 11 days at Oxford will be 6l., 
and teachers who desire to attend either of the courses 
must make application to the secretary of the Board 
of Edueation, Whitehall, London, 8S.W.1, on Form 
16 U. (T.) as soon as possible, and in any case not 
later than March 30. The number of teachers who can 
be admitted to the courses is limited. 








Twenty-OneE YEARS OF SWITCHGEAR MANUFACTURE. — 
Just over twenty-one years ago, Messrs. Ferranti, 
Limited, discontinued the manufacture of switchboards, 
and two engineers in their employment, Mr. Samuel 
Ferguson and Mr. George Pailin, with the assistance 
of four others, decided to begin operations on their own 
account. At first the business, which was founded on 
December 1, 1913, was on very modest lines, but, in 
spite of the variable character of the products in those 
days, steady progress was made, and first a private 
and then, in 1918, a public company, was formed. In 
1926, a controlling interest in the concern was acquired 
by the British Thomson-Houston Company, Limited, 
and the firm is now a member of Associated Electrical 
Industries, Limited, though its founders still take an 
active interest in its work. In the meantime the works 
have expanded from one modest shop in Higher Upen- 
shaw, Manchester, with an area of 189 sq. yards to @ 
well laid-out modern factory covering 31,000 sq. yards. 
The firm has played a leading part in the development 
of switchgear during a period when that development 
has been rapid, among its principal contributions to 
progress being the introduction of the round tank and 
the early adoption of vertical isolation and the double 
circuit breaker. More recently, the cross-jet explosion 
pot and the air-insulated metal-clad unit have been 
developed, and short-circuit testing has been made 
a normal part of the factory process. We congratulate 
those who have contributed to the firm’s success on (i 
attainment of its majority, and hope that the coming 

| years will see a still further expansion. 
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THE DESIGN AND EQUIPMENT OF 
PHOTO-ELASTIC LABORATORIES.* 
By Proressor E. G. Coker, M.A., D.Sc., F.R.S. 
Wuen your Council invited me to deliver the 
Honorary Member’s Lecture for this Session, 1 thought 
it might be of interest to speak about a matter which 
has been engaging my attention for the past year or 
more while designing and equipping a photo-elastic 
laboratory. During the past 30 years it has been 
necessary to equip two such laboratories for my re- 
search pupils and myself, one at the Finsbury Technical 





College, now vanished, and the other at University 


with suitable adjustments so that, when mounted on a 
modified form of lathe-bed, each member can slide along 
the bench while the pillars can all be brought into line 
by the turn of a screw in each base. The vertical 
adjustments are carried out in a similar manner on the 
pillars. The latter also allow of angular adjustment 
to obtain an optical axis in common through the 
various lenses and prisms. One important matter in 
such a combination is that all lenses beyond the lamp 
house must be free from internal stress, for if any such 
stress is present it will add its own effect to that of the 
stressed model. A photograph of a complete apparatus 
is reproduced in Fig. 1, with a model of a locomotive 
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College, London, while, in addition, it has been a 
pleasant duty to advise on the equipment of other 
similar laboratories in various parts of the world. In| 
all these cases, however, the object was to fit a small 
special laboratory into some existing building, usually 
large and well equipped with much experimental appa- 
ratus and machine tools, some of which could be} 
utilised for photo-elastic work. It is only lately, and | 
for the first time, that it has been necessary for me to 
consider what are the essential requirements of a photo- 
elastic laboratory when a start has to be made from the | 
beginning. 
As you are aware, a great many of the problems of | 
stress distribution in machines and structures cannot 
be solved by analysis, and yet it is imperative that an | 
engineer shall know to within a few per cent. what are 
the stresses he is designing for. He has one almost | 
unfailing resource, that of experiment, and by far the 
larger part of his work in this direction is either the | 
testing of models or full-sized machines and structures | 
to failure, and measuring the strains produced in them, 
since within the elastic limit these latter are propor- | 
tional to the stresses. In this way, he infers the stress | 
distributions caused by load. Photo-elastic experi- 
ment follows the same course, but with transparent 
models, because then you can actually see the stresses 
in the model and measure them by simple means. 
hese stresses are practically the same as those which 
occur in a model fashioned of the materials which the 
engineer employs, and where differences occur they are 
usually trifling, and in any case the needed correction 
can be found. 
In the equipment of a photo-elastic laboratory for 
«the use of an engineer the principal piece of apparatus | 
is a special kind of optical bench, and we may begin | 
with a description of the principles upon which it is 
based. In this, light from a filament lamp of high 
candle power is passed through a convex lens to give 
4 parallel beam and then through a polarising prism. 
Such prisms, however, are difficult to obtain of the size 
required for work on a convenient size of model, so that 
it Is necessary to cone the beam of light down by a 
convex lens, and then bring it back to a parallel 
beam by a concave lens, in order to get the beam | 
through a small prism. An inverse arrangement of | 
lenses restores the beam to its original dimensions and | 
affords a parallel beam in which the model is placed. 
A further pair of lenses are then interposed to give a 
second parallel beam in which a comparator bar is set, | 
and a last lens then forms a cone of rays to pass through 
beth aan = give a very much enlarged picture of | 
+ a: ws and comparison mem ber on a screen. All| 
elements are carried on pillars, and are provided | 
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Fie. 3. Trnsion-TestiInG MACHINE. 


wheel on a rail for the purpose of making an examina- 
tion of the stress distribution in it by comparison with 
calibrating a tension member carried in a smal] testing 
machine. The model is illustrated separately in Fig. 2. 

When isoclinics are being drawn for obtaining the 
directions of stress, it is an advantage to have a screen 
which can be adjusted in its own plane, for when Nicol 
prisms or their equivalents are rotated about their axis, 
it is sometimes found that there is a slight wobble of 
the optical axis owing to imperfections in this part of 
the apparatus, and, in consequence, each isoclinic may 
be slightly displaced from its true position relatively 
to one pair, say, those for 0 deg. and 90 deg. To correct 


| this, the magnified image of one point of the model 


must be brought back to the same place on the screen 
This is accomplished here by 


mounting the screen, shown in Fig. 1, on a kinematic 
slide set across the bed, and also pivoting it on an 
adjustable vertical axis mounted on this crosswise. 
In addition, it is found convenient to be able to swing 
the screen about this latter axis. In general, this 
screen is locked against another pillar to bring its plane 
normal to the optical axis. 

It is necessary to provide a small tension testing 
machine for loading the member used to calibrate all 
the (P— Q) stresses on the model, and for that purpose 
this machine must be mounted in such a manner that 
it can be rotated into any position which the directions 
of principal stress dictate. There are two such direc- 
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Fie. 2. 


tions at any point of a plane model, and in one of them 
extinction of light can be produced by loading the 
tension member. It must, therefore. be mounted in 
such a way that both it and the part of the model under 
examination can be seen distinctly. In the photo- 
graph reproduced in Fig. 3, a standard apparatus is 
shown ; it is the last and best of a number which have 
been devised for this purpose, for the reason that the 
load is applied directly and measured by a special form 
of spring balance without the intervention of a lever 
system, so that, however it is turned, the loading is 
unaffected. The frame of the testing machine is 
mounted on a kinematic slide carried by an annular 
disc, which can be moved up and down the supporting 
pillar. As a load up to about 500 Ib. may be required 
by hand adjustment alone the screw gear at one end 
of the frame bears against a ball bearing. 

The principle on which the spring balance is based is 
a very simple one, and is as follows :—If any plane 
elastic body has two principal axes of symmetry, then 
a load along one of them will produce a linear change of 
length in each such direction of the body, no matter 
how complicated the stress distribution in it may be. 
It is only necessary, therefore, to change this linear 
motion into a cireular one and so move an index finger 
over a graduated seale to indicate the load applied. 
Here the plane elastic body is a circular ring A, Figs. 
4 and 5, page 184, housed in the framing B by screws 
C and loaded by a tail rod E, connected to the ring by a 
pin D and a bolt 8. An adjustable screw F, with a 
spring control to prevent shake, is housed in the block 
G and bears against a rack K in guides Q. This rack 
gears with a pinion L mounted on a spindle M carrying 
a large toothed wheel N in gear with a pinion O on the 
central spindle J, which is controlled by a spring Z and 
carries a pointer moving over a dial W. This central 
spindle also carries a light vane wheel T housed in a 
casing to prevent injury to the mechanism due to a 
shockload. In this case, all the mechanism is attached 
to the framing B by « plate V, to which the dial W is 
also secured. Adjustment of the zero of the index 
finger P is possible by the bolt F, but as the latter is not 
very accessible the dial is made movable and is secured 
in position by a spring finger not shown. A loose 
auxiliary pointer P,, serves to indicate a maximum load. 
As shown in Fig. 5, the rack is prevented from turning 
by a finger H controlled by a guide I and is also slotted 
to allow the spindle to pass through it, while the casing 
B is carried well forward to protect the mechanism. 

It is of interest, however, to add that in photo- 
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elastic experiments, very small spring balances which 
can apply known loads in a very restricted space are 
extremely useful, as for considerable’ loads they can be 
made of a weight averaging slightly more than half-an- 
ounce for a pull of 100 Ib. The less the load the 
heavier they are in proportion, because then the pro- 
tecting casing becomes the predominant item in the 
total weight. So far, it has not been necessary to make 
a balance which indicates more than a load of 1,500 Ib., 
and then the weight is 8 oz. A photograph of a large- 
scale model of a spring-balance for photo-elastic and 


spring M attached to the central pinion I. As will be 
observed, the slot in the rack F leaves the indicating 
mechanism free to return to its zero position on release 
of the load, while, as a further precaution, a light vane 
wheel N is secured to the central spindle to prevent 
injury from shock loads. These latter arrangements 
are, in fact, similar to those of the balance described 
above, although carried out in a rather 
manner. 
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Fie. 6. Mopen or Sprina BaLancer. 


general work is reproduced in Fig. 6. A most useful 
balance for general work of this kind is shown in Figs. 7 
and 8. Here an elastic ring A is pinned to a watch casing 
B and carries a load by aid of the shackle C depending 
from a screwed bolt D. At the upper end of this bolt 
there is a U-shaped springy finger E, the outer end of 
which engages with a rack F geared with a pinion G 
carrying a large sector H. This latter meshes with a 
central pinion I, carrying an index finger J moving over 
a graduated dial. In order to avoid initial index error 
and backlash the rack is subjected to the action of a 
spring K, in addition to the finger E, which latter is 
adjustable by a nut L, while there is also a coiled 




















actual work. A cross slide operated by a micro. 
meter screw is used to bring the instrument into a 
symmetrical position with reference to the plane of the 
model. This measuring apparatus may have to be 
placed in any position, and it is therefore necessary to 
mount it on a pillar so that it can be traversed up 
and down under the control of a micrometer screw, 






different 


The most convenient and direct way of measuring 
the sum (P + Q) of the principal stresses at any point 





also furnished with itsslave micrometer. It has also to 
take any angular position, which is effected by pivoting 
it to the vertical slide and setting it by the large white 
circular dial prominently visible in Fig. 11. If it 
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in a plane model is to measure the change of thickness 
under load by aid of a lateral extensometer and then 
compare this change with that on the loaded calibra- 
tion member. An instrument which does this is shown 
in Figs. 9 and 10, in which a pair of needles B touch the 
front and back face of the model very lightly, so as not 
to scratch the surface and so upset the measurement. 
One needle is housed in a micrometer screw ; the other 
actuates a bell-crank lever C so as to tilt a pivoted 
mirror E. These elements are mounted in a horseshoe 
frame A, so that points can be reached up to three or 
more inches from an edge of the model. The complete 
instrument is mounted on a slide, as shown in Fig. 12, 
by a three-point suspension consisting of a pair of 
spring plates attached to the front end of the horse- 
shoe and a tail rod with a spherical end housed in a 
casing shown on the left in Fig. 12. The movement 
of the slide is controlled by a pair of micrometers 
in line; the forward one is intended for adjustment 


purposes, so that the second one can always start 
from a zero reading, as this is a great convenience in 














ENGINEERING” | / 


occupies the position shown, the spot of light from the 
mirror will give a diagonal line on the screen, and as 
this is highly inconvenient, it is necessary to pivot all 
the optical parts, so that they can be turned round to 
give a spot of light which always moves ina vertical 
path. Accordingly, the arm attached to the optical 
system now requires to be moved upwards until the 
reading on the sector agrees with the reading on the 
main dial. Although the description of these move 
ments takes some time, they are actually ac omplished 
in a few seconds. ; 

In making detailed surveys of stress distribution, it is 
quite usual to take observations } in. apart over 4 
good many lines in the specimen and, as may be sur- 
| mised, the booking and subsequent reduction of the 
| measurements becomes very tedious. It has long been 
superseded by a graphical recorder, consisting of 8 
barrel round which squared paper is wrapped with 4 
horizontal scale, usually 1 in. = 0-1 in. on the specimen 
Beginning with some convenient smal] load a number 0! 
observation points are recorded and connected by the 
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lower curve onthedrum. This curve represents a small 
stress effect and the natural variations of the thickness 
of the plate. A higher load is then imposed on the 
model, and the upper curve is then obtained by a fresh 
traverse over the same line of the model. The vertical 
distance between the two curves now represents the 
lateral change due to the sum (P + Q) of the stresses 
imposed by the difference between the higher and lower 
load. In order to reduce these readings the lateral 
change in the calibration member is marked on the 
same chart, and then the stress intensity (P + Q) can 





shorter the pillar is made, the less uniform is the stress 
distribution in it. In order to get uniform stress 
throughout the end pressure plates must, as Bous- 
seinecq showed by analysis long ago, not only fulfil the 
conditions stated above, but must also be of the same 
material as the pillar itself and of precisely the same 
cross-section. 

The second part of the problem is to measure the load 
applied. This can be accomplished in a very simple 
way after the manner shown in Fig. 15, where A is the 
short pillar, with two short intermediate blocks of the 
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application of any system of combined loads to the 
specimen A in order to eliminate the weight of the frame 
from the stress system. 

These examples, and many others which might be 
mentioned, show that a well-equipped workshop is a 
primary necessity for photo-elastic experiments. It 
must be capable of producing not only instruments of 
research, but also of fashioning the transparent models 
employed. These two conditions are not incompatible, 
for, as it happens, the ordinary tools of an instrument- 
making shop, with some additions, cover the whole 
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be read off with a steel scale without any complications 
due to Young’s Modulus or Poisson’s ratio, since what- 
ever values these may have they are the same all 
through and affect all the readings in the same manner. 
It is not necessary, therefore, to know their values. 
_ Among the subsidiary apparatus employed is that 
for applying fluid pressure to a model of a thick cylinder, 
either at its interior or outer contour, without obscuring 
the view for photo-elastic measurements. This can 
easily be done by using a very thin U-shaped cup 
leather in contact with the contour supported laterally 
in a casing constructed as a pressure box. In the 
example shown in Figs. 13 and 14, a section A of a thick 
cylinder is shown, such as is sometimes used for CO, 
refrigerating cylinders where a steel ingot is utilised. 
A very thin ring B of U-shaped cross-section is fitted 
to the interior circle C and is supported by a casing in 
two parts D and E by a bolt F, the stem of which is 
bored out to afford an entrance for fluid under pressure. 
In order to get a very uniform pressure applied to the 
model, the latter should be of a thickness somewhat less 
than the width between the side flanges of the cup 
leather. However thin the cup-leather is made, it 
absorbs an appreciable percentage of the applied pres- 
sure, and in order to allow for this in the experiment, 
& preliminary set of measurements is made with a 


model having a circular outer contour, for which case 
the elastic stress distribution is known for any given 
pressure. In this way, the percentage of the fluid 


pre a at the pump which is applied to the ring itself 
is lound, 

\nother useful piece of apparatus was built originally 
to apply a very uniform compression stress to a short 
pillar, It has been used since for a great variety of 

problems. This problem is apparently simple, 
and it is usually taken for granted that, if the ends of 
short pillar are true planes perpendicular to its axis 
and the pillar is subjected to load between two pressure 
plates also true planes and also perpendicular to the 
@xis of the pillar, then there is a true compression stress 
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throughout the member. Actually, however, the 
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same material and cross-section, between two parallel 
pressure plates D and E, of which the former is movable 
while the latter is supported above and below by thin 
elastic diaphragms G, so that with central loading the 
cylinder E can move axially through a very short 
distance. When load is applied by the plate D, such 
a movement takes place, and it is necessary to apply a 
central load F to restore the cylinder E to its original 
position with the diaphragms undistorted, and then the 
force F is a true measure of the load on the pillar. 
This useful contrivance has been applied to many 
pieces of special apparatus for loads from a few pounds 
to some thousands. As an example of another applica- 
tion of this device, with a good many additions, Fig. 16 
shows one of the smaller machines of this type applying 
a determinate compression load to the central part of 
a member A attached by a pin B, to the end shackle of 
a spring balance C at one end of a rectangular frame F 
and by another pin B, to a hand-operated screw gear D, 
which is prevented from twisting the member by a 
transverse rod E sliding within the frame. In order to 
set the specimen truly horizontal the frame carries 
longitudinal and transverse spirit levels G and also a 
balance weight H to counteract the overhanging mass 
of the balance C. The tension frame is carried by a 
pair of spring balances K,, K,, hanging from arms J,, 
J», of the machine and adjustable by nuts L,, L,. When 
the frame is truly aligned, these balances are read and 
are maintained at their respective readings during the 


























field of operation. It is hardly necessary to go into 
great detail here as to the equipment of a small shop 
for instrument making, but there are two features 
which are of special importance, viz., a substantial 
floor and ceiling, to both of which machinery can be 
bolted anywhere, while the other essential is good light. 
The former has been arranged for in the lecturer’s 
laboratory by having both floor and ceiling of 
planks 2 in. thick on steel joists provided with an 
intermediate transverse framing of timber joists, while 
the building is practically all windows. There are the 
usual small tools, consisting of a lathe, drilling, shaping 
and milling machines, and an emery-wheel grinder. 
The main line shafting is bolted to the ceiling and is 
driven by a motor placed on the floor, while all the 
countershafts are bolted to the ceiling above the 
machines concerned. A hoist allows heavy apparatus 
when brought in below to be lifted to the upper floor. 
There are two other machines which are important here, 
viz., a watch-maker’s lathe and accessories, intended 
more especially for use in constructing spring-balance 
mechanisms, and also a Taylor-Hobson copying and 
engraving machine, which is extremely useful in making 
models from large patterns, especially if the shapes are 
intricate or require fitting together accurately, such as 
occurs, for example, in locomotive driving wheels or 
steam-turbine blades fitting into slots of somewhat 
elaborate shape. It will no doubt have been realised 
already that photo-elastic equipment can be used in 
practically any building where light can be excluded. 
Almost any room fitted with dark blinds will serve, 
as no foundations are required for the apparatus. 
Generally, any space available in an engineering 
laboratory or workshop has been used for the purpose. 
Probably, the best arrangement which can be devised 
for a small laboratory is to have all the research rooms 
on one floor with a workshop and photographic dark 
room in close proximity and sufficient storage cup- 
boards in each room for apparatus not in use. In addi- 
tion, accommodation is required for some one in 
responsible charge when the laboratory is closed. 
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NOTES ON NEW BOOKS. 


Ir has long been recognised that what may be called 
the elementary theory of the strength of materials is 
inadequate for the determination of the magnitude and 
distribution of stress in cases where the load is applied 
to members containing sharp corners, re-entrant angles, 
and curves generally. Apart from the treatment of 
the subject along mathematical lines, an extensive 
field has been developed with the aid of the photo- 
elastic and the soap-film methods of investigation. 
Due to the trend towards economy of material and 
lessening of the weight of parts necessary to carry 
specified loads, the experimental methods afford great 
help to engineers concerned in the design of members 
in which the stress may suddenly be increased to a 
marked extent, due to change in the cross-section or 
contour of the machine part under consideration. As 
the accounts of the experimental work done on the 
subject during the last two decades, and more, is 
scattered throughout various engineering publications 
in different parts of the world, and the results are some- 
times stated in terms that cannot easily be applied 
directly to practical problems, there is clearly a need 
for a survey of the field as revealed by the results of 
work already done in it. This want has practically 
been supplied by Dr.-Ing. E. Lehr, in his treatment 
entitled Spannungeverteilung in Konstruktionselementen, 
published by VDI Verlag, G.m.b.H., Berlin. The 
60 pages of text in this profusely illustrated work 
are divided into two chapters, the first of which 
consists of a full and instructive description of the 
various experimental methods used in the investiga- 
tion of the distribution of stress in non-symmetrical 
structures, such are involved in the design of 
machinery. The second half of the book contains a 
critical examination of the results obtained by various 
workers, which have been collated and reduced to terms 
suitable for in the drawing office. The main 
subject naturally covers a wide range of problems in 


as 


use 


mechanical engineering, so that this publication 
possesses a real value for a very large number of 


engineers. Those more particularly interested in the 
research side of the matter should find the bibliogra- 
phical list, which contains more than 200 references, 


of service in the laboratory . 


It is essential that from time to time textbooks 
should be published which incorporate recent develop- 
ments and record current progress in particular sub- 
jects; this is peculiarly applicable to the study of 
chemical thermodynamics, a point well illustrated by 
The Fundamentals of Chemical Thermodynamics, 
Part Il, by J. A. V. Butler, D.Sc. (London: Macmillan 
and Company, Limited, price 8s. 6d. net), Part I 
of this publication deals with the calculation of maxi- 
mum work and the simpler applications of the first 
and second laws of thermodynamics, and forms a 
highly serviceable preliminary study and introduction 
to Part IT now under consideration, which is devoted 
to a comprehensive study of the thermodynamical 
functions, energy, free energy and entropy and their 
partial derivatives. Dr. Butler has treated the 
subject essentially in the manner of Gibbs ; the present 
volume is reasonably complete in itself and can be 
studied with ease by students who have a knowledge 
of elementary mathematics and an acquaintance 
with the fundamental laws of thermodynamics. 
The author throughout the present volume appears 
to have encountered the usual difficulties associated 
with writing textbooks on thermodynamics, viz., 
that whilst statistical relationships are extensively 
used for the interpretation of thermodynamical data, 
it is extremely difiicult to provide and establish a proper 
and fundamenta! basis for their understanding. 
Although it is fairly obvious that eventually the study 
of chemical equilibrium must be based on statistical 
mechanics and thermodynamics, it is prudent that 
the author should adopt a conservative outlook and 
attitude in this respect, and in the present volume 
due regard is paid to this aspect. It is only in a few 
isolated cases that statistical relationships have been 
employed, and even these have been almost unavoidable, 
for the continuity of the subject. The chapter of 
outstanding interest is the one dealing with activity 
coefficients and the related properties of strong electro- 
lytes, in which a clear e <position is given of the Debye- 
Huckel calculation of the activity coefficient, together 
with tests of the Debye-Huckel equation. The author 
has produced a volume of intrinsic value to university 
students and the treatment of the subject will make a 
strong appeal to chemists 


A good technical dictionary is always sure to be 
given a very hearty welcome. Such a one is the 


English-German and German-English Dictionary for | 


Metallurgists, by Henry Freeman, recently issued. It 
will be highly appreciated not only by metallurgists, 
for whom it is destined in the first place, but also by 
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engineers, members of technical 
covers, and the great care with which it has been 
compiled. In his introduction the author, who is no 
doubt an American, says he has given preference in 
many instances to the American spelling. For example, 
he writes “ mold,” “ gage,” “aluminum,” to quote 
a few instances, whilst he spells “* travelling ” and other 
words in the usual English way. We have always 
wondered why in the United States “ aluminium ” has 
been altered to “aluminum,” whilst “‘ ammonium,” 
“ chromium,” “osmium,” &c., still continue to be 
correctly written, so far as we can gather. Some of 
these alterations in the spelling of certain words of 
more frequent use than others may be due to some 
extent to styles becoming current among the less 
polished individuals in charge of operations. This 
may be the case with “O.K.—all correct,” an 
abbreviation given in the author’s series of symbols. 
These remarks, however, are in passing, they do 
not detract in any way from the value of the work ; 
this, we repeat, is a most excellent one. The two 
volumes measure 7 in. by 5in.; they contain 347 and 
327 pages, including very complete conversion tables. 
They are published by Otto Spamer Verlag, Leipzig, 
at the price of 25 marks each, a price which, we fear, 
may perhaps hamper their extensive sale in this country 
at the present rate of exchange. 


The present tendency towards complication as 
regards Government regulation of new industries is 
brought out in a marked manner by the necessity 
for the issue of a book to explain their requirements in 
the case of potential aerodrome workers and pilots. 
fir Licences, by T. Stanhope Sprigg (price 3s. 6d. net), 
gives those contemplating entering commercial aviation 
very necessary advice and explanations regarding the 
21 licences considered necessary by officials at the 
Air Ministry. The ground is fully covered, even to 
the extent of indicating the varied particulars required 
in initial application forms. In most cases (excepting 
the normal private pilots’ licence) it will be found 
necessary to acquire a considerable amount of book 
knowedge and here Air Licences will prove very helpful, 
as it not only gives a useful list of books in Appendix 
III but also states, in the appropriate place, the prefer- 
of the official mind—a fact which may save 
aspirants for air employment considerable time and 
worry, particularly in the case of the budding ground 
engineer. In the final section (pp. 111 to 114) of this 
useful book, published by Messrs. Isaac Pitman and 
Sons, Limited, a list is given of the principal aero 
training centres. 


ences 


The facts that this second and revised edition has 
been called for of a book first published in 1931, and 
that its author is actually engaged in teaching the 
subject on which he writes, are excellent testimonials 
to the merits of Mr. J. D. Haddon’s book on Structures, 
published at 6s. net by Sir Isaac Pitman and Sons, 
Limited. It is the second of a series of introductory 
textbooks dealing with the elementary theory under- 
lying modern practice in aeronautical engineering. 
The avowed intention of the author, to produce a short 
treatise on aeroplane structural design, simple to the 
point of excluding all use of advanced mathematics, 
yet at the same time technically correct and up-to-date, 
has been in the main satisfactorily fulfilled. He deals 
in turn with the fundamentals of the theory of struc- 
tures, with the loads on an aeroplane, and with the 
resultant magnitudes and distribution of forces in the 
principal members of typical machines. Finally, in a 
well-illustrated chapter, he briefly describes the detailed 
construction of the modern all-metal aeroplane. In 
one or two instances, excess of brevity detracts from 
that lucidity of description which the self-taught, 
isolated student requires. This minor detriment is 
more than outweighed, however, by an admirable 
series of numerical exercises, many of them fully worked 
out, and by the excellent treatment of struts and 
sheet-metal beams of complicated cross-section. The 
book will thus prove of undoubted value to draughts- 
men, apprentices, mechanics and generally all elemen- 
tary students who are training for, or engaged on, 
aeronautical work. 


A book entitled Notes on Cement and Reinforced 
Concrete, published by the direction of the Ketton 
Portland Cement Company, Limited, although partak- 
ing really of a trade publication, contains a good deal 
of information which will be found very useful by those 
engineers and architects, who, although not themselves 
reinforced concrete specialists, require to design simple 
structures in reinforced concrete. This book has the 
great advantage that the illustrations are very prac- 
tical, more particularly, the position of the reinforce- 
ment being very clearly shown, while the placing 
indicates sound judgment and a knowledge of the best 
and latest practice. One exception may be taken 





institutions and | perhaps, namely, to the method of treatment of roads. 
translators, owing to the comparatively wide scope it | These, while certainly often made of concrete and also 


| forced concrete structures, and really stand in need of 
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reinforced, scarcely come in the same category as rein- 
separate treatment. For this reason, those portions 
might have been omitted. The book contains 236 
pages, all but about 50 dealing with design, and the 
remainder with the Ketton Portland Cement Com- 
pany’s works, the method of the manufacture of cement 
and similar matter. The book is on sale by Messrs. 
Sir W. C. Leng and Company (Sheffield Telegraph), 
Limited, price, 7s. 6d. net. 





Four additional volumes are now available in the 
useful series of textbooks issued by Messrs. Isaa 
Pitman and Sons, Limited, for aeronautical ground 
engineers. We select for first mention Inspection of 
Aircraft after Overhaul, by 8. J. Norton, A.M.Inst.C.E., 
A.F.R.Ae.S.—a very concise book of 91 pages octavo, 
3s. 6d. net. Following the Air Ministry examination 
practice, chapters are arranged as follows : Non-metallic 
materials, metallic materials, and soon. This textbook 
is well filled with concise well-illustrated matter of 
vital interest to the aspirant for ground engineers’ 
B licence. Material testing is dealt with, but naturally 
space does not permit of this being done very thoroughly 
and the book would not lose much by making this 
even briefer, and using the space thus saved for the 
amplification of other sections. The Rigging, Main- 
tenance and Inspection of Aircraft is a handbook of 
a simpler nature, written by W. J. C. Speller, for those 
contemplating taking the A licence examination. It 
contains 128 pages and is sold at 5s. net. Chapter I 
deals with assembly and rigging and the correction of 
faults, and Chapter II defects and deterioration in 
materials, and methods of effecting minor repairs 
and replacements. These being the most important 
sections are divided into a number of sub-sections. 
Seaplanes are dealt with in a special chapter, while 
to instruments and electrical details two chapters are 
devoted. For those who wish to specialise in aero 
instruments and electrical equipment and _ wirelese, 
there are two handbooks published in the same series 
as the above books, viz., Instruments, by R. W. Holey, 
B.Sc., 5s. net, and Electrical and Wireless Equipment 
of Aircraft, 8. G. Wybrow, A.M.LE.E., a slightly larger 
work published at 6s. net. Both these are written 
for those taking the X licence, ground engineers’ exami- 
nation. As is most necessary, both books are very 
fully illustrated, with photographs and diagrams. 
It should be mentioned that all of the above four books 
are approved by the Air Ministry. 








INVERT-FINISHING MACHINE. 


A VARIATION on the now familiar camber-finishing 
machine used for concrete roads has recently been 
developed on the important Los Angeles Aqueduct. 
intended to convey water to that city from the Colorado 
River. One of the sections of this work was secured by 
the Dravo Contracting Company, of Pittsburgh, and 
involved the construction of a considerable length of 
tunnel. The tunnel is of wide horse-shoe section, with 
a height from invert to crown of 15 ft. The top is 
struck to a radius of 7 ft. 7} in. and the sides to 
15 ft. 3 in. The invert is 11 ft. 9}4 in. wide, and the 
versed sine 632 in. The sides and arch of the tunnel 
were first concreted and a 3-in, ledge was left at the 
haunches as shown in the diagram, Fig. 3, on page 187. 
On these ledges a modified form of one of the standard 
road finishers of the Blaw-Knox Company, of Pittsburgh. 
was operated, the machine in question being shown in 
Figs. land 2. 

These machines are provided with two screeds, one 
in front and one towards the rear. In the normal 
road finisher these screeds are worked simultaneously 
to and fro across the paving slab, their ends resting 0” 
rails set carefully to the proper level. In this instance, 
however, the use of rails was not possible and they 
were therefore suspended by linkage from the machine. 
the wheels of which ran on the ledges above referred 
to. Fig. 2 shows the front screed to the left of the 
machine and the rear screed to the right, while Fig. ! 
shows how the screed channels were suspended by 
links from brackets attached to the main framing. 
The suspension and profile of the screed were designed 
to give the required form to the invert. 

As electric power was available it was adopted for 
the drive instead of an internal-combustion engine. 
A standard machine frame was used. This consisted 
of a centre section, with two cross-beams of I-section. 
capable of being lengthened or shortened by means of an 
adjustable splice, allowing of some variation of the 
width of the machine. On each side was a frame 
carrying the wheels, on overhung shafts, this arrange- 
ment being adopted in order to cut down overall 
width. The wheels, 14 in. in diameter, were fitted 
with hard rubber tyres, and to prevent damage to the 
tunnel sides pressed plate caps were fitted as show? in 
the illustrations. 
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INVERT-FINISHING MACHINE. 


CONSTRUCTED BY MESSRS. 


BLAW-KNOX COMPANY, PITTSBURGH, PA., U.S.A. 





Fie. 1. 





Fic. 2. 


The electrical equipment, furnished by the Master | 


Electrical Company, of Dayton, Ohio, consisted of a 
3-h.p. geared head, and two }-h.p. two-speed geared 
head, induction motors for 220-440-volt, 60-cycle, 
3-phase current. i 
a shaft and train of gears, connecting-rods and rocking 
shafts, the to-and-fro transverse movement of the 
screed boards. The diagram, Fig. 3, shows part of 
this linkage, and while it is also partly to be seen in 
Fig. 1. The two small motors were employed to drive 
the machine along the tunnel, one driving the wheels 
on each side through reduction gears, sprockets and 
chains. The arrangement will be evident from Fig. 2. 
Solenoid brakes were fitted. By means of the gear box 
and two motor speeds provided, travelling speeds of 
7-5 ft., 15-33 ft., 33 ft., and 66 ft. forward and reverse 
were obtainable, though under the conditions of the 
work, a speed of 7-5 ft. was employed throughout. 
The electrical controls consisted of single drum con- 
trollers, one for the screed drive, one for forward and 
reverse traction, and individual controls for the 
traction motors, so that the machine could be steered 
by slowing one and advancing the other side. This 
arrangement gave very accurate movement. 

lhe suspension of the screed boards was effected by 
hollow oblong links or stirrups, clearly visible in both 
Figs. 1 and 2, running on rollers carried by thin frame 
brackets. The upper part of the link was shaped to 
give a rolling surface of the profile necessary to secure 
the exact invert form as the screeds moved to and 
fro. Provision was made for supporting the screed 
boards laterally as the machine moved forward, by 
means of vertical rollers to be seen, in Figs. 1 and 2; 
a stirrup fixed to the screed board kept the parts in 
contact. The screeds could be raised and lowered by 
means of chains which may be seen in Fig. 1, raising 
and lowering both being automatic when reversing 


the machine with the object of taking a second pass | 


over the concrete. 


The large motor provided, through 
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The total width of the screeds was 10 ft. 9 in., which 
was sufficient for finishing an invert width of 11 ft. 
3 in. In order to eliminate shocks, the driving gear, 
as will be noted, was provided with spring absorbers. 
The operating speed was 66 strokes per minute. Roller 
bearings and bronze bushes were fitted throughout to 
ensure long service. The machine was provided with 
four large hand-screw jacks, by which it could be com- 
pletely lifted, so that any necessary attention could 
be given to it underneath. 











Gotp 1x CzEcHOSLOVAKIA.—Gold-mining operations 
|at Kremnica in Slovakia have recently been placed on a 
more effective basis, which it is ho will largely 

increase the present output of fine gold, amounting, we 
are informed, to 300 kg. annually. One of the old shafts, 
| which has been under water since the Napoleonic wars, 
has been drained and prepared for a resumption of 
mining, while a new process of treatment of the ore has 
been instituted, by which, it is claimed, 96 per cent. of 
the gold is extracted in place of the much lower propor- 
| tion hitherto won. As a result, the number of miners 
and workmen at Kremnica has been increased from 230 
' to 440. 





DRAUGHTSMANSHIP. 


Tue drawing-office is accustomed to receive from the 
shops more kicks than compliments, and often develops 
in consequence a protective armour-plate of indifference 
which successfully repels both curses and useful 
criticism. ‘“* What’s the use of telling ’°em ? ” the shops 
are apt to ask—an attitude to be regretted, for a large 
and important part of the draughtsman’s education 
can come from no other source. It is instructive to 
consider what features should reasonably be expected 
to characterise shop drawings. 

Correct proportioning, of course, there must be for 
strength and appearance. What looks right to the 
engineer does not usually err seriously. In the general 
lines of design some attempt at pleasing the eye is 
demanded. There is no reason why engineers should not 
be artists in their own sphere. Draughtsmen cannot 
go far wrong in following the precept of Naismith, of 
steam-hammer fame. ‘‘ The most direct path to your 
objective,” said he, ‘‘ is the most artistic as a rule.” 

In the early stages the sales department may put in 
a spoke or two about talking points. These should not 
be accepted if they add appreciably to cost without a 
corresponding efficiency. It verges on commercial 
dishonesty to increase the selling price simply to help 
the salesman, ¢.g., fitting ball bearings where plain are 
fully adequate ; using nickel steel or forgings instead 
of malleable castings, and so on. In this matter it is 
essential that the objections raised to such a course are 
sound. For example, plain bearings may be perfectly 
right so far as speed and pressure are concerned, but 
unequal wear affects spindle alignment and, perhaps, 
machine efficiency. Adjustment may not be easy, and 
the presence of oil unwanted, so that altogether ball 
bearings may really be preferable. 

Clear dimensions are a first duty. Good, though not 
inflexible, rules are the use of inches up to 24 in. ; 
diameters to be given on a circle rather than an eleva- 
tion ; no repetition in different views. Need it be said 
that such notes as ‘‘ This dimension is important,” 
‘* Easy fit ’’ and the like, have no business on drawings ? 
What is easy to one man’s touch is tight to another. 
The proper thing is to give the required tolerance, 
making it always as great and not as small as the work 
allows. Breaking points should be selected and suit- 
ably prepared, so that an accidental overstrain does 
not financially wreck the machine. Accessibility is 
important to those details which, sooner or later, will 
require maintenance attention. Handwork is eliminated 
wherever possible, because of costliness and the 
difficulty of estimating this in the rate-fixing office. 
Especially to be avoided, unless absolutely necessary, is 
the lazy man’s instruction, ‘“‘To be marked off in 
position.” This always means double work at least, 
and is, of course, fatal to interchangeability. 

This point brings us to essentially shop features in 
the design, features on which comments in the works 
are often harsh, rather than kind. Lack of room for a 
good spanner-hold is common. How foolish to skimp 
such a matter! A quarter of an inch too much is so 
very different from an eighth too little. So simple a 
thing, too, as drilling is worth attention. Without real 
cause, there ought not to be on the same elevation 
holes ranging from ¢ in. to } in. in sixteenths, calling 
for several changes of drill, each taking time and adding 
to the cost of jigs. Variations in diameter should be 
kept down to a reasonable number, and in studs or 
screws sixteenths not used beyond } in. Long holes 
and blind tapped holes also run away with time, but 
perhaps of all these the greatest robber is the supposed 
clear bolthole, g,-in. large, when it gets to the erector. 
The draughtsman, conscientious fellow, thinks he has 
erred, if at all, on the easy side. But if there are 
four, eight or twelve holes, sometimes 6 in., 12 in., 
or 24 in. apart; if further they are marked off, and 
not jig drilled, then how many of the centres will be 
to a g,-in.? And what a to-do the erector has with 
his round file, probably putting up and taking down 
the detail repeatedly. How slovenly, too, does the 
collection of drawn holes look when finished. A 4-in. 
clearance is not in the least excessive for a recognised 
clear bolthole up to {-in. diameter, increasing beyond 
that diameter if erection is to proceed smoothly. 

Some draughtsmen are lavish with taper pins. 
Without doubt, a well-fitted taper pin is a good job, 
but very often it is a better job than is needed. One 
has only to analyse the erector’s work to find that it 
can be ten times as costly as a screw or bolt. There is 
the assembly of the two parts, the holding together 
while drilling, by hand probably, the careful reamering 
for fear of getting too big for the pin, the repeated tria] 
of the pin and, when done, a detail that is almost 
certainly not interchangeable afterwards. 

The machine shop greatly appreciates requests for 
advice on means for holding cumbersome details while 
machining, and it is generally easy to provide suitable 
lugs or bosses for such a purpose. A closed case from 
which the cover, on a split bearing, must be lifted to 
measure the inside faces is objectionable designing, 
and two opposite bores are reduced in cost if made alike, 
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meeting any slight difference in spindle diameter by 
the bush. Dog-clutches are much more easily milled 
with an odd rather than an even number of teeth. 
Such points could be multiplied almost indefinitely, 
but perhaps enough has been said to indicate lines 
which lead to approximate perfection. Alas! which 
one among us can lay equal claim to the mathematical 
mind, the artistic eye, the ingenious mastery of move- 
ments, and the shop knowledge which cements all 
together? In the general draughtsman one can only 
expect a reasonable compromise, but as regards the 
last of the four virtues there is a deep well of advice 
available in the works, if he will but draw upon it. 








COMPRESSION TEST SPECIMENS 
FOR CEMENT MORTARS. 


Ix America, present practice is divided in the matter 
of compression test specimens for cement mortars, 
between the use of the 2 in. cube and the 2 in. by 4 in. 
cylinder. With a view ultimately to bring about 
uniformity, the American Society for Testing Materials 
has raised the general subject by the publication 
in the December, 1934, issue of its Bulletin, 
paper by Mr. H. J. Gilkey, who is Head of the Depart- 
ment of Theoretical and Applied Mechanics, Ohio State 
College. 

In view of the importance of the subject at the 
present time, when the introduction of a compression 
test for mortar cubes instead of a tensile test is under 
consideration for the revised British Standards Speci- 
fication for Portland cement, the main points outlined 
in this article are most pertinent. In addition to the 
use of these tests for the acceptance of cement or for 
judging the quality of fine aggregates, it is advisable 
to be able to employ test specimens which are adapted 
to research problems, such as Young’s modulus, 
Poisson’s ratio, &c.; it is also convenient to make 
mortar tests on a small scale before carrying out 
extensive and larger tests on concrete. 

As regards the 2 in. cube, it has the advantage that 
it is compact and the moulds are relatively simple and 
parallel surfaces can be obtained by testing this speci- 
men on its side. On the other hand, it has the dis- 
advantage that the height of the specimen is too short 
and a greater ultimate strength is recorded than would 
generally be obtained in practice. This is due to the 
overlapping of the top and bottom shear cones, and 
there is also some end restraint. If very wet mixes 
are used, there will also be irregularity of strength at 
the top surface. In well mixed concrete there does 
not appear to be any difference in the results obtained 
between specimens crushed between the sides or bet ween 
top and bottom surfaces. Turning to the 2 in. by 4 in. 
cylinder, this is in common use in America and is 
similar in shape to the specimens used for concrete. 
It has sufficient height to obviate the overlapping of 
the end cones and sufficient length to measure longi- 
tudinal and lateral strains, besides being free from 
objectionable corners, but it needs special treatment in 
order to obtain a cap which is parallel to the base and 
as strong as the mortar itself. 

A careful consideration of the advantages and dis- 
advantages of cubes and cylinders leads to the necessity, 
if possible, of the adoption of a shape such as a 2 in. by 
2 in. by 4 in. prism, which, while securing the advan- 


tages of the cube and cylinder, appears to be free from 
their disadvantages. It does not, however, overcome 
the difficulty of capping the specimen satisfactorily, 
but this might be done by filling the mortar above the 
mould and levelling off the capping one hour afte: 
the mould has been filled. 

It may not be generally known that 4 in. by 2 in. by 
2 in. prisms which are here advocated have been in 
actual use since 1330 at the Testing Station for Building 
Materials of the Chief Engineer’s Department of the 
London County Council in this country, and the results 
obtained with them have been most satisfactory. 
The difficulty of obtaining parallel ends has been 
overcome by moulding the specimens on the 4 in. by 
2 in. base. It is advisable to mould the test pieces 
with a 3 lb. plate rammer having a 2 in. by | in. metal 
face by dropping it in turn in each corner through a 
guide-mould placed over the mould, and, on comple- 
tion, to place a metal plate on a heaped up mass of 
mortar in the mould; then by a circular movement 
the mortar is rubbed down until it is level with the 
top of the mould. After wiping the plate and mould, 
an oiled plate is placed firmly on the top surface 
it has also been found that a specimen of mortar can 
be tested transversely, and, in most cases, in compres- 
sion again afterwards, provided that the first test is a 
clean break. 

The ventilation of the subject 
Bulletin may be expected to arouse some discussion, 
and will doubtless result in obtaining the co-operation 
of testing stations and laboratories in the full con- 
sideration of the matter and the carrying out of tests, 
before anything in the way of a revised standard 
specification insisting on sudden changes, is adopted. 
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c STILLCO”’ PORTABLE ELECTRIC 


LIGHTING SET. 


THE increasing use of the portable cinema and the 
advantages of being able to employ electric lighting in 
small temporary camps and workshops, has led 
Messrs. Siemens and Halske A.-G., Berlin-Siemenstadt, 
to design a portable and easily-operated lighting set 
of low output. This set, which is being distributed in 

|this country by Messrs. Cinepro, Limited, 1, New 
| Burlington-street, London, W., consists of a petrol 
engine and dynamo mounted on the same bedplate 
and fitted with a handle, so that it can be carried by 
one man. The weight is only 66 lb. The engine, the 
general design of which will be clear from the accom- 
panying illustration, is of the single-cylinder two-stroke 
type, and has an output of about 1-h.p. when running 
at 1,970 r.p.m. The piston and casing are of light 
metal, and all the moving parts are fitted with either 
ball or roller bearings. The carburettor is provided 
|with an adjustable nozzle, so that either benzine, 
petrol or kerosine can be used as a fuel, while ignition 
is effected by a Bosch magneto. The fuel is stored in 
a tank with a capacity of about 1-2 gall. in the base 
plate, and is drawn up to the carburettor by a pump. 
The exhaust is connected to the silencer by a length of 
flexible tubing. 

The engine, which is protected against rain and dust 
so that it can be used out-of-doors, is cooled by a turbo- 
blower and is direct-coupled to a dynamo with an out- 
put of 500 watts. The armature of this dynamo also 














runs in ball bearings and, like the field, which is com- 
pound wound, is provided with windings that are 
impregnated and insulated so as to render the machine 
suitable for use in the tropics. A small alternator 
generating at either 110 or 220 volts, can be used 
instead of a dynamo. Starting up is effected by 
winding a belt round a pulley at the generator end of 
the machine, and the set can be stopped by pressing 
a push-button which short-circuits the ignition. 
During operation, the speed is controlled by an electric 
governor. The connections to the external circuit are 
made through a two-pin plug, socket and flexible lead 
either direct to the load or, in the case of the battery- 
charging model, to a small switch panel on which the 
usual cut-outs and fuses are mounted. Batteries operat- 
ing at either 12 volts or 32 volts have been designed for 
use with these sets and can be discharged either in 
parallel with the generator to give an increased output 
or separately. With the former arrangement, an out 

put of just over 1 kW can be obtained. 








CATALOGUES. 


Mining Junction Boxes.—Messrs. M. and C. Switch- 
gear, Limited, Kelvinside Works, Kirkintilloch, Glasgow, 


have sent us a leaflet on junction boxes for mine-lighting | 


service. These are of the enclosed type and are specially 
designed for mining conditions. 

Electric Motors.—An eight-leaf folder received from 
Messrs. Hugh J. Scott and Company (Belfast), Limited, 
Volt Works, Ravenhill-avenue, Belfast, gives capacities, 
speeds, and prices of direct-current generators and 
motors, single-phase motors, and three-phase induction 
motors. 

Welding Generators.—Messrs. The Lincoln Electric 
Company, Cleveland, Ohio, U.S.A., have sent us a leaflet 
on belt-driven, or directly-driven, welding generators of 

}the single-operator type. These are suitable for all 
classes of arc welding with bare or coated electrodes, or 
with the carbon arc. 

Radiation Pyrometer.—Messrs. The Integra Company, 
Limited, 183, Broad-street, Birmingham, 15, call atten- 
tion to their Speedomax radiation pyrometer in a leaflet 
taking the form of a temperature-recorder chart, con- 
taining indications of the temperature changes during 
the making of butt welds. 

CO, Indicators and Recorders.—Messrs. Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
London, 8.W.1, have issued a leaflet calling attention to 
the advantages claimed for their indicators and recorders 
for carbon dioxide. These contain no chemicals, or 
delicate glassware, and have scales which permit easy 
reading to } per cent. 
| Cyele Parks.—In works, collieries, offices, schools, and 
| other places it is important to have proper accommoda- 
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tion for the parking of cycles. Messrs. Constru 


rs, 
Limited, Nickel Works, Tyburn-road, Erdington, [ir. 
mingham, have catered for this need by the manufacture 
of steel equipment. The variety of the designs is shown 


in a recently issued catalogue. 

Geysers.—The range of their equipments for 
utilisation of gas for water heating is shown in a six-leaf 
folder received from Messrs. Ewart and Son, Limited. 
346-350, Euston-road, London, N.W.1. These have 
interlocking gas and water taps. An accompany ing 
leaflet deals with a central water heater, using gas, to 
give supplies throughout a house. 

Belt Lacing.—In the Mammoth safety belt lacing all 
the hooks are kept in associatien by an undetachable 
band of steel. hen fitting them, the two cross-stee] 
bands automatically fix themselves before the end of 
the belt, and thus prevent fraying. These lacings are a 
product of Messrs. James W. Carr and Company, Limited 
26-27, Budge-row, London, E.C.4. 

Intercommunicating Teleph = 8. The Reliance 
Telephone Company, Limited, Goschen Buildings, 12-13, 
Henrietta-street, London, W.C.2, have issued a folder 
calling attention to the fact that the installations the, 
supply can be obtained on rental terms, as well as 
purchase. The rental system frees the user from all 
maintenance charges, any repairs or renewals being 
made by the company whenever necessary. 


M. 
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Automatic Lighting Control_—Messrs. Radiovisor 
Parent, Limited, 28, Little Russell-street, Holborn. 
London, W.C.1, manufacture equipment by which 


street lamps are put into and out of action automatically. 
whenever there is a certain change in the amount ot 
daylight. This makes use of a light-sensitive bridge, 
and the characteristics of the system are referred to in a 
recently-issued pamphlet. 


Hose Repairer.—A leaflet issued by Messrs. Hardypick, 
Limited, Mining Tool and Engineering Works, Shettield, 
shows illustrations of a hose coupling which can be intro- 
duced into a line by cutting a faulty hose at any place 
where a leak has developed. It has nozzles to pass into 
each length of hose, and claw grips to be hammered down 
into their outer surfaces. An accompanying leaflet 
refers to a steel roof-strap straightener for use in mines. 


Reflux Valves.—Messrs. J. Blakeborough and Sons. 
Limited, Brighouse, have issued a pamphlet dealing with 
their free-acting reflux valve. This has roller bearings 
for the main hinge shafts, the bearings being mounted in 
externally-accessible housings. The designs of the valve 
body and the flaps are such as to reduce head loss to a 
minimum. In the multiple-door valves the massive 
vertical webs usually placed down the centre of the ports 
have been eliminated. 


Mechanical Lubricator.—A multiple-delivery forced- 
feed type of mechanical lubricator has been introduced by 
Messrs. David Brown and Sons (Huddersfield) Limited. 
Park Works, Lockwood, Huddersfield. It has an axially 
movable shaft, carried horizontally in a box-form steel 
housing, which is arranged to operate, through a bell- 
crank lever, the piston of a reciprocating pump for the 
oil and, through a ratchet motion, a simple, but efficient. 
submerged distributor. 

Electrical Fittings.—Typerlite fittings have square- 
section steel rods to form the stems and extension arms, 
which can be cut to any desired lengths, and by means 
of various types of junction pieces, to connect them 
| together, can be arranged to direct the light wherever 
| desired. They are made by Messrs. The Typerlite 
Company, Limited, of 86, Cannon-street, London, E.C.4., 
| and a catalogue received from them depicts their use in 
| houses, offices, and workshops. 





| Road Breakers.—The Warsop road breaker, or rock 
| drill, embodies its own source of power, in the form of 
|a@ two-stroke petrol engine of simple design. It is a 
pee of Messrs. Warsop Petrol Drill and Tools, 

imited, Milton Chambers, Milton-street, Nottingham, 
who supply Notts, Derbyshire, Leicestershire and Lincoln- 
shire, but the general concessionaires for England, Wales, 
and Ireland are Messrs. George Cohen, Sons and Company, 
| Limited, 600, Commercial-road, London, E.14. 


X-Rays.—Messrs. Cuthbert Andrews, 47, Red Lion- 
| street, London, W.C.1, have added a new model to their 
series of Protexray tubes for X-ray work. This is dealt 
with in a recently issued pamphlet and is known as the 
Goliath, the chief feature of which is the radiator, upon 
which depends largely the capacity of the tube to deal 
with heavy loads. It consists of a series of copper plates 
assembled on a stack of copper tubes, grou in such a 
way as to permit the free escape of heated air. 


Oil Burners —A pamphlet, received from Messrs. 
Crosby Valve and Engineering Company, Limited, 4! 
and 42, Foley-street, London, W.1, deals with the Gilbert 
and Barker flexible-flame oil burner. With this burner 
the flame, instead of being conical, is flattened out, which 
permits its fitting comparatively low in the combustion 
chamber, and this results in a larger heating surface 
being available for radiant heat. An accompanying 

amphlet deals with the firm’s feed-water regulators 
ese employ a water column to control the movement ot 
the feed-regulating valve. 


Steel Castings, Files and Rasps.—Mesars. Edgar Allen 
and Company, Limited, Imperial Steel Works, Sheffield, 9, 
have sent us a copy of the latest edition of their steel 
foundry book. The various sections of this interesting 
work deal with the firm’s products for particular uses 
| They concern the requirements of dredgers, mines and 

quarries, the wearing parts of ball mills, tube mills. 

and other crushing and grinding plant, heat and corrosion 
| resisting castings, steels for magnetos and dynamo 

magnets, general purpose steels, &c. Another enclosure is 
| @ folder relating to Stag files and rasps. 
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MEASUREMENT DURING MACHIN- | forms a mercury switch to close contacts and so| A pneumatic micrometer developed by Messrs. 
ING AND AUTOMATIC SIZING. _ | control the various feeds and mechanical movements. Solex, Limited, London, operates on the principle 
ss | For external grinding the attachment is as shown | illustrated in Fig. 16. If pressure air enters through 
By H. C. Town. Ke . , twee i - . : : ‘ 
: : |in Fig. 13, two diamond points resting lightly on| an orifice A and leaves from B, the pressure main- 
(Concluded from page 108). |the work with the air outlet between the points. | tained in the intermediate chamber will be dependent 
A RECENT development in automatic measuring|When the work diameter decreases by grinding,| upon the dimensions of the orifices, becoming less 
consists in utilising compressed air with or without | the sizing head, moves upward for a small amount} as B is enlarged. Thus, if B can be placed at a 
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thus decreasing the size of the outlet gap and 
causing pressure to build up in the air line. 
The mercury in the control box, Fig. 14, rises 
in the front tube and just before finished-work 
size is reached it touches the longest contact 
extending down from the top of the tube. 
By means of the electrical circuit thus formed, 
a solenoid is energised, and slows down the in- 
feed of the grinding wheel. When finished size 
is reached the mercury has risen in the tube 
sufficient to touch the second contact extend- 
ing from the top, so completing a second 
electrical circuit which moves the wheel away 
from the work. 

The diagram of operation is shown in Fig. 15. 
The air enters at A, the usual pressures being 
60 to 90 Ib. per square inch, and passes the 
reducing valve B, where the pressure in the 
first stage is reduced to 10 lb. per square 
inch. The second valve C further reduces 
the pressure to 2°5 lb. per square inch. The 
mercury column level is shown with the air 
shut off, and the finish-size contact D is set 
2 in. above this level and should not be 
altered after being made. The interval ad- 
justment is made by E and the first contact is 
effected by the feed slow-down solenoid F, and 
the second contact by the solenoid G, which 
returns the wheel-base away from the work. 
The electrical connections are taken from the 
relay box H, the current input being at J. 

The device is not limited to external work 
but can, in addition, be used for internal 
work of every description. The sizing head 
is adjustable in its bracket, as well as the 


The Solex air sizing system | position of the two contacts of the mercury 


as embodied in the Landis grinding machine (Messrs, | tube, thus allowing a variation of the slow grinding 
Burton, Griffiths and Company, Limited), utilises| feed. Air pressures from 2 to 20 Ib. per square 
the principle that escaping air from a pressure line| inch can be used and an accuracy of 0-00026 in. 


will effect the pressure in the line if the size and | maintained. 


To grind multi-diameters on one 


shape of the outlet be varied. The mercury level in| machine, a sizing head is required for each diameter, 


a U-tube is altered by this change of pressure and! but only one control box. 

















Fra. 14. 


variable distance from a surface G, or some part 
to be measured placed between the two, this varia- 
tion of distance will cause a variation of pressure 
in the chamber which can be used for very sensitive 
measurement. A constant air supply in the chamber 
is necessary for accurate measurement and is 
obtained by the supply air entering the tube C 
which is fitted into a vessel in which a head of water 
is maintained. From the pressure chamber a pipe 
D connects to the base of the vessel and the variation 
E in the water levels is used as the basis for measure- 
ment, 

By means of suitable connections to the orifice B 
the device can be used for a wide range of either 
non-contacting or contacting measurement, the 
latter type being shown in the diagram. In this 
case a plunger is interposed between the work 
and the orifice F, so that any deviation in work size 
will vary the distance G and consequently the 
pressure in the chamber. For checking cylinder 
bores and the like, the non-contacting method 
may be employed, utilising a flexible connection 
between the orifice B and a plug gauge as shown 
in Fig. 17. It will be apparent that one advantage 
is the elimination of gauge wear while lack of paral- 
lelism or concentricity at any point in the bore 
is readily detected. As an example of the accuracy 
of the device, it may be stated that if required for 
high precision work, readings of 0-000002 in. can 
be obtained. 

The Solex system is widely used in the André 
Citroen works at Javel and Grenelle for checking 
cylinder blocks while on the assembly line and for 
gauging all blocks throughout manufacture in the 
factory. Fig. 18 shows the device in operation 
for checking back axle cases, and a similar equip- 
ment is in operation for the instantaneous gauging of 
pistons, the simultaneous reading of two diameters 
from the ends showing at the same time the taper and 
ovality of the work. 

A recent introduction on the Norton grinding 
machine is an electric sizing device which comprises 
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@ gauge resting on the work until size is obtained. | 
At this point an electrical contact is made which | 
stops the wheel feed and lifts the gauge from the | 
work, The wheel remains in contact for a definite | 
brief period and then recedes to its standing position. 
The operator, therefore, need not even be present 
when the work is completed and inspection is| 
practically eliminated, for accuracy can be main-| 
tained to 0-0003 in. The device operates irrespec- 
tive of wheel wear and splined or keywayed work 
can be ground without difficulty. The device | 
is shown in Fig. 19 in operation on a Norton plain 
grinding machine (Messrs. Alfred Herbert, Limited) 
and illustrates the facilities now available for rapid 
and accurate measurement. 

Probably the most recent development in auto- 
matic sizing is the “ Precizer’’ of Messrs. John 
Lund, Limited, Keighley, which was illustrated 
and described in these columns at the time of the | 
recent Machine Tool Exhibition at Olympia (vide | 
ENGINEERING, vol. cxxxviii, page 491). The device | 
incorporates a Hirth minimeter previously described | 
in the article, and utilises a diamond-pointed finger | 
in contact with the work and a graduated setting | 
scale. By means of a photo-electric cell, a ray of 
light passing across the inside of the casing is | 
interrupted by an indicator working in connection 
with the scale when work size has been reached. 
This at once stops the wheel in-feed and a signal 
light informs the operator; simultaneously a | 
solenoid in the front control box operates the | 
hydraulic transmission and brings the machine to a | 
standstill with the wheel head receding to its| 
standing position away fromthe work. Thusa fully | 
automatic cycle is obtained, the accuracy of 


the finished workpiece being + 0-0001 in. 








THE MACHINERY OF OIL TANKERS. | 


Papers dealing with the selection of propelling 
machinery for ships may be divided broadly into 
twoclasses. The introduction of each new departure 
from precedent, such as the geared turbine and the | 
heavy-oil engine, has given rise to a succession of | 
papers designed to show the general advantages 
of the new system and its claims to consideration 
as an improvement on existing types; then, when 
a footing had been won, came the equally or more 
difficult task of assisting the potential user to dis- 
criminate between the increasing variety of types 
engaged in other services, to appraise the effect 
of the many variable factors, and so to select the 
one type, which reason indicated must exist, most 
The 


suitable for his own purposes. paper on 
“Fuel Consumption and Maintenance Costs of 
Steam and Diesel-Engined Vessels,’ read before 





the North-East Coast Institution of Engineers 
and Shipbuilders, on February 8, by Messrs. L. J. 
Le Mesurier and H. 8. Humphreys, falls into the | 
second category, and, although opening in more 
general terms, dealt almost exclusively with the 
choice of machinery for large oil tankers. The 
dimensions taken as a starting point were, a loaded 
displacement of 15,500 tons, length about 440 ft. | 
between perpendiculars, beam 58 ft., draught 
26 ft. 6 in., and service speed 10 knots ; from which, 
by assuming, in turn, a constant deadweight capacity 
of 11,000 tons, a constant displacement, and a 
fixed limit of length, comparative curves of service 
performance were evolved for speeds up to 18 knots, 
and comparative operating costs with five main 
types of propelling machinery. The results of | 
the investigation into operating costs, expressed | 
in pounds per million ton-miles, presents some | 
interesting features. 

The five types of installation included in the | 
summary were (a) Diesel machinery; (6) geared 
turbines ; and (c) reciprocating steam engines with | 
oil-fired boilers; and (d) turbines and (e) recipro- | 
cating engines with coal-fired boilers. In the total 
for each type were included the costs of repairs, 
stores, engine-room wages, bunkers, and capital | 
charges on the machinery. The comparison showed 
the costs to be, respectively, 41-34/., 50-981., 
53-621, 51-041, and 53-161. In these costs, the 
respective percentages allocated to fuel, and based | 
on the consumption at sea for all purposes, assuming | 
300 days’ steaming per annum, were (a) 41-0; 
(6) 55-7 ; (c) 64-1 ; (d) 49-4, and (e) 57-8; the price 
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of boiler fuel oil was taken at 35s. per ton, Diesel 
fuel at 45s. per ton, and coal at 20s. per ton. It 
may be noted that, taking coal as 1, these figures 
represent a proportion of 1-75 for boiler oil and 
2-25 for Diesel oil. Mr. Sterry B. Freeman, C.B.E., 
the superintendent engineer of Messrs. Alfred Holt 


jand Company, gave proportions of 1-0, 1-75 and 


2-15 in his lecture before Lloyd’s Register Staff 
Association on January 10, and referred to on 
page 67 ante, which would show the Diesel costs 
in a still more favourable light. 

Whether it is worth while, in present circumstances, 
to add to a necessarily involved survey the compli- 
cation of figures for reciprocating engines and coal- 
fired boilers is, perhaps, open to question. There 
can be very few, if any, tanker services where such 
a system could be expected to show results compar- 
able with the use of oil; and the indications are 
that the steam tanker, whether propelled by turbines 
or reciprocating engines, is a disappearing type. 
The special provision made by the Tanker Pool, 
which pays laying-up allowance on 100 per cent. 
of the gross tonnage of motor-driven vessels, but 


jon 70 per cent. only of the tonnage of steamers, 


indicates that, in this field, the steamer is consider- 
ably handicapped ; though the handicap may be 
lessened if fuller advantage is taken of the more 
recent advances in marine steam propulsion. 
Incidentally, there appears to be room for an 
appreciable economy in the abolition of the practice 
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of supplying steam from shore boiler plants to 
operate the pumps and other auxiliaries of tankcrs 
when discharging cargoes of spirit, in favour of 
electrically-driven plant. 








THE ENGINEERING OUTLOOK. 

VII. Locomotives, CARRIAGES, AND WAaGoONS. 

(a) Locomotives.—At the beginning of 1934 it 
was anticipated that a definite revival would take 
place in the locomotive industry during the year, 
and this proved to be the case in spite of a dis- 
appointing fall in exports. Activity, however, 
remained very much below that of pre-depression 
years. According to the Census of Production, the 
output of locomotives and parts by all firms in 
the mechanical engineering trades (i.c., apart from 
the railway companies) amounted to 5,657,000/. in 
1930, against 4,264,000/. in 1924. The increase 
between the two years was due almost entirely 
to the increased demand for main-line locomotives 
for export. In 1930, the value of exports corrte- 
sponding to the above production was 4,892,000/.. 
or 88 per cent. This high degree of dependence on 
the export market explains the extremely low level 
of activity of the locomotive industry throughout 
the depression. In comparison, the output 0! 
locomotives and parts by the railway companies 
amounted to 5,399,000/. in 1930 against 4,764,000. 
in 1924. 
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Production figures are not available for any year 
since 1930, nor are separate figures recorded for 
employment in the locomotive industry, but there 
are indications that the activity of the industry 
fell to about one-fifth of the 1928 level at the 
lowest point of the depression, but had recovered 
to about half that level by the end of 1934. This 
recovery must be attributed partly to increased 
orders from the home railways, who up till 1933 
had placed very few orders outside their own works, 
and partly to increased orders from abroad, which 
should be reflected in higher exports during 1935. 

In view of the high percentage of the total 
production exported, in normal years the movement 
uf exports gives a good indication of the trend of 
activity in the industry, provided allowance is made 
for a lag in time between receiving the orders and 
exporting the finished locomotives. During the 
last few years, however, exports have been so 
depressed that even small orders from the home 
railways to outside firms have been sufficient to 
upset the relation between production and exports. 

The monthly average of exports of complete 
locomotives is shown for each quarter in Table I. 

Total exports for 1934 were 4,750 tons, against 
9,375 tons in 1933 and 3,873 tons in 1932. The 
corresponding values for the three years were 
453,2901., 827,958/., and 366,875/. The decline in 
exports of complete locomotives in 1934 was to 
some extent offset by an increase in the exports 
of parts from 396,872/. in 1933 to 547,845. These 
figures, however, compare with 1,232,0001. in 1930. 

That the decline in exports has not been due to 
increased competition from foreign countries is 
shown in Tables Il and III. The former shows the 
value of exports from the chief manufacturing 
countries converted into sterling at the average 
exchange rate for the year, while the latter gives 
the volume of exports for those countries for which 
it is available. 

It will be seen that the British exporters have 
maintained their predominant position in the export 
market and that exports from all other countries, 
with the exception of Germany, have been reduced 
to negligible proportions. The real reason for the 
decline in exports is therefore seen to be the 


considerably. 
newals for 1935-36 exceeds considerably that for 
the previous year, and this should be felt in an 
increased demand from this country. 

Turning to the home market, there has been a 


Taste I.—Locomotives. United Kingdom Exports. 














Monthly Index, Value, Index, 
Average. Volume. | 1913=2100| per ton. | 1013=100 
| Tons. | £ 
sess ak ..| 3,087 100 59-0 100 
lst quarter ..| 4,268 108 165-0 279 
Bree a 44 168-5 285 
ie 1,748 44 150-8 255 
J - 2,979 75 144-5 244 
lst quarter 2,694 68 72-2 122 
2nd, 2,432 61 72-8 123 
3rd bs 1,505 38 83-3 141 
m2 jee 1,223 31 98-2 166 
1st quarter 4,388 111 90-6 153 
ae 2,936 74 90-6 153 
3rd = 1,953 49 91-2 154 
- 4th rv 046 52 84-3 142 
1st quarter 2,622 66 89-8 152 
er ,681 144 80-0 135 
3rd a 2,810 71 83-2 141 
x 3 2,631 67 96-6 163 
1st quarter $,197 81 76-0 128 
2nd, 3,192 81 85-2 144 
3rd “ 3,193 81 85-2 144 
i. va 3,857 98 79-2 134 
1st quarter 8,762 95 75-4 127 
2nd li, 4,833 123 76-1 129 
3rd hs 3,065 73 76-9 130 
F = 4 | 6,195 132 69-9 118 
1— 
Ist quarter 2,839 72 77-0 130 
Gab os 1,422 36 80-8 136 
3rd a -| 1,881 47 67-6 114 
4th Pa a 475 12 80-6 136 
1932— | 
lst quarter ..| 386 10 103-0 174 
— a 320 8 93-2 157 
3rd <a 191 5 93-2 157 
4th a se 154 4 04-5 160 
1933— 
ist quarter .. 488 12 138-7 235 
a. wnern | 1,296 33 82-4 140 
me 8g! ei 821 21 75-2 127 
Oe. -. tas A 520 | 13 76°6 130 
1934— 
ist quarter . | 306 | 8 94-1 159 
2n oa 133 | 3 142-4 241 
3rd ‘ ‘| 136 | 3 161 4 273 
4th ‘t} 1,009 | 26 149-8 254 














The estimated expenditure on re- 


1934 is not available owing to a re-arrangement of 
trade returns. 


Taste IV.—United Kingdom Net Imports of Locomotives. 
£ £ 


£ 
1924... 5,303 1928 ... 14,279 1932 ... 6,015 
1925 ... 9,079 1929 ... 9,081 1933 ... 6,482 
1926 ... 12,736 1930 ... 18,606 
1927 ... 14,765 1931 ... 26,609 


Since an increased demand may be anticipated 
from industrial users, the outlook for 1935, so far 
as the home market is concerned, is brighter than 
for some years. Prospects in the export market, 
as pointed out above, depend largely on economic 
and monetary factors over which the industry has 
no control. It appears reasonably certain that 
British manufacturers will secure the greater part 
of what export trade is available, as they have done 
in the past. The accumulated replacement demand 
throughout the years of the depression must result 
in large orders as soon as economic conditions are 
easier, and it is to be hoped that steps will be taken 
in this direction during the coming year. 


TaBLe V.—Employment in the Railway Carriage and Wagon 
and Tramear Industry. 

















Number 
Number Number Number Employed. 
Insured, |Unemployed.| Employed. Index 
1924 = 100, 
1924 .. 52,180 2,774 49,406 100 
1925 .. 56,250 4,538 52,712 107 
1926 .. 56,290 10,969 45,321 92 
1927 .. 54,150 2,787 51,363 104 
1928 .. 56,370 6,315 60,055 101 
1929 .. 54,210 4,904 49,306 100 
1930 .. 54,090 6,086 48,004 97 
1931 .. 51,550 11,675 39,875 81 
1932 .. 49,130 12,720 36,410 74 
1933 .. 45,180 9,770 35,410 72 
1934 .. 46,410 5,717 40,693 82 











(b) Carriages and Wagons.—The output of railway 
carriages, wagons, and parts by firms other than 
the railway companies amounted to 7,468,000/. in 
1930, compared with 14,288,000. in 1924. The 
whole of this decline was due to falling home 
demand, since exports amounted to 4,593,000/, in 
1930, against 4,443,000/. in 1924. The extent of 





this fall in home demand is shown by the fact that 





































































































TABLE II.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VALUES (£000’s OMITTED). 
| 
Locomotives. 1924. | 1928. ! 1929. } 1930. | 1931. 1932. | 1933. } 1934, 
| 

: | £ Per cent. £ Per cent. £ Per cent. £ Per cent £ Per cent. £ Per cent. Per cent £ Per cent. 
United Kingdom 1,852 28-7 3,533 60-7 $3,275 56-0 3,751 53-0 1,497 46-0 367 34-9 734 56°3 458 68-3 
Germany. . oe 1,042 16-2 1,120 19-2 1,241 21-2 2,852 40-3 1,079 33-2 230 21-9 200 15-3 174 22-4 
CSA. .. ee 1,279 19-9 654 11-2 981 16-8 138 1-9 287 8-8 33 3-1 55 4-2 74 o-5 
France .. - 325 5-0 216 3-7 296 5-1 260 3-7 337 10-4 355 33-7 302 23°2 61 7-9 
Sweden .. 1,949 30-2 300 5-2 53 0-9 77 1-1 53 1-6 67 6-4 13 1-0 15 1-9 

Total | 6,447 | 100-0 | 5,823 | 100-0 | 5,846 | 100-0 | 7,078 | 100-0 3,253 | 100-0 1,052 | 100-0 1,304 | 100-0 777 | 100-0 
TABLE III.—INTERNATIONAL EXPORTS OF LOCOMOTIVES. VOLUME, IN LONG TONS. 
Locomotives. 1924. | 1928. | 1929, ! 1930. } 1931. } 1932. 1933. 1934. 

: | Tons | Per cent. | Tons | Per cent. Tons | Per cent. Tons | Per cent. Tons | Per cent. Tons | Per cent. Tons | Per cent. Tons | Per cent. 
United Kingdom | 23,563 52-3 41,231 67-6 40,316 64-8 60,565 53-0 19,852 51-0 3,873 43-0 8,021 66°5 4,750 64-3 
Germany. . oe t 37-6 16,825 27-6 17,713 28-4 41,061 43-0 15,528 39-8 3,070 34-1 2,124 17-6 2,200 29-8 
France .. sé 4,525 | 10-1 2,899 4-8 4,226 6-8 3,780 4-0 8,579 9-2 2,064 22-9 1,922 15°9 43 5-9 

Total | 44,904 | 100-0 60,955 100-0 62,255 100-0 95,406 | 100-0 38,959 100-0 9,007 100-0 12,067 100°0 7,389 100-0 

















depressed state of railways throughout the world. 
The chief markets for locomotives of British manu- 
facture in the past have been the South American 
countries and India. In the former there was an 
improvement in receipts during 1934 in the local 
currencies, but exchange fluctuations resulted in a 
loss in sterling in many cases. Thus the Buenos 
Ayres Great Southern Railway recorded an exchange 
loss for the year ended June 30, 1934, of 1,447,734. 
and the Central Argentine Railway 1,311,725l. 
Moreover, any large replacement programme is 
impossible on account of the difficulty of obtaining 
sufficient foreign exchange. Replacement, how- 
ever, cannot be deferred indefinitely, and it may 
reasonably be expected that any improvement 
in the exchange situation will be accompanied by 
large orders representing the accumulated demand 
of two or three years. 

{n India also the renewal programme for 1933 
was postponed on account of low traffic receipts, 
but there are signs that conditions are now improving 





considerable improvement in the position of the 
railway companies. Estimated traffic receipts 
increased by 5,035,000/. compared with the previous 
year, but they were still 8,000,000/. below the 1931 
level and 32,000,000. below that of 1929. The 
companies’ programmes for 1935, however, reflect 
the improved position, and the London and North 
Eastern Railway requires 88 new locomotives, the 
Great Western 90, and the London Midland and 
Scottish 287. During the past few years practically 
all the new locomotives required by the railway 
have been constructed in the companies’ own works, 
but this year the London Midland and Scottish 
has already ordered 170 locomotives from outside 
firms, and part of the requirements of the London 
and North Eastern Railway are also to be put out 
to contract. 

Foreign manufacturers have always played an 
insignificant part in supplying the home market, 
as is shown by the figures for imports for the years 
1924 to 1933, given in Table IV. The figure for 





the output of the railway companies also declined 
from 8,515,0001. in 1924 to 6,771,000/. in 1930. 
Production is not recorded for years since 1930, 
but employment figures since 1924 are given in 
Table V. 

The latter figures include firms engaged in the 
manufacture of tramcars, but these do not account 
for a very large proportion of the total. The figures 
are, however, compiled on a somewhat broader 
basis than those for output, which are taken from 
the 1930 Census of Production, and this accounts 
for the fact that there was not a corresponding 
decline in the numbers employed between 1924 
and 1930. Moreover, there has been a marked 
tendency for carriage and wagon companies to 
change over to the manufacture of other products, 
such as ’bus bodies. 

Exports of carriages, wagons, and parts are shown 
in Table VI, page 192. 

Both the employment and export figures indicate 
that 1933 was the worst year for the industry. In 
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1934 there was some recovery, but exports were | 
| five stops. The northbound train, which, like the 
|northbound Sud Express, often has much time to 


still only about 20 per cent. of the average of 
the pre-depression years. 


5354 miles in 555 minutes (9 hours 15 minutes), with 


Much the same general economic considerations | make up, is given 9 hours 35 minutes from Marseilles 
apply to the carriage and wagon industry as to the | to Paris. 


locomotive industry, with the exception that in| 


the case of passenger coaches there is no compen- 
sating industrial demand. This fact coupled with 
the depressed state of railways throughout the 
world, accounts for the extremely low level to which 


As speeds rise and trains become heavier, so does 
the strain on the permanent way increase. In the 
years since the war, no part of the railways of 
France has undergone greater improvement than the 


| permanent way, but if stresses increase still further, 
| Hy ° . 
|yet more resistant roads will be required. The 


Snene: Vorpete: oS Memeay Cartons and 0 ooo") | P.M. Company is contemplating a long step 


cantina. _1924 1934. ( £000's omitted). 


jCarriages.| Parts Wagons.| Parts. Total 
1924 340 856 1,438 1,809 | 4.443 
1925 | 620 | 1,000 1,768 | 2,000 5,388 
1926 | 1,425 | 1,308 1,032 | 1,700 | 5,465 
1927 1,753 1,359 1,205 1,877 | 6,284 
1928 | 1,786 | 689 | 62 1,402 4,829 
1929 1417 | 1,002 | 1,427 | 338 4,184 
1930 1,036 809 | 1,952 796 4,593 
1931 787 3R2 566 | 212 1,947 
1932 281 119 219 | 45 667 
1933 | 85 | 215 119 108 527 
1934 | 2 212 323 228 | (974 


exports of carriages fell in 1933. As in the case of 
locomotives, replacements in foreign countries have 
been deferred throughout the depression, and a 
revival of exports, of which the recovery in 1934 
can represent only a small proportion, cannot be 
long delayed. 

The replacement programme of the British 
railway companies involves the construction of 315 
coaches and 5,000 goods vehicles for the London 


and North Eastern Railway, 607 coaches and 10,050 | 


goods vehicles for the London Midland and Scottish 
Railway, and 200 coaches and 1,930 goods vehicles 
for the Great Western Railway. 

Industrial demand should improve still further, 


so that prospects for 1935 are probably better than | 


for the last two or three years. Real prosperity, 
however, cannot return until there is a substantial 
increase in the earnings of the home railways and 
until the removal of currency difficulties makes 
possible a greatly increased export trade. 








LOCOMOTIVE WORK IN FRANCE 
IN 1934. 


By Lorp MoNKSWELL. 


Apart from the more or less experimental 


- |forward as regards the permanent way of its main 


line, and has already laid sections of its road with 
rails weighing 125 lb. per yard. The length of | 
these rails is 24 m. (78 ft. 9 in.). 

The principal feature during the past year) 
in the development of the steam locomotive 
has been the continued success of the Paris- | 
Orleans Company’s rebuilt engines (see the article | 
published in EnGirverrinc on April 27, 1934). | 
There was a class comprising eighty-nine 4-6-2 
four-cylinder compound engines with 6-ft. 43-in. 
coupled wheels suitable for reconstruction with 
the same arrangement of wheels. The 21 engines | 
which the company reconstructed for working on | 
its own line have been fully described. Twenty | 
similar engines have been taken over by the Nord, | 
the P.O.Midi is reconstructing another 20 for | 
work on its own line, and the rest are to go to the 
Est. The engines transferred to other lines became 
redundant owing to the electrification of long 
sections of the P.O.Midi main line. 

Besides the 4-6-2 engines with 6 ft. 4} in. coupled 
wheels the P.O.Midi Company possesses a numerous 
class of 4-6-2 engine with 6 ft. 1 in. wheels. As 
stated in the article already referred to, one of 
these engines was converted into a 4-8-0 machine, 
No. 4701, and in 1933 ran some highly successful 
| trials. Eleven more engines, Nos. 4702-4712, have 
since undergone similar conversion. Their chief 
features are indicated in Fig. 1 on the opposite page. 
All twelve are now at work on the Toulouse main 
line, which, however, is being electrified as far as 
Brive (3104 miles from Paris, Quai d’ Austerlitz). 

The substitution of a fourth pair of coupled wheels 
for a small pair of carrying wheels made it impossible 
to use the wide firebox of the engine in its original 
condition, so a completely new boiler was designed 








with a working pressure of 20 hectopiézes (290 Ib. 
| per square inch). The narrow grate has an area of 





| Argenton, 295-1 km. from Paris and 370 ft. above 


sea. Then, between posts 296 and 328, there is an 
ascent of about 780 ft. (1 in 136). The first half 
of the ascent is steeper than the rest and is almost 
all at 1 in 100, which is the ruling gradient of the 
whole line. There follow steep undulations with 
a rising tendency as far as post 343, a fall at 1 in 166 
to post 349, and a broken ascent to post 371, which 
is 1,355 ft. above sea. From post 378 there is a 
fall to Limoges, 401-3 km. (= 249} miles) from 
Paris, and 760 ft. above sea. 

From Limoges there is a short fall to post 403, 
an ascent, mostly at 1 in 100, to post 410, and a 
broken descent to post 418, which is the same 
altitude as Limoges. Hence to post 444-5 the line 
ascends at 1 in 100 except for about a mile at 1 in 
100 down, near post 435, and some short pieces of 
levelline. Post 444-5 is 1,453 ft. above sea. From 
this point the line descends 1,095 ft. to post 494 on 
gradients which average 1 in 145 as far as Ussac 
(492-9 km.). There is then a short ascent to Brive, 
500 km. (= 3104 miles) from Paris, and 470 ft. above 
sea. Between posts 503 and 518, the line is 1 in 100 
up, except for short pieces of level past two stations, 
and reaches a summit of 985 ft. above sea; from 
post 521 it falls continuously at 1 in 100 to Souillac, 
537 km. (= 333} miles) from Paris, and 410 ft. 
above sea. 

The curvature is severe throughout. There are, 
for instance, between Limoges and Brive, many 
curves with a radius of somewhat less than 500 m. 
(25 chains), and many more only slightly less sharp. 
Over a great part of the line, speed is limited to 
85 km. (about 53 miles) per hour. 

Engine 4012 worked the train due to leave 
Chateauroux at 13.52 (1.52 p.m.). It was 
composed of 17 vehicles weighing 573 tons behind 
the tender. The last five vehicles were of an older 
and lighter type than the others, and weighed only 
about 20 tonsapiece. The start was 18 minutes late. 
No great effort was made on the generally falling 
gradients to Argenton, and post 296, 19} miles, 
was passed in 20 minutes 37 seconds. Here the 
gradient changes to 1 in 100 up. A little farther 
on a severe slack for permanent-way repairs was 
encountered, which reduced speed to 12 m.p.h., 
and km. 299 to 305 took 7 minutes 37 seconds. 
This involved a loss of quite 3 minutes. Between 
posts 306 and 311-7, the gradients average | in 
112—1 in 100 most of the way, with a bit of 1 in 
166 in the middle. The 307th km. was run in 


introduction of certain very fast rail-motor services, 404 sq. ft. The steel firebox, which contains a |50} seconds (44 m.p.h.), and the 312th in 50} 
with which this article is not concerned, the most | Nicholson syphon, has a heating surface of 268 sq. ft. | seconds, the six (306 to 312) occupying 4 minutes 


important improvements in the train services in |The boiler barrel, of which the ring next the firebox | 56 seconds (45-3 m.p.h.). 


According to the P.O. 


France during 1934 have been those on the Paris- | is coned, has a greatest external diameter of 6 ft.3in. |Company’s formula, the average horse-power for 


Orléans and Paris-Lyon-Méditerranée lines. 


| The distance between tube plates is 14 ft. There | 


these six km. works out at 2,750, but it was 


The Paris-Orléans Company has been amalga-| are 28 large tubes, 75 Serve tubes, and 29 ordinary | probably greater, as there was a strong wind. 
mated with the Midi Company, and the joint | tubes with an interior heating surface of 1,960 sq. ft. | After post 311-7, the gradients ease somewhat, and 
concern is now known as “ P.O.Midi,” but the|The Houlet superheater has an exterior heating | average | in 175 to post 328. These 16 km. were run 
improved services are confined to the lines which | surface of 650 sq. ft. The centre line of the boiler |in 12 minutes 9 seconds, t.e. at 49 m.p.h. The final 


used to belong to the P.O. 
improvement is the acceleration of the south- 
bound Sud-Express between Paris and Bordeaux. 


feed-heater. 


| The driving and coupled wheels have a diameter of | 


The most important lis 9 ft. 4 in. above the rails. There is an A.C.F.I. | ascent from post 359 to post 367, just before the 


stop at St. Sulpice-Lauriére, was run in 5 minutes 
10 seconds, speed falling from 66 m.p.h. to 50 m.p.b. 


This train is now timed to cover the 362 miles | 6ft. lin. with3in. tyres. The first three coupled axles |Up gradients averaging 1 in 170. St Sulpice- 
from Paris (Quai d'Orsay) to Bordeaux in 355 | are equally spaced ‘at intervals of 6 ft. 4jin., while | Lauriére, 64} miles from Chateauroux, was reached 
minutes (5 hours 55 minutes). The five stages of | the space between the last two is 6 ft. 10} in. The | in 73 minutes 51 seconds (85 minutes are allowed). 
76} miles to Les Aubrais (Orleans), 69} miles to | springs are equalised. The wheelbase of the engine is | The train then dropped gently downhill to Limoges, 
St. Pierre-des-Corps (Tours), 62} miles to Poitiers, | 32 ft. 9} in. The high-pressure cylinders are 17} in. | Where it was divided, starting again with eight 


70 miles to Angouléme, and 834 miles to Bordeaux, 
are timed, respectively, to be run in 76, 62, 62, 60, 
and 87 minutes. The stop at Les Aubrais is 
apparently intended to last for a few seconds only, 
as the times of both arrival and departure are given 
as 12.36. The stop at St. Pierre lasts 6 minutes, 
while the electric locomotive is replaced by a steam 


locomotive. The other two stops are each of 
1 minute. 
The nerthbound Sud Express has not been 


accelerated ; it covers the same stages as far as 
Les Aubrais in 84, 70, 60 and 72 minutes, with 
l-minute stops at Angouléme and Poitiers, and 
5 minutes at St. Pierre. There isa 1-minute stop at 
Les Aubrais, then 73} miles to Paris (Quai D’ Auster- 
litz) are timed to be run in 82 minutes, and the Quai 
d’Orsay is reached 9 minutes later, 385 minutes 
from Bordeaux. Much time frequently has to be 
made up in this direction. 

On the P.L.M., the fastest train from Paris 
to Marseilles is, this winter, timed to cover the 


in diameter and the low-pressure cylinders 25} in. | 
All have a stroke of 25} in. The high-pressure con- | 


vehicles, 326 tons. 
From post 420 there are 12 km. rising at 1 in 100, 


necting rods are 6 ft. 8} in. long between centres ; jexcept for a short piece of level past a station 
the low-pressure connecting rods are 5 ft. 11 in. long. | between posts 421 and 422. The 12 km. occupied 
The poppet valves, steam and exhaust pipes and|9 minutes 16 seconds (48-2 m.p.h.); the 432nd 
blast pipes are similar to those of the 4-6-2 engines, | km. was run in 47} seconds (47-3 m.p.h.). From 
but larger. The low-pressure exhaust valves have | the 1,453-ft. summit at post 444-5 there is a descent 
a diameter of nearly 11 in. The valves are held off | of nearly 1,100 ft., and, though the train had been 
their seats when the engine is running without |stopped twice soon after leaving Limoges, the 
steam. |61} miles from that station to Brive were com- 
Engines 4702-4712 are slightly heavier than | pleted in 86 minutes 5 seconds, instead of the 
No. 4701, and weigh about 107} tons, of which | 95 minutes allowed. 
75 tons rest on the coupled wheels. The six-wheel| At Brive, engine No. 4712 was replaced by No. 
tenders weigh (full) 56} tons. |4704, and the train was made up to 10 vehicles, 
The Toulouse main line is for a great part of the | 390 tons behind the tender. The 12 km. from post 
way of a very difficult character. Journeys on | 506 were run in 10 minutes 30 seconds (42$ m.p.h.), 
the footplates of the 4-8-0 engines were made over|the 518th km. occupying 56% seconds (39} 
the most difficult sections—from Chdteauroux to|m.p.h.). Souillac, 22} miles from Brive, was 
Souillac and from Brive to Chiteauroux. From | reached in 33 minutes 25 seconds. 
Chateauroux, 264-1 km. (= 164 miles) from! The north-bound journey was made from Brive 





Paris, and 510 ft. above sea, the line falls to | on engine No. 4703, working the Barcelona express, 
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due to leave at 2.19 a.m. The train, which came 
in 15 minutes late, weighed 588 tons behind the 
tender. The night was showery, with a moderate 
amount of wind. It was, of course, impossible to 
see the kilometre posts, so the times of passing the 
stations could alone be noted. 

The start is down 1 in 100 for a couple of miles, 
and Ussac, the first station (44 miles), was passed in 
7 minutes. The 49-4 km. (about 30} miles) thence 
to La Porcherie were run in 42 minutes 20 seconds 
(43-5 m.p.h.). La Porcherie is less than a mile 
bevond the summit (1,453 ft. above sea), which is 
48-4 km. from Ussac, so this distance was run at 
an average speed of just over 43 m.p.h. The first 


1. 











From St. Pierre the line rises for 24-6 km. (15} 
miles) to post 250, on gradients of 1 in 200 most of 
the way, except for a dip between posts 245 and 248. 
From post 265 there is a fall of 1 in 200 all the way 
to post 277 (Ste. Maure bank); hence, to Poitiers 
(336-6 km.) there are gentle undulations with a 
rising tendency. From Poitiers there is a broken 
ascent to about post 359, followed by a 14-km. 
ascent averaging 1 in 300, the last 9 km. of which 
are at 1 in 200, except for not quite 2 level km. 
after post 369. Between posts 375 and 405 there 
are undulations with a falling tendency. There is 
a descent at about 1 in 250 to post 420, an ascent 
at the same inclination to post 429, and a fall 
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worked by engine 3717. The start from St. Pierre 
was not quite so fast as the day before, but 70 m.p.h. 
was attained in about six miles. The train reached 
Poitiers in 59 minutes 25 seconds. From Poitiers, 
the start was similar to that of the day before, 
post 374, which is on a short piece of level 
where the line attains its greatest altitude (470 
ft. above sea), being passed in 20 minutes 
43 seconds, as against 20 minutes 45 seconds. 
On the easier gradients beyond, speed was slightly 
higher than the day before, and after a very quick 
stop, Angouléme was reached in 58 minutes 
15 seconds from the start. This gives an average 





start-to-stop speed of 72 m.p.h. 
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24-7 km. from Ussac to Vigeois occupied 21 minutes averaging 1 in 400 which continues nearly to} The northbound train drawn by engine 3714 


45 seconds (42-3 m.p.h.). For the 8-4 km. between 
Vigeois and Uzerche, in which there are 2 miles of 
level line, the speed was 42-5 m.p.h., and 11-7 km. 
from Uzerche to Masseret, the last station before 
the summit, were run in 9 minutes 30 seconds 
(45-9 m.p.h.). On this section, the average gradient 
is 1 in 131. On the first part of the ascent, steam 
was cut off at 35 per cent. of the stroke in the 
high-pressure cylinders, and at 45 per cent. in the 
low-pressure cylinders, but the cut-off was soon in- 
creased to 45-50 per cent., where it remained for 
most of the rest of the way. The boiler pressure was 
kept steadily at 290 1b. persquare inch, which was also 
the pressure in the high-pressure steam chests. Pres- 
sure in the receiver was 70 lb. persquare inch. The 
temperature of the steam was about 760 deg. F. 

After the summit was passed no attempt was 
made to regain time on the sharply curved descent 
to Limoges, which was reached in 84 minutes 9 seconds 
(85 minutes allowed). 

From the fresh start from Limoges, Le Palais, 
5{ miles up about | in 166, was passed in 8 minutes 
50 seconds, and the first 10 miles were run in about 
15 minutes, the gradient after Le Palais steepening to 
1 in 100. After that a severe slack spoiled the rest 
of the ascent. There was another long slack past 
St. Sulpice-Lauriére and Chateauroux (85} miles 
from Limoges) was reached in 95 minutes 3 seconds 
(101 minutes allowed). 

It may be mentioned, incidentally, that on the 
subsequent journey to Paris the electric locomotive 
which came on at Vierzon covered the 73} miles 
from Les Aubrais to the Quai d’Austerlitz in 724 
minutes. The time allowed is 72 minutes, but the 
train was slacked by signal just outside the Quai 
d’ Austerlitz. 

The accelerated timings of the Sud Express have 
already been alluded to. The Bordeaux line has 
been electrified as far as Tours, but between Tours 
and Bordeaux the train is worked as before, by 
the reconstructed 4-6-2 engines Nos. 3701-3721. 
Two runs were made on these engines from 


St. Pierre to Angouléme and back. The trains are 
so timed that in this way it is possible to travel 
654 miles in 257 minutes, all stops included. 

_ The train on every occasion was composed of 
five vehicles, weighing approximately 232 tons 
behind the tender. 





Angouléme (449-4 km.). 

The first day the engine from St. Pierre was 
No. 3703. A very fast start was made, 70 m.p.h. 
being attained in five miles, run in about 6 minutes 
20 seconds. The line rises at 1 in 200 for the whole 
of this distance, except about a mile at the beginning, 
where it also rises, though less steeply. The vertical 
ascent in the five miles is approximately 115 ft. 
The engine was then eased. Poitiers (62} miles) 
was reached in 59 minutes 16 seconds. From 
Poitiers another extremely fast start was made, 
post 343, about four miles, being passed in 
5 minutes 21 seconds at 75 m.p.h_ .There are about 
14 miles of 1 in 250 up and 1} miles of 1 in 200 up 
in this distance, the rest being 1 in 500 down. The 
first 10? miles occupied 10} minutes, and the 1 in 300 
(average) between posts 358 and 373 was all run at 
75 m.p.h. After this it was an easy matter to keep 
so close to 75 m.p.h. for the rest of the way to 
Angouléme that that station was reached in 
59 minutes 18 seconds from Poitiers. 

The return train, engine No. 3702, reached 
Angouléme 14 minutes late. The start was not 
exceptionally fast, 70 m.p.h. not being reached 
before post 436, 8} miles from the start. Speed fell 
to 67 m.p.h. at the summit near post 429 and to 
65 m.p.h. at the summit near post 405. Except for 
this, speed kept between 70 m.p.h. and 75 m.p.h.— 
a little more or a little less, according to the gradients 
—and Poitiers was reached in 61 minutes 20 seconds 
from Angouléme. 

A stop of 2 minutes, instead of the 1 minute 
allowed, was made at Poitiers. The start from this 
station is easy and 70 m.p.h. was reached in 3 miles ; 
7} miles to post 324 were run in 8 minutes 43 seconds, 
and 40 km. on to post 284 occupied exactly 20 
minutes (744 m.p.h.). After this a slight slack cost 
} minute, but by post 277 speed had recovered 
to the same point as before the slack, and the 12 km. 
of 1 in 200 up Ste. Maure bank were run without 
diminution of speed right to the summit. To 
effect this steam was cut off in all four cylinders 
at 40 per cent. of the stroke. St. Pierre was 
reached punctually in 53 minutes 40 seconds from 
Poitiers (70 m.p.h. start to stop), while from 
Angouléme the engine had gained 15 minutes on 
the booked time. 


Next day, the southbound Sud Express was 








reached Angouléme punctually, so the task of 
covering the 70 miles of undulating line to Poitiers 
in 70 minutes was a very easy one. It was accom- 
plished with 10 seconds to spare, steam generally 
being cut off in the high-pressure cylinders at 20 per 
cent. of the stroke, and in the low-pressure cylinders 
at 25 per cent. The 62} miles on to St. Pierre 
took 58 minutes 36 seconds. The 12 km. of Ste 
Maure bank were again climbed at 74} m.p.h. 
right to the summit. 

It will be observed that every run was timed at 
60 m.p.h., or more, start to stop, and that on every 
one time was gained or regained. 


(To be continued.) 








LOW-HEAD ROLLER SLUICES. 


In the design of sluices for power stations a variety 
of types have been chosen to meet conditions which 
in large installations are fairly onerous owing to the 
size of the intakes to be closed. Following upon the 
widespread successful use of roller dams, the same 
type of sluice has been developed for power-station 
intakes, in which case, however, instead of a sill only, 
the roller has to make a water seal both above and 
below. For this purpose the drum or roller is usually 
fitted with two wings, and timbers provided on these 
effect the seals, in contact with channels let into the 
concrete floor and roof of the intake. These wings 
serve other important purposes, as they are designed 
to facilitate the movement of the sluice, under the 
effect of the pressure of the flowing water. The end 
seals are effected by means of wood-facing strips on 
spring-steel plates, which become pressed outwards 
against projecting ledges in the concrete setting, just 
as the sluice is on the point of closing. The drum 
moves in guides in the piers and is fitted with a lange 
gear wheel meshing with a fixed rack on the pier. As 
the sluice is raised the drum is caused to rotate by the 
gear rolling up the rack. The diameter of the drum 
depends on the breadth of the intake, but the sluices 
are so stiff and free from twist that although when 
first introduced lifting gear was provided at both 
ends, in later installations it has been found satis- 
factory to have a sufficiently strong gear at one end only. 
Fig. 1, on the following page, shows the main features 
of this type of sluice, these drawings representing an 
installation by Messrs, Escher Wyss et Cie., of Zurich, 
at the Hengstey I station, Various features are also 
well brought out by the photographs reproduced in 
Figs. 5, 6 and 7, Plate IX. Of these, Fig. 5 shows a 
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sluice in course of construction, Fig. 6 shows an 
intake closed (the vertical pipes above are air vents), 
and Fig. 7 shows a sluice partly open. 

In this type of sluice the power required is relatively 
small, for the drum is buoyant and apart from the 
moment of opening, when the self-closing action has 
to counteracted, the pressures are low. Fig. 2 
gives a diagram of the forces involved. The small 
sketches show three pos.tions of the sluice in com- 
pleting a movement. H represents the height of 
the intake. The vertical curve at A shows the force 
required to lift the sluice, and the curve B the 
forces required during lowering. The symbols P 
and P+ represent downward or upwards forces, 
respectively. Thus, considering the line A, representing 
the raising operation, at first, as noted, the force is 
downwards owing to the self-closing action of the 
water pressure. As soon as the scroll is filled this 
reassure relieved, and thereafter, owing to the 
muoyancy of the drum, the force, though small, is in 
the upward direction. In the reverse movement, 
such as would be required in an emergency with the 
turbine vanes open, a small force is required at first 
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to counteract the buoyancy of the drum, after which 
the outstanding wing is caught by the stream of water 


j and a downward force is thus automatically applied, 


which diminishes as the sluice is lowered, to increase 
again just before the closing point is reached, the 
sluice being thus brought home properly upon its sill 
and top seal. As the actual closing takes place when 
the wings are almost vertical, no shocks are produced. 
It will thus be clear that the forces involved are 
generally of small amount and for much of the time 
the lifting gear is required to exert no effort at all, 
except to overcome the buoy ancy of the drum. 

In view of these facts, it has been found possible to 
serve the lifting gear from the pressure system usually 
provided for the governor gear, arranging, naturally, 
for a sufficiently large oil capacity and air vessel to 
meet the enhanced demand. The lifting gear has 
been arranged by Messrs. Escher Wyss et Cie., who 
have supplied a number of such sluices to different 
power stations, in a variety of manners. Hoisting is 
commonly done by oil-pressure cylinders of two forms. 
In one case the piston exerts a direct pull on the drum- 
end shaft, as in Fig. 1; in the other the cylinder 
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is inverted and the piston rod passes through the top 
cover, being fitted with a crosshead, as shown in 
Figs. 8, 9, and 10. From the crosshead two con- 
necting rods extend downwards to a cross-bar embody- 
ing a bearing for the drum shaft. The choice depends 
upon circumstances, the second method enabling the 
cylinder to be set lower should structural or archi- 
tectural considerations demand this. If the intake 
structure is high on account of a considerable depth 
of water, it is usual to employ the direct type of lift. 
As stated, Fig. 1 shows the arrangement adopted at 
the Hengstey I station, where there are four sluices 
20 ft. 3 in. long by 10 ft. 6 in. high, and the depth of 
water is 19 ft. 9in. The sluices have hoisting cylinders 
of the direct-pull type at both ends. Other stations 
where similar sluices are employed, are the Steinbach- 
Kachlet station, shown in Figs. 9 and 10, where there 
are eight sluices 44 ft. 3 in. by 17 ft. 9 in. and the 
depth of water is 31 ft., and the Neckarsulm station, 
near Stuttgart, where there are three 29-ft. 6-in. by 
10-ft. 9-in. sluices with a depth of water of 18 ft. 3 in. 
In the two latter stations the crosshead type of pull is 
employed. At Hengstey I station, Unterdettingen 
station and Niederwartha station, sluices with hoisting 
gear at one end only are employed. The two last are 
interesting as the water has a depth of 40 ft. and 41 ft. 
A diagram of a typical control gear is given in Fig. 3, 
in which the sluice and hoisting cylinder are on the 
left. The pressure-oil pump and tank are shown at A 
and supply oil to the air vessel B, from which it passes 
to the governor along the pipe C and to the mam 
control valve D, either manually or electrically operated, 
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or both. At the joint of the oil pipe with the control | 
valve an orifice plate is inserted to limit the flow of oil | 
to the valve. When the control valve is in the position 
shown, oil will flow through it and along the pipe E 
to the change-over valve F and, passing straight 
through this, will flow along G and into the bottom 
of the lifting cylinder. At the same time the displaced 
oil will escape through the pipe H, pass direct through | 
the Tee-fitting on F, back to the control valve D. | 
Here the valve is set so that it escapes by an opposite 
passage I and back to the pump tank. 

Supposing the piston to be at the top of the hoisting 
cylinder, to lower, the control valve has to be screwed 
in so that oil flows through D to H, the expelled oil 
returning by way of G and E to I and to the tank. 
With the control valve D in the intermediate position 
no oil passes. 

The change-over valve F is arranged to work in 
the same way as D and to follow D up. When a 
movement is begun by opening the main valve, the 
change-over valve follows until, at a certain point in 
the movement of the latter, the oil flowing in G and H 
is put into communication, and for the rest of the 
movement the main valve D is cut out, the hoisting- 
cylinder oil merely passing through F from the top 
of the piston to the underneath, or vice versa. The 
fitting F embodies two non-return valves, each of 
which has a hole small enough to reduce the flow of 
oil to a negligible quantity but sufficient to ensure 
equalisation of pressure. 

The governor K is provided with a trip, brought into 
action in case of over-speed, when the emergency 
valve drops and allows pressure oil to enter the 
pipes M and N. The latter connect with the fittings 
VD and F and force the valves inside them over to the 
left. This allows pressure oil to pass at once along H 
to the top of the cylinder, while the passage across the 
change-over valve is blocked by this valve’s movement 
to the left, to which reference is made above. 

In the cases so far mentioned the hoisting cylinders 
are of constant diameter, but in others an arrangement 
of two diameters has been adopted in order to reduce 
the amount of pressure oil employed. Such an arrange- 
ment is shown in Fig. 4. The large piston is loose on 
the piston rod but works against a shoulder, and during 
the first stage, when a considerable amount of power 
is required, is supplied with pressure oil, assisting the 

ovement of the smaller piston. After a short distance 
the large piston comes up against a stop, but the small 
me continues the movement. The piston trod is 





shown fitted with a small extension on which is a very | 
juick-pitch screw. 
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for the control valves. The sluices at Hengstey I and 
Unterdettingen are operated by hoists having two- 
diameter cylinders. 








LETTER TO THE EDITOR. 


THE SODIUM LINE - REVERSAL 
METHOD OF DETERMINING FLAME 
TEMPERATURES. 

To THE Eprror OF ENGINEERING. 

Srr,—Drs. B. Lewis and G. von Elbe criticise 
the view I expressed in my article that the sodium 
line-reversal method often, perhaps generally, leads 
to temperature determinations much in excess of 
the true flame temperatures. They omit, however, to 
refer to one point of great importance, viz., the 
position of the peak in the sodium temperature curves, 
which indicates a phenomenal amount of dissociation 
in the correct mixture, This is in sharp contrast with 
the platinum-wire experiments in which the peak 
temperature is attained in the correct mixture. 

But apart from this and much interesting theoretical 
speculation, the position is that the validity of the 
sodium line-reversal method has not been proved over 
a wide range of conditions. It is true that there are 
isolated cases where there is approximate agreement 
between the temperature determined by the sodium 
and other methods (including our own), but our 
measurements show clearly that this is not generally 
the case. 

There is, for example, approximate agreement in the 
case of the combustion of a “ correct ” CO-air mixture. 
The sodium temperatures for this mixture, as measured 
by Ellis and Morgan, Loomis and Perrott, and Griffiths 
and Awbery, are 1,935 deg. C., 1,890 deg. C., and 1,760 
deg. C., respectively, while our platinum temperature, 
namely, 1,875 deg. C., is not far different. 

Reference to Fig. 3 of my paper will, however, show 
that for other mixture strengths there is a wide 
difference. The sodium temperatures scarcely vary 
at all with mixture strength, but the platinum tem- 
peratures vary enormously and in a manner entirely 
in agreement with calculation. 

It will, I think, be clear from the figures given above 
for the “ correct ’’ CO mixtures that our measurements 
do not require the large correction for radiation which 
Lewis and von Elbe suggest. (It may be pointed out 
that their numerical estimate is invalidated by the fact 
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to weak mixtures yielding temperatures at which any 
radiation correction would be exceedingly small.) 

A study of sodium temperatures, of which there are 
large numbers recorded in scientific literature, reveals 
an amazing sameness about them which at once makes 
them suspect if they are regarded as an indication of 
true flame temperatures. An enormous proportion 
of them taken under widely-varying conditions of mix- 
ture strength and with a variety of combustible gases, 
are within the range 1,900 + 50 deg. C., though calcula- 
tion makes it clear that there should be a variation of 
some hundreds of degrees Centigrade. Furthermore, 
as I stated in my article, some of them are from 150 
deg. C. to 200 deg. C. above even the calculated tem- 
peratures (which are far from being reached in real 
tlames), and excitation lag cannot account for this large 
excess. 

Sodium temperatures must, of course, have some 
significance, but, at present, order does not appear to 
have been evolved out of chaos in relation to them, and 
it does not appear to be possible in the present state 
of knowledge to deduce the true temperatures from 
them. The error in accepting them at their face value 
as true temperatures may, and generally does, amount 
to hundreds of degrees Centigrade. 

I do not quite understand the significance of the last 
paragraph of the letter of Drs. Lewis and von Elbe. 
{ have used the quantum specific heats in all my recent 
work ; indeed, their substantial accuracy at high tem- 
peratures for all the gases occurring in the products of 
combustion was first proved in my laboratory (David 
and Leah, Phil. Mag., vol. xviii (1934), p. 307). 

Yours faithfully, 
W. T. Davin. 

Engineering Dept., The University, Leeds. 

February 14, 1935. 








ANGLO-JAPANESE TRADE RELATIONS COMMITTEE, — 
The Federation of British Industries, as a result of the 
recent mission to the Far East, has appointed a committee 
to maintain contact with the committee already —— 
by the Japan Economic Federation in Tokyo. The aims 
of the two committees will be to consider jointly the 
problems affecting the general industrial relatidns 
between Great Britain and Japan, and to offer their good 
offices to any individual industries which may desire 
to enter into discussions with the object of solving 
the problems confronting them. The Chairman of the 
Federation’s Committee is Lord Barnby, and the members 





| include Mr. R. W. Allen, Sir Arthur Balfour, Sir George 
} Beharrell, Mr, Guy Locock, Sir Harry McGowan, Coloncl 
|Moreom and Mr. Julian Piggott. 
This operates a limit-switch trip | that the work of David, Davies and Jordan relates | Mr. W. V. Jenkins, 21, Tothill-street, London, 8.W.1. 


The secretary is 
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THE MUD-JACKING SYSTEM OF | edge and some near the centre joint. The holes are 


LEVELLING ROADWAY SLABS. 

['HE construction of so-called rigid types of highways 
and pavements has experienced a great impetus during 
the last few decades, and the development of this type 
of roadway has introduced an altogether new mainten- 
ince problem. Regardless of how carefully embank- 
ments and fills may be constructed in an effort to secure 
« stable foundation for the road slab, all too frequently 
settlement occurs, producing unevennesses and conse- 
quently bumps which affect the traffic. Experience 
during the last few years in the United States goes to 
show that in spite of stringent precautions, such as 
placing the fill in layers of not more than 8 in. to 12 in. 
thick, and attempting to secure the most thorough 
consolidation by the use of various types of heavy rol- 
ling equipment on each layer prior to placing a succeed- 
ing lift, more or less serious settlement is liable to occur 
in nearly every variety of soil or material used. 

Various methods have been tried for restoring slabs 
which have settled to their original condition, with 


varying degrees of satisfaction and economy, and one | 
which has now been adopted on a very wide scale | 


is described below. The process is known as * mud- 
jacking.” It makes possible the restoration of road 
surfaces to their original level, and the backfilling of 


the void under the slab ; it is characterised by economy | 


of application, while the correetion of any subsequent 
settlement is an easy matter. 

During the last few years the system which meets 
these requirements has come into quite extensive use 
in the United States; in fact, it has been used in 20 


states, many cities, counties, by park commissions, &c. | 


It is in use by the Government on the Panama Canal 
Zone, and by the United States Bureau of Public 
Roads, D.C., the latter having carried out a considerable 
umount of research work on the subject and being 
satisfied as to the suitability of the . This 
was first developed by Mr. John Poulter, then 
of the Iowa State Highways Department, Council 
Bluff. The machines employed are known as Mud- 
Jacks and are now manufactured by the National 
Equipment Corporation, of Milwaukee, Wis. The 
process consists of forcing a pasty mixture of earth, 
Portland cement and water under the depressed con- 
crete slab. The proportions used are approximately one 
part of cement to twenty-five of earth in the machine. 
The quantity of water used in the mix is sufficient, 
ind only sufficient, to produce a mixture having a con- 
sistency of tooth-paste. The proportions used vary 
with the character of the earth available at the site, 
and some care has to be exercised in selection. The 
Bureau of Public Roads published in its journal, Public 
Roads, of December, 1933, a report on an investigation 
regarding the desirable characteristics of the consti 
tuents for such mixtures. The prepared mud is pumped 
through holes drilled in the slab and finds its way under 
the slab, which is thus subjected to sufficient upward 
pressure to cause it to rise. A series of holes are drilled 
throughout the length of the pavement that has settled, 
sufticiently far apart for it to be possible to place the 
hose first in one hole and then in the next, until the 
whole slab is floated on new material. 


The complete Mud-Jack equipment consists of a | 


34-ton lorry, a light lorry, a Mud-Jack, a water tank 
mounted on a trailer, the necessary hose and a }-in. 
The crew to operate this equipment consists 
of one skilled mechanic to supervise the work and 
operation of the machinery, one assistant operator, 
one drill runner and four labourers. 

The modern Mud-Jack for road work is illustrated in 
Fig. 1, on page 202. It consists of a mud mixer and 
duplex pump. The plant is driven by a four-cylindcr 
Buda engine with cylinders 3} in. by 44 in. The drive 
is taken through cluten and belt drive to a horizontal 
paddle shaft in a mixing tank 54 in. long, supplied 
at one end through an open hopper with the mixed 
earth and cement. From the end of the paddle shaft 
« belt drive is taken to a rotary water pump below, 
for the supply of water to the mixing tank. 
supplies two reciprocating single-acting pumps, one on 


sereen, 


each side of the machine and working in the vertical | 


casing shown. The pumps are driven by long beams 
oscillated by 
off the main paddle-shaft dr.ve. 


ders have a bore of 7j in. end stroke of 10 in. 


The mud-pump cylin- 
They 


both communicate with a common discharge pipe | be prevented. 


to which is attached a length of hose. A length of | 
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| spaced from 4 ft, to 10 ft. apart, according to the 
|location of cracks in the slab. This work is done 
|with the ordinary compressed-air jack-hammer and 

concrete breaker, After the slab has been thus 

prepared, the mud pump is put into operation. Earth 
| is brought to the pump in lorries ; top soil or loam have 
| proved most satisfactory. Sand is unsatisfactory ; 
| it wears out the cylinders rapidly and does not flow 
| readily, while gravelly soil clogs the valves. Heavy 

clays do not readily form the creamy grout necessary. 
| Portland cement, as previously stated, is added 
| to the earth in the proportion of 1 to 25, in order 
| to cause the grout to set quickly after it is pumped, 
| This setting is not quite the same as the typical cement 
| set, but is an action which produces the same effect 
|as a slight drying out of the mixture. This setting 
is essential in order to prevent re-settlement, when the 
| pressure of the pump is taken off. It was early found 
| that under certain conditions the mud pumped in one 
hole would escape from other holes or from under 
| the edge of the slab, and that no pressure could be 
built up. This difficulty was met by waiting for an 
hour or two for the mud to stiffen sufficiently, when 
| pumping could be resumed. The addition of the 
| cement to the earth reduces this waiting time to from 
| 15 minutes to 20 minutes. Laboratory experiments 
have shown that lime, cement and plaster of Paris 
can be employed, but the proportion of 1:25 using 
! Portland cement, has been established as the most satis- 
| factory mix. The experiments also proved that the 
| addition of cement reduced the shrinkage. The 
| shrinkage of plain earth and water mixture was found 
'to be 10 per cent., while the shrinkage of the 1 to 25 
| mixture was found to be only 34 per cent. In Bureau 

of Roads tests, 7 per cent. of Portland. cement was 
| found to eliminate shrinkage completely. As an 
=e to waiting, the hose can, of course, be 
| 


transferred to another hole, and a return made to the 
first hole later. 

The hose leading from the pump of the large machine 
is a high pressure 3-in. fire hose, which is reduced 
near the discharge to a 2+in. steam hose having 
some elasticity. The end of the outlet hose is placed 
in one of the holes in the conerete slab, and when 
the pump is started, the pressure of the mud passing 
from the larger size hose to the 2-in. end piece expands 
the latter and holds it tightly in the hole. 


| the receiving hopper, where water is added, as described. 
When the material enters the pump it is a soft grout, 
the moisture content of which is about 45 per cent. 
The New York State Highway Department, which 
purchased 10 machines soon after the process was 


lof the slab ends receiving the impact blows wer: 
forced to various depths, ranging from 4 in. to 5 in 
|below the adjacent slab ends. The impact was 
sufficient to displace the sand sub-grade and allow 
| the settlement of the slab. The process has been used 
| to raise depressions 18 in. deep, and ordinarily does 
| not interfere with the use of the road by traffic. 
Originally, maintenance of this road had been 
carried out by cing bituminous surfacing mixtur: 
le these points, but later this material was remove: 





and the settled parts of the slabs brought back to th: 
correct levels by the use of Mud-Jack equipment 
Two 2}-in. holes were drilled, approximately 2 ft. 
from each of the 10-ft. strips and 2 ft. back from 
the joint, with a third hole at the middle of the slab 
approximately 10 ft. from the end joint. These measure- 
ments varied according to the conditions found in 
individual slabs. The material forced under the slab 
consisted of sandy loam top soil found along the 
highway. This was mixed with approximately a 
bag of cement to a cubic yard of earth and with 
sufficient water to bring it to the desired consistency. 
With one Mud+Jack it was possible to raise a slab in 
from one-half to three hours. 

An interesting application of the process has been 
in its adaptation to the super-elevation of roads 
originally designed for only slow traffic, to meet more 
modern conditions. 

Tite smaller equipment, shown in Figs. 2 and 3, 
is intended for raising and levelling kerbs, gutters, 
and the smaller slabs of side pavements for pedestrian 
traffic. It has a I}-h.p. air-cooled engine, a mud 
hopper of 4 cub. ft. capacity, and a mud pump of 5-in. 
bore and 64-in. stroke. At the machine, the mixture 
pressure is 100 Ib. per square inch, which is adequate 
for treating slabs of considerable size, as will be evident 
from Fig. 3 which shows it at work. 











| 


| 


The cement is usually spread over the earth in the | Industrial Museum in Horseferry-road 
lorry, from which both are shovelled directly into | afford unmistakable evidence, by the gifts and loans 


| 
| 
| 
| 


THE HOME OFFICE INDUSTRIAL 
MUSEUM. 


THERE was a time in the history of industrial develop- 
ment when the factory inspector was regarded as an 
interfering busybody, whose activities could afford no 
other result than an unnecessary increase in the costs 
of production. That attitude must long ago have 
largely passed away, for the exhibits at the Home Office 
Westn_inster, 


of machinery and other equipment by industrial firms, 
that a healthy desire to ensure the greatest safety to 
workmen in factories now exists. It is now well 
recognised that satisfactory output can never be 
obtained from workers whose minds are deflected from 


brought out, has had considerable experience with it. |the main purpose of their employment by a sense of 
In many cases it has been found necessary to produce | the possible danger that their work may involve. 


a cavity beneath the sunken slab in order to permit 
a flow of the mud under the pavement. This has 
sometimes been accomplished by the use of a short 


In the Industrial Museum, a descriptive account 
and catalogue of which has recently been published 
by H.M. Stationery Office, at a price of 4s. net, 


piece of pipe attached to an air hose connected to|examples are gathered together of a great many 


the compressor used for the jack-hammer, the material 
being blown away from the under side of the slab. 


| 


types of industrial machinery incorporating approved 
safety features that deserve the attention of all who 


The method has also been adopted of dropping a small | aim at obtaining the maximum of productive output 


piece of dynamite into the hole, tamping it very lightly, | with the absolute minimum of accidents. 


The ex- 


The latter | 


cranks worked through worm gearing | 


and detonating ; this results in the loosening of the | hibits are not confined to any specific class; they 
sub-grade material without injury to the slab itself. | embrace transmission machinery, machine tools, powet 
In most cases, a sufficient effect has been secured by | presses, grinding machinery, woodworking equipment 
thrusting a bar through the hole in the pavement | and steam plant, as well as appliances related to textile 
and rotating it, and so producing a cavity to receive | mills, potteries, bakehouses, laundries, boot factories, 
the mud. | building operations, shipbuilding, electricity generation 
The cost of the work varies, but is reported in all|and use, docks and railways. Health and welfare 
cases to be only a fraction of replacement costs. It | provide the subjects of other interesting and important 
can be reduced if, in the construction of the slab work, | exhibits to be seen. In this section, such matters as 
some of the places where settlement is likely to occur, | rescue apparatus for men suffering from gas poisoning, 
such as over trenches, or bridge approaches, can be | respirators suited to various types of dusty opera- 
anticipated, and the holes for the admission of the | tions, and the provisions necessary for the prevention 
mud be formed in the pavement by the insertion of | of industrial diseases, provide information essential 
pieces of pipe long enough to go through the slab at | to the satisfactory conduct of many modern operations, 
| the required intervals. Such pipes can be filled with | in a way that is informative and also impressive. 
clay so that water will not seep through on to the | The Museum is open to the general public every 
foundation, the clay being easily removable when | weekday from 10 a.m. to 1.0 p.m., and from 2.0 p.m. 
necessary. It sometimes happens that considerable |to 4.0 p.m., but is mainly intended for those who 
settlement occurs under a slab and a void forms | are directly concerned with the problems of safety, 
before the slab itself actually settles. In such instances, | health, and welfare in industry. From the co-operation 
if these voids are pumped full of mud before settle- | of many of the most progressive organisations in the 
ment actually takes place, a great deal of damage may | country, shown by the loans of expensive machinery, 
it is obvious that the largest concerns have leaders who 
fully appreciate the value to industry that the Museum 


One of the first experiences of the New York State 


25 ft. is found to be as long as it is possible to employ | Highway Department in the use of the Mud-Jack was on | may be; but it is also a fact, on the other hand, that 


without undue loss of pressure in the hose, it being, | 
of course, desirable to conserve the force available to | 
make the mixture travel under the slab satisfactorily. | 
Ball bearings are fitted throughout and the unit is 
provided with rubber tyres. 

The actual raising of the slab is a simple proce ss. | 
First, a cut is made across the slab at one end of the | 
settlement, or the expansion joint is widened, to} 
prevent binding when the slab is raised. Next, 
24 in. holes are drilled through the slab, some near the 





the Sunrise Highway on Long Island, carrying the freight | there are still many firms and works from which no 
and passenger traftic of this densely-populated district representative has yet visited the Museum. This is 
to and from the city of New York. Great care was | much to be regretted, for the exhibition is maintained 
taken in the construction of this highway. It consists | purely with the object of reducing the cost and incon- 
of a 40-ft. roadway, arranged in four lanes with con- | venience of accidents in works, alike to employers and 
traction joints between the lanes, and with transverse | to employees. Those who have not yet been in a 
joints every 78} ft. The traffic on each lane is in| position to avail themselves of the opportunities thus 
one direction only. Within two years of its comple- | presented of studying approved methods, could not do 
tion, the heavy motor traffic had subjected the concrete | better than procure, in the meantime, a copy of the book 
to such forces that for a distance of 16 miles the end | already referred to, which bears the title Deseripti' 
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aad and Catalogue of the Home Office Industrial | THE MURRAY COLOUR CONTROL 


Museum and Bxhibits. Its stady can hardly fail to! 
prove useful, and its contents will almost certainly lead 
to further interest in the subject. 


SYSTEM. 
(Concluded from page 143.) 

Our last article on the Murray Colour Control 
| System dealt mainly with its development in con- 
ANNUALS AND REFERENCE BOOKS, | nection with the substitution of colour for figures and 
, é We . ae . | letters in the limit-gauging processes of a railway 

Calvert's Mechanics Handbook, 1935.—With. this | workshop. Apart from the benefits arising from the 
vear’s issue, Calverts’ Mechanics’ Handbook reaches 1t8 | introduction of colour control in such a particular case, 
bth year of publication. As its sub-title, Practical lits use confirmed Mr. M y’s early conclusion that 
Hints and Data,” implies, the book is planned to deal ‘there existed a much more rapid co-ordination between 
with workshop operations rather than with design: | the visual and manual processes when colour was used 
It contains, therefore, little mathematical matter, than when figures had to be identified. The ratio is, 








though plentiful tables, and is mainly concerned with | 
devices and methods to facilitate either manual or | 
machine work. The paragraphs are, in most cases, | 
illustrated by informative sketches and, although the 
pook is paper-backed and is sold at the low figure of 
6d. net, it is well got up and its 189 pages are clearly. 
printed. The book is published by Messrs. William 
Endsor and Company, 5, Bridge-street, Manchester 3: 


Clubs, 1935.—Edited as heretofore by Mr. E. €. 
\usten-Leigh, the 1936 edition of this reference book has 
been published by Messrs. Spottiswoode, Ballantyne 
ind Company, Limited, New-street Square, London, 
£.C.4. The information contained in it covers about 
3,950 clubs frequented by English people in all parts 
of the world. The first three sections deal with 
London clubs, aero and flying clubs in the United 
Kingdo . and rovincial clubs, respectively, while the 
fourth section contains lists of clubs in the’ British 
Empire Overseas, and in foreign countries. In addi- 
tion to the name and address of the club, the date of its 
establishment, the number of members, particulars 
regarding entrance fee and subscription, and the name 
of the secretary are given. In cases in which this is not 
suggested by the title, the object of the club is also 
briefly stated. The price of the volume, which is now 
in its forty-third year of publication, is 7s. 6d. net, or 
7s. 10d. post free. 


The Mechanical World Year Book, 1935.—A new, 
ind we think, a useful feature of this year’s issue of the 
Mechanical World Year Book is the arrangement of 
certain sections in alternate editions. As one of the 
characteristics of this work is its handiness, the covering 
of the whole ground in one volume becomes im ic- 
able with increasing data if undesirable bulk is to be 
avoided. By keeping the preceding copy of the book 
beside them, users will have much more material at 
hand, and it will be no hardship to have to select one 
or the other according to the particular section required, 
whilst the tabular matter so often needed in the drawing 
office or shops will be available in both issues. The | 
1935 edition contains two new sections, viz., one on | 
compressing plant in which a large amount of informa- 
tion is presented in a concise manner, and a shorter 
one on the selection and operation of pumps. The 
usual diary pages are included. The book is published, 
it Is. 6d. net, by Messrs. Emmott and Company, | 
Limited, “* Mechanical World ”’ Office, 31, King-street | 
West, Manchester. 


an 





Kempe’s Engineer’s Year Book, 1985.—This well- | 
known reference book, which has now reached its 
‘Ist edition, was so thoroughly overhauled last year 
that any substantial revision this year was not to 
he expected. In consequence, the identification of 
idditional up-to-date matter is not easy on a first 
inspection of the new issue, A more careful examina- 
tion, however, will show that sufficient has been done to 
make it unwise to assume that last year’s copy will 
serve for this year also. Engineers interested in high- 
pressure steam plants, for imstance, will now find 
inserted Dr. 8. L. Pearce’s informative table of such 
plants. Those who are concerned with the use of 
compressed air will discover some new and useful 
tables and parallel instances might be cited in the 
case of the other 45 sections. It is, perhaps, not 
fully realised that the ground covered in the work | 
extends beyond technical discussion; there are, for | 
example, sections on patents, trade marks and designs ; 
on depreciation of plant and machinery and income-tax | 
allowances ; on the law as it concerns the engineer | 
As distinet from his civic relations ; and so forth. The | 
“escriptive section, which illustrates the present-day | 
practice of a selection of leading engineering firms, has | 
been extended and, as was done last year, is kept | 
distinct from the discussion of principles, formule, | 
tables, &e, The new edition has been edited by Mr. | 
Loughnan St. L. Pendred, and is sold at the same 
price as hitherto, viz., 31s. 6d. net. It is published by 
Mes rs. Morgan Brothers (Publishers), Limited, 28, 
Essex-street, London, W.C.2. 














_ Stittco” Porraste ELEcrRIc 
ERRatcuM.—The “ Stillco ” 
described on 
made by Messrs. Hans Still, 3: ‘asse 
and not by + Helste'e a 


+g Liextine SeEt:| 
portable electric lighting set, 
page 188 of our issue of Wereney T, is 
in Hamburg, 
Messrs. Siemens and Halske as stated. 


as a matter of fact, in normal persons, about 4 to 1. 
even in very simple operations. The saving of time 
resulting from this difference in perception, and the 
accompanying greater accuracy was, ciearly, worth 
considering in other fields, and many of these have 
already been thoroughly explored. One of them, 
viz., the application of colour control to machine 
tools, will now be described. The account is illustrated 
by Figs. 4 to 9. on Plate X, and on pagé 198. 

It should be understood at the outset, however, that 
machine-tool application is only one of the numerous 
fields in ‘which colour can be used as a directive for opera- 
tive manipulation when selection is required, and this 
application has been chosen for description on account of 
its particular interest to engineers. Most of the older men 
in the profession will remember the simplicity of the 
machines on which they gained their workshop ex- 
perience. There was, perhaps, a maker’s name-plate, and 
a lever or hand wheel or two, and the speed and feed 
changes in, say, a lathe were made by calculation on the 
spot from the number of teeth in the change wheels, in 
connection with the position of the belt on the stepped 
pulleys of the drive and, perhaps, the back gear. The 
moderrr all-geared lathe, with its much greater range 
of and feeds, has many more ‘operating devices 
which’ require, for their correct handling, reference 
to instruction plates often containing a mass of figures 
and letters. Plates with as many as 2,000 figures and 
measuring 20 in. by 8 in. are not unknown. These 
— and letters, arranged as they geérierally are in 
tabular form, are not particularly easy to select from, 
and even when this has been done correctly, there is 
no means of ascertaining that the machirie is running 
at the set figures without a check of the levers, &c., 
against the instruction plate, a tedions matter for a 
busy foreman, and also an onerous one in view of 
the high speeds and feeds attendant on the introduction 
of car tools. The Murray ls remove 
these two drawbacks. In the first’ place, no complex 
tabular plates are required, and in the second, the 
exact speed and feed at which the machine is running 
is ascertainable at a glance, being shown by itself in a 
definitely localised spot. 

The basis of the system is that of exposing a coloured 
symbol indicating what particular lever, &c., is to be 
moved and, at the same time, a figure showing the 
speed or feed that such movement results in. No 
other incications are visible. The devices for exposing 
the symbo's and figures are, in the main, of two forms, 
viz., a dial and a cylinder. 
given in Fig. 4, Plate X. The upper dial in the illus- 
tration is for a machine having the feeds controlled by 
two levers, one above the other. The dial is fixed and 
has three small windows, in the upper two of which 
appear coloured symbols matching the levers con- 
cerned. In the lower window appears, in figures, the 
actual feed in use when the position of the levers 
corresponds with the symbols. The dial is marked on 
its periphery with the number of feeds available, in 
this case 12, and is surrounded by a rim which can 
be rotated and which has a notch. In the centre of 
the notch is a pointer mark, the notch itself providing 
a finger leverage for turning the rim. As shown, it is 
set at the second feed, and the actual amount, viz., 
0-013 in. per revolution, is visible at the window. 
Turning the notch to another feed not only alters this 
figure, but displays different symbols in the two upper 
windows which instruct the operator as to the position 
of the levers to give that feed. The lower dial is given 
to illustrate what modifications are necessary for a 
machine differently arranged. Here there are eight 
feed rates operated by three levers, the relative positions 
of which on the machine are reproduced in the windows 
of the dial. Both these dials occupy only about half 
the space required by the instruction plates displaced. 
It may be objected that these plates showed the whole 
range of feed available, whereas the dial only shows 
the one in use. It will be recognised, however, that 
a complete revolution of the rim will put the operator 
in possession of the whole range, and even if he does 
not memorise the sequence, it is a very easy matter to 
find what he has available, and so to select what he 
wants. 

Three examples of the cylindrical type of control are 
shown in the group reproduced in Fig. 5, Plate X. 
The adoption of a particular type is, generally, a 
matter of convenience only, though the cylindrical 


Examples of the first are | & 





form lends itself better to conditions involving more 


than one variable. The cylindrical control shown in 
an upright position at the extreme left of the illus- 
tration is a case in point. It is a speed-control drum 
for a milling machine of which the diameter of the 
cutter may vary from } in. to 10 in. There are 16 
spindle speeds, and to show the actual peripheral speed 
for the cutter in use, two adjustments are, clearly, 
required. The body of the cylinder is provided with 
four windows, and the adjustments are made by 
rotating the graduated caps on each end. The top cap 
is graduated with the spindle speeds and the bottom 
one with the cutter diameters. The operator first sets 
the given diameter of cutter and then rotates the top 
cap until the required cutting speed in feet per minute 
appears in the long window. The spindle speed in 
revolutions per minute necessary to give this appears 
in the centre one of the three small windows, the 
colour symbols indicating the manipulation of the 
levers required for the spindle speed appearing in 
the windows flanking it. The cylindrical control in the 
centre of the illustration is similar in function, but is 
for 12 speeds. It is included to indicate the normal 
position on the machine, that is, horizontal. The 
small cylindrical control to the right is a feed control 
arranged for bolting to the machine with its axis 
horizontal. Another pattern is made which is attached 
by feet and with its axis vertical. This pattern is 
generally used when two ranges of feeds are available, 
operated by levers one above the other. The colour- 
symbol windows are then one above the other, and 
the feed rates for each range are visible in separate 
windows, that is, one window on each side. In general, 
it is possible to arrange the various windows round the 
body of the cylindrical controls, so that they are most 
conveniently situated for the operator. A cylindrical 
feed control for 16 feed changes in two ranges usually 
occupies about one-quarter the space of the instruction 
plate that would be otherwise required. 

So far only the control units themselves have been 
dealt with. Their application to machines will now 
be considered. The machine shown in Fig. 6, Plate X, 
is a No. 2 standard-type Pearn-Richards universal 
surfacing, boring, milling, drilling, and tapping machine, 
made by Messrs. George Richards and Company, 
Limited, Broadheath, Manchester. There are four 
main controls. The hand wheel at the top of the 
saddle changes the main-spindle gears, and has three 
positions. Below it and close to the large hand wheel, 
which gives hand feed, is a horizontal lever for engaging 
the direct-drive pulley. This has two positions. On 
the base there is, first, a vertical starting lever with 
‘** fast ’’ and “ slow ’”’ positions. This is seen just behind 
the saddle-elevating hand wheel. Secondly, there is 
a vertical gate-change lever which operates the speed 
gear-box, and which has four positions. The indicators 
consist of a dial control on the saddle and a cylindrical 
control on the feed gear-box, ¢.¢., at the extreme left 
of the machine. Various combinations of the levers 
and hand wheel enable any one of 24 different changes 
of speed to be selected for the surfacing head, the range 
being from 3-5 r.p.m..to 280 r.p.m. Clearly, as the 
largest number of positions, viz., that of the speed- 
ear-box change lever, is four, that number of colours 
must be used. There are green, red, yellow, and mauve, 
Equally clearly, as there are four different operating 
devices, there must be four windows on the dial. These 
are arranged, as has already been explained, in corre- 
sponding relative positions on the dial, but to render 
handling still easier an outline of the machine at the 
operating position is painted on the dial. This can 

made out in Fig. 6, but an enlarged view of a 
somewhat similar dial is seen in Fig. 5. The four 
colour windows are connected up in the diagram to the 
lever or hand wheel concerned by “ arroWs,’’ and the 
window for the surfacing-head speed is similarly 
coupled. The speeds are set out round the dial by 
serial numbers, and the rim has a pointer and finger 

rip. 
When the correct speed for the work in hand has 
been decided upon, the operator sets the rim pointer 
to the appropriate serial number, and the actual speed 
at which the surfacing head will rotate appears in the 
speed window. At the same time coloured symbols 
appear in the other four windows, and the operator 
manipulates the levers and hand wheels concerned in 
accordance with these indications. Thus, the three 
positions of the top hand wheel have symbols coloured 
red, yellow, and green, respectively, on the machine 
frame, and should a red symbol appear in the dial 
window allotted to it, movement of the hand wheel to 
the red position will give the correct setting. Similarly 
for the other controls, the gate change, for example, 
having four coloured symbols and the lever being 
moved into the gate of the colour that is indicated at 
its window. Here, it will probably be objected, mis- 
takes may occur with an operator who is, perhaps 
unknown to himself or anyone else, what is known as 
“* eolour-blind.” This is quite a valid objection, as 
the condition is commoner than is generally supposed, 
particularly in its partial form of ‘* red-green blindness,” 
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in which both red and green appear the same to the | 
person affected. The objection has, however, been 

effectively disposed of by making the coloured symbols 
of different and standardised shapes; thus, red 
always enclosed in a square, yellow in a triangle, and 

so forth. Even should the operator not distinguish 

the colours, the shapes of the symbols will prevent 

mishap. The feed control on this machine hardly | 
requires further comment in view of what has already | 
been said, 

The universal milling machine shown in Fig. 7, 
Plate X, is made by Messrs. J. Parkinson and Son, 
Canal Lronworks, Shipley, and, as will be seen, has 
the cylindrical spindle-speed control already described, 
far referred to its function as an indicator. 
The translation of the readings into operating move- 
ments was not, however, dealt, with. There are 12 | 
spindle speeds in two ranges, the desired speed being 
selected by the two-position lever seen in line with the | 
indicator and by the crank-handle lever below it. 
The positions of these two levers are determined by 
the appearance of symbols in the two small windows 
of the indicator, according to the spindle speed and 
peripheral speed selected. The crank handle rotates 
round a dial similar to that shown to the right in the 
background of Fig. 5. This gives six symbols, there 
being six speeds in each of the two ranges. It will 
be noticed that here again distinctive shapes for the 
symbols are used as well as different colours. In 
the foreground of the same illustration is a dial plate 
for eight lever positions. It will be understood that 
these dials differ in function from the indicating dials. 
They are merely a convenient way of localising the 
different lever positions dictated by the indicator. 

A different form of dial is shown on the vertical bor- 
ing and turning mill illustrated in Fig. 8, on this page. 
This is a 36-in. “‘ Vietor”’’ rapid-production mill with 
one vertical-turret head and a side head, and is made | 
by Messrs. George Richards and Company, Limited, | 
Broadheath. It fitted throughout with colour 
control to speeds and feeds. The dial and cylindrical 
indicators for the heads can be identified on the 
respective gear-boxes, and are of the types already | 
described. The dial on the table base is, however, 
of another type. It will be seen that the change gates 
for the operating levers differ and that there are seven 
operating positions altogether. The windows in the 
control dial, therefore, reproduce the exact shape of 
the gates. There are the usual setting rim and speed- 
indicating window, and at the selected speed the | 
coloured symbol appears in that part of the window 
gate to which the actual lever is to be moved to give | 
that speed. It may here be mentioned that we had 
the opportunity of handling this machine and a pre- | 
cisely similar one fitted with conventional instruction | 
plates at the recent Machine Tool and Engineering | 
Exhibition at Olympia. The ease, speed and certainty | 
with which the machine fitted with colour control | 
could be adjusted compared with the conventional | 
machine was most striking, as was the rapidity with | 
which the operating conditions obtaining, when | 
adjusted, could be determined. We may, perhaps, | 
be allowed to compliment the two firms mentioned | 
above on their enterprise in constructing and showing | 
machines having such a radically different method of | 
control from that which has become so general. We | 
would also express our thanks here to Messrs. Associated | 
British Machine Tool Makers, Limited, 17, Grosvenor. | 
gardens, London, 8.W.1, for the loan of some of the | 
photographs reproduced in this account. The colour- | 
control system is, of course, applicable to other machine | 
tools than those selected for illustration here. 

Referring once again to Fig. 5, a number of spherical | 
knobs will be noticed. These are used to identify 
various levers; and may be recognised fitted to levers 
in the several illustrations of machine tools. The | 
knobs are made of a composition moulded on to steel | 
pins for attachment. 
that they are of different colours and that they are, | 
moreover, differentiated by symbols moulded on the 
top. The adoption of these knobs is a further exten- 
sion of the colour-contro]l system to machine tools, | 
and is intended to make clear the function of those | 
levers which serve a definite and unvarying purpose, 
as contrasted with the variables of speed and feed 
regulation. The symbols are shown, together with their 
signification, by the sketches in Fig. 9, on this page. 
A clenched hand, for example, indicates that the lever 
is used for connecting the hand-operating gear of the 
machine, and the knob is all black. . A padlock denotes 
that the lever actuates the locking device of the gear 
concerned ; its knob is all-brown. In cases where a 
lever has two functions the knob is of two colours, the 
upper part bearing the symbol being of the standard | 
colour appropriate to the symbol and the lower part | 
being of another colour. Thus, a lever may be used 
in one position for power operation of a mechanism, | 
and in another for hand operation of the same mecha- 
nism, In this case the top half bears the elephant- 
head symbol for ‘* power ” and is grey, but the bottom | 
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denotes hand operation. The ends of the gate, &c., 
in which the lever works are marked with colours to 
match ; for example, the lever moved over to grey 
set for “‘ power.” 

There are seven symbols in all. They have been 
adopted for the same reason as the different shapes 
in the speed and feed controls, viz., to guard against 
possible confusion from unsuspected “ colour-blind- 
but they have distinct value in other ways, 
and, as a matter of fact, are to be considered as a 
fundamental feature of the colour system. It is true 
that in one or two instances the symbols are somewhat 
arbitrary, but some conventions have to be adopted in 


ness,” 


la new development, and if these are accepted all 


difficulty disappears. Messrs. Murray Colour Control, 
Limited, maintain that there is no reason why the 
handles on any machine, irrespective of make or type, 


| should not have marked and coloured handles which 


tell the operator at a glance exactly which handk 
must be manipulated for his particular purpose. The 
advantages of this in large plants with a constant 
flax of labour hardly needs emphasis, whilst for 





POWER FEED 





Ricwarps Verticat Bortne Mitt with CoLour CoNnTROL. 





LOCKING SCREWING 





QUICK TRAVERSE 


It will be apparent from Fig. 5| half is black, which, as has been explained above, machines sent overseas for use by illiterate people it 


| would be 


particularly valuable. This country, and 


others, exports machines to all parts of the globe, 
marked, at present, with figures and letters which may 
prove to have no significance to the user and having 
handles the purpose of which is not, as a rule, self- 
evident and which, indeed, may remain uncertain 
until some accident has revealed their limitations. 
| Translation of the instruction plates does not solve 
| the difficulty, as cases have been recorded in which, 
in spite of every care, machines bearing instruction 
plates in the official language of the country proved 
difficult to use as the labour available understood only 
local dialects. It would seem, in this connection, 
| that the colour system might well be considered by 
the several institutions and societies with a view to 
| standardisation on an international basis, otherwise 
}a conflict such as that now obtaining with varia- 
|tions in the use of screw-threads may be repeated. 
|The bodies referred to would, of course, investigate 
|the merits of the system before issuing their 
| recommendation. 

| It may be added, in conclusion, that the Murray 
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COLOUR CONTROL FOR MACHINE TOOLS. 
CONSTRUCTED BY MESSRS. MURRAY COLOUR CONTROLS, LIMITED, ENGINEERS, LEELS. 


(For Description, see Page 197.) 
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Fig. 4. Diat INpicaTors. Fie. 5. Groupe oF INDICATORS AND STANDARD COLOURED HANDLES. 






































: , ‘ . ef se ow ” Tw . re . . iv C ’ mR 
4 Fig. 6. RicHarps SuRFACING MACHINE WITH CoLoUR Fic. 7. ParkKSON ” UNIV ERSAL Mitting MacwHiIne With CoLoul 
; CONTROI CONTROI 






ice page 198.) 




















are 











ENGINEERING. 








FEB. 22. 1935-] 





THE TATRA 





L gysa’y rege ater 
Malt wotete 


“erie 





















Fie. 1. ENGINE 








AND REAR SUSPENSION. 


Fic. 2. 








Fie. 3. CAR WITH 


Colour-control system can be applied to existing 
machines, and it is but right also to state that its 
many aspects are protected by patents granted and 
pending both in this country and abroad. 





THE TATRA REAR-ENGINED 
STREAMLINED CAR. 


\LTHOUGH automobile manufacturers in this country 
ire showing an increased tendency to introduce such 
features as independent springing and streamlined 
bodies, together with various novel transmissions, the 
great majority of the cars manufactured follow well- 
recognised conventional lines. Manufacturers on the 
Continent, however, are showing a much greater in- 
clination to incorporate striking departures from 
1ccepted practice, examples at once coming to mind 
being the new Tatra, Citréen and Mercédés-Benz models. 
\s a matter of fact, Tatra cars, built by Messrs. Tatra- 
Werke Company, of Koprivnice, Czechoslovakia, have 
been remarkable for their unconventionality since their 
first introduction of an independently-sprung model 
with a frame of the central-tubular form in 1921, so 
that in this case departures from orthodox practice are 
hy no means a novelty. 

Through the courtesy of Captain D. Fitzmaurice, 
1224, High-street, St. John’s Wood, N.W.8, the sole 
British Empire concessionnaire, we recently had an 
opportunity of inspecting the latest Tatra model, 
'Nustrated in Figs. 1 to 3, on this page... The advanced 
design of this car can best be brought: out by -the 
statement that it incorporates a streamline body, in- 
dependent springing on all four wheels; ‘én’ air-cooled 








engine located at the rear, a smgle tubular rigid frame, 


ind the location of the passengers between the axles. | 
car 1s particularly suitable as a long-distance |to the carburettor can be regulated by drawing on 


The 





BonneETS RaAIsED. 


touring saloon, as it is capable of high speeds, has ample 
accommodation, and is economical in fuel consumption. 
The wheelbase is 10 ft. 4 in. and the track is 4 ft. 3 in., 
but the design enables 150 sq. ft. of unobstructed load- 
ing space to be secured, giving room for six adults, 
with ample luggage accommodation. The rear seat 
is 5 ft, wide, and the front seat 4 ft, 9 in. wide. The 
body floor is only 10 in. from the ground, so that the 
car can be built low, as shown, while maintaining easy 
entrance and exit. The weight of the car is about 
33 ewt. unladen, and when high average speeds are not 
required, the petrol consumption is in the neighbour- 
hood of 1 gallon for 20 miles. The appearance is 
graceful, the photographs reproduced hardly doing the 
car justice in this respect. 

The engine, visible in Figs. 1 and 2, is a short Vee 
eight-cylinder model, with a capacity of 3 litres, and 
an R.A.C. rating of 27-9h.p. The two banks of 
cylinders are set at 90 degrees. Overhead valves are 
fitted, directly operated by rockers from a central 
camshaft. A particular feature of the engine is its 
relatively low speed, the crankshaft turning at only 
2,600 r.p.m. when the car is travelling at 60 m.p.h., 
the makers claiming that this feature greatly prolongs 
the life of the engine. The cylinder barrels are finned, 
and are surrounded by a casing with admission on one 
side for air delivered under pressure by fans, and on 
the other for the exit of the heated air. Each block 
of cylinders has its own fan, driven by belt directly from 
the crankshaft, as shown in Fig. 2. The whole of the 
engine unit is covered by. a cowl or bonnet, shown 
lifted in Fig. 3 on the left, and this is provided with 
louvres facing forwards to supply a free current of air 
to-the fan casings. The fuel tank is located at the 
front of the car, the carburettor’ being. fed by a dia- 
phragm pump: The temperature’ Of the ‘ait’ supplied 











REAR-ENGINED STREAMLINED CAR. 





Reark OF CaR SHOWING ENGINE. 


the hot air leaving the cylinders to any desired extent. 
The engine is lubricated on the dry-sump system. 
As already stated, the frame consists essentially of a 
central tubular member. The unit shown in Fig. | is 
attached to this member at the rear, with the engine 
pointing backwards. This unit comprises the engine, 
clutch, gear box, final transmission and rear suspension. 
It is mounted on a three-point suspension in a fork 
forming a rearward extension of the frame. The gear 
box is of the constant-mesh type with helical-tooth 
wheels for the three higher gears, engagement being 
effected. with sliding dogs. There are four forward 
gears in all, the ratio being 3-75, 5-92, 10-12 and 15-52 
to 1. It should be mentioned that the engine is so 
short that the overhang is not more than 25 in., the 
weight being very largely balanced about the rear axle 
line by the differential and gear box. As a result, it is 
claimed that there is no more weight behind the rear 
axle than in a conventional car with its petrol tank, 
luggage and spare wheels. 
he suspension system is similar for both the front 
and rear wheels, and, as shown in Fig. 1, consists 
essentially simply of a stiff transverse spring in con- 
junction with pivoted independent half axles. The 
leading features of the body will be clear from Fig. 3, 
from which it will be noticed that the wind screen has 
a slope of about 45 degrees. It is provided with two 
side panels fitted with curved safety glass. A small 
controllable opening at the top of the screen enables 
the interior of the car to be ventilated in bad weather 
without opening the windows. The front of the car is 
provided with a lifting flap, as shown, and is used to 
accommodate the spare wheels, battery, tools, and 
petrol tank. A stabilising fin is mounted at the rear, 
and the rear wheels are covered with detachable shields 
lining up with the body. The underside of the body 
presents a smooth unbroken surface with a minimum 
ground clearance of 9 in. 








Tue Marketine or Coat.—The first of a series of 
lectures on the marketing and salesmanship of coal was 
delivered recently at Swansea by Mr. W. R. Gordon, 
director of the Coal Utilisation Council, Columbia House, 
Aldwych, London, W.C.2, In the course of his lecture, 
Mr. Gordon stated that in the distribution of coal new 
methods were being evolved to meet changes in the 
requirements of the consumer. Bags or cardboard 
containers, for éxample, had been introduced for the 
use of flat dwellers. The technical department of the 
Council was active in promoting the utilisation of coal. 
In the first nine months of 1934, 2,000 cases had been 
dealt with and over 200 conversions from oil had been 
personally effected by the Council’s engineers, apart 
from: those effected by the coal trade. The 1935 pro- 
gramme contained new plans for Press advertising and 
extensions in sales training; a new branch office was 
to be opened in Manchester; and new appointments 
would include an architect to advise on coal utilisation 
in new building schemes. The Council could record 
definite progress in many aspects of its work, and, 
encouraged by this and by the fact that the 1934 coal 
output exceeded. that of both 1933 and 1932, the coal 
industry could look forward to greater achievement and 
renewed prosperity in 1935. 




































































TENDERS 


We have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 


Electrical Equipment for New Farm Power House, 
risbane, comprising 12 panels of 11,000-volt metal-clad 
switchgear, 7 panels of 415-volt truck-t swite 
one 500-KVA transformer, and two 2,850- 
metal-clad reactors. Brisbane City Council; April 26. 
\.Y. 12,910.) 


VA banks of 


Wire Rope, 1,000 ft. of &-im. diameter, 2,200 ft. of 


in. diameter, and 3,000 ft. of j-in. diameter. New 
Zealand Public Works Department, Wellington ; April 30. 
(G.Y. 14,788.) 


Controller 
Railway, Lahore ; 


locomotives. 


of Stores, North Western 
April 8. (G.Y. 14,794.) 

Railway Wheel Tyres, 1,610, for locomotives, carriages, 
und wagons. Royal State Railway of Siam, Bangkok ; 


April 5 (G.Y. 14,800.) 
(irinds ng Wheels. South Afriean Railways and 
Harbours; March 18. (G.Y. 14,814.) 


lyres and Glut Rings. 400 ghut rings for retaining 
carriage and wagon tyres, and 300 tyres for carriage 


ind wagon wheels for the North Western Railway rm’ 

Indian Stores Department, New Deli ; March 1s | is the firm's Xeust generator, which utilises the 

GY. 14.817) , ’ *- | exhaust gases from motor vehicles in the production of 
, ” a : foam for extinguishing oil and petrol fires. 

- ~ —— ~ ki ga 200, for the Great Indian Peninsula Messrs. Tue SunpeamM Motor Car Company, LIMITED 

ae a = P ay Department, New Delhi ;| yoortield Works, Wolverhampton, inform us that Messrs. 
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Messrs. Mmuer anp Company, Loiurep, London- SHEFFIELD, Wednesday 
road Foundry, Edinburgh, 7, have just completed an I 1 Steel.—T , 
eight-roll machine calender stack, the total finished a n tee wt he completion at a local steelworks 
weight of which is [133 tons 10 cwts., comprising a of the new heavy forge, illustrated and described in 


36-in. diameter, a 24-in. diameter, and six 20-in. diameter 
the 
exception of the 36-in. bottom roll, all the others are 
| bored 3 in. for steam heating. The machine in which 
operate will have « capacity of 1,000 
paper These rolls and five 
others, having a total weight of 100 tons, have been 
| made to the order of Messrs. Walmsley’s (Bury), Limited, 
who are installing the machine for Messrs. Edward Lloyd, 


chilled cast-iron rolls, each 310 in. wide. With 


the rolls will 


tons of week. 


Limited, Kemsley Paper Mills, Sittingbourne, Kent. 
Messrs. J. aww E. Hari, Lrurrenp, 


tephen and Sons, Limited. This, 


enelosed-type twin-compressor CO, machines, 


made by Messrs. Bruce Peebles and Company, Limited. 


Messrs. MERRYWEATHER AND Sons, Lawrrep, Green- 
wich-road, London, 8.E.10, have been entrusted with 


the fire protection of the British Industries Fair at 
Olympia and the White City, a service the firm 
carried out for several years. Fully-equipped fire 


| stations have been installed, both at Olympia and at 


the White City, and a notable exhibit at each section 


The Rangoon Electric Tramway and Supply Company 


Rails, new or second-hand, 4,000 tons, light and heavy | have placed an order for a fleet of 15 Sunbeam-British 


section, 15 kg. and 30 kg. per metre run. 
Finance, Survey of Egypt, Giza ; 
14,819.) 
(lalvanised W re, 
wire 10,000 ecole 


Brazil; March 14 
Pumping Sets, 


March 23. 


Viagao Ferrea do Rio Grande do Sul, 
(G.Y. 14,821.) 
_three, each comprising a centrifugal 
pump capable of an output of 3,500 litres per minute 


ut a total head of 12 m., direct coupled to a Diesel engine. 
Che suction and delivery diameter of the pump is 
a . 

152-4 mm. (6 in.) Argentine Department of Surveys 


and Works, Buenos Aires ; 


Sewaye-Pumping 


March 7. (G.Y. 14,823.) 


Plant, electrically-driven, including 


starting equipment. City of Cape Town Electricity 
Department ; April 3. (G.Y. 14,824.) . 

Black-Iron Plates, 20,000 kg., of various sizes from 
1} mm, to 8 mm. thick, and 5,000 kg. of iron sheets, 


1} mm. and 2 mm. thick, for lagging locomotive boilers. 


Rio Grande do Sul State Railwaya; March 19. (GLY. 
14.825.) ; 

Special Steels, comprising tool-steel and high speed 
tool steel in bars, cast-steel for hammers, levers, &c., 
hexagonal hollow drill. steel, and locomotive apring- 
ater! bars Rio Grande do Sul State Railways : March 1&8. 


‘a.y 


Chaasis for 


14,826.) 


trolley omnibuses, or, alternatively, com- 


pression-ignition omnibus chassis. Christchurch Tram 
way Board, New Zealand April 22. (G.Y. 14,813.) 
Tubing, comprising 3,283 mild-steel seamless tubes 


for ammonia interchangers, 1,320 seamless Admiralty- | 


metal tubes for interchangers, and 360 steel and copper | 


| 


tubes for recording thermometers. Argentine State 
Oilfields, Buenos Aires; March 20. (G.Y. 14,831.) 

Wir Rope, ungalvanised, for dredgers. Latvian | 
Ministry of Agriculture, Riga; March 1. (G.Y. 14,838.) 

Switchgear, 110-kV, outdoor, for terminating the 
incoming lines from 24,000-kVA transformer banka, 
and five 110-kV oil cireuit-breakers and transformers. 
Public Works Department, Wellington, New Zealand ; 


June 4 (A.Y. 12,926.) 

Insulated Push Rods, three-phase, four sets, for 110-kV 
iwolators, and five sets of three-phase push rods for 50-kV 
isolators, for the conversion of at ick-operated into 
gang-operated awitches. Public Works Tender Board, 


Wellington, New Zealand; June 18. (A.Y. 12,927.) 

Generator Set, crude-oil engine driven, 440 /500-volt 
direct-current Indian Stores Department, New Delhi ; 
March 21. (A.Y. 12,928.) 

Workshop Plant, comprising 45 smiths’ bellows, 40 
portable forges, 25 screw jacks, 12 differential pulley 
blocks, and 20 riding trolleys. Controller of Stores. 
North Western Railway, Lahore; March 20. (A.Y. 
12.9990.) F 

Roiler Tuhes \ firm in Tetuan, Morocco, desires to 


recey juotations from United Kingdom manufacturers 


f copper and brass boiler tubes. (G.Y. 14,795.) 
Sheets.-An inquiry 
from a firm im Canada for No 


“at , 
Black -Steel has been received 


18-gauge, black-steel barrel 


sheets in two sizes, 25} in. by 103 in., and 36} in. by 71j in. 
G.Y. 14,798.) A somewhat similar inquiry has been 
ceived from Los Angeles, California; this involves 


300,000 lb. of black-steel sheets required for the manufac- 


ture of electrically-welded water heaters and tanks, and 
3-it uutsde-diameter tubes, of 0-125-in. minimum 
wal! thickness cut to lengths of 31 in., 37 in., and 43 in. 
may 14.820 





PropvoTion or Copper tm Canapa.-The 1934 
mutput of copper in Canada, namely, 367,054,472 Ib., 
constituted a record total for the Dominion, ¢xeeeding 
the total for 1930—the previous highest year—by 21 per 
ent The total for 1933 wae only 290,982,448 lb. 


Ministry of | Thomson-Houston electric 


| The Moter Ship Reference Book, 1985. London: Temple | 


| 


| 


trolley omnibus chassis. 


(G.Y.| These are of the M.F. 3A. four-wheel type, and have 


been specially designed as 30-seater, single-deck, front- 


20,000 kg., and galvanised barbed | trance vehicles with light-weight bodies, which will be | slacks, 88. to 9s. ; 


built in Rangoon. 
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Department of Overseas Trade. No. 597. Economic 
Conditions in Ohile. November, 1934. Report. By 
Arrour J. Paox. London: H.M. Stationery Office. 
[Price 2s. net.) 

Metallic Are Welding. By H. Hanriw. Lendon: 
Edward Arnold and Company. [Price 16s. net.) 


Press, Limited. [Price 5s. net.) 

Calvert's Mechanios’ Almanack, 1935. Edited by WILLIAM 
Enpsor. Manchester: William Endsor and Company. 
[Priee 6d. net.} 

Bochumer Verein fir Bergbau und Gusstahlfabrikation 
in Bochum. By Dr. Warner Disrirz. Dusseldorf; 
Verlag Stahleisen. 

Piles and Pile Driving. By A. C. Dean. London: 
Crosby Leekwood and Son, Limited. [Price 42s. net). 

lowa State a3 Engineering Experiment Station. 

Bulletin No. 110. Tractive Resistance as Related to 

Roadway Surfaces and Motor Velticle ion. B 
R. G. Paustians. No. 120. Skidding Characteristics 
of Automobile Tires on Roadway Surfaces and their 
Relation to Highway Safety. By R. A. Mover. 
Iowa : lowa State College. 

Department of Overseas Trade. No. 598. 
Conditions the Republic of Honduras. 


Economic 


in October, 


1934. Report. By W. H. Gatirenne. London: H.M 
Stationery Office. [Price ls. 9d. net.] 
The ** Mechanical World*’ Electrical Year Book, 1935. ! 


London and Manchester: Emmott and Company, 
Limited. [Price ls. 6d. net.) 

V.DI. Jahrbuch, 1933. Die Chronik der 
Berlin: V.D.1. Verlag, G.m.b.H. 

The Association of Engineering and Shipbuilding Draughts- 
men. Belt Conveyors. By H. Davies. London: The 
Draughtsman Publishing Company, Limited. [Price 


4s. net.| 


Technik. 


ictualités Scientifiques et Industrielles. No. 161. Philo- 
sophie et Histoire de la Pensée Scientifique. 1. Signi- 
fication de UHistoire de la Pensée Scientifique. By 


[Price 12 franes.] No.172. La Science 
et la Metaphysique Devant L’Analyse Logique du 
Langage. By k Carnap. [Price 10 francs.] No. 173. 
Structure de la Pensée et Définitions Expérimentales. 
By P. Renaup [Price 7 francs.] No. 184. La 
Causalité des Théories Mathématiques. By G. Bovtt- 
GAND. [Price 12 francs.} No. 188. 
logiques dans les Probléms Variationnels. By L. 
LUSTERNIK and L. SCHNIERELMANN. [Price 15 francs.] 
No. 194 


Groupes 


F. ENRIQUES. 


Généralisés. 
E. Cartan. [Price 12 francs.] No. 
Darstellung von Gruppen in Galoisschen Feldern. 
R. Braver. [Price 6 francs.] 
d’ Ideaur dans les Corps Quadratiques. By 8. lvanaGa. 
{Price 5 francs.} No. 198. Sur les Groupes de Trans- 
formations Analytiques. By H. Cartan. [Price 
14 franes.}] No. 205. lutomorphismen von Erweite- 
rungagruppen. By R. Basr. [Price 7 franes.] Paris: 
Hermann et Cie. 

Institut General Psychologique. Commission Internationale 
de Détermination Mathématique. Mémoire No. 1. 
Essai sur les Prineipes des Algorithmes Primitifs. By 
F. WarRRAIN Paris: Hermann et Cie. [Price 30 
francs. |] 

Hutchinsons Technical 
Volume I. A to Direction-Finding. 
Twexey and I. P. Sursnov. 
and Company (Publishers), Limited 


Continus et les Espaces 
195. Uber die 


By 


and Soientific Encyclopedia. 
Edited by C. F. 
London : Hutchinson 
[Price 2&8. net.) 


Dartford Iron- 
works, Kent, have supplied and fitted the refrigerating 
mt on board the M.S. Manoora, built by Messrs. A. 

S which deals with 
Superheater Boilers, 15, for SP/S class, 4-4-0-type | a total space of 18,500 cub. ft., comprises two vertical 
i each 

driven by a directly-coupled 22-5-b.h.p. eleetrie motor 


Ames, | 


[Price 3.50 marks.] | 


Méthodes Topo- | 


La Méthode du Repére Mobile la Théorie des | 
By | 


No. 197. Sur les Classes | 


detail in our last week's issue, is one of the most import- 
ant industrial developments that has taken place in this 
area for some years. The raw and semi-finished branches 
of the steel industry are maintaining output. The 
demand for railway rolling stock has undergone little 
change. Shipbuilding requirements of forgings, castings, 
and fittings are on the inerease, but armaments 
departments are not working at anything like capacity 
Steelworks machinery is an improving section. There 
is a steady call for crushing and grinding machinery, 
but coal-mining equipment shows little expansion on 
inland account. ‘Malore of all kinds of agricultural 
machinery and ~~ are booking an increased volume of 
business. In the special steel branches the influx of 
orders shows little sign of abatement. The automobile 
and aireraft industries are good eustomers of Sheffield 
works producing boxes, clutch plates, and main 
shafting. The tool trades make progress. Engineering 
| firms are absorbing lange quantities of small tools. 
These include hacksaws and blades, twist drills, rasps, 
| files, milling cutters, and reamers. An improved over- 
seas trade is being done in precision tools. 

South Yorkshire Coal Trade.—The position of the coal! 
trade as a whole ghows little change. Inland business is 
up to recent standard, but overseas calls are restricted. 
| There is a stronger demand for steam coal on hom: 
| account, and hards are moving freely. Industrial fuel 
| for consumption at ironworks and steelworks is an 
| activeline. The housecoal market shows slight improv: 

ment, though the gross demand is below normal. Sales 
| of foundry and furnace coke are steady. Quotations are : 
Best branch handpicked, 24s. to 26s.; Derbyshire best 
| house, 20s. to 22s.; Derbyshire best brights, 17s. 6d. 
|to 198.; best sereened nuts, 16s. 6d. to 17s. 6d.; small 
sereened nuts, 15s. to 16s. ; Yorkshire hards, 16s. 6d. to 
17s.; Derbyshire hards, 16s. 6d. to 17s. 6d.; rough 
and nutty slacks, 7s. to 8s. 6d. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Situation.—An improvement in coal exports 

is in evidence in South Wales and Monmouthshire, after 
the check caused earlier in February by the dislocation 
| of exporters’ arrangements by the delay of steamers due 
forloading. Deliveries were thrown heavily into arrears. 
with the usual consequences, viz., the aceumulation of 
stocks and the holding up of work at the collieries. Coming 
with a slackening in inland trade for both industrial and 
domestic purposes, the coalfield had a very sharp check, 
which was perhaps most marked in the anthracite area. 
The disappointment was all the keener after the improved 
conditions in January. Customs returns for the four 
incipal Welshiports, Cardiff, Newport, Swansea and Port 
‘albot, for January, just published, show that the 
shipments for the month reached 1,349,959 tons, com- 
pared with 1,265,929 tons in January, 1934. The exports 
of anthracite for the month included in the total was 
| 210,435 tons, as compared with 211,437 tons, and were 
| rather disappointing, as it was expected that’ anthracite 
| would go on expanding. Restrictions and high taxation 
| in the tsa. however, retard deliveries to that country. 
so that the check there has to be made good elsewhere, 
Colliery order books are, as yet, not very well filled, 
and for early March orders are slow in developing. 
Mr. Runciman’s prediction that South Wales should 
benefit to the extent of at least a million tons per annum 
from the reduction of competition through the Polish agree- 
ment has been received with interest, although it is 
| probable that any benefits will not appear in the imme- 
| diate future. Irish orders, for the railways principally, 
are coming in a little more readily, with the reduction 
of the stocks of Continental coal in Ireland. Exporters 
are not expecting any material orders from the Italian 
trouble in Abyssinia. The Italian Navy recently placed 
a small order for about 10,000 tons of Welsh coal, but 





it seems to have been the usual business. The few 
contracts open, with the exception of the Egyptian 
Railway business, which will not be decided until May, 


are for relatively small quantities. 

Iron and Steel_—Iron and steel and allied trades in 
South Wales and Monmouthshire seem now to be 4 
little better employed than in recent weeks, although 
it cannot be nid that there is anything in the nature o! 
marked recovery. It is improbable that the position 
attained last autumn will be regained immediately 
Possibly, in the event of the trouble in Italian Africa 
developing, there will be more activity later, but no 
big orders have yet been secured. Imports of iron or 
have not been maintained on so regular a basis, probably 
because of the manner in which shipping arrangements 
have been interfered with by stormy weather. Meanwhili 
the progress of the new works at Cardiff for Messrs. The 
British (Guest, Keen, Baldwins) Iron and Steel Company. 
Limited, is such that it is expected that the steel plant 
will be producing in the autumn. The equipment 4 
other works is being constantly modernised. and the 
report that Messrs. John Lysaght, Limited, the big 
galvanised sheet, &c., makers, are installing the lates! 
four-high reversing finishing mills, is an indication of 
the progress which is being made. These mills are 
designed in conjunction with Messrs. The United Engi- 
neering and Foundry Company of Pittsburgh. At present 
the largest finishing mills are three-high and the new 
mills will give greater.and more economical productio! 
There is still a great deal of agitation in Monmouthshir 
to induce the Government to give help to the movement 
for restarting the big iron and steel works at Ebbw Vale 
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which, with the dismantlement of the Blaenavon iron 
and steel plant, will be the last of the noted Welsh works 
on the northern coal outcrop. It is, however, not yet 
possible to say anything definite on the subject. Im- 
ports of steel from Belgium and France have continued 
on a considerable scale, almost entirely at Newport, 
where the average this year has been over 10,000 tons 
per week. Imports at the other ports of this district 
have been almost entirely scrap metal. There is no 
change in the official prices of metals and products. 
Welsh hematite pig iron is 68s., and basic 67s. 6d. (less 
rebate of 5s. under ified conditions), Welsh steel 
tinplate bars 51. 2s. 6d. to 5l. 7s. 6d. per ton delivered, 
galvanised sheets, No. 24 gauge corrugated, 111. 5s. per 
ton f.o.b., and tinplates 18s. 2d. per standard box f.o.b., 
with the usual extras for other sizes and qualities. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Producers of Cleveland 
pig iron are in a very strong statistical position and are 
likely to continue so, as they are determined to avoid 
over-production. Conditions at present are such that 
output is barely sufficient for current needs, and as 
makers have next to no unsold stocks to fall back upon, 
output may have to be enlarged to meet spring require- 
ments. Local and other home consumption is ex; 


= 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The steel trade of Scotland 
is progressing on very even lines, and quite a fair 
amount of activity is general at the various works. 
Specifications against contracts are coming in with 
some regularity, but the volume of new business is not 
too satisfactory, although an improvement in that direc- 
tion is expected before long. Orders on hand seem to 
be sufficient to ensure steady running for the next month 
or two, and it is the future which is giving most concern 
at the present time. Many new schemes are under 
consideration, and these would require quite a goodly 
tonnage of steel material, but the general industrial 
position of to-day does not give their sponsors much 
enco ment to launch their schemes just yet. The | 
current inquiry is not hea In the black-steel sheet 
trade the demand is fairly well maintained for heavy 
and light gauges, but home consumers are still the chief 
buyers. per side of the business shows a tendency 
to improve, there has been some demand from the 
Colonies. In _ this t the spring inquiry from 
Canada is likely to be in the market before long. Prices | 
are without change, and are quoted as follows :—Boiler- 
plates, 91. 5s. per ton; ship tes, 81. 15s. per ton ; 
sections, 81. 7s. 6d. per ton ; k-steel sheets, 4 in., 
81. 10s. per ton, and No. 24 gauge, in minimum four-ton | 
lots, 101. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 131. per ton, in minimum four-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A slight improvement falls to 





to increase and makers hope to put through more | 
with customers in Scotland. Second hands may make 
small export sales, but ironmasters are more disinclined 
than ever to accept overseas orders on terms obtainable, 
which are considerably below prices readily paid for use 
at British works. Fixed minimum delivery prices are 
based on No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. supplied 
to North of England areas beyond the Middlesbrough 
zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 
Hematite.—Makers of East Coast hematite pig are 
quite well sold and adhere firmly to the fixed figures for 
other than overseas business. Export quotations are 
markedly firmer, and are e sted to advance, but are 
unlikely to rise to a level that would be attractive to 
producers, who find a ready market for their output 
elsewhere. The moderate accumulations at makers’ 
yards are largely sold. Merchants continue to negotiate 
with customers in Germany, Italy and other Continental 


countries, and are not without hope of putting through | 


more export transactions. For other than overseas 
trade market values are ruled by No. 1 grade of iron at 
69s. for local consumption, 71s. for delivery to Northum- 
berland and Durham, 75s. to 78s. for delivery to various 
parts of Yorkshire, and 75s. for delivery to Scotland. 

Foreign Ore.—Unloadings of foreign ore against old 
contracts continue on a very substantial scale, but new 
business is hardly heard of. Consumers are very unwilling 
to follow the rise in values reported by sellers. The 
minimum quotation for best rubio is 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.-—Durham blast-furnace coke is in 
ample supply, and is slow of sale, consumers being well 
placed as regards supplies. Good average qualities are 
offered freely at 19s. 6d. delivered here. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel continue to turn out 
heavy tonnage, but while new orders are still coming 
steadily forward for most descriptions of finished commo- 
dities, the demand for semis is rather quiet. Market quota- 
tions to home consumers, subject to the usual rebates, 
stand : Common iron bars, 91. 12s. 6d. ; packing (parallel), 
8l. ; packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d. 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
il. 7s. 6d.; iron and steel rivets, 11/. 10s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
Sl. 158.; steel boiler plates, 9/. 5s.; heavy sections of 
steel rails, 82. 10s. for parcels of 500 tons and over, and 
9l. for smaller lots; and fish plates, 12/. 10s. Black 
sheets (No. 24 gauge) are 101. 10s. delivered to home 
customers, and 91. 5s. f.o.b. for shipment abroad ; and 
galvanised corrugated sheets (No. 24 gauge) are 131. 
delivered to home customers, and 111. 5s. f.0.b. for ship- 
ment overseas. 


Scrap.—There is continued good demand for heavy 
steel scrap for which up to 52s. has been paid. Light 
cast-iron remains at 45s., but consumers have covered 
requirements and are buying little. Heavy cast-iron is 
quoted 52s. 6d. to 53s. 6d. Sellers of machinery metal 
are inclined to hold out for 55s. 








lpbeaAL Home Exuisition.—The Daily Mail Idea! 
Home Exhibition will be held at Olympia, London, 
W.14, from March 26 to April 18. 


Paris INTERNATIONAL TRADE Fair.—With the 
hject of promoting closer co-operation in commercial 
‘natters between Great Britain and France, the authori- 
‘ies of the Foire de Paris, through the London office of 
the Fair, at 17, Tothill-street, 8.W.1, have established 
\ catalogue library. This year’s Fair is to be held from 
May 18 to June 3, and exhibitors have been invited to 
end to the London office copies of their catalogues or 
ther publications for reference p for all who 
are to avail themselves of this facility. In order 





irther to promote close and cordial relations between 
‘rious countries, the Paris Fair authorities appoint 
Gelegations to attend other trade fairs and exhibitions. 
Last year, the Netherlands Exhibition, held in Utrecht, 
was visited, and this year arrangements have been made 
or @ large representative delegation to visit the British 


Industries Fair. 





be recorded in connection with the malleable-iron trade | 
of the West of Scotland, but the tonnage overall will 
not affect working conditions much, if at all. The | 
| demand for re-rolled steel bars is still a shade better, | 
but is not sufficient to prevent short-time working. | 
No change has been made in prices, and the following | 
are the current quotations :—‘‘ Crown” bars, 91. 15s. | 
per ton for home delivery, and 91. 5s. per ton for export ; | 
and re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade continue to be fairly satisfactory, and 
quite a healthy demand exists for hematite and foundry 
iron. The output of the four furnaces producing hema- 
tite and the six producing foundry grades is being 
steadily absorbed, and this state is likely to continue 
for a month or two at least. The export demand is 
still of a limited nature. Prices remain steady, and the 
following are the current market quotations :—Hema- 
tite, 7ls. per ton delivered at the steel works; and 
foundry iron No. 1, 72s. 6d. per ton, and No. 3, 70s. 
per ton, both on trucks at makers’ yards. | 

Scottish Pig-Iron Shipments.—The shipment of | 
Scottish pig-iron from Glasgow Harbour for the week | 
ending last Saturday, February 16, amounted to 486 
tons. Of that total, 161 tons went overseas and 325 tons 
coastwise. During the corresponding week of last year 
the figures were 185 tons overseas onl 68 tons coastwise, 
making a total shipment of 233 tons. 

Shipbuilding Contracts.—The Caledon Shipbuilding | 
and Engineering Company, Limited, Dundee, have | 
booked an order for a motor coaster for the Dundee, 
Perth and London Shipping Company, Limited. This 
vessel, which will have a service of 10 knots, will 
be 175 ft. in length, and will be built to Lloyd’s 100 Al 
class. She will have a deadweight carrying capacity of 
about 600 tons on a draught of 10 ft. This will be the 
first motorship to be added to the owners’ fleet. The | 
Admiralty, calgest to the settlement of certain points | 
of detail, have decided to place the order for the two} 
coastal sloops of the 1934 programme—H.M.S. Mallard 
and H.M.S. Puffin—-with Messrs. Alexander Stephen and | 
Sons, Limited, Linthouse, Glasgow, who have at present | 
on hand two destroyers of the 1933 . The 
two new sloops will have a speed of 20 knots, and will 
have a displacement of about 600 tons. The propelling | 
machinery will develop 3,600 h.p., and while these | 
vessels will have a smaller steaming radius, they will | 
actually have a higher than the larger type of 
convoy sloops. The Clyde has now received eight of 
the war vessels of the 1934 programme. 

















Prices or Iron anp STeEL.—Messrs. W. Richards 
and Sons, Limited, Britannia Foundry, Middlesbrough, 
have sent us the fifteenth annual issue of their chart of | 
iron and steel prices, covering the years from 1914 to) 
1935. The prices, which are given in the form of graphs, | 
are for iron rivets, iron ship castings, Crown bar iron, | 
steel plates, angles, joists and rails, and Cleveland No. 3) 
pig-iron. The curves are clearly printed in contrasting 
colours on a card measuring 20 in. by 11 in. 





PERFORMANCE OF 4 Hicu-SpeED Hackx-Saw Biape.— | 
Our attention has recently been called to some results 
obtained with a Cobee-Brilliant high-speed hack-saw | 
blade made by Messrs. “ mator”’ Werkzeug | 
G.mb.H., 40-43, Kurze Reihe, Hamburg-Wandsbek, | 
Germany. We are informed that using a Ne . 16 gauge, | 
14 in. by 1 in. blade, having 8 teeth to the inch, it has | 
been ible to cut 56 pieces from a 3}-in. diameter 
bar of chromium-nickel steel, having a tensile strength | 
of 125 kg. per square millimetre (79-4 tons per square | 
inch). It is stated, moreover, that after the operation, | 
the blade was not entirely blunt. The machine tool 
employed was a high-speed hack-sawing machine with 
lift-up back stroke, running at 70 r.p.m., and the blade 
was cooled with water. hese hack-saw blades, which 
are made in a variety of sizes and gauges for hand use | 
and for light and heavy power machines, we understand, | 

are manufactured from high-grade 18 per cent. to 20 per | 


| cent. tungsten steel. 





| College, Newcastle-upon-Tyne. 


|C. E. Inglis. 


| an inerease of 43 per cent. 
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NOTICES OF MEETINGS. 
INSTITUTION OF MECHANICAL EN@IneERS,—To-night, 
5.30 p.m., Storey’s-gate, S.W.1. Annual General 
Meeting. Annual Report of the Council and election 
|of the new Council. “ Worm Gear Performance,” by 
| Dr. H. E. Merritt. Hast Midlands Branch: To-night, 
7 p.m., Technical College, Derby. Joint Meeting with 
| ast Midlands Section of Instrrute or Fue. “ The 
| Evaluation of Coal, with Particular Reference to Smal! 
| Coal for Steam Raising,” by Dr. E. 8. Grumell. North- 
Western Branch; Thursday, February 28, 7.15 ew 
| Engineers’ Club, Albert-square, Manchester. “ High- 
Pressure Plant for Experimental Hydrogenation Pro- 
cesses,"” by Messrs. A. T. Barber and H. Taylor. 





| Yorkshire Branch : Thursday, February 28, 7.30 p.m., 


Literary and Philosophical Society, Halifax.. “ The 


| Organisation of a Modern Factory Producing Precision 


Tools,” by Mr. J. H. Barber. 

Nortu-East Coast InstirutioN OF ENGINEERS AND 
SurpsurLpEers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “Ship Vibration: Simple 
Methods of Estimating Critical Frequencies,” by Mr. 
L. C. Burrill. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Hampshire 
Sub-Centre : To-night, 7.30 p.m., The South-Western 
Hotel, Southampton. Conversazione. North-Eastern 
Centre: Monday, February 25, 7 p.m., Armstrong 
“ Private Plants and 
Public Supply Tariffs,” by Mr. J. A. Sumner. Wireless 
Section: Tuesday, February 26, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Discussion on ‘ Produc- 
tion Testing of Broadcast Receivers,” to be opened by 
Mr. F. Murphy. East Midlands Sub-Centre: Tuesday, 
February 26, 6.45 p.m., The Technical College, Derby. 
“ A Critical Examination of the Present Practice Relating 
to the Electrical Warming and Air-Conditioning of, and 
the Supply of Hot Water to, the Larger Buildings,” by 
Messrs. R. Grierson and D. Betts. Scottish Centre : 
Tuesday, February 26, 7 p.m., The North British Station 
Hotel, Edinburgh. ‘ Electric Control of Road Traffic 
by Vehicle Actuation,” by Mr. T. P. Preist. Mersey 
and North Wales (Liverpool) Centre: Wednesday, 
February 27, 6.30 p.m., 9, The Temple, 24, Dale-street, 
Liverpool. Joint Meeting with THe LiveErPoot ENGIN- 
EERING Society. ‘“ Automatic Street Traffic Signalling,’’ 
by Mr. T. P. Preist. Institution: Thursday, Febru- 
ary 28, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘ Private Plants and Public Supply 
Tariffs,” by Mr. J. A. Sumner. West Wales (Swansea) 
Sub-Centre : Thursday, February 28, 6.30 p.m., Electric 


House, Oxford-street, Swansea. Lecture: “ The 
Construction of a Modern Super Power Station,” by 
Mr. J. W. Burr. South Midland Centre: Thursday, 


February 28, 7 p.m., The Central Technical College, 
Birmingham. Faraday Lecture: “ Electricity in the 
Life of To-day,” by Professor E. W. Marchant. Meter 
and Instrument Section: Friday, March 1, 7 Pree 
Savoy-place, Victoria-embankment, W.C.2. ‘ Small 
Self-Starting Synchronous Motors,” by Messrs. W. 
Holmes and E. Grundy. 

Royat [nsrrrvution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘Some Experiments in Gravitation and 
Magnetism,” by Professor A. O. Rankine. Tuesday, 
February 26, 5.15 p.m. “ Benjamin Thompson, Count 
Rumford,” by Professor Sir William Bragg. 

InstrTuTION oF CrviL ENGINEERS.—Tuesday, Feb- 
ruary 26, 6 p.m., Great George-street, 8.W.1. Additional 
Ordinary Meeti (i) “ Speed in Relation to Curvature, 
with Special Reference to Road Curves,” by Professor 
F. G. Royal Dewees, and (ii) ‘ Aspects of Highway- 
Curve Design,” by Mr. H. Criswell, for further discussion. 
Birmingham and District Association: Wednesday, 
February 27, 6 p.m., James Watt Memorial Institute, 
Birmingham, 3. Lecture: ‘“ Vibrations,” by Professor 
Manchester and District Association : 
Wednesday, February 27, 6.45 p.m., Manchester Literary 
and Philosophical Society, 36, George-street, Manchester. 
‘“* Waterproofing of Concrete,” by Mr. W. B. Robinson. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTtanp.—Tuesday, February 26, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. “Reinforced Concrete 
as a Structural Material,” by Dr. O. Faber. 

InstTITUTE oF METALS.—Birmingham Local Section : 
Thursday, February 28, 7 p.m., James Watt Memorial 
Institute, Birmingham. ‘‘The Rarer Metals—Gold, 
Silver and Platinum.” 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








PERSONAL. 


Mr. J. W. Kipp, general manager of Messrs. Metro 

litan-Cammell Carriage, Wagon and Finance Company, 

imited, Saltley, Birmingham, has been appointed to the 
board of Messrs. The Midland Railway-Carriage and 
Wagon Company, Limited, Washwood Heath, Birming- 
ham, with effect from February 6. 

Mr. W. J. ANSTRUTHER-GRAY, M.P., has been appointed 
Parliamentary private secretary to Lt.-Col. J. Colville, 
M.P., Secretary of the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1 








GrowTH OF THE Arr MaiL.—It is stated in the current 
issue of the Imperial Airways Gazette that, according to 
an announcement made recently by the Postmaster- 
General, the weight of letters sent by air from this country 
during 1934 was the largest ever recorded and amounted 
to about 122 tons, as compared with 85 tons in 1933- 
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IRON AND STEEL PRODUCTION. 


INFORMATION contained in the British Iron and 
Steel Federation’s annual review of the industry it 
serves, shows that of the 332 blast furnaces in existence | 
in the United Kingdom at the end of the year 1933, no | 
less than 107 had been totally out of commission for 
five years or more, and the average number in blast 
for the whole year was just under 72. The number of | 
those totally out of use was highest in Scotland, | 
followed by the North-East Coast and the Midland | 
districts. In spite of this, the production of pig-iron | 
rose by something of the order of 15 per cent. between 
1932 and 1933, and the amounts used in the producers’ | 
own works and sold, both showed welcome indications 
of a partial recovery of trade. The United States of | 
America, formerly the greatest producers of iron ore, | 
have had, since 1931, to take second place to France. | 
Russia, which ranks third, unlike practically every 
country, shows a continuous growth of production. 
Only after these countries, does the British Empire 
figure in the returns, with the United Kingdom pro- 
duction of 7,462,000 tons, as 71 per cent. of the output | 
of the entire Commonwealth. The pig-iron statistics 
perhaps afford the best index to recovery. Judged on 
this basis, hopeful signs are to be found in the figures 
for the United Kingdom, Russia, Italy, Australia and 
Japan. In all other countries of any importance in the | 
industry, the output is still less than it was in 1931, 
when statistics first bore witness to the prevailing 
depression. The conditions in the United States, though. 
much better than in 1932, were, in 1933, still much below 
1931, when, like most other countries, the returns were 
roughly one-half of the average of former post-war | 
years. With steel production as the index, similar | 
relative conditions existed, though evidence was almost 
everywhere seen of the apparent desire of the various 
countries to conduct their own manufacturing operations 
right up to the final production. 

Imports of iron and steel from the United States to 
the United Kingdom show a phenomenal decline. While 
the United States sent us over 495,000 tons in 1920, the 
returns dwindled to 47,000 tons in 1931, to 6,230 tons in 
1932, and to 1,799 tons in 1933. All the figures for the 
seven foreign countries previously supplying import re- 
quirements of this country, bear witness to continuotsly- | 
declining trade. The classification “ other countries’ 
showed a slight increase in 1933 over 1932—something 
of the order of 2 per cent.—while the figures for ** Un 
allocated Sources’ jumped from 7,951 tons in 1932 to 
122,387 tons in 1933. The export tables for the United 
Kingdom for iron and steel indicate how the needs of 
the various countries had changed, and how trade agree- | 
ments, and the other arrangements between countries, | 
and between the components of the British Empire, were | 
affecting the situation. The growth of the demand for 
British iron and steel is a welcome sign in Finland, | 
Denmark, Italy, Brazil and the Argentine, while the 
figures for India and Ceylon have been well main 
tained, and those for South Africa, Canada and Aus- | 
tralia have increased. Actually, the output to foreign 
countries dropped by 31 per cent. from 1932 to 1933, | 
and the total quantities sent to the various parts of the 
Empire declined by 7} per cent., but then 413,758 tons 
were sent to “* Unallocated Countries,”’ compared with 
no entry for previous years. In all, the exports in- 
creased from 1,887,295 to 1,922,126 tons between 1932 
and 1933. 

The review from which the foregoing figures are 
taken is entitled Statistics of the Iron and Steel Indus 
tries. It contains much information, drawn from 
authoritative sources, on the production of all types 
of iron and steel, prices, labour and wages, and it also 
includes data relating to iron ore, coal and coke, imports 
and exports, shipbuilding tonnage, minerals used in 
special steel making, scrap, and tariffs. The last are 
now so complicated that they well deserve the 
room devoted to their conditions. The information 
relates not only to foreign countries, but also to the 
conditions obtaining within the Empire, the effects of 
agreements and preferential tariffs being clearly set 
out. The new volume, that for 1934, is published by 
the Federation at a price of 108. 6d. net. 











Tae Demotrrion or Wartertoo Briper.—As a 
preliminary to the demoliticn of that arch of Waterloo 
Bridge which crosses Victcria-embankment, six steel 
girders are being constructed on the bridge itself and 
are to be lowered over the side of the arch on to runways 
early on two mornings a week between Sunday, Febru- 
ary 10, and Tuesday, March 19. These runways, which 
have been designed to hold the girders at the proper 
height to clear the traffic, extend under the arch pacalia 
to the kerb lines. As a protection against meneeey 

| 





spalling off and falling into the roadway while the holes 
for the suspension bars mentioned on page 82 of our issue | 
of January 25 are being drilled, the last of the six girders | 
is to be temporarily erected to begin with and has been 
connected with the first by a timber floor which will come 


MUD JACKS FOR ROAD-SLAB LEVELLING. 


MESSRS. NATIONAL EQUIPMENT CORPORATION, MILWAUKEE, WIS., U.S.A. 
(For Description, see Page 196.) 






































Fie. 2. Smaty Unit ror PAVEMENT SLABS. 
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Fie. 3. Smart Unir my Operation. 


successively under the lines of holes. Cross girders and the third girder to be lowered on to the runways, this | on to the runway for erection in its proper place. The 


steel plating will then be udded to the first two girders, ' process being repeated until the remaining girders are 
|3n position. When the last girder temporarily emerges | to make contact with the arch masonry and the sus 
from the far side of the arch it will be lifted and lowered | pension bars will be attached. 


while they rest on the runway, and these girders will 
then be moved under the arch sufficiently far to enable 





whole centring structure will then be raised by jacks 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIC * ENGINEERING,” LESQUARE 

ADDRESS LONDON. 


TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


““ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 

Orders, advice should be sent to the Publisher. 
ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 





Advertisements intended for insertion in the | 


current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 





Cheques should be crossed “‘ The National Provincial | 
Post Office | 


Bank, Limited, Charing Cross Branch.” 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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THE VARIABLE-PITCH AIRSCRE Ww. 


Ir is an interesting fact that the winning de 
Havilland Comet machine in the recent air race to 
Australia was fitted with a propeller of adjustable 
pitch, while the machines which came in second, 
third and fourth were all fitted with double-pitch 
These machines represented both British 
and American makes, and this and other facts 
bring into prominence the widespread adoption 
of this development. It is, of course, known that 
variable pitch or controllable airscrews are being 
generally adopted in America and _ elsewhere, 
although in this matter we, here, appear to be 
making relatively little progress. The British 
Air Ministry has, nevertheless, purchased and 
tested a number of experimental propellers of this 
type and of various designs during recent years, 
and at the present time we understand that at 
least. four leading aircraft manufacturers have such 
airscrews in course of construction and are receiving 
support from official quarters. 

The interest taken in the subject in the United 
States is strikingly brought out by the fact that 
at the last sunamer meeting of the Society of Auto- 
motive Engineers, held at Saranac Inn, N.Y., 
quite a number of papers were devoted toit. These 
included one by Mr. F. W. Caldwell, of the Hamilton 
Company, entitled ‘Recent Developments in 
Aircraft Propellers”; another, by Mr. T. P. 
Wright, of the Curtiss Aeroplane and Motor Com- 
pany, entitled ‘‘ Controllable Pitch Propeller-Design 
Considerations” ; another, by Mr. G. T. Lampton, 
of the Lycoming Manufacturing Company, on the 
“* Design Requirements of Mechanical Controllable 


for such propellers. Further, the subject was 
again considered at a Summer meeting in California 
of the American Society of Mechanical Engineers, 
when Mr. E. T. Allen presented a paper on “‘ Tests 
with a Controlled Propeller.” The above, which 
probably do not constitute by any means all recent 
contributions on the subject, show how very much 
it is a “live” topic in that country, whereas 
relatively little seems to be heard of it over here. 
It is true that the topic formed the subject of a very 
considerable discussion in 1928, before the Royal 
Aeronautical Society, but since that we are not aware 
that any widespread interest has developed, although 
other countries appear to be studying it intensely. 

In view of these recent developments, it is 
interesting to note that when Dr. Hele-Shaw 
and Mr. T. E. Beacham read their paper opinion 
was largely divided, a number of speakers expressing 
the view that the extra weight and increased 
complication involved neutralised, more or less, 
the advantages. The widespread adoption of the 
principle to-day puts a rather different complexion 
on the matter, events having proved such opinions 
to be unjustified. Among the speakers on the 
occasion referred to, Mr. E. J. H. Lynam found 
little good in the suggestion; Wing-Commander 
Cave-Brown-Cave was favourable ; Mr. Capon and 
Wing-Commander Hynes against, as was also 
Dr. Watts. On the other hand, Mr. Bramson, 
Major Mayo, Messrs. S. H. Evans, Fage, J. D. North, 


ae P. H. Ralli and others, also gave their blessing 
7|to the development. 


It was noticeable that, 
broadly speaking, designers appeared to be favour- 
able and alive to the advantages, while airscrew 
experts, with the exception of the late Mr. Ralli, 
were either unfavourable or neutral. 

Since the date of that meeting, developments 
in aircraft design have been considerable, all of 
these having the effect of increasing the advantage 
of the variable pitch screw, while the fundamental 
disadvantage of extra weight has remained a 
constant or become a diminishing factor. The 
increased value of the variable pitch propeller 
with modern aircraft design is well brought out in 
the recent papers to which we have referred above. 
For instance, Mr. Lampton states that modern 
aircraft have been developed “to a point where 
controllable propellers are practically indispensable.” 
Mr. T. P. Wright says that conditions “ have brought 
about a decrease in performance items which can 
only be rectified by the use of the controllable-pitch 
propeller.” Mr. Caldwell, after reviewing modern 
conditions, states ‘“‘ these conditions alone explain 
why the transport operators have welcomed the 
controllable pitch propeller so universally, as soon 
as we were able to give them one which is entirely 
secure against flying apart.” Mr. Caldwell pro- 
ceeded to state that he did not “ know of a single 
new transport plane in America to-day which is 
not being designed for controllable pitch pro- 
pellers,” while most of the old machines were being 
converted as quickly as possible. At the date of 
the meeting last summer, Mr. Caldwell’s Company 
had over 1,000 such propellers in use or released 
for construction, and about 200 in use by the 
United Airlines had then been responsible for 
some 75,000 hours of flying, with no failures. 

While the conditions which machines have to face 
in this country and a great part of Europe are not 
altogether like those of the long-distance lines in 
the United States, in view of the increase in the 
routes abroad on which our machines fly and conse- 
quently greater variety of conditions, tendencies 
in America have their lessons and are worthy of 
study. The authors we have already mentioned all 
refer to the introduction of clean designs, of trailing 
edge flaps, retractable landing gears, heavier wing 
loadings, due to increasing the pay load in commer- 
cial machines, in order that services shall be econo- 
mically sound, and regard the variable-pitch 
screw asa necessary concomitant. In North Ameri- 
can services, gains in performance are found to 
be obtainable with controllable propellers in the 
matter of take-off, climb, ceiling, cruising speed 
at altitude, and in the performance of super-charged 
machines. In military machines diving and other 
mancuvres are facilitated. Mr. Allen, in his 
paper, described the attitude towards the contri- 





Propellers” ; and one, by Mr. T. Barish, on bearings 








vance as having passed through three phases. 
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About 1917, he said, the proposition was looked 
at mainly from the point of view of shortening 
the landing roll. By 1922 the subject had come 
to be regarded more from the point of view of the 
advantage of using maximum propeller efficiency 
throughout the cruising range and high speeds ; 
while, in 1926, attention was being paid more to 
full-power take-off without excessive engine revolu- 
tions at high speed. At the present time, with the 
modern trend of air transport design in the direction 
of high-speed range, with heavy loading and 
coupled with powerful engines necessitating reduc- 
tion gearing, take-off characteristics have not 
improved and have reached a stage which Mr. 
Caldwell describes as positively dangerous. While, 
normally, British machines may not at present 
have to operate at 200 m.p.h., or to take off fre- 
quently at elevations of 5,000 ft. to 7,000 ft., as 
is common in the United States Continental services, 
if we are going to work on all sorts of routes to and 
in all parts of the Empire, as is foreshadowed by 
the Air Mail proposals (the South African plateau 
has an elevation of over 5,000 ft., and in Kenya, 
&e., much the same), it will be essential for our 
machines to be able to meet conditions quite as 
varied as those in North America. Although 
methods of engine rating tend to give the variable- 
pitch propeller a greater apparent advantage 
there than with us, even with us their use for 
very many classes of aircraft seems imperative 
in the near future if the best possible performance 
is to be obtained. 

Briefly, the variable-speed propeller enables the 
use of maximum power and revolutions at all 
air speeds; higher rates of climb are possible and 
higher cruising speeds with less fuel consumption ; 
it makes possible the most effective use of super- 
charging; and allows of an increase in top speed 
ifter the critical altitude of the engine is reached. 
With a normally-aspirated engine, a 30 per cent. to 
50 per cent. better take-off is obtainable, while 
a supercharged machine this improvement 
may be increased to between 50 per cent. and 
100 per cent. ; in other words the length of take-off 
run is reduced to between two-thirds and one-half. 

The variable-pitch screw is the only rational 
complement to supercharging, the benefit of which, 
with the fixed-pitch screw can only be partially 
realised, a compromise being usually adopted by 
choosing a pitch intended to absorb full engine- 
power at some intermediate height, above and 
below which full power cannot be employed. 
This system also involves ground boosting in order 
to take off, which many would like to avoid, and 
which becomes unnecessary with a variable-pitch 
screw. At low altitudes, with the latter and 
supercharging, a still greater rate of climb is possible, 
and at high altitudes a greater forward speed. 

It is not pretended, of course, that there have 
not been difficulties which have stood in the way 
of variable-pitch screws. They were made a great 
deal of at the meeting of 1928 at the Aeronautical 
Society. The fundamental one was, of course, 
the additional weight required, which it was 
thought could be utilised to greater advantage 
in other ways. Recent events have shown, 
however, that, in view of the heavier loadings called 
for, the gain in performance more than outweighs 
this even now, while further improvement in this 
respect may reasonably be expected as knowledge 
advances. The objection to weight may have 
held good formerly, but seems no longer to do so. 

On the mechanical side, skill is necessary on 
the part of the designer, though there are no 
fundamental difficulties in producing variable-pitch 
screws which are quite reliable and free from trouble 
in operation. The blades must be mounted so 
that they will be freely rotatable; they must 
maintain perfect pitch relationship and not get out 
of track, otherwise vibration or flutter will develop ; 
further, they must be able to withstand centrifugal 
forces which are sometimes as high as 70 tons. 
The factor of extra weight involved, so often raised 
here, is due in great measure to the fact that so far 
these conditions are only adequately met by metal 
blades, which, in America, are in general use even 
for fixed pitch airscrews, whereas here preference has 
always been shown for the wooden blade. In 
America, light alloy, in conjunction with three- bladed 


with 





screws of smaller diameters, seem also to be finding |sidered a matter of national interest. 
At the same time, trials are being made here 


favour. 
of methods of wood treatment intended to avoid 
shrinkage, and with these possibly some of the present 


When it 
appeared that one of the subjects under consider. 


| 


/non-members interested was invited. The invita- 


difficulties of fitting wooden blades to metal bosses | tion was accepted, but almost at once these gent\ 


may be overcome. 


men withdrew, because, as this report puts it, “ they 


We do not propose to consider at length the |did not agree that the Institution of Mechanica! 
various systems at present available by means of | Engineers, as such, was particularly concerned with 


which designers have attempted to apply the 
variable pitch principle in practice. These range 
all the way from the two-pitch class of propeller 
up to the fully automatic. 
is set to a small value for getting off, and when in 
flight the propeller is set by the pilot to its normal 
pitch. In the fully automatic, as, for instance, 
represented by the Hele Shaw-Beacham gear, the 
propeller sets itself to meet the varying conditions of 
flight. It has been estimated that in a single-seater 
fighting machine the pilot has no less than 67 different 
functions to attend to. It will be obvious at once, 
in face of this fact, that fully-automatic gear 
would be of extreme value in such conditions, in 
order that the machine may perform to the best 
advantage without distracting the pilot’s attention 
by additional duties. In such machines, particu- 
larly, which have to face the varied conditions of 
climbing, diving, &c., in rapid succession, automatic 
gear is clearly the ultimate aim. How far we have 
got towards this may be judged by the fact that 
in recent trials, Captain Saint, the Gloster Aircraft 
Company’s test pilot, dropped a distance of 10,000 
ft. with hands off the throttle, without any increase 
of revolutions, in a machine fitted with an auto- 
matic gear. Such a feat seems, undoubtedly, to 
open up great possibilities in the Services, while 
progress abroad seems to prove that the advantages 
in civil aviation are equally well substantiated. 








WATER SUPPLY POLICY. 


A STATEMENT made in the report just issued by 
the Joint Conference of the Institution of Water 


Engineers, the British Waterworks Association and | 


the Water Companies Association, on National 
Water Policy, needs, we feel, prompt refutation. 
In an approved memorandum forming part of this 
document, before quoting from the presidential 
address of Mr. Alan E. L. Chorlton, C.B.E., delivered 
before the Institution of Mechanical Engineers, 
we find these words: “ As the original proposals 
for a water grid, which were endorsed by a com- 
mittee of the Institution of Mechanical Engineers 
in an interim report . . . it is desirable to reproduce 
them ...”’; then follows a considerable verbatim 
abstract from Mr. Chorlton’s address, implying 
that these particular proposals have been endorsed 
by the Institution. It is, of course, well known 
that presidents are allowed a good deal of liberty 
on these occasions, without the institutions neces- 


sarily becoming committed, and in this instance, | 


whoever have been responsible for the statement 
have, we believe, made themselves party to a 
misrepresentation. So far as we know, the 
“original proposals,” in their detailed form as 
quoted in the report under notice, were not, in 
point of fact, discussed by the committee of the 
Institution, and were not ‘‘ endorsed in an 
interim report.” 

We are not aware that the latter has been issued 
for publication, and believe it to be still confidential 
in character, as indeed are the proceedings of the 
councils and committees of all bodies, until definitely 
and intentionally issued. How it comes about that 
reference is made to it in the present manner we 
cannot understand ; action of the kind appears to 
us to be not only undesirable, but improper. 

Even supposing this interim report to be a subject 
for public discussion, we do not believe (of course 
subject to correction), that it endorsed the details 
now quoted by these three bodies. We have 
every reason to believe, without trespassing on the 
confidential character of the proceedings, that it 
would be correct to state that the committee 
referred to confined itself to what it termed the 
co-ordination of water supplies. The term “ grid ” 
was very early discarded as being unsuitable, and 
as having been grossly abused. 

The fact is that the Institution of Mechanical 
Engineers took action in 1932 in what they con- 


In the first, the pitch | 


the problems of water supply ’’—another case, 
| perhaps, of party standing in the way of national! 
| interests. 

It will be noted that the Institution of Mechanical 
Engineers had this matter under consideration in 
|1932. The water supply fraternity, though doubt 
less there was preliminary work, did not set up 
|its joint conference until November, 1934, which 
| somewhat tardy action seems to have been largely 
| prompted by the outside pressure of events. The 
| report now issued, although quite properly covering 
'a great deal that is not purely engineering, suggests 
that, after all, the parties responsible for it and th 
Institution of Mechanical Engineers’ Committee, 
|had really not a little in common. While we are 
|not going to discuss the document in detail, we 
may point out that in connection with allocation 
|of supplies and the reconciliation of conflicting 
interests, &c., it is said to be “doubtful whether 
all points could be satisfactorily settled without 
some further measure of control.” Again, the 
report suggests “a distinct, separate and specialised 
Water Department of the Ministry of Health” 
| not so very different from a water authority perhaps 
to some minds, but not quite so good. 

We are not surprised that national control is 
opposed ; no one would expect parties of this kind 
to cut their own throats. Similar opposition would 
be expected from the gas supplies, and was experi- 
enced on the part of the electricity producers. It 
happens, however, sometimes, that national opinion 
in the end carries matters before it regardless of any 
temporary discomfort caused to interested parties. 
It did so in the case of electricity and might quite 
well do so again. 








NOTES. 
THe Lonpon Britisp Inpustries Fair. 
Tue London section of the British Industries 


Fair was opened on Monday last at Olympia and 
the White City, the event being celebrated by a 
banquet held in the Mansion House in the evening 
of that day, at which the Rt. Hon. Walter Runciman, 
M.P., President of the Board of Trade, presided. 
The toast of “ British Industry and the British 
Industries Fair,” was proposed by the Earl of 
Derby, K.G., who, in the course of his remarks, 
called attention to the fact that the recovery of 
our export trade had been aided by the Ottawa 
Agreements, although their full benefits could not 
be appreciated in the two years of their existence. 
As President of the British Textiles Exhibition 
Committee, he had been particularly interested 
in the textiles displayed at the White City, which 
he thought would convince visitors of our pre- 
eminence in that industry. This was particularly 
| true with regard to artificial silk, a branch of textile 
| manufacture started not many years ago, in which 
we had no natural advantage over any other nation. 
| He expressed appreciation of the courage displayed 
| by the workpeople of this country in face of unparal- 
| lelled adversity, and would be happy if during the 
current year we were able still further to reduce 
the number of unemployed. In responding to this 
toast, Mr. Runciman referred to the improvement 
in both home and overseas trade, pointing out that 
the value of imported raw materials for our indus- 
tries during 1934 showed an increase of 27,000,000/. 
|in comparison with the figure for the previous year. 
This, he said, was an indication of renewed conti- 
dence and greater industrial activity. Our export 
trade for 1934, compared with that for 1933, had 
also increased by over 30,000,000/., and had reached 
|a higher figure than that for any other year since 
| 1930. The total value of British manufactured 
| goods exported had risen from 282,000,000/. in 
| 1933 to 305,000,000/. in 1934. He wished to draw 
particular attention to the Empire Section of the 
Fair, in which specimens of the products of one 
quarter of the people of the earth were displayed. 








tion concerned water supplies, the co-operation of 

























































FEB. 22, 1935-] 


ENGINEERING. 











The volume of exports sold under the Export 
Credit Department’s guarantee was rapidly increas- 
ing, as industries were now realising the advantages 
of insuring against the risk of loss from the failure 
of their foreign customers. During the last few 
months the Department had opened new offices 
at Birmingham and Glasgow. It had been said that 
many of our products were in the nature of luxuries, 
but the luxuries of to-day were the necessities of 
tomorrow, and there was evidence of a rising 
standard in the requirements of nearly every 
country in the world. Our manufacturers, by 
supplying luxuries now, were thus preparing for a 
world demand later. Lieut.-Col. J. Colville, M.P., 
proposed the toast of ‘‘ The Lord Mayor,” and Sir 
Stephen Killik briefly responded. 





THAMES FLoops PREVENTION. 


As the result of the flooding which took place, 
owing to the Thames overflowing its embankments 
in January, 1928, the London County Council 
undertook extensive measures of protection, and 
these, according to a report of the Fire Brigade 
and Main Drainage Committee, which was presented 
on Tuesday, February 19, were subjected to an 
interesting test on Wednesday, February 6. On 
that day, the tide was the highest that had been 
experienced since the work was undertaken, but 
was 2-51 ft. below the standard level for the defences 
at North Woolwich, and only slightly higher at 
Chelsea Bridge. At Hammersmith Creek, the 
corresponding figure was 2-47 ft., and even at 
Tower Pier there was 2-15 ft. to spare. It was 
pointed out, however, that while these figures show 
hei in relation to the Council’s new standards, 
these ot yet fully effective throughout London, 
and that at Hammersmith the tide was still 1 ft. 
below the old standard level, and 3 in. below the 
** danger level ’’ of which it has been decided public 
warning shall be given. In many parts of London 
the level was, however, above the riverside ground 
or street level, and was successfully held back by 
the defence works, though a certain amount of 
leakage occurred. As regards these works, 394 of 
the 1,479 riverside premises over which the Council 
has jurisdiction were found to require no atten- 
tion to render them safe from floods. Of the 
remainder, defensive work has been completed on 
915 and has been approved on 68, leaving 102 to 
be dealt with. In addition, there are 46 Govern- 
ment riverside premises, on 44 of which flood 
works up to the Council’s standard have been 
completed. All the above figures are exclusive of 
the right bank of the River Lee above Bow Tidal 
Lock, where the Council did not exercise jurisdiction 
prior to 1928, but to which, according to Counsel’s 
opinion the Council’s Thames’ floods prevention 
powers apply. It is proposed to survey this work 
on the completion of the work on the Thames itself. 


QUEENSLAND RaAILWways. 


The route mileage of the Queensland Government 
Railways, which totals 6,566, is longer than that 
of any other single undertaking in the Australian 
Commonwealth. Out of this total, 6,467 miles of 
line are of 3-ft. 6-in. gauge, and 30 miles of 2-ft. 
yauge, while the remaining 69 miles comprise the 
portion, in Queensland, of the standard-gauge inter- 
state railway connecting Brisbane with Sydney. 
In addition, there are 103 miles of privately-owned 
lines. First commenced in 1865, the railways have 
been, and are, of course, still, of inestimable value 


in the development of the interior of Queensland, heating load. It was most pronounced in Quebec. 
the area of which is 670,500 square miles, or nearly 
eight times that of Great Britain. The drastic step Fryssury Texcunicat CoLttece Oup Srupents’ 


of reducing, by 28,000,000/., the gross capital of the 
railways, which, just prior to the coming into force 
f the Railway (Capital Indebtedness) Reduction 
\ct, on July I, 1931, stood at over 62,000,000/., has 
naturally had a profound effect on the finances of the 
undertaking, which are also benefiting from the 
zradual return of Queensland to more normal in- 
dustrial and commercial conditions. It is shown in | 
the annual report, for the year ending June 30, 1934, 
ot the Commissioner for Railways, Mr. J. W. David- 











son, C.M.G., that for the first time since 1928-29, the | M.B.E., for their paper, “ High-Pressure Plant for 
sross earnings during the year under review, 
‘mounting to 6,118,898/., showed an increase over 
those of the previous twelve months. It is gratify- 





established a record. This expansion was principally 
due to increased domestic, industrial and commercial 
demand and not to increased export or to the water 


AssocraTion.—The annual 
Technical College Old Students’ Association will be held 
at 
London, W.1, on March 9. 
are obtainable from the honorary secretary of the 
Association, Mr. F. R 
Golders Green, London, N.W.11. 


cil of the Institution of Mechanical Engineers has awarded 
| the Thomas Hawksley Gold Medal to Mr. A. T. Barber, 
| and a Thomas Hawksley Premium to Mr. A. H. Taylor, 


| Experimental Hydrogenation Processes,” and Thomas 
Lo 
Cox, and Mr. D. G. Sopwith, for their 
of Crane Heoks and other Components of L 


ing to note that the improvement, namely, 233,230/., 
has been brought about by increases in practic- 
ally all classes of traffic. After paying interest 
charges, there remained a surplus of 160,118l., 
which constituted an increase of 102,464/. over the 
net profit earned during the preceding year, and 
represented a return on the reduced capital of 4} 
per cent. In order to cope with anticipated increases 
in traffic, and to provide for more economical 
working by replacing some of the lighter loco- 
motives, the construction of 12 locomotives has 
been put in hand. Six of these, which are for 
passenger-train working, are being built in the 
railway’s own workshops at Ipswich, and the remain- 
ing six, which are goods engines, have been ordered 
from Messrs. Walkers, Limited, Maryborough, 
Queensland. Petrol-driven rail-motor coaches were 
first introduced in 1926-27, since when this form of 
transportation has grown steadily year by year. 
During the twelve months under review, five 
100-h.p. A.E.C. rail motor cars and eight 38-pas- 
senger trailer cars have been constructed, bringing 
the total of this class of rolling-stock owned by the 
railway up to 58 rail motor coaches and 103 trailer 
cars. In addition, work on a further five 100-h.p. 
motor-cars and 12 trailers was in progress when the 
report was issued. The rail-motor mileage has 
increased steadily from 39,885 in 1926-27 to 1,564,842 
in 1933-34, the latter figure representing 14 per cent. 
of the total train mileage of the undertaking. 


Hypro-E.gorric Procress IN CANADA. 


According to the annual review of hydro-electric 
progress, which has been prepared by the Dominion 
Water Power and Hydrometric Bureau of the 
Department of the Interior, the position on the 
constructional side of the various electrical under- 
takings in Canada did not greatly differ in 1934 from 
that in 1933. No new large stations were initiated, 
and though the total plant capacity rose to 
7,547,035 h.p., or 214,965 h.p. more than in the 
previous year, this was due to work already in 
progress or to extensions, and nearly all of it occurred 
in the province of Quebec, where the completion of 
the Rapide Blanc scheme on the St. Maurice river 
accounted for 160,000-h.p., and the installation of 
a further unit at Beauharnois for 50,000 h.p. The 
Rapide Blanc scheme is owned by the Shawinigan 
Water and Power Company and comprises four 
40,000-h.p. units operating under a head of 112 ft. 
The plant has an unusually large reservoir capacity, 
from which 10,000 cusecs can be supplied per foot 
difference in level. At Beauharnois, yet another 
50,000-h.p. unit is nearing completion. In British 
Columbia, a temporary station operating under a 
head of 1,020 ft., was completed by the Bridge River 
Power Company for supplying electricity to the 
neighbouring mines. The plant consists of a 
4,600-h.p. unit, which is fed through a 22-in. steel 
penstock 2,700 ft. long. The upper end of this 
penstock is connected to a 14-ft. 3-in. tunnel, 
13,000 ft. long, which forms part of the permanent 
scheme, and is supplied with pumped water from a 
canal ; the latter connects with the river and is filled 
by the natural flow of the latter. The pumping 
plant consists of two vertical sets, with a capacity 
of 30 cub. ft. per second, being driven by 35-h.p. 
motors. In spite of the lull in construction, the 
output for 1934 not only exceeded that of 1933, but 
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INSTITUTION OF MECHANICAL ENGINEERS.—The Coun- 


BY PAINT. 
By W. E. HicHFIELp. 
(Concluded from page 178.) 


(v) The Material to be Used.—As already stated, 
paint consists essentially of a pigment, which is 
also the colour, and a cement or vehicle which is 
composed of oils and gums. From the engineer’s 
point of view, paint, when set, forms an elastic 
waterproof covering to the steel to be protected. 
The adhesion to the steel is gained by the paint 
flowing into innumerable small interstices on the 
surface of the steel, which form a series of keys 
on the underside of the paint film. The vehicle, 
by itself, should be waterproof, but it is not immune 
from the action of sunlight. The pigment can be 
chosen so that it is immune from the action of 
sunlight and highly resistant to the action of acids 
and alkalis, but it is not usually waterproof. It 
is the combination of the two which provides a 
covering film which is reasonably resistant to all 
outdoor conditions. When a paint film is dry 
its structure will closely resemble that of mass 
concrete, and the paint film on the surface will 
look like a mosaic. The bulk of the surface, probably 
60 per cent. to 70 per cent., will be pigment, and 
the remainder will be the infinitely small spaces 
between, filled with the vehicle. Therefore, at the 
surface, the vehicle is exposed to sunlight and 
weather, and it follows that since sunlight will 
destroy it, the paint film will wear from the surface 
downwards. First, the vehicle binding the pigment 
particles at the surface is destroyed, and then the 
particles themselves, being no longer supported by 
the vehicle, loosen and break away. This is the 
normal way in which paint should wear, but there 
are many other forms of wear due to unusual 
conditions, faulty application or faulty material. 
The paint film is exceedingly thin, and it is of 
importance to consider its mechanical dimensions 
and the dimensions of the particles of which it is 
composed. It is quite usual for paint makers to 
claim that one gallon of paint will cover an area 
of 1,000 sq. ft. Since one gallon equals 277-4 
oub. in., the thickness of such a coat of paint will 
be 0:0019 in. The pigment size is decided by the 
fineness to which it is ground and sieved. A sieve 
of 300 meshes to the inch is probably as fine as 
can be commercially used. Naturally, there will be 
many particles smaller than the mesh, but a very 
great number will conform to it, that is they will 
be in the order of 0-003 in., or larger than the 
thickness of the paint film, calculated on the basis 
of one gallon to 1,000 sq. ft. Such a paint film 
might appear as shown in Fig. 1, page 206, 
although the shape of the particles would not be 
so regular. Nevertheless, even three such coats of 
paint would only have a thickness equal to three 
particles of pigment, and in places less than three, 
and it would appear to be common prudence to 
make each separate paint film very much thicker 
than is given by making one gallon of paint cover 
1,000 sq. ft. Actually, some of the pigment particles 
must be larger than the mesh through which they 
are passed, partly due to their shape being irregular 
so that a particle longer, but not wider, than 
0-003 in. will pass through, and partly because the 
particles are surrounded with an oil film after 
mixing with the vehicle. When it is considered 
that the life of the total paint film is dependent on 
the mutual protection that the pigment and the 
vehicle give each other, the great importance of the 
thickness of the paint film is at once manifest. 

Now consider the paint film when it is first 
brushed on to the steel. The paint will consist of a 
mixture of, say, 50 per cent. vehicle and 50 per cent. 
pigment. The drying properties cause a certain 
evaporation and the film begins to grow more 
viscous. The pigment being the heavier body will 
sink and there will be an excess of vehicle at the 
surface, which is gradually hardening. Owing to 
the varying size of the pigment particles, the surface 
will be irregular, and there will be high and low 
places. On flat surfaces a slowly-drying paint film 
will be more regular and more evenly disposed than 
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a quickly-drying paint film. On vertical or inclined 
surfaces, the slowly-drying paint film will exhibit 
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more movement downwards, due to gravity, than 
the more rapidly-drying film. 

In Figs. 1 to 4, an attempt is made to show 
graphically how two coats of paint each 0-0019 
thick would lie on a piece of steel and how these 
paint films would wear in practice. In Fig. 1 the 
two paint films are supposed to have just dried. 
Two sizes of pigment particle are shown, one repre- 
senting the maximum size of particle sorted by 
sieve, and the other the smaller particles that 
naturally occur. Each particle is surrounded by its 
film of vehicle. The surface is irregular and it will 
be seen how moisture will lie in the craters, im- 
purities in the moisture tending to concentrate at 
the bottom of these craters, thus accelerating the 
wear at these places. In Fig. 2, the vehicle film on 
the outside particles is shown as worn away, so that 
portions of the particles are exposed to atmospheric 
These particles are now only partially 
In Fig. 3, 


conditions. 
supported by the matrix of the vehicle. 


Fig. 1. 
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for this work longer than any other kind of paint, 
and it is still regarded as one of the best for 
the purpose. Red lead is of various kinds and the 
actual amount of Pb,O, present in the powder, 
varies according to the kind purchased. It is hardly 
correct to use the term quality in this connection, 
because red lead is used for so many purposes, all 
of which have different requirements. The B.S.S. 
No. 217 for red lead, specifies two different grades 
(a) not less than 72 per cent. Pb,O, (equivalent to 
25-1 per cent. PbO,), and (6) not less than 43 per 
cent. Pb,O, (equivalent to 15 per cent. PbO,). The 
nearer the percentage of PbO, to the theoretical 
figure, the finer will be the subdivision of the par- 
ticles. The quality that is given the trade name of 
“orange lead” will usually have 33 per cent. of 
PbO,. The finest quality of paint is made from the 
grades that are high in PbO,, and such paints will 
flow freely and leave a smooth, glossy and uniform 
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| hold to the steel. Red lead paint has been used | always a difficulty, and if it is necessary to use a 
| relieving colour, it is better to choose cream rather 


than white. Even this small change in tone enables 
| the paint manufacturer to prepare a more durabk 
paint than would be the case with white. 

Finally, it is desirable to say something on the 


subject of maintenance, because a great deal of 


| money can be saved by giving attention to the con 
| dition of the paint film. In almost all three-coat 
| paint films, the first coat is of an entirely different 
texture from the upper coats. It is especially chosen 
for its hardness and tenacity, and it is not neces- 
| sarily as good a protector against the atmosphere 
jas the succeeding coats. But if it has been pro- 


perly put on, it is, in a sense, the most valuable of 


|the three coats, since it can never be replaced, as 
a whole, under the same favourable conditions. 
| Directly the two upper coats are worn through to 
| the undercoat, they should be replaced. 

| The whole area of the paint film to be maintained 








shown 


part K les 
broken away, the fragments that remain still acting 
a8 a protector by shielding the vehicle underneath. 
It can be readily seen how the gloss will have dis- 
appeared from such a surface, for the major part 
is raw pigment, and there is little vehicle showing. 
In Fig. 4, the wearing process has gone further, and 


the unsupported are partially 


the film is on the point of failure. Although this 
illustration is somewhat fanciful, it shows the 
mechanism of wear and how the irregularity of the 
surface causes craters of wear to form. 


If the wear 


is allowed to continue, the film is punctured at the | 
bottom of the craters and oxidation of the steel | 


commences at these points. The oxide thus formed 


will gradually fill the crater and appear at the | 
surface of the paint film where it forms into a com- | 


paratively large lump. A failing paint film will be 
covered all over with these small lumps of iron 
oxide, which may readily be brushed off. 

It is usual to find that an extensive piece of 
painting work does not wear evenly over the whole 
area. In the first place, the paint film, as first 
painted on, is not the same thickness all over, but 


will vary according to whether the painted surface | 


is flat, inclined or vertical, and, secondly, the wear 
on the paint film will vary according to whether it is 
exposed to the sun and rain or partially shaded in 
that respect. The thickness of the steel on which 
the paint film lies also affects the life of the paint. No 
exact figures can be given, but paint has a much 
shorter life on sheet steel of the order of & in. 
thick, and bars of the order of } in. thick, than on 
more robust members. 

This question of the normal wear of paint has 
been dealt with in this detail to show that thin 
coats of paint are not to be recommended, unless 
a great many coats are puton. For the usual three 
coat process, one gallon of paint should not be 
allowed to cover more t.an 500 sq. ft., so that the 
total thickness of the three coats is in the order of 
0-01 in. The covering value of paint can only be 
given in general terms, because the behaviour of 
various paints under the brush differs so widely. 
Some paints flow quite readily, whilst others require 
a great deal of brushing, and this must be taken 
into consideration in a question of the covering 
power of the paint. For general purposes a three- 
coat process should protect steelwork for five years 
under average English conditions. 

As has been stated, the undercoat should be 
harder than the subsequent coats, and should be 
distinguished for the tenacity with which it will 


surface. The quality of the paint does not, of 
course, depend only on the pigment. It is equally 
important that the vehicle should also be suitable 
for its purpose. However, as the purpose of this 
article is to deal with paint from the point of 
view of a mechanical engineer, the matter is taken 
no further than this—a red lead with a high 
percentage of PbO, mixed with a suitable oil 
vehicle, forms one of the best ground coatings that 
can be used. There are, no doubt, many others, 
but they must all fulfil the same requirements. 
That is, they must be chemically inert to the steel 
they cover, and they must form a smooth tenacious 
covering. 

The second and third coats of paint provide the 
principal protection from the impurities in the 
atmosphere, and they also give the colour desired. 
Two coats of this paint are used to give a long life, 
but there may be places where only one coat exists, 
due to errors in workmanship. Consequently, it is 
expedient that both these coats be of the same 
paint, with the same protective qualities. The 
colours most commonly used are green, grey, brown 
and white. 
ment known than chromium oxide. The 
No. 318 specifies the material to contain not less 
than 70 per cent. of Cr,O,, but it can be commercially 
obtained containing up to 99 per cent., and this 
purer material produces the more enduring paint. 
Chromium oxide paint is expensive, and should 
the cost be considered too great, it is better to avoid 
green altogether, and choose some other colour. 

Grey paints may be obtained with natural pig- 
ments, for example, both metallic lead and ferric 
oxide (Fe,0,) are stable pigments. The metallic 
lead is reduced to very fine particles by a special 


process and gives a dark grey colour. Usually, these | 


paints have a compound pigment, that is, an oxide 
is used as well as the metallic lead. 
(Fe,O;) is prepared from a natural ore and can be 
used without any additional pigment. It is micaceous 
in structure, and the paint should always be brushed 
on in the same direction, or the structure of the 
dried film will not be perfect. It is a handsome dark 
grey and highly resistant to atmospheric impurities. 
There is generally something to be said for using a 
pigment prepared from a natural deposit, which has 
existed in that state for countless years, and there 
are several ores which have this feature in common 
with ferric oxide. Brown paints are usually pre- 
pared from iron oxides and give good results in 
ordinary atmospheric conditions. White paint is 


For green, there is no more stable pig- | 
B.S.S. | 


Ferric oxide | 





may be hundreds or thousands of square feet in area. 
It will wear unevenly because it is exposed to vary- 
ing conditions of shade and light. As afy portion 
shows wear, then that portion should be replaced. 
It is not economical to wait until the whole area is 
in a bad state, and then completely scrape down 
and replace all three coats. It is fairly easy to 
choose good weather for replacing comparatively 
small portions of the paint ae whereas it is 
difficult or impossible to ensure h®ving good weather 
conditions for repainting the whole area. It may be 
argued that repairing small portions gives a patchy 
appearance to the work. That is true enough for a 
short time, but three or four months’ weathering will 
| make the newly-repaired portions of the film the 
| same colour as the old. It cannot be too strongly 
| stated that if a large portion of paint film is adher- 
ing well to the steel, it is folly to scrape it off because 
an adjacent portion has suffered and has to be 
repaired. Ifthe temporary patchy appearance of the 
paint is an objection, it is even so better and 
| cheaper to repair the paint in patches, and to add 


| a single overcoat to the whole. 








| LITERATURE. 


| ti anel 
| Thermionic Emission. By Arnoip L. Retmany, B.Sc., 
Ph.D., F.Inst.P. London: Chapman and Hall, 
Limited. [Price 2ls. net.] 
| THe student with a good knowledge of genera! 
| physics will find this volume very helpful in studying 
thermionic phenomena, particularly in view of the 
| rapid developments which have taken place during 
| the last few years, many of which are of a funda- 
| mental nature. The advent of the new quantum 
mechanics has naturally changed many view points, 
| more especially as we are now able to account, very 
largely qualitatively, and quantitatively in some 
| cases, for many of the phenomena in question. 
Although the literature of the subject is widespread 
and much of it very abstruse, the author discusses 
| the fundamentals in a logical and clear manner. 
so that the ordinary reader should experience no 
difficulty in grasping the laws which govern the 
study of thermionic emission and appreciate its 
modern trends. 

The subject of thermioni¢ emission has developed 
during the course of a comparatively short period 
from a theoretical study of the electrical properties 

| of matter, to being the fundamerital basis of a-large 
}and important practiedl application of physica! 
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science. It is a remarkable fact that less than 
twenty years ago, even the existence of a pure 
electron emission from incandescent bodies was 
far from being generally accepted by physicists. 
An important critical survey of the literature 
associated with thermionic emission was published 
in 1932 by the Radio Research Board (Radio Research 
Board Report No. 11, by Dr. W. S. Stiles, of the 
National Physical Laboratory), in which was given a 
clear and comprehensive survey of all the main 
results obtained in researches in the various branches 
of the subject, together with a lengthy and carefully 
compiled bibliography. In the present volume 
the author discusses recent developments together 
with a certain amount of original investigational 
work. Conflicting theories are correlated, a con- 
sidered review given of the present state of know- 
ledge and an attempt made to co-ordinate the 
results obtained and estimate the probable accuracy 
of various experimental work. 

The first part of the volume deals with the early 


history of the subject, reference being made to, 


Richardson’s classical researches’, relationships 
between the constants in different emission formule, 
the velocity distribution of thermally emitted 
electrons and the thermal emission of positive and 
negative ions. Subsequent chapters are devoted 
to a study of electron emission from: clean metals 
and oxide cathodes. In the latter sections of the 
volume, a general account is given of the modern 
theory of electron emission with a discussion of the 
emission of ions from electrolytes and from metals. 


The volume is wide in its learning and clear in its | 


style. It will prove of great value to all students of 
phyqggg as a coherent account of recent developments 
and modern aspects of a phenomenon which 


has given rise to such widespread discussion. 


Handbook of Aeronautics. Vol. II. 
and Practéce. By ANDREW Swan, B.Sc., A.M.Inst.C.E., 
\.F.R.Ae.S. London: Sir Isaac Pitman and Sons, 
Limited. [Price 15s. net.] 


Tuis technical reference book is parti@ylarly useful 






as through its pages a number of source&of reliable 


information are made available to th& reader. 
Published under the, authority of The RoyakAero- 
nautical Societygaif# has also drawn on the retords 
of numerous e 

Ministry ‘“‘ Air Publications,’ ‘ D.T.D. Specificday 
tions” and “ Reports and Memoranda A.R.C.” 
Its 390 pages are well illustrated and packed with 
information. 

When dealing with engine data there has been a 
common tendency to mix up design and perform- 
ance data, thus making quick reference a difficulty. 
The author has avoided this by adopting three 
sections, clearly divided by means of sub-headings 
I Design Data, II Performance Data, ILI Design and 
Stress Calculations. 

Supercharging has a section to itself and here 
again convenient reference has been secured by 


keeping this separate from the excellent sections | 


VII Fuels and Fuel Systems and V Carburettors 
and Intake Systems. With regard to the latter 
sections, some records of tests of a less academic 
nature might very well have been included. 


Aero-Engines, Design 


é makers and those of The Mir 





pipe from the fuselage would be a factor that 
would'make this statement liable to error. 

In a final section by another author, Capt. R. N. 
Liptrot, B.A., A.F.R.Ae.S., airscrews are most 
thoroughly dealt with and all the information given 
that could be expected in a book of this type. 
Many are prone to consider airscrews apart from 
the engine, this frequently resulting in loss of 
efficiency and the authors are quite right in including 
this section in a reference work on Aero-Engines. 


Highway Engineering. By J. H. Bareman, C.E., New York, 
John Wiley and Sons, Inc., London: Chapman and 
Hall, Limited. [Price 25s. net.] 

Tuts work, now in its second edition, is intended 
primarily for use as a text-book for students of civil 
engineering in an undergraduate course in high- 
way engineering, and is based on the author's 
notes, which he has collected during several years 
in the teaching of that subject. The author has in 
mind the presentation of the fundamental principles 
of the theory of highway engineering, together with 
comprehensive descriptions of present practice, the 
examples being mainly from work in the United 
States. In this second edition, recent advances in 
road-engineering theory and practice are included ; 
most of the chapters of the first edition have been 
revised, and additional space has been given to the 
bituminous treatment of roads and streets, with 
new chapters dealing with highway traffic and the 
reconstruction of roads and streets. 

The chapters on economics and financing have 
application to practice in the United States, but 
the other chapters on design and surveys, con- 
struction and maintenance have more general 
application, and the section on traffic regulations 
and control will be read with interest and profit in 
England. The highway accident record of the 
United States is appalling, and road engineers there 
are as much concerned as are our own to eliminate 
the causes of such occurrences. 

A very large amount of information on the subject 
of the modern road is to be found in this text-book, 
the descriptions and illustrations of road plant and 
operation adding value to the text. Earth roads 
still constitute a very large percentage of the total 
highway mileage of the United States, and this 
condition will continue for a long period of time. 
For this reason, special attention has been given to 
the construction of roads with earth and sand-clay 
| surfaces, and the section of this volume describing 
| 





this type of road, and the machinery and methods 
in use for performing grading operations, show how 
| exceedingly efficient this method of construction 
'has become in practice. This information is of 
value to the road engineer in many parts of the 
| Empire and other countries in course of develop- 
|ment, where the earth road is at present the only 
economically possible type. 
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Textbook of Mechanical Engineering. 
Pustication. H.M. Stationery 
House, Kingsway, London, W.C.2. 


| CONSIDERING the origin of this work, it might be 


assumed that its title could not be truly descriptive, 


/as such aspects of mechanical engineering as con- 
cerned the soldier only would be touched upon. 


In the section on Ignition, the omission of wiring | 
diagrams, as also in the minor section relating | 


Such is far from being the case ; the range covered 


to wireless installations, i.e., ‘‘ Bonding and Screen- | is comprehensive, theory and practice are judiciously 


ing,” is to be deprecated ; here the usual excuse 

lack of space—can hardly be made as space is 
clearly available on both preceding and following 
pages. The sections on Engine Heaters, Testing 
and Compression-Ignition Engines are satisfactory 
and up to the high standard of the rest of the book. 
Section IX, “ Lubricating Oils and Oil Systems,” is 





most concise, but nevertheless of high informative 
value. The inclusion of some notes on ball and roller | 


bearing lubrication and of grease lubrication in | 


future editions would be desirable; likewise on 
the importance of reliable high melting point grease 
for lubrication of certain auxiliaries. 

It is interesting to note that the necessity for 
xood silencing is at last being realised in official 
quarters, but the statement that “a reduction in 
noise Of 10 decibels can be obtained by perforating 
the last 6 ft. to 15 ft. of the exhaust pipe with a large 
number of small holes and blanking the end” is 
to be questioned ; the distance (not stated) of the 





balanced, and the general treatment is broad, these 
three qualities alone being sufficient to ensure a 
wider usefulness for the book than in the specific 
field for which it has been prepared. This wider 
usefulness has, further, been rendered possible by 
the low cost ; indeed, we doubt if a work containing 
nearly 700 pages and 135 plates has ever before 
been published at a price approaching this. It is 
in connection with this wealth of illustration that 
we have an adverse criticism, our, only one, to 
make. Many of the plates are crowded with so 
great a number of sketches that the scale has suffered 
and some of them are rather difficult to make out. 
Again, the grouping of figures on a plate, instead 
of distributing them in the text, renders a good 
deal of turning over. necessary. These are, 
however, only minor blemishes. 

The text is divided into 35 chapters, which are 


a useful bibliography. The chapters naturally 
vary as to the amount of detail in which its particular 
subject is treated, some subjects being more sus- 
ceptible to analysis than others. All, however, 
have one general characteristic, viz., the matter is 
presented in a form somewhat reminiscent of good 
lecture notes made by a careful student listening 
to a teacher who knows what he is talking about, 
and who can express that knowledge in an intelligible 
manner. Thus, in most of the chapters, little pieces 
of advice, warnings, and what are known as “ tips ” 
are constantly turning up, which make the book of 
greater practical utility than ifdescriptions only had 
been given. The chapter on the overhaul of internal- 
combustion engines is a good illustration of this 
method of writing, which is one to be commended. 
Most mature engineers will remember that in their 
apprenticeship days, the machines, and so forth, 
in the shops were not always so tractable as their 
textbooks seemed to indicate. It must not be 
overlooked, of course, that the theory given in the 
book is intended for immediate information and 
application, and not to open up fields for research. 
It is, therefore, somewhat elementary, but it is 
clear and concise, and in our opinion goes quite 
as far as is needed for the man who has to make this 
or that “ work” rather than to show, with recondite 
mathematical support, why it so functions, It 
may be added that the book differs from the con- 
ventional textbook in the almost complete absence 
of worked examples and exercises, but this is more 
than made up for by the number of definitions. 
These are of unusual clarity, and anyone desiring 
mathematical practice can find it elsewhere. 








THE OPERATION OF A SMALL 
SWIMMING BATH IN THE TROPICS, 


By M. G. lIontpes. 

THE increasing popularity of swimming baths in 
the last few years has led to a rapid development 
in the methods employed in purifying the water and 
keeping it at all times to a high standard of clarity. 
A comprehensive report on the subject was published 
by the Ministry of Health in 1929,* and numerous 
articles have appeared in the technical Press on all 
aspects of the question. Most of these publications 
refer, however, to public baths and baths which serve 
a large number of bathers daily, and since the major 
source of contamination of the water is from the 
bathers themselves, there appears to be room for wider 
knowledge of the requirements for small baths, such as 
private baths or those belonging to clubs, which serve 
a comparatively small community. There is a risk 
that in the absence of information on this type of bath 
a more elaborate plant may be installed than is neces- 
sary to secure a high standard of purity in the water, 
and this, of course, means extra expense, which would 
be better used on other items in the construction 
of the bath, or saved. The following notes may, 
therefore, be of interest as referring to the operation 
of a small open-air club bath in Baghdad, in which the 
average number of bathers is small. 

Baghdad is very hot in the summer, when, in August, 
the shade temperature may rise as high as 125 deg. F. 
and the mean daily maximum is 111 deg. F. Throughout 
the summer the sky is cloudless and no rain falls, while 
a steady northerly wind prevails; most of the day 
is too hot for comfortable bathing in the open air, 
but the early mornings and the evenings are pleasantly 
cool by comparison and it is at these times, more 
particularly the latter, that bathing is most popular. 
The meteorological data given in Table I, on page 208, 
will show the kind of weather experienced. 

The bathing season may be said to last from the 
middle of April to the middle of November, the winter 
months being too cold. But for a feeling of chill which 
is experienced at temperatures which in England 
would admit of prolonged bathing, due no doubt to 
the enervating effect of the heat, the season might 
be considerably longer. 

The bath to which these notes refer belongs to the 
Alwiyah Club in Baghdad, a club primarily for British 
subjects, and was completed at the beginning of the 
1934 season at a cost of £520. It is 75 ft. long, 28 ft. 
wide, 7 ft. deep at the deep end, and 3 ft. at the shallow 
end, holding 68,000 gallons of water. It is constructed 
with a white cement facing. A small bath 18 ft. long 
and 7 ft. wide adjoins the main bath for the use of 
children. Shower baths are placed near the bath 
and it is a rule that members must use them before 
entering the water. 








very clearly sub-divided by prominent cross head- 
ings. Each chapter is concluded by a reference to 


* The Purification of the Water of Swimming Bathe. 
H.M. Stationery Office, 1929. 
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Water is taken, when filling, from the city water 
supply, which is well filtered and sterilised and at all 
times of the year fit for drinking directly from the tap. 

Water is withdrawn from the bath for filtering 
from a single drain at the deep end, and is returned 
through two inlets at the shallow end, one at each 
side of the bath 10 ft. from the end. The children’s 
bath has only one inlet, at the side. The pipework 
is so arranged that circulation can be maintained at 
will through both baths simultaneously or through 
either one independently of the other. 

The filter plant consists of one Jewell pressure-ty pe 
filter drum, 60 in. in diameter, supplied by a centri- 
fugal pump driven by a 1}-h.p. electric motor. It is 
rated at 2,000 g.p.h. Coagulant and alkali are fed 
into the inlet to the drum by means of a Venturi 
apparatus. For emptying the bath the filter pump 
the water being by-passed round the drum 
end run on to a field, where it supplements the necessary 
irrigation supply. A period of 12 to 14 hours are needed 
for emptying the bath and 10 to 12 for filling. Whena 
change is required, the pump is started in the evening, 
the bath cleaned next day and filled that night, so 
that only one day's bathing is lost on each occasion 


is used, 


of cleaning 

The average number of bathers per day, counting 
each occasion of bathing by an individual independently, 
more than about 40. The importance of the 
number of bathers as the chief source of pollution 
and this low figure is a very 
the method of purification, as 


In no 


has been mentioned, 


ignificant factor in 
will be 

Although the filter is rated at 2,000 g.p.h., this rate 
is much exceeded * The fact that chlorine treatment 
has, in any case, to be relied on to destroy the bacteria 
which filters designed for baths on lines now considered 
practicable cannot eliminate, has led to high speeds 
of filtration up to 450 gallons per square foot per hour 


being used,’’* and in this case a flow of 3,000 to 4,000 | 


g.p-h.,f or between 150 gallons and 200 gallons per 
square foot per hour is maintained. This rate has 
been found to keep the water clear at all times, the 
plant being run on the average 18 hours a day, which 
is equivalent to a turnover a day. 

For economy, and in view of the small number of 
bathers, no provision was made for continuous chlorina- 
tion when the bath was built. At first, a dose of | 
bleaching powder solution sufficient to give 0-8 part 
per million was added to the pool once a day at about 
3 o'clock in the afternoon, two hours or so before the 
evening rush hour, but bacteriological tests were unsatis- 
factory. A continuous feed of a temporary nature was 
then fitted, solution being fed from an elevated tank 
into the effluent from the filter, with the idea that 
proper apparatus would later be purchased if this 
proved satisfactory. The slow rate of turnover, how 
ever, made such a high concentration of chlorine neces- 
sary to ensure its reaching the deep end before the free 
chlorine evaporated that complaints of smarting eyes | 
were frequent at the shallow end, while a smaller 
dosage was insufficient. The difficulty might have 
been overcome by arranging to feed the water in at 
several points round the bath, but this would have 
incurred delay, so the original method was re-adopted, 
with an increased dose. By this time the filter routine | 
had become well established, and due to this as well as 
to the increased dose of chlorine, tests were thereafter 
satisfactory almost invariably, the exceptions being 
explainable by abnormal circumstances. The tests 
were made frequently at varying intervals after cleaning 
and filling by the medical authorities of the Royal 
Air Force, whose officers use the bath to a considerable 
extent. The final routine adopted therefore consisted 
of dosing the water once a day at about 3 o’clock 
with clear liquor from bleaching powder sufficient to 
give 1-2 parts per million of chlorine. This system | 
of intermittent chlornmation is not approved by the 
Ministry of Health, and that it is satisfactory in this 
case is attributed to the low density of bathers with 
consequently reduced pollution. 

\ few weeks after the bath was opened, alge grew to 
an extent which made an immediate cleaning essential, 
the weed having begun suddenly to float to the surface 
in lumps. After filling again, the algw re-appeared 
within ten days. Copper sulphate was therefore 
ulded, 7 oz. when filling and 1 oz. per week till the 
next filling, equivalent to 0-7 and 0-1 part per million 
ipproximately. The result of this treatment was to 
keep down the light, quick-growing weed, but a tougher 
variety was still able to grow on the bottom and, to a 
less extent, on the sides. At the end of three weeks, 
the algw and the sediment from the atmosphere 
and bathers’ feet, most of which collected at the deep | 
end, being removed from the shallow end by bathers’ 
activities, were sufficiently thick to make a change 
advisable, though the water was still perfectly clear 


* No flow-meter is fitted to the filter plant and the 
discharge could not be accurately measured. 
t Ibid. 
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240-H.P. PNEUMATIC-TYRED RAIL CAR. 


(For Description, 
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This period of three 
thereafter 
If the dose of copper sulphate 
had been increased and a suction cleaner arranged to 
remove the sediment, the period between cleanings 


and no complaints were made. 
weeks between cleaning and filling was 
adopted as a routine. 


could probably have been increased indefinitely. 


| But the permissible concentration of this chemical 


appears not to be well established, and it was consi- 
dered inadvisable to increase the dose. The question 
deserves close study as offering considerable economy 
in the amount of water used which is the main item in 
the upkeep. That the alge are able to grow is probably 
due partly to the comparative roughness of the concrete 
surface of the bath, and tiles would discourage them ; 





TABLE I 
Relative | 
Mean Mean Humidity | 
Dally Daily | at | 


13.00 G.M.T. 
per cent. 


Maximum Minimum. | 


deg. F. deg. F 

January 59 38 52 
February 63 41 43 
March 74 48 29 
April 85 57 31 
May we 67 | 21 
June 105 74 17 
July 110 78 17 
August 110 76 15 
September 105 70 17 
October 91 60 | 23 
November 76 HY | | 43 

vo 


December 63 41 | 
| 


nevertheless, the alternative method of copper sulphate 
needs development for such this, where 
economy in first cost as well as in running expenses 
is an important, if not a limiting, consideration. 

The low humidity of the climate and the prevailing 
northerly wind of the summer combine to produce an 
evaporative effect which keeps the water agreeably cool 
except for very occasional short spells, when a southerly 
damp wind or a period of calm arise. That this might 
be expected was foreseen when the bath was designed, 
and no provision was made for cooling the water. 
The rarity of complaints render the expense of adding 
a cooling device such as a spray or cooling tower 
unnecessary. It is worthy of note that on the days 
when such a device might be desirable the conditions 
for its working are at their worst, and on very still 
days the result might be to create an unpleasantly 
humid local atmosphere. The children’s pool, on the 
other hand, being small and somewhat elevated above 
ground, level, was, in the hotter months, too much heated 
during the day for use in the evening, to which time 
the demand for this bath is confined, and the original 
plan of adjusting the supplies so that circulation should 
be maintained simultaneously in both the baths 
was abandoned. Instead, the children’s pool was 
emptied by filtering back into the main bath in the 
morning, and refilled in the afternoon, just before the 
demand began, by reversing the process. 


cases as 














No device for aerating the water is present, this 
again having been omitted on the score of economy, 
and in view of the invariable clarity of the w and 
the high standard of purity which is maint is 
not considered necessary to make such an addition. 
As in the case of chlorination, this appears to conflict 
with the Ministry of Health’s recommendations in 


bathers must be cited as the modifying factor. 

Little trouble was experienced on account of surface 
scum. As the bath is orientated, the northerly wind 
blows any accumulation to the shallow end towards 
one corner, an effect which had not been appreciated 
when the bath was designed, but is a fortunate accident. 





METEOROLOGICAL DaTA FoR BAGHDAD, 1922-1932. 











Wind 
Direction at | Mean 
06.00 G.M.T. Wind Speed Mean 
Per cent. of at Daily Gales, 
Observations 06.00 Sunshine. | 
| from N., G.M.T. | | 
N.E.and N.W. 
| | hours. | 
45 } 8 | 6-7 } 1-4 
36 | ” 7°5 2-0 
51 it) | 8-7 2-0 
50 10 9+5 1-8 
| 56 10 10-6 | 1-5 
| 79 11 2-2 0-1 
86 | 14 | 11-7 - 
83 12 11-8 0-1 
74 10 11-8 | 0-2 
62 9 9-7 | 0-7 
50 8 | 7-4 0-8 
40 7 6-6 8 


O° 


Though the scum is removed regularly every day, its 
collecting place is inevitably unpopular, and _ this 
corner happens to be the least frequented, as there are 
no steps there and most of the bathers are adults 
who prefer deeper water on the whole. This is a 
point worth careful consideration in the lay-out of 
baths in a climate where a substantial prevailing wind 
is to be expected. In this corner a black greasy 
deposit collects after a time, but is easily removable 
by scrubbing, when the bath is empty, with soda. 
The bath has a hand-rail formed in the concrete wall 
resembling the scum-trap which is common in 
many baths. It is not drained off from the bath, 
however, because exposed drains of this kind are apt 
to get foul and offensive in the hot climate of Baghdad. 
Any scum which collects in this hand-rail, and it is 
very little, is easily cleaned out by hand, and no 
disadvantage attaches on this account to the lack 
of drainage. 

The whole operation of the bath is, as will be seen, 
very simple, and is managed without difficulty by the 
staff of the club, yet it is extremely effective. The 
mixing of the bleaching powder is done by an Arab 
gardener, while the filter plant is operated by the 
steward of the club, an Iraqui without special qualifica- 
tions, who has merely to start the motor at regular 
intervals, fill up the reagent tanks, and keep the filter 
and reagent tanks and feed pipes clean. Cleaning 


an important respect, but again, the low density of 
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HEAVY-DUTY MANUFACTURING MILLING MACHINE. 


CONSTRUCTED BY MESSRS. 


ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
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every three weeks is done by the gardeners. The total 
monthly cost of running, including filling and make-up 
water, electric power, bleaching powder and reagents, 
is about 7l., of which 41. 10s. represents the cost of 
water. 


240-H.P. PNEUMATIC-TYRED 
RAILCAR. 


Ly view of the increased attention that is now being 
devoted to the possibilities of railcar traction in this 
country, particular interest will be taken in the an- 
nouncement that Messrs, Armstrong Siddeley Motors, 
Limited, of Coventry, have formed a subsidiary com- 
pany, under the title of the Coventry Pneumatic 
Railear Company, to manufacture railcars of the 
Michelin type under licence. Apart from the fact that 
the new cars will be entirely British built, they will 
be fitted with an Armstrong Siddeley engine and gear 
box, the latter being of the Wilson self-changing type, 
with which the name of Messrs. Armstrong Siddeley 
is so closely associated. It may be recalled that one 
of the earlier Michelin models, a 24-seater with a 95 h.p. 
Panhard engine, was demonstrated in England in 
February, 1932. This model was described in EneGrn- 
EERING, vol. exxxiii, page 268 (1932), and although it 
ade a very favourable impression, it appears to have 
been considered unsuitable for the conditions prevailing 
on British lines. Since that date, however, very 
considerable progress has been made in the design of 
the Michelin railcar. In ENGINEERING, vol. cxxxviii, 
page 72 (1934), the development of this vehicle was 
discussed, working results were recorded, and a 
description was given of the latest 56-seater model. 
lt is this model, with the modifications referred to, 
which will be manufactured by Messrs. Coventry 
Pneumatic Railear Company. One of the latest 
French units, similar to that described in our article 
last year, has been brought to this country, and will 
be subjected to main-line trials by the London, Midland 
ind Scottish Railway Company, in conjunction with 
Messrs. Armstrong Siddeley Motors, Limited. 

1 he leading characteristics of the car are its extreme 
itness of construction, resulting in high acceleration 
maximum speed, and a very high ratio of paying 
ad to dead weight. The car is also remarkable for 
the simplicity of the mechanical construction, a single 
eigine driving one bogie only through a four-speed 
gear box of the ordinary spur-gear type. By utilising 
‘ conning tower, as shown in the illustration on the 
osite page, controls are provided at one end of the 
sr only, thus giving a further simplification. As full 
ails of the car were given in our previous article, 
ey need not be repeated here. 

It was pointed out by Mr. E. H. J. Lemon, Vice- 
President of the L.M.S. Railway, at a lunch following 

‘tuonstration run on Monday last, that the unusual] 
“ensity of the traffic on British lines involved par. 











ticular difficulties in the application of railcars in this 
country. He suggested, however, that they appeared 
to offer attractive possibilities for shuttle services 
between important towns, such as between Man- 
chester and Liverpool. To meet the requirements of 
such services, exceptionally good acceleration and 
retardation are required, in combination with a high 
maximum speed, and reliability is of course of the 
first importance. These conditions appear to be 
admirably fulfilled by cars of the Michelin type, and, 
in addition, the quiet running, particularly over points 
and on curves, resulting from the use of pneumatic 
tyres, will be greatly appreciated by passengers. 

The demonstration run referred to was made between 
Euston and Leighton Buzzard, and during this run, 
the favourable impression that we gained of the 
vehicle’s performance during the journey from Amiens 
to Paris last year, described in ENGINEERING, vol. 
exxxvii, page 726 (1934), was fully confirmed. On the 
outward run, stops were made at Willesden and Wat- 
ford, the distance from the latter town to Leighton 
Buzzard, 23} miles, being covered in 25 minutes, giving 
an average speed of 54 m.p.h. The maximum speed 
reached was 67 m.p.h. The acceleration was extremely 
good, a speed of 62 m.p.h. being attained from a stand- 
ing start in just over a mile, but it is the retardation 
which appears phenomenal to those accustomed to 
ordinary rolling stock. The brakes were applied when 
the vehicle was travelling at 55 m.p.h., with the result 
that it was brought to rest in 9 seconds and in a distance 
of about 120 yards. Such an achievement is only 
possible with pneumatic tyres, and it may be remarked 
that this high rate of retardation involved no dis- 
comfort to the passengers owing to the smooth action 
of the brakes. The return journey of 40} miles was 
made in 424 minutes without a stop, giving an average 
speed of 57-8 m.p.h. The maximum speed on this 
journey was 65 m.p.h. We understand that the car 
will be put into service next week between Oxford 
and Cambridge with a view to obtaining information 
regarding its value under British running conditions. 
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HEAVY-DUTY MANUFACTURING 
MILLING MACHINE. 


ALTHOUGH the milling machine, of which a photo- 
graph is reproduced above, is of the duplex type, it may 
be mentioned at the outset that it is also made as a 
single machine, though we propose to deal with the 
former type only as being more typical of a powerful 
machine specially designed for the production of work 
in large quantities. The machine, known as the 
‘“‘ Herbert No. 36,” is manufactured by Messrs. Alfred 
Herbert, Limited, Coventry, and its capacity may be 
gauged from the following dimensions: Length of 
table feed, 36 in. ; maximum distance between spindles, 
22} in., and maximum distance from spindle to table, 





12 in. The table is provided with a complete auto- 
matic cycle of movements and as there are 16 spindle 
speeds, ranging from 20 r.p.m. to 761 r.p.m., and 18 
feeds, ranging from | in. to 41} in. per minute, it will be 
realised that either large or small cutters can be used, and 
that non-ferrous materials as well as cast iron and steel 
can be machined. The drive is from a 10-h.p. flanged 
motor bolted to the right-hand side of the machine 
and running at 1,420 r.p.m. The control gear varies 
according to whether direct or alternating current is 
used. The bed of the duplex machine is formed with 
a right-angle projection for the table, this unit being 
the same as in the single machine. The bed for the 
left-hand column is a separate casting bolted to the 
main bed. The main driving shaft in the clutch box 
has an extension running along the back of the bed and 
driving the left-hand spindle head through spiral-bevel 
gears. 

The columns are tied together at their upper ends by 
a round bar which connects the head-elevating screw 
brackets on the tops of the columns. This bar is not 
visible in the illustration, being masked by the over- 
hanging arms which couple the heads themselves 
together. The right-hand arm is arranged to carry an 
adaptor for supporting the outer end of an arbor in the 
left-hand spindle. The flanged end of the arms per- 
mits the two heads to be set at different heights if 
required. The spindle heads are raised and lowered 
by screw and nut through bevel gearing operated by 
handwheels on horizontal shafts and provided with 
adjustable graduated indexes. The heads are clamped 
to the columns by four bolts, the nuts of which are in 
the front of the box and are readily accessible. The 
vertical adjustment of the heads gives a range of from 
3 in. to 12 in. for the distance of the spindle centre 
above the table surface. The right-hand column can be 
adjusted horizontally a distance of 4 in. The spindles 
are of case-hardened nickel-chrome steel and are bored 
through and provided with a draw-bolt. The nose has 
a tapered hole and provision for attaching face cutters. 
Each spindle is carried in two large roller journal bear- 
ings, the thrust in either direction being taken by two 
opposed ball bearings which also take part of the journal 
load. The spindle speed changes are made by pick-off 
gears in a casing bolted to the head, but a “‘ fast’ and 
“slow ”’ gear change operated by a lever is provided 
in the spindle heads, The heads are formed as oil 
tanks for the gears and are provided with oil-circulation 
indicators below which filters are fitted. 

The clutch box is bolted to the back of the bed and 
carries the driving motor. It contains the main driving 
clutch and brake, the reversing bevel gears for the 
right-hand spindle drive—the left-hand spindle is not 
reversible—and the bevel gears driving the feed-box 
mechanism. The spindle-reverse operating lever 
cannot be left in the neutral position. The motion 
from the cluteh box is transmitted to the spindle heads 
through a vertical shaft operated by bevel gears at 
the bottom and having a worm drive near the spindle- 
head pick-off gears at the top. The gears cannot be 
changed until the bevel gears on the vertical shaft 
have been disengaged by the clutch. The drive trans- 
mission to the table is through the feed box bolted to 
the front of the bed at the right-hand side. The box 
contains the mechanism for the feed and quick motion of 
the table, both forward and reverse. The quick-motion 
speed is 150 in. per minute. The feed is varied by means 
of pick-off gears, which are provided with a safety 
device similar to that of the speed changes. The feed 
box also houses a continuously-rotating double-helical 
cam by which the main clutch and brake are operated 
for starting and stopping the spindle automatically. 
The automatic cycle of table movements is controlled 
by dogs engaging with a vertical trip shaft and causing 
it both to rotate and to move axially up and down. 
The trip shaft is carried in a control box bolted to the 
left hand of the table bed. A universal lever enables 
the table motions to be controlled by hand when 
required, The rotation of the trip shaft, apart from 
its control of certain of the table movements, also 
operates the starting and stopping of the spindles 
Hand or automatic control of the machine can be 
selected at will by means of a changing knob. 

All the gearing of the machine is of nickel-chrome 
steel, case hardened or heat treated to suit the in- 
dividual functions. The spur gears have ground teeth. 
The bevel gears have spiral teeth. Phosphor bronze 
is used for the worm gears, the worms themselves being 
of nickel-chrome case-hardened steel ground and 
polished on the threads. Multiple-splined shafts are 
used for all sliding gears, and ball bearings, or other 
anti-friction forms, are fitted wherever possible. Lubri- 
cation is provided for by oil baths in the gear boxes 
and by a pump for the mechanism in the control box 
and to the table-feed nut and screw, Grease-gun 
fittings are provided for isolated points. A pump and 
equipment for the cutting compound are supplied as 
optional fittings. The method of collecting the com- 
pound from the table will be evident from the illus- 
tration. 
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LABOUR NOTES. 

A NATIONAL conference of the Miners’ Federation 
of Great Britain, sitting in London last week, adopted 
the following resolution :—* This conference reaffirms 
its view that just and reasonable conditions for the 
workmen in the coal mining industry cannot be secured 
except under national settlements embracing all the 
coaltields. Accordingly, it makes a further approach 


to the coal owners to discuss this question with the | 


federation, and to devise with the federation suitable 
wages machinery providing for an improved standard 
of life for the mine workers. In the event of the coal- 
owners still refusing this request, it calls upon the 
Government to pass legislation to implement these 
demands. The executive committee will report. the 
result of its efforts in this direction to a further con- 
ference e 

Commenting upon this resolution after the close 
of the conference, Mr. Edwards, the secretary, said 
that there was strong support in the coalfields for the 
demand that the Federation should go forward in the 
matter of higher wages. The miners felt that they 
had a good case, in view of the restoration of cuts to 
thousands of other workers, and they claimed that they 
were receiving less pay than their fellows in almost 
every other industry. The proposed further approach 
to the employ ers was another attempt by the Federation 
to settle the industrial question by peaceful means 
outside the political arena, Only if there was failure 
to induce the employers to discuss the matter would 
the Federation approach the Government. 


The conference also adopted a resolution favouring 
such an amendment of the Coal Mines Regulation 
Act, 1908, as would make overtime illegal, except when 
wssistance was necessary in the event of an accident 
or danger to life. On the question of safety, the 
following resolution carried ; Having regard 
to the fact that, owing to the changed methods involved 
in modern mining practice, the existing Mines Act 
ind regulations have become both obsolete and inade- 
quate, the executive committee be instructed to take 
steps to secure a general revision of the Coal Mines 
Act, 1911, and subsequent regulations, with a view 


wars 


to obtaining such safeguards as will adequately provide | 


for the safety of all persons employed in or about 
coal mines.” 


When, on January 16, the employers’ representatives 
on the National Joint Council for the Building Industry 
rejected the demand of the trade unions for a wage 
advance equivalent toa general increase of a penny an 
hour, a committee was set up to examine the position. 
The committee, which consisted of six representatives 
of each side, held a meeting in London last week. It 
discussed the matter at length, but was unable to reach 
a decision, and, in the end, the meeting was adjourned 
for a month. The grounds on which the employers’ 
representatives rejected the claim were that to concede 
it would add to the costs of building and a substantial 
increase at the present time would need, in the public 
interest, very sound justification. 


In January, the home branch membership of the 
Amalgamated Engineering Union increased from 


82,233 to 182,719, and the Colonial branch membership | 


from 23,352 to 23,364. The number of members in 
receipt of sick benefit increased from 2,872 to 3,239, 
and the number in receipt of superannuation benefit 
from 13,943 to 13,971. The number in receipt of 
donation benefit decreased from 5,084 to 4,537, and 
the total number of unemployed members from 19,700 
to 18,425 


Alluding to the recent meeting of the Minister of 
Labour with the Trades Union Congress General 
Council, the writer of an editorial note in the February 
issue of the Amalgamated Engineering Union's Journal 
“ We confess that we do not altogether under 
stand the point of the Minister's references to the posi- 
tion of women in industry. The Trades Union Congress 
General Council, we gather, understood these references 
to mean no more than th: t the Minister wished to know 
the facts concerning the displacement of men by women 
in industry. This hardly seems to be a matter upon 
which a Government Department like the Ministry of 
Labour will seek information. It has been hinted that 
the inquiry goes beyond this. Is it possible that the 
Minister’s mind is running upon the idea of restricting 
women’s employment ! We, of course, do not believe 
that the Government, in sight of a General Election, | 
would antagonise half the electorate by proposing to 
exclude their sex altogether from wage-earning employ 
ment. But this is a different thing from deciding that 
men should have preference over women and priority 
over women when re-employment is possible. It is not 
inconceivable, we fancy, that Employment Exchanges 


SAYS : 
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and employers may be required, when jobs are going, 
to give priority to men and boys.” 


Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states that there was “a 
welcome decrease" in the number of unemployed 
members during January. The total was 1,223, as 
compared with 1,347 a month earlier. Under the 
Unemployment Assistance Board, there were 273, the 
corresponding figure for December being 346. The 
number of members in receipt of superannuation 
| benefit was 654, and the total number in receipt of 
| sick benefit 283. The total membership is returned 
in the February T'rade Report as 10,085. 


At the end of January, 18,078 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “signing the books,” as compared with 18,785 
at the end of December. During the month, the number 
of members in receipt of superannuation benefit 
increased from 2,154 to 2,155, and the number in 
receipt of sick benefit decreased from 717 to 701. The 
expenses for January amounted to 2,8551. 12s. ld. ; 
in December they were 2,946l. 12s. 9d. There was a 
net decrease of seven in the membership. 


The Commissariat of Heavy Industry in Soviet 
Russia has ordered all the workers in the 255 occupa- 
tions under its authority to undergo official tests of 
their technical skill. The tests were begun on Feb- 
ruary 1, and are to be finished by the end of May. 
Workers who have completed the primary technical 
courses in their undertakings and been classified as 

very good” or “ good,” or have been through the 
industrial schools attached to undertakings, are required 
to take these official tests only if their work is judged 
unsatisfactory (owing to excessive wasters, damage to 
tools, machinery, &c., or insufficient output). The 
workers will be tested at their own workplaces in the 
factories; the tests will be based on the minimum 
technical skill required in each occupation. The head 
engineers of the undertakings, or their substitutes, will 
preside over the test boards. A certificate will be issued 
to each worker who passes his test, and this will entitle 
him to attend to complicated machinery, &c., and to 
undertake responsible jobs. Workers who have shown 
incompetence in the tests must immediately be taken 
off complicated machinery and delicate or dangerous 
operations and transferred to less important work, and 
may not be returned to skilled work until they have 
taken the test again and passed it. Workers who have 
a long record and do their work well, but fail in the 
tests, are entitled to enter again within three months. 


A communication received by the International 
Labour Office at Geneva states that an Act of Decem- 
ber 21, 1934, introduces a system of annual holidays 
with pay in Estonia. The Act covers all persons 
employed under contracts of employment in industrial 
undertakings employing five or more workers, except 
those whose remuneration is calculated by the month 
or over a longer period. The right to a holiday is 
acquired after one year’s continuous employment in 
the same undertaking. The length of the holiday is 
fixed at seven consecutive days. During his holiday 
the worker is entitled to receive the basic wage laid 
down in his contract of employment or, where no basic 
wage is stipulated, an amount equal to his average 
earnings calculated over a period of three months. 
Bonuses and family allowances are not included in the 
calculation of wages. 


The French Prime Minister has requested all the 
Ministers to insert in their staff regulations a clause 
forbidding the exercise, by civil servants and Govern- 
ment employees, of any remunerative occupation 
outside their official duties. Departmental and local 
authorities, Government undertakings and _ public 
utilities operating under concessions, are also required 
to enforce this rule. 


The weekly organ of the International Labour 
Office at Geneva states that two administrative 
regulations relating to craftsmen have been issued in 
Germany. The first provides for the re-organisation 
of the craft chamber and the second for a craftsmen’s 
examination. The principle of “leadership” is, in 
future, to be applied in the organisation of the craft 
chambers, and the presidents of these chambers are 
The chambers will be placed under 
the supervision of the Minister of National Economy. 
The latter will appoint the presidents on the proposal 
of the Congress ot Craft Chambers. The rules of the 
chambers and amendments will be submitted to him. 


The new regulation relating to the craftsmen’s 
examination provides that a craft may only be exercised 


only those persons who have passed the examination 
for the craft they wish to exercise, or for an allied craft, 
may be registered as craftsmen. Registered craftsmen 
will receive a certificate from the competent chambe1 
All persons plying a craft must be in possession of such 
a certificate. The regulation provides for a transitional 
period, and is not to apply to persons registered before 
December 31, 1931, nor, as a rule, to those 
before January 1, 1900. Craftsmen born and regis 
tered after the respective dates must pass the examina 
tion before December 31, 1939, if they wish to ply 
their craft after that date. 


born 


According to a survey made by the Central Co-Opera 
tive Bank, the number of craft undertakings in 
Bulgaria on December 31, 1933, was 69,188. Thes: 
undertakings provided employment for 131,642 
persons, or 6,000 more than in 1928, when a survey 
was made by the Chambers of Industry and Commerce. 
The number of persons in the more important cat: 
gories was as follows : 73,673 (56 per cent.) independent 
craftsmen ; 8,055 (6-1 per cent.) craftsmen who did 
not exercise their craft independently ; 24,733 (18-7 
per cent.) journeymen; and 23,366 (17-6 per cent.) 
apprentices. Urban undertakings, employing 50,453 
persons, numbered 22,095, and rural undertakings, 
employing 66,189 persons, 42,650. More than 96 per 
cent. of the total number employed fewer than six 
persons. Many of the undertakings have formed 
co-operative societies of various kinds with a view 
to obtaining credits, buying materials and tools, and 
marketing their products. By the end of 1934, there 
were 393 such societies, combined in seven organisations. 


The Monthly Review of the United States Department 
of Labour says that “ sheltered workshops ” in which 
contract work is done for manufacturers involved in 
labour disputes are in future not to undertake to 
produce more than their average quota of work during 
periods of industrial conflict. This agreement was 
reached between the National Sheltered Workshop 
Committee, representing 200 institutions and 25,000 
mentally or physically handicapped workers, and the 
National Recovery Administration. ‘* Sheltered work- 
shops” are those operated by welfare or charitable 
institutions to give employment to persons handicapped 
physically, mentally, or socially. Such establishments 
are exempt from code provisions ; while employees are 
paid the workshops are not operated for profit. 

By an administrative ruling of the United States 
National Recovery Administration, bonuses paid to 
workers in the cotton-textile industry prior to adoption 
of the Recovery Act are to be calculated as a part 
of the employee’s wages. The question arose in 
connection with an order requiring a certain mill to 
raise wages as of July 17, 1933, by a fixed percentage. 
In complying, the mill did not take into consideration 
the 5 per cent. and 10 per cent. bonuses allowed to 
employees in addition to the fixed rate of pay. The 
National Recovery Administration ruled as follows :— 
(1) By wage is meant the total compensation received 
for the class of work performed by the employee. 
Hence the bonus must be included in the calculation 
of the wage. (2) The week immediately prior to 
July 17, 1933, is to be used in determining the wage 
received for the longer work-week. The wage for 
that week should be taken to mean the total compen- 
sation the employee received that week, or would 
have received that week had he worked the full number 
of hours customarily worked in said mill. 


In a memorandum on the proposed amendment 
of the Industrial Dispute Conciliation Act, the Japanese 
Federation of Industrial Associations express opposition 
to the idea that the administrative authorities should 
be empowered, on their own initiative, to set up concilia- 
tion boards to deal with labour disputes, not only in 
public-utility undertakings, as provided by the Act 
in its present form, but in other undertakings also. 
The Federation also opposes the amending provision 
which would empower the officials in charge of concilia- 
tion to work towards a friendly settlement of disputes 
without setting up a board; if the powers of these 
officials must be defined, says the memorandum, they 
should be limited to investigation. of the dispute and 
attendance at the board’s proceedings with a view 
to the submission of a report. 


As regards the composition of conciliation boards, 
the Federation proposes that the members should all 
be persons not directly concerned in the dispute, and 
that the parties should be represented at the proceedings 
of the board by observers only. It is further sugg* sted 
that if one of the parties to a dispute in a public-utility 
undertaking intends to declare a strike or lock-out, 
the amended Act should require at least 24 hours 





by persons who have been registered, and further that 


notice to the other party, or competent authority. 
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NOTES ON NEW BOOKS. 


Many considerations must weigh with a publisher 
in deciding whether to bring out a revised edition of 
a semi-technical book or to issue a reprint, especially 
when the treatment is somewhat topical and several 
years have elapsed since the original publication. 
There can be little doubt, however, that Messrs. 
Chapman and Hall, Limited, of 11, Henrietta-street, 
London, W.C.2, have decided wisely in favouring a 
reprint of Mr. A. C. Hardy’s Merchant Ship Types, 
when by so doing they have found it possible to reduce 
the price to the modest sum of five shillings. The 
particular appeal of the book is to those, such as 
students preparing for examinations in marine insur- 
ance, who require general guidance rather than 
specialised detail, and although in the interval of ten 
years since its first appearance, some of the references 
have become less apposite than formerly, its utility 
in this respect is not seriously impaired. Unfortunately, 
a few errors have been perpetuated, as in the references 
to the ore-carrier Vollrath Tham and the collier Herman 
Sauber; the latter name, it may be noted, is now 
borne by a different vessel, so that the details given 
do not agree with those in the latest Lloyd’s Register. 
The author’s assurance that the silhouettes of typical 
vessels, which form an appendix, are all drawn to the 
same scale, is not supported by the relative proportions 
of the tug and the dredger, which may throw some 
doubt on the correctness of others; but most of the 
vessels described in the body of the book are still in 
service, and the diagrams illustrating their typical 
features are from dependable sources and sufficiently 
indicate the considerations of design, so that the 
main purpose of the book may be said to be attained, 
despite the passage of time. 





The late Professor G. F. Charnock’s well-known 
book, entitled Mechanical Technology, was first brought 
out in 1915, and very soon established itself as a 
useful addition to the library of the student, and of the 
engineer whose desire is to widen his knowledge of 
the practice of mechanical processes. The work has 
been many times reprinted, and as a demand continued, 
the publishers, Messrs. Constable and Company, 
wisely considered the time had come for revision. 
This task was entrusted to Mr. F. W. Partington, who 
has discharged it in a manner which brings the work 
up to date on lines in sympathy with those adopted 
by the original author. The purpose of the book, 
which is priced at 15s. net, is to bring together in one 
volume a connected and systematic account of the 
chief operations underlying mechanical trades and 
handicrafts, and a perusal of the book shows the 
thoroughness with which this idea has been developed. 
It provides a valuable reference volume, though it 
cannot, as the author himself has said, take the place 
of “going through the shops” for a young engineer. 
The matter now added consists of descriptions of new 
processes and of an extension in the scope of the 
section dealing with the physical properties of materials, 
including some of the recently introduced “ plastics.” 
Greater space is devoted to the heat-treatment of steel 
and much more information is given on non-ferrous 
metals. It might have been helpful to the student 
if room had been found for references to more detailed 
information, particularly with regard to such subjects 
as fatigue and creep, on which short notes are included. 





As recorded in our columns at the time, the Copper 
Development Association was formed in 1933 by the 
leading members of the British copper industry. Its 
main object is to promote the use of copper and copper- 
containing materials, and included among its activities 
is the collection and dissemination of all kinds of 
information relating to copper and to materials con- 
taining that metal. With these objects in view the 
Association is proceeding to issue from time to time 
publications dealing with the technical and other 
sspeets of the use of copper and its alloys in their 
numerous industrial and scientific applications. In 
the course of its investigations a considerable amount 
of information relating to the history of copper and its 
loys has been collected by the Association, and this 
has been felt to be of sufficient general interest to 
warrant recording in a permanent form. A short book 
entitled Copper Through the Ages has, accordingly, been 
prepared, and is now obtainable on application to the 
offices of the Association, Thames House, Millbank, 
London, 8.W.1. This—one of the first, if not the first, 
publications of the Association—is an attractive little 
work, written in a most interesting manner and con- 
‘aning many fine plates. Couched in non-technical 
language, it contains a brief account of some of the 
past and present uses of copper and its alloys. The 
first chapter is headed “The Metal Age,” and deals 
with the dawn of metallurgy ; then follow two chapters 
~ Early Processes” and “Copper in the British 
sles,” which describe the gradual development of 





the arts of smelting, casting, and fashioning of the 
metal down to Tudor and Stuart times. The next 
chapter contains an account of the growth of the copper 
industries in the seventeenth and eighteenth centuries, 
and this is followed by chapters dealing, from the 
historical point of view, with copper in the electrical 
industry and in architecture. The book concludes 
with a chapter on present-day applications, sources of 
supply, &c. While it is conceded that much of the 
historical information given is not of direct practical 
use, we feel sure that the book will be read by engineers 
and metallurgists with interest. It is altogether a 
capital little work, which will, no doubt, find its way 
into many hands, thus enhancing the reputation of the 
Copper Development Association. 


The proceedings of the French Institution ot Naval 
Architects, the Bulletin de V’Association Technique 
Maritime et Aéronautique, vol. xxxviii, recently issued, 
deals with the thirty-eighth annual meeting of that 
institution which was held in Paris on June 5 to 8 of 
last year. The papers read numbered 26, and dealt 
with ship construction, propulsion, stability and speed ; 
searchlight mirror design; the fatigue of metals 
and the stresses on ship and aeroplane elements ; 
Diesel engines for ship propulsion ; ancient Greek and 
Roman galleys, &c. The reprint of these papers, 
together with the discussions to which they gave rise 
forms an informative volume of value to ship, marine 
_— and aeroplane designers. One of the con- 
tributions, dealing with bearings and the oil film, by 
M. H. Brillié, is an addition to the one by the same 
author read before the Institution of Naval Architects 
(see ENGINEERING, vol. cxxxvii, pages 441, 464). The 
Paris meeting was opened by the chairman, M. E. 
Rousseau, who reviewed the progress which had 
been made since the preceding meeting, held twelve 
months previously, in regard to naval ships, merchant 
ships and aviation. He found no really new departure 
to put before the members, but noted that electric 
welding was being resorted to in an increasing measure. 
He expressed the opinion that steam propulsion was 
holding its own against rival methods, and believed 
that progress might be expected from the standpoints 
of weight, consumption and radius of action. In 
regard to merchant ships, M. Rousseau alluded, among 
other points, to present-day researches on fire alarms, 
fireproof materials and fire extinguishers. Particular 
interest is likely to be aroused by the paper on Greek 
and Roman galleys, by Capitaine Carlini, which is 
fuily illustrated and forms a most interesting com- 
munication on a subject of which most naval architects 
know little. The book is a large volume of close 
upon 700 pages. It is published by the offices of the 
Association, 7, Rue de Madrid, Paris, at the price of 
250 francs, plus 13 franes 40 for postage. 





In No. 16, New Series, of Professional Papers entitled 
The National Plans, by Brigadier H. St. J. L. 
Winterbotham, and published by His Majesty's 
Stationery Office at 4s. 6d. net, will be found a history 
of the ordnance survey large-scale plans, based, as 
regards the early years, on documentary evidence, and 
as more recent times on the author’s personal 
knowledge, recording the routine of production and 
everyday experience. As is well known, the standard 
scale for large-scale plans is 1/2500, to which scale 
the surveys are plotted. The 6-in. scale maps are 
reduced from the 1/2500 survey by photography, and 
enlargements to a scale of 1/1250 are supplied when 
required. All other large-scale plans, that is 6 in. 
and over, are now obsolete. No surveying or revising 
to a larger scale has been done since 1894, except 
when some Local Authority have agreed to pay the 
extra cost of surveying or revising, and in actual fact, 
the author states, there has been no revision or sur- 
veying at the cost of any Local Authority since 1910, 
which he attributes to the fact that Local Authorities, 
when they have to meet special expenditure of this 
nature, prefer to carry out the survey or revision 
locally, thus employing local labour. It is instructive 
to note that the establishment was fixed at 1,462 in 
1918, but was automatically reduced to 1,211 when 
the survey of Ireland was taken over by the two new 
Irish Governments. In 1922 the economic position 
of the country called for another reduction, and the 
establishment then sank to 1,000. The author 
comments, however, that although the total reduction 
is about 28 per cent., that in the number of revisers is 
about 60 per cent. Since the war there has been an 
increased demand for both large and small-scale maps, 
and as these have to be printed, the chief cut was 
made in the ranks of those actually engaged in taking 
measurements on the ground. This account of map 
making should draw public attention to the great 
need which exists for expanding this service so that 
our maps may be brought up to date. In many ways, 


the fact that they are so much in arrears causes great 
inconvenience. 





SLOW BENDING TESTS ON LARGE 
NOTCHED BARS. 
By J. G. Docurrty, D.Sc. 


THE relation between the behaviour of structural 
materials in laboratory tests and the behaviour of the 
material when it forms part of a structure is a matter 
of fundamental importance. While discrepancies may 
be covered by the factor of safety employed in the 
design, every opportunity should be taken to collect 
data regarding the behaviour of materials in actual 
service. 

This is specially important in members of large size 
when discontinuities are present. For obvious reasons 
(e.g., capacity of testing equipment, cost, &c.), tests 
are usually carried out on specimens of comparatively 
small dimensions, and it has long been known that 
such tests often fail to give a true indication of the 
quality of the material when it is used in different, 
larger, sizes. This point was clearly brought out in 
some tests by the late Sir T. E. Stanton and Mr. R. G. C. 
Batson (Proc. Inst. C.H., vol. ccxi, page 127) on 
geometrically similar notched-beam test pieces varying 
from 63-mm. by 63-mm. section to 5-mm. by 5-mm. 
section. These tests showed that, by whatever 
standard “ brittleness”” might be measured, the larger 
test-pieces were definitely more “ brittle” than the 
smaller. It should be noted that these were impact 
tests, but the author’s work already published, as well 
as the results of the tests about to be described, show 
that the same tendency is found when the bending is 
carried out slowly, in a test occupying, perhaps, several 
minutes. Much work has also been done on the 
same subject by Moser, Goerens and Mailander, and a 
general summary of this and other work will be found 
in a paper on “The Meaning of the Notched-Bar 
Impact Test,” read by Dr. R. H. Greaves before the 
International Association for Testing Materials. In 
this paper he says, ‘‘ The transition from high to low 
impact is discontinuous, but occurs over 4 
region of scattered observations which, if very narrow, 
may resolve itself into a steeply falling curve. The 
transition may be brought about by the alteration of 
certain tal conditions, ¢.g., by increasing the 
size of the test-piece while retaining geometrical 
similarity, &c.” 

‘“* Geometrically similar’ test-pieces are such that 
all linear dimensions are in the same ratio. Thus, 
a notched-beam specimen of square section 10 mm. by 
10 mm., span 44 mm., with a 45-deg. notch 2 mm. 
deep and 0-25mm, root radius, is geometrically 
similar to a specimen of square section 100 mm. by 
100 mm., span 440 mm., with a 45-deg. notch 20 mm. 
deep and 2-5 mm, root radius. 

the principles of similarity as enunciated by 
Sir James Thomson and Professor Arch. Barr could 
be applied to these tests the comparison of results 
would be simple, because, since the loads carried at 
every stage of the test would be proportional to the 
squares of the linear dimensions and the deflections 
proportional to the linear dimensions, the work done 
during the tests, which is equal to the energy absorbed, 
would be proportional] to the cube of the linear dimen- 
sions, and the same di of toughness or brittleness 
would be found for pa size. As already mentioned, 
this is not found in actual experiment, as the energy 
absorbed is proportional to a power of the linear 
dimensions which varies with the material and which 
lies between the square and the cube in most cases. 

In some notched-bar bending tests, both slow and 
impactive, carried out by the author,* the change in 
the type of fracture of specimens geometrically similar 
to the standard Izod, and ranging from 4-mm. by 4-mm. 
to 12-mm. by 12-mm. section, was observed in a 
variety of ways, of which two may be mentioned here. 
Autographic records of load on a base representing 
the travel of the striking tool showed that for a metal 
of extreme ductility, such as annealed phosphor-bronze 
or copper, the form of the diagram was as in Fig. 1 (a), 
page 212, while for moderately ductile metals, such 
as mild steel, the form was as in Fig. 1 (6), and for 
metals of lower ductility the form was as in Fig. 1 (c). 
In the last case the test might be interrupted by a 
sudden crack, or series of cracks, which showed as 
instantaneous falls of load, i.e., as vertical drops on 
the diagram. In tests of mild-steel specimens of 
varying size, the diagrams, when plotted to the same 
size (i.e., load — square of linear dimensions on a base 
of striker travel + linear dimensions), were as shown 
in Fig. 1 (d), showing definitely the decrease of ductility 
with increase of size. In other cases the decrease 
of ductility with increase of size was shown by an 
increase in the incidence of cracking. For example, 
100 per cent. of the 12-mm. by 12-mm. specimens of 
normalised nickel steel cracked during tests at a 
certain speed, but none at all of the 4-mm. by 4-mm. 
specimens. 

On the conclusion of these tests it was decided to 





* ENGINEERING, vol. cxxxiii, page 645 (1932). 
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carry out a few tests on still larger specimens—up to, | 
say, sections of 100 mm. by 100 mm. No apparatus 
was available to test these large specimens as canti- 
levers, as in the Izod test, so it was necessary to use | 
freely-supported, centrally-loaded beam spec imens, | 
with the notch on the tension side, midway between 
the end supports. The span was made equal to twice 
the distance from the striking point to the notch in| 
the standard Izod test, viz., 44 mm. for the 10 mm. by 





10-mm. specimens, and in proportion for the other | 


sizes. 
Material Used.—No material of sufficient uniformity 
being available at first for specimens of 100 mm. by 
100 mm. section, it was decided to carry out a series 
of tests on specimens of the desired depth, but 
narrower, viz.:—-10 mm. by 2:5 mm. up to 100 
mm. by 25 mm., approximately 4 in. by 1 in. 
Preliminary tests had, accordingly, to be made to 
establish (a) the difference in behaviour, if any, of 
beam and cantilever specimens of the same material 
and size; (6) the difference in behaviour due to the 
change of shape of section from square to rectangular. 
These tests were carried out on specimens 10 mm. in 
depth, and the results obtained, which need not be 








quoted here, showed clearly that the differences were 





Fie 








slight. 


If anything, the beam specimens showed more 
ductility than the cant lever, as did the rectangular 


as compared with the syuare section. Thus it could 
safely be assumed that any brittleness which might | 
be found in the tests on latge specimens was not due | 
to the change of shape or of the method of support. 

Later, through the kindness of Sir Henry Fowler and | 
of the London Midland and Scottish Railway Company, | 
a bar of forged mild steel, 100 mm. by 100 mm. in| 
section was obtained, sufficiently long to make a beam | 
specimen of 440-mm. span. It was hoped that the 
bar would be so homogeneous that when smaller test 
pieces were cut from the undamaged portions of the 
larger specimen, the results obtained would be com- | 
parable. 

The standard tests on these 
tabulated in the next column 


steels gave results as 
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So far as the author is aware, this 100 mm. by 100 mm. | experiments being, at this stage, qualitative, rathe, 
notched-bar specimen is the largest that has been tested. | than quantitative. From these readings of load ani 
Method of Carrying Out the Tests.—The tests on | deflection, diagrams can be drawn similar to thos 
these beam specimens were carried out in standard | obtained autographically in the tests on the small 
testing machines of suitable capacity, arranged for | 
bending tests. The load was applied to the mid-point | Fig.2. 
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The bending was 


rate of 

measured by dial gauges, or by multiplying levers and | necessarily slow, as readings of deflection had to be 
} taken and recorded. The duration of the tests varied, 

___. | with size, from about 2 minutes to 10 minutes. 

| Discussion of Results—The results obtained are 


smaller specimens. The deflections under load were , cantilever specimens. 


| stands 
n UTS Elonga- | R. of A. | a |}shown in Figs. 2 and 3, in which the ordinates are 

tion Test. | Load Deflection under load 
— es wercenenl wen . | Area of section we Depth of specimen * ' 
Tons per If the tests followed the ordinarily accepted laws of 
nan atone te Percent. | Percent. | Ft.-Ib. similarity, these diagrams, for any one metal, would 
‘Lin. 28-0 27 | ga-5 | 33 | be identical. This is far from being the case, the only 
B steel, 4 in. by | point of similarity being the height of the point Y, 
4 in 27-9 39 64-0 40/45 that is, the stress at which the slope of the curve changes 


- ——|suddenly. It has been shown* that the deformations 


scales, according to the size of specimen and the | are plastic and local, and there is no evidence of tearing 
arrangement of testing machine used. 
degree of accuracy was aimed at, the object of the 





Only a moderate | —— - 
; * See ENGINEERING, vol. cxxvi, page 597 (1928) 
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up to this point. At the point Y tearing commences, 
and gradually spreads from the root of the notch into 
the specimen. It would therefore appear that the | 
stress at which tearing commences is practically | 
constant, irrespective of the size of the specimen. The | 
subsequent progress of the test showed marked differ- | 
ences. The load increased steadily with increase of | 
deflection up to a maximum, but the heights of the | 
individual graphs varied considerably. This result 
was unexpected, as the origina] tests on specimens 
varying from 4 mm. by 4 mm. to 12 mm. by 12 mm. 
seemed to indicate that the diagrams were similar up 
to the point of maximum load. Without further 
investigation it is not possible to account for these 
differences of height. They may be, in part, a dimen- 
sional effect, but the 20 mm. by 20 mm. specimens of 
B steel give both the highest and the lowest of the 
group of diagrams for that steel. Part of the dis- 
crepancy may also be due to the experimental in- 
accuracies already mentioned, and also to the want 
of homogeneity of the materials, though the constant 
height of the point Y seems to indicate that the want 
of homogeneity was not excessive. 

The main object of the tests was to investigate the 
variation, with size, of the point at which the initially 
smooth progress of the test might be interrupted by 
a sudden crack, as indicated by a sudden drop in the 
load carried by the specimen, as well as by a change 
in the character of the fracture, from the moderately 
ductile type with considerable deformation, to the 


Fig.8. 
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brittle type with practically no deformation. In regard 
to this point the results are of considerable interest. 

The tests on the 10-mm. specimens of both steels 
proceeded smoothly, the load reaching a maximum and 
then falling gradually as the tear extended further into 
the specimen. (See Figs. 2 and 3.) In the 20-mm. 
specimens of B steel, the tests proceeded smoothly for 
a time, but just about the point of maximum load the 
specimen failed with a sudden crack and an almost, if 
not quite, instantaneous fall of load. In the early part 
of the tests there was nothing to indicate that such 
cracking would occur. In larger specimens (50 mm. 
by 50 mm.), the crack occurred at an earlier stage of 
the test, and in the 100 mm. by 100 mm. specimen it 
occurred at a very early stage, with comparatively 
little deformation and a very brittle type of fracture, 
such as are shown in Figs. 4, 5 and 6. In all cases the 
cracking of the largest specimens was extremely violent, 
the broken halves of the specimen jumping several feet 
clear of the testing machine. In the A steel, the test 
was interrupted by a sudden crack only when a size of 
50 mm. by 12} mm. was reached, and the two tests on 
this size illustrate the discontinuous nature of the 
transition from high to low impact figure (cf. Greaves, 
loc. cit.), which is also the transition from the smooth 
curve to the curve interrupted by a crack. One of 
these tests proceeded smoothly, the load reaching a 
maximum and then falling gradually, though more 
rapidly than in the case of the smaller specimens. 
rhe other specimen fractured in a brittle manner at a 
comparatively early stage of the test, and with little 
deformation. Figs. 6 and 7 show the side and faces of 
the fracture of the 100 mm. by 25 mm. specimen. 

The transition size of the B steel was apparently 
between 10 mm. and 20 mm. This is brought out 
very clearly if the energy per unit volume be plotted 
on a base representing the size of the specimen, as in 
Fig. 8. The energy is easily deduced from the area 
of the load-deflection diagrams. The “ volume” taken 
was (area of section) by (depth of section). These 
two graphs are not directly comparable, as indicating 
the relative quality of the two steels, owing to the 
different shape of the cross-section. They are plotted 
merely to illustrate the discontinuity already referred to. 

The whole of the experimental work here described 
was carried out in the Engineering Laboratory of the 
Royal Naval College, Greenwich, and the author would 
like to acknowledge the interest taken in the work by 
Professor B. P. Haigh, D.Sc., and the many helpful 





Suggestions received from him. 


THE NEW DUNSTON POWER STA- 
TION FOR THE NORTH-EASTERN 
ELECTRIC SUPPLY COMPANY.* 

By W. M. Anprrson, Assoc.M.Inst.C.E. 


THE new Dunston power station is situated on the 
south bank of the River Tyne, about 2 miles west of 
Newcastle, and has the important advantages of 
proximity to the centre of gravity of the load and easy 
access to cheap fuel. 

The behaviour of the underlying strata of the site 
during the construction of the original station influenced 
the method of carrying out the works described. Before 
piling of the site was commenced, two test piles 60 ft. 
long were driven through the bed of ballast, which 
occurs at approximately —30 O.D.; particulars are 
given of the results. Owing to the large number of 
piles which were driven during construction, the 
displacement and consolidation of the site were most 
marked. The manufacture and driving of about 
6,300 14-in. square reinforced concrete piles are dis- 
cussed. The sinking of 22 pressure piles, adjacent to an 
existing building, is described in detail. 

The turbine-house is 453 ft. 9 in. long by 90 ft. wide, 
and 91 ft. high from basement to roof; it will accom- 
modate four 50,000 kW turbo-alternator sets, of which 
three have been initially installed. The east gable is 
temporary and is prepared for extension. The design 
and construction of the turbine-house are dealt with, 
and reasons are given for the adoption of a hollow 
roof and of patent glazing on the sides. Six extraction 
ventilator fans are installed, which will completely 
change the turbine-house atmosphere three times an 
hour. In the event of additional ventilation being 
required, shutters in the dividing walls between the 
turbine-house and boiler-houses can be opened and 
air drawn from the turbine-house by the forced draught 
fans seryjugt the boilers. 

The sker-fired boiler-house is 196 ft. long by 121 ft. 
wide and 91 ft. high, and the pulverised-fuel-fired 
boiler-house is 196 ft. long by 143 ft. wide and 91 ft. 
high. The boiler-houses are of similar design, the 
width of each being divided into three bays. The 
centre bays, 34 ft. wide, are arranged as firing aisles, 
with the coal-storage bunkers at approximately roof 
level above them. The main cross frames of each 
boiler-house have sets of portal bracing to take away 
any wind bending moment from the foundations. 
Expansion joints have been provided at the partitions 
between the boiler-houses and turbine-house. 

The switch-house is an ‘‘ H”’-shaped building, the 
two long legs housing the switchgear units and the 
centre portion being divided into floors for motor 
generators, batteries, cable room and station operating 
room. The whole building is fireproof, with provision 
in the switch chambers for getting rid of burning 
oil in the event of an explosion in a switchgear unit. 

The pump house is of reinforced concrete, situated 
at the up-river end of the site. It was constructed in 
the dry, within a steel sheet-pile cofferdam. The rear 
of the structure is founded directly on the ballast on 
mass concrete inside steel sheet-pile secondary coffer- 
dams. The front is piled with a row of reinforced- 
concrete sheet-piles to prevent river-bed movement 
from removing earth from underneath the structure. 

The circulating water inlet mains are of cast-iron, 
64 in. diam., and the outlets 76 in. diam. The mains 
were tested in lengths of from 150 ft. to 200 ft., at a 
pressure of 30 lb. per square inch for one hour. Sections 
of the pipe-line were isolated for test purposes by 
assembling bulkheads inside the pipes. Cast-iron 
rings 2 in. thick, projecting 5 in. inside the pipe, were 
fitted between adjacent pipes, which, at test points, 
were flanged, and bulkhead plates were bolted to 
these rings and made watertight. After test, the 
bulkhead was removed and the projecting part of 
the cast-iron ring cut out by means of a stern-tube 
borer assembled inside the pipe. For access to the 
pipe at test points, 24-in. manholes are provided. 
Where buried in the concrete of the turbine-house 
basement, the circulating water pipes are of mild 
steel having flanged joints with rubber packings. Two 
methods of making the packing rings are described. 

The outfall works are situated at the eastern 
extremity of the site so that the higher temperature 
of the discharge will not affect the temperature of the 
ingoing water. The structure is of reinforced concrete 
carried on reinforced concrete piles; it is anchored 
back to a mass concrete pipe anchorage and protected 
by a timber dolphin. 








TABLES FOR THE ANALYSIS OF PER1opDIC WAVE Forms. 
—Messrs. Macmillan and Company, Limited, St. Martin’s- 
street, London, W.C.2, have reprinted the Tables for the 
Analysis of Periodic Wave Forms, covering odd harmonics 
only, from Alternating-Current Electrical Engineering, by 
Philip Kemp, M.Sc., M.I.E.E., and are supplying them 
separately at the price of 8d. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS: NORTH - WESTERN 
BRANCH. 


A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers’ Club, Albert-square, Manchester, on Thurs- 
day, January 31. The chair was occupied by Mr. G. N. 
Shawcross, M.B.E., and a paper on “The Care of 
Modern Steam-generating Plant from the Water Side ” 
was read by Mr. R. J. Glinn. The paper had been read 
at London on Friday, January 25, and was reprinted 
in abridged form on pages 129 and ante. A condensed 
account of the discussion at the London meeting will 
be found on page 122 ante. 

The discussion at Manchester was opened by Mr. 
Shawcross, who commenced by observing that the 
paper was more concerned with the constitution of 
the boiler water, rather than with the form and material 
of the evaporating surface. His own experience had 
been chiefly with Lancashire boilers operating at about 
200 Ib. per square inch, fed with untreated water, 
the result of which was to cause all the chemical 
reactions to take place in the boiler itself. The railway 
with which he was associated had determined that 
this state of affairs should not occur with its loco- 
motive boilers, and had installed a considerable 
number of water-softening plants to supply treated 
water to these boilers. Mr. Shawcross then exhibited 
a piece of unused superheater tube to illustrate a 
possible source of trouble. Normally, such tubes were 
completely covered with a magnetic oxide of iron 
following the rolling processes, and when this was the 
case, the tubes did not pit nor corrode very much. 
In certain circumstances, however, there appeared to 
be conditions of local stress in the tubes. At the 
lines of stress at these points, ferric oxide was apparent, 
whereas the rest of the tube showed magnetic oxide. 
It appeared that corrosion was set up rather rapidly 
at these places. Microscopic examination revealed the 
usual slip bands, and by annealing the tubes, a small 
amount of twinning of the crystals could be detected, 
showing that the tube had been slightly overstressed 
in manufacture. There seemed to be some evidence 
of a condition of attack and corrosion in the tube 
itself, apart from the feed water. He wondered if 
the author of the paper had come across similar 
conditions in tubes before they were put in the boiler. 
If it could be shown metallurgically that two condi- 
tions of structure existed in such tubes, it would seem 
that pitting and corrosion might occur from intrinsic 
causes, and not be wholly due to any chemical treat- 
ment of the water. 

Mr. A. A. Pollitt thought that the author’s figures 
as to the maximum permissible boiler water concentra- 
tion for pressures between 600 Ib. and 850 lb. per 
square inch, were too high. In a certain power station 
plant, working at 475 lb. per square inch, there was 
excessive carry-over with a boiler water concentration 
of 150 grains per gallon, and the trouble had been 
eliminated by reducing this to 70 grains per gallon. 
In another plant, working at 375 lb. per square inch, 
the boilers had to be maintained at a maximum con- 
centration of 50 grains per gallon, and even then 
carry-over had not been entirely eliminated. With 
higher pressures than these, the difficulties were 
increased. It needed only an almost infinitesimal 
layer of solid matter on the turbine blades to impair 
the efficiency seriously. The solid concentration 
must be kept as low as possible in turbine plant, for, 
as boilers generally supplied steam having 1 per cent. 
wetness, a solids content of thesteam equal to | per 
cent. of the boiler water concentration might be 
anticipated. The necessity for maintaining a definite 
concentration of alkali in the boiler as a protection 
against corrosion and of sodium sulphate as a safeguard 
against embrittlement, had been indicated in the 
paper. These two materials, with the trisodium 
phosphate added to avoid scaling from residual or 
accidental hardness, totalled 80 grains to 90 grains per 
gallon. The steam generated from such boiler water 
would, therefore, normally contain 0-8 grains to 
0-9 grains per gallon of solids. Experimental work 
in the United States indicated that trisodium phosphate 
to the extent of only 0-1 grains per gallon with 10 grains 
per gallon of sodium hydroxide was effective against 
embrittlement. If this finding could be substantiated 
in practice, it would halve the boiler water concentra- 
tion, as this small amount plus the necessary 10 
grains of sodium hydroxide would replace 40 grains 
per gallon of sodium sulphate. There was, however, 
hardly sufficient evidence to show that the change 
could be made with high-pressure plant, and in the 
United States experimental work was proceeding in 
the field on the actual washing of the steam with 
condensate. He could not agree with the author’s 
conclusion that routine chemical tests could be carried 
out by an engineer. He considered a trained chemist 





* Abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, February 5, 1935. 


with adequate facilities was indispensable. 
Mr. W. A. Ward also expressed the opinion that the 
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total solids in the boiler water recommended in Appen- | Appendix I as good practice. According to Hall, in the 
| Transactions of the American Society of Mechanical 


dix 1 were too high. He considered that the maximum 
for pressures above 500 Ib. per square inch should be 
100 grains per gallon, and not more than, say, 80 
grains per gallon for pressures of 625 lb. per square 
inch and over. In any efficient steam driers 
and purifiers ought to be fitted. Chemical compounds 
in solution reduced surface tension and increased or 
accentuated priming and particles of any kind in 
suspension, but not in solution, had a similar effect. 
He thought more attention might have been given in 
the paper to the question of dissolved and evolved 
gases in causing corrosion and pitting, especially 
carbon dioxide, a gas frequently found in raw water 
or which might be evolved in a boiler if the water- 
softening process had not been completed before 
entry. A further source was organic matter derived 
from small plants, or from coal dust, which had entered 
the water due to inefficient filtering or uncovered 
storage tanks. Mr. Ward then dealt in some detail 
with the chemical reactions between carbon dioxide 
and iron or steel, and mentioned that the subject was 
fully treated in a book* referred to in the bibliography 
appended to the paper. It would be obvious, he said, 
that the transformation of metallic iron into oxide 
could take place without the intervention of any free 
oxygen and the rate of corrosion in a plant operating 


case, 


continuously like a boiler would tend to increase. If | 


the alkalinity were sufficiently high, these processes 
of corrosion were checked by the neutralising of the 
original carbonic acid, or any acidic carbon compounds 
formed. 

Electrolytic corrosion had not been dealt with in 
the paper, but it might be pointed out that slight 
acidity caused by carbon dioxide, or from some other 
sources, would make the boiler water an electrolyte, 
and promote electrolytic action between various 
plates or differing parts of the same plate, thus causing 
corrosion by liberation of the nascent oxygen. Nothing 
had been said about the intensification of both chemical 
and electrolytic corrosion in the depressions formed by 
pitting. Caustic embrittlement had been rightly 
referred to as chemical embrittlement in the paper. 
He believed compounds other than caustic alkali might 
be responsible for granular attack and weakening of 
the metal. The use of forged drums for high-pressure 
boilers minimised these risks. He held strongly to 
the opinion that nothing less than a distilled and 
de-aerated or de-gassed feed should be employed 
when boiler pressures were over 400 lb. per square 
inch. The feed system should be enclosed, and if 
water-treatment plant were necessary, either for the 
direct feed or for preparation of the water entering 
the evaporators, the capacity of the softeners and 
tanks should be sufficient to ensure completion of the 
chemical process before the water was used. Filtering 
should be insisted upon, preferably with sodium 
aluminate as a coagulant 

Mr. C, E. Stromeyer, O.B.E., first referred to his 
investigations of 1914, on the subject of caustic em- 
brittlement. He thought that the question was 
somewhat misapprehended in the United States, where 
the strength of the steel itself seemed to be investi- 
gated. Embrittlement, as a general defect, was not 
essentially a boiler problem, and was not the result 
of a chemical or a gas which penetrated the metal, but 
a condition which travelled in the metal itself. It 
seemed possible that caustic embrittlement was of the 
same nature. He then gave some instances of embrittle- 
ment caused by the shearing of strips for test pieces 
from a steel plate, where a change in condition was 
demonstrated. Something of the kind, he thought, could 
occur with comparatively low percentages of sodium 
hydroxide. That the experimenters in the United 
States had difficulty in explaining caustic embrittle- 
ment as a boiler defect was due to the fact that the 
sodium hydroxide was never so highly concentrated 
in the boilers examined as in the experiments which 
had to be made to produce similar results. Mr. 
Stromeyer then referred to the difficulties caused in 
a boiler by sediment, and offered an explanation of 
its behaviour in influencing evaporation. It was 
possible that evaporation did not take place from the 
surface of the water, but from the surface of small 
particles suspended in the water. 

Mr. Crowther said tha” it seemed as though soluble 
solids played an important part in carry-over. There 
might be, however, something attributable to suspended 
particles such as were present in a phosphate-treated 
water—phosphate haze. it was quite common to find 
that such a water, when shaken up, produced a more 
or less stable lather. Such a condition seemed likely 
to contribute to carry-over. The possibility of corro- 
sion, due to dissociation of the steam itself, particularly 
at high temperature and pressure, had not been referred 
to. It seemed to him an aspect of high-pressure work 
not sufficiently emphasised. An hydrogen ion con- 
centration of about 8-4 had been recommended in 

* Boiler Chemistry and Feed Water Supplies. J. H. 
Paul. 1919. 
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Engineers, Fuels Division, 1929, a feed water should 
have a hydrogen ion concentration of 9-6 to prevent 
corrosion of iron. He would ask if the author’s value 
referred to an “‘ open” or “‘ closed ”’ feed water system. 
He would also like to know whether the author con- 
sidered lime and soda softening with aluminate, plus 
phosphate conditioning, preferable to zeolite softening 
for boiler-feed purposes. 

Mr. Creasey said, referring to the last speaker’s 
comments on phosphate haze, it had been held that 
such haze seemed to increase the carry-over into the 
superheaters, and further into the machines. Several 
other remedies had been suggested, including ferrous 
sulphate and sodium aluminate. Ferrous sulphate 
required very stringent chemical control. With the 
phosphate treatment there was also trouble with 
precipitation in the feed water pipe lines. It had 
recently been suggested that certain meta-phosphates 
would be successful in eliminating that trouble, and 
wondered if the author had had any experience with 
these salts. 

Mr. A. Cameron took the view that the modern 
boiler functioned as much as a vessel in which chemical 
solutions were concentrated, and partially evaporated 
at high temperatures and pressures, asa steam generator. 
It was therefore essential to pay more attention to the 
chemical reactions occurring than had been the case, 
and the problem of scale prevention had by no means 
been solved, in spite of all that had been written on 
the subject and the methods that were now employed. 
The chemist and his laboratory must be more widely 
made use of. At the same time, the physical condi- 
tions of boiler metals and the fabrication of them 
and of boilers should be investigated when failures 
occurred through supposedly chemical action. In the 
illustrations given in the paper of plates cracked by 
caustic embrittlement, it appeared, for instange, that 
some of the holes had been “ drifted.” It was*claimed 
that caustic embrittlement could be inhibited by 
proper treatment of feed water and by the elimination 
of undue stresses in fabrication, but there was still 
much to be investigated. He had heard of sulphuric 
acid, for example, being added to the feed water, and 
would enquire if the author had any knowledge of this 
practice and the results obtained from it. He believed 
the Department of Scientific and Industrial Research 
were investigating the base exchange method, particu- 
larly with regard to the materials used, and their 
softening powers for water containing different salts of 
calcium and magnesium. The department was also 
conducting research on the cracking of boiler plates. 
This investigation would doubtless provide information 
of real value when the report was issued. Reference 
to electrical systems of scale prevention had been 
omitted from the paper. There seemed to be little 
reliable information concerning practical tests of such 
systems, and it would be interesting to have a com- 
prehensive report from some engineer on the result of 
the various electrical devices. 

Colonel Tennant remarked that as a user of tubular 
boilers, the paper seemed to be rather disconcerting. 
He considered that the boiler makers themselves should 
report on the actual water conditions under which an 
ordered boiler was to be worked, and he wondered 
whether some sort of a connecting link existed between 
boiler insurance companies and boiler makers. It was 
important that there should be some contact, the 
insurance companies being, as a rule, in close touch 
with operating conditions. 

Mr. H. L. Guy, in his contribution to the discussion, 
gave, generally, the substance of his remarks at the 
London meeting, and added a comment that the author 
had stated that the condensate from turbines was 
always acid. He, himself, would hesitate to believe 
that this was due to the turbine part of the installation. 

Mr. Glinn then replied. He agreed, he said, with 
Mr. Pollitt, that the total solids in boiler water should 
be kept as low as possible. His own figures were 
given more from the point of view as to the highest 
that could possibly be allowed rather than that which 
was really desirable. There were, unfortunately, few 
power stations which could be run at the totals suggested 
by Mr. Pollitt, but they should be aimed at wherever 
possible. As to the figures of carry-over, it should not 
be forgotten that the examples quoted in the paper 
were not taken from normal working. They were 
given to illustrate specific cases of trouble, caused by 
an unduly high carry-over. In a well-run power 
station, the carry-over figure would be very much 
He was not in a position to endorse the use of 
trisodium phosphate. Its employment hitherto had 
been largely experimental, and the subject needed, in 
his opinion, further research, which research might 
well be considered by the Institution in connection 
with other bodies. He thought the view held that 
sodium sulphate was the cause of a great deal of 
trouble should be investigated more fully; it might 
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Longmans, Green and Company, London. | be found that this substance was not as harmful as 








a small amount of some other substance. Mr. Pollitt’s 
remarks about the functions of a plant chemist he 
endorsed, and thought he had made it clear in his 
paper that the man carrying out the routine tests 
would be properly instructed and supervised by a 
qualified chemist. 

Mr. Ward had referred to dissolved gases, and had 
mentioned a book in connection therewith. This book 
would answer Mr. Guy’s point about the acidity of 
the condensate. Condensed steam was inclined to be 
on the acid side, and did require some slight alkali 
conditioning. He would like further time to consider 
Mr. Stromeyer’s points. As to the question of carry- 
over and phosphate haze, this was certainly trouble- 
some, but could be kept down. Zeolite salts could 
be used for certain cases in which the soluble salts 
were not increased, and the zeolite water conditioned 
to give it caustic soda alkalinity. Some information 
about sodium meta-phosphate had been forthcoming 
in the discussion at London. He could not advise the 
use of sulphuric acid for water treatment on account 
of the attendant risks. Such reports as he had had 
of electrical systems were very conflicting. Generally, 
it would appear some of the systems could act so as 
to prevent scale adhering to the tube surfaces, but 
had no effect on salts in solution which would find 
their way into the superheater. Mr. Guy’s comments 
dealt with a most important point, but unless the 
water could be put into the boiler in a better condition 
than it was at present, it was difficult to see how 
carry-over could be entirely prevented, at least as far 
as the superheaters. The best water that could be 
obtained in an ordinary industrial plant had a con- 
densate content of about 0-1 grains to 0-2 grains of 
mineral matter per gallon, and an equal amount of 
organic matter. Considerable improvements would 
doubtless be made, both in the water and in the treat- 
ment of steam by scrubbers, &c., but until the feed 
was right pure steam could not reasonably be ex- 
pected from a water which was not pure. 








ELECTRIC TRACTION IN ITALY. 


On November 20, 1930, Mr. G. Bianchi read a paper 
before the Institution of Electrical Engineers, * in which 
he gave an historical account of the development of 
electric traction in Italy, and described the lines 
along which further progress was to take place. At 
that time, 1,013-5 miles of track had been electrified, 
the predominating system being the three-phase, 
using a pressure of 3-7 kV and a frequency of 163. 
Two other systems were, however, being tried, 
namely, the three-phase using a pressure of 10 kV 
and a frequency of 45 cycles, and the direct-current, 
employing a pressure of 3 kV. To prevent inter- 
running difficulties it was intended that each system 
should be limited to a particular zone, the three-phase 
16%-cycle system being confined to the north, the 
three-phase 42-cycle system to the centre, and the 
direct-current system to the south of the country. 
Details of a further programme of electrification 
covering 309 route miles, 189 miles of which were on 
the three-phase system, and 120 miles on the direct- 
current system, were also given, the latter including 
the Benevento—Naples section and the new line between 
Bologna and Florence, both of which have since been 
completed. 

During 1932, the programme of conversion was ex- 
tended to cover a further 1,100 miles, and at the end 
of October, 1934, 162 miles of this had also been com- 
pleted. The lines affected by this development are, in 
the north, those between Trento and Merano, witha track 
mileage of 123, between Cueno and Trefarello, with a 
track mileage of 46, and between Fossano and Ceva 
with a route mileage of 77. The latter sections are 
supplied from the existing 60-kV transmission system 
through a line 60 miles long, which is connected 
to two sub-stations at Sangone and Cuneo, and through 
a second line, 20 miles long, from Fossano to Ceva, 
thus enabling the widespread primary transmission 
system in Piedmont and Liguria to be used for trac- 
tion purposes. Traction sub-stations have been 
established at Sangone, Cuneo, Ceva, Carmagnola, and 
Fossano. 

A general idea of the trolley-wire system employed 
on the Merano-Trento line will be gathered from 
Fig. 1, page 215, which also shows a framework carrying 
the overhead line for a direct-current line below the 
main conductors. A second view on the same line 
appears in Fig.2, and illustrates one of the travelling 
sub-stations, of which a description has already been 
given in ENGINEERING. 

In the south, the sections electrified include that 
between Naples and Salerno. This not only carries 
the through traffic between Rome and Reggio Calabria. 
but that between Naples and Brindisi, and for a portion 
of its length, that between Naples and Gragnano. It 
includes a number of steep gradients, that between 





ENGINEERING, vol. cxxx page 716 (1930). 





* See 








i te hal EN RTO TLS Ci at RENT 



















































































































a 












ht a: ll la Ce 


ee eeniemaneaneee 


3 a il 


hearted ea SY Caer rebates 


ties. banal 








22, 1935.] 


ELECTRIC 


TRACTION 


ENGINEERING. 


IN ITALY. 











Fia. 1. 











CrossInc oF THREE-PHASE AND Dirrect-CuRRENT LINES AT MESSOCORONA. 
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Nocera Inferiore and Salerno being as much as 2-6 per 
cent. There are also a number of tunnels. On this 
section, it was impossible with steam traction, to 
exceed a speed of 14 m.p.h. with passenger, and 9-5 
m.p-h. with goods trains, three locomotives being 
required for hauling the latter when their weight 
exceeded 440 tons. With electric traction, the speed 
has been increased to 31 m.p.h. with a load of 640 
tons, two locomotives being used. This line is supplied 
at 60 kV from the primary line of the Societé Meridonale 
di Elettricita through a sub-station at Fratta Maggiore 
and through two converting stations, one in Naples 
and one at Cava dei Tirreni, both of which are equipped 
with mercury rectifiers. Each converting station is also 
connected to a second primary line, which forms a ring 
with the first, so that an uninterrupted supply is 
ensured. As regards the traction supply, the over- 
head system is divided into sections about % mile 
I ng, each of which is insulated from those adjoining, 
and is fitted with tensioning equipment, so that the 
stress is the same during both summer and winter. 
Che supply from the sub-stations is controlled by 
high-speed circuit breakers, and the lines in each 
Station can be isolated by outdoor circuit breakers, 
which are remote controlled from the sub-stations. 
As a consequence of this electrification, the signalling 
has been modernised and the communication circuits 
have been placed underground. The locomotives 





TRAVELLING SuB-STATIONS AT TRENTO. 


employed on this line are equipped with six motors, 
each of which drives an axle through gearing, and 
have a total output of 3,000 h.p. The branch lines 
from Torre Annunziata to Gragnano, and the spur 
line from Nocera Inferiore have also been electrified, 
while the long section from Salerno to Reggio Calabria 
is also being converted, and is expected to be com- 
pleted by 1936. 

Electric traction is also to be employed on the 
privately-owned lines between Naples and Bajano, 
and between Mantova and Peschiera. The latter has 
only been opened a few months, and is now being 
operated by steam. 








CATALOGUES. 


Presses.—A circular sent us by Messrs. A. C, Wickman, 
Limited, Coventry, deals with Humphris presses. These 
embody the characteristics of multiple toggle action, 
giving intense even pressure with absence of impact, and 
perfect location of the ram through the elimination of 
all possibility of tilt. 

Portable Air Compressors.—Messrs. Holman Brothers, 
Limited, of Camborne, have published a catalogue- 
section on their H.S.B. portable air compressors for the 
supply of power to operate pneumatic tools of all 
types. The compressors are single-stage machines of 
iston type. They are provided with either 


the rotary 
iesel-engine drive, or with directly-coupled 


a petrol or 
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electrical motors. The complete portable sets are car- 
ried on wheel supported chassis. 

Centrifugal Pumps and Foundry Blacking Mizers. 
| Leaflets sent us by Messrs. Mirrlees Watson Company, 
Limited, 45, Scotland-street, Glasgow, refer to centri- 
fugal pumps of all classes for borehole pumping and 
water works, irrigation, sewage works, and industrial 
purposes, and to blacking-mixing plant for foundries, 

Air and Gas Compressor.—Fullerton compressors for 
air and various gases are the subject of a comprehensive 
| catalogue published by Messrs. Fullerton, Hodgart and 

Barclay, Eimited, Vulean Works, Paisley, Scotland. 
The claim is made that all their moving parts are so 
carefully balanced as to ensure a noticeable freedom from 
vibration. 

Electric Control Gear.—Messrs. The Donovan Electrical 
Company, Limited, 46-47, Great Charles-street, Birming- 
ham, 3, manufacture all types of electric control gear. 
A recently-issued catalogue deals with the Safuse and 
Donlok switch and distribution fuse gear, providing a 
line of gear suitable for the most severe duty in industrial 
establishments. 

Immersion Heaters.—Primarily intended for the heating 
of liquids, but suitable for similar treatment of viscous 
materials, such as oils, wax and bituminous compounds, 
Chromalox immersion heaters are a product of Messrs. 
Geo. Bray and Company, Limited, Leste, 2. A cata- 
logue received from them covers the entire range of 
types and capacities. 

Combined Isolating and Boiler Stop Valves.—Messrs. 
The Drayton Regulator and Instrument Company, 
Limited, West Drayton, Middlesex, have called attention 
to their H.M. combined automatic stop and pipe isolating 
boiler valves by the issue of a leaflet. These may be 
operated by hand-wheel, but close automatically, in 
case of back pressure or pipe bursts, and may be obtained 
with a remote closing device. 

Water Treatment.—Messrs. Babcock and Wilcox, 
Limited, Babcock House, Farringdon-street, London, 
E.C.4, have issued what must be regarded more as a 
treatise on the treatment of water for steam plants than 
as an ordinary catalogue, for it deals with all the chemical 
reactions involved in water testing, as well as affording 
descriptions of automatic water softeners, and combined 
de-oilers and softeners, to meet all steam-plant require- 
ments. 

Boilers.—Messrs. Ruston and Hornsby, Limited, 
Lincoln, manufacture the Economic boiler, with single or 
double banks of return tubes. Claims that their high 
efficiency and small space occupation make them suitable 
for service in such places as offices and public buildings, 
amusement centres, blocks of flats and other locations 
where space is valuable, are emphasised in a catalogue, 
which deals with their construction and illustrates their 
use in many actual installations, 

Electrical Instruments.—Remote indication, or record- 
ing, instruments for watts, kilo-volt-amperes and 
reactive kilo-volt-amperes are dealt with in a leaflet 
received from Messrs. Elliott Brothers (London), Limited, 
Century Works, Lewisham, London, §.E.13. In the 
system adopted no contacts or relays are used and the 
distant indication is instantaneous and continuous. The 
readings are claimed to be free from inductance effects of 
neighbouring cables. 

Pneumatic Tools.—All the Broomwade standard 
pneumatic tools and their accessories are included in a 
new catalogue prepared by Messrs. Broom and Wade, 
Limited, Bellfield Iron Works, High Wycombe. The 
firm make a wide range of multi-vane drills and grinders, 
which embody their special rotor motor design, as well 
as a large selection of riveting hammers, chipping 
hammers, caulkers, scalers and rammers for moulding 
service and tamping concrete. 

Industrial Electric Trucks.—A catalogue, published by 
Messrs. H. C. Slingsby, whose head offices are at 89, 
95 and 97, Kingsway, London, W.C.2, and 22, Rue de 
Chabrol, Paris, deals with what is perhaps the most 
complete range of equipment for the internal trans- 
portation of goods in any type of factory. They com- 
prise self-contained units, trailers which can be used 
with them, and elevating trucks, which are employed 
in conjunction with wooden or steel platforms to facili- 
tate storage. 

Automatic Voltage Regulator—Messrs. Brookhirst 
Switchgear, Limited, Northgate Works, Chester, now 
make a self-acting tap changer, complete with a regulat- 
ing transformer, as a self-contained unit in a street pillar, 
for voltage regulation. A folder received from the firm 
calls attention to its features and characteristics, and we 
are informed that further particulars of this, and other 
items, are given in the company’s publication No. 429, 
which will be sent to distribution engineers on application. 

Azle-Box Planers.—The axle-box planer, when com- 
pared with the standard planer with a reversing motor 
drive, may make claims of less cost and less space 
occupation. With it, setting time is small, and claims 
can be made for it of superiority in speed and productive 
capacity. Messrs. The Butler Machine Tool Company, 
Limited, Victoria Iron Works, Halifax, have sent us a 
catalogue dealing with the features of the 24-in.-stroke 
model which they make, 

Rectifiers for Experimental Work.—Mesers. The 
Westinghouse Brake and Saxby Signal Company, 
Limited, 82, York-road, King’s Cross, London, N.1, have 
produced a suitable rectifier set for installation in college 
and research laboratories for teaching purposes and 
experimental work. The suitability of the set for 
charging batteries where the general supply is by alter- 
nating current will be appreciated. The firm has sent 








us a booklet, priced at 1s., dealing with the construction, 
| and describing the many uses to which the set can be put. 
‘ 
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Patent on any of the grounds -rentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


400,229. H. R. Ricardo, of London. Two- 
Stroke Sleeve-Valve Engine. (2 Jigs.) April 20, 
1932.—The cylinder contains a sleeve valve B, closed 
at its ends by cylinder heads which fit within its end 
portions. Formed in the cylinder wall adjacent to the 
inner end of each cylinder head is a ring of exhaust 
ports A', which co-operate with a corresponding ring 
of ports in the sleeve valve which register with the 
exhaust ports in the cylinder wall during the scavenging 


Namea, &¢ 


period. The cylinder is so formed as to provide approxi- 
mately midway in its length a scavenging belt A%, 
which completely surrounds the centre part of the 


sleeve valve B. The part of the sleeve valve B, which 
lies within the scavenging belt A*, is provided with 
a circumferential thickening B*, through which passes 
a series of scavenging passages, the general direction of 
each of which is tangential with respect to a circle 
having for centre the axis of the cylinder, so that the 
air charge 











00.22%) 


rotate about the cylinder axis. 
under pressure. Formed on 


The 
the thickening 
socket in which is mounted the outer member E of a 


delivered 
B? is a 


air 18 


self-aligning bearing the inner member of which is 
engaged by a crank pin F on a small crankshaft, the 
axis of rotation of which is at right angles to the axis 
of the cylinder A, so that as the short crankshaft rotates, 
a combined oscillating and reciprocating movement is 
imparted to the sleeve valve B. Formed in each of the 
cylinder heads is a combustion chamber G having a 
diameter less than that of the sleeve B, while its depth 
i¢ considerably less than its diameter. The end of the 
circumferential wall of each combustion chamber G, 
remote from the piston, is connected to the end wall by 
a part G' having a curved surface, so as to avoid a sharp 
corner where the circumferential wall meets the end 
wall. A fuel sprayer H is provided in the wall of each 
combustion chamber, and so arranged as to inject a 
single jet of fuel fromm a point in the circumferential wall 
of this chamber midway between the mouth of the 
chamber and the end of the chamber, the direction of 
the spray being in a plane normal to the cylinder axis, 
and inclined at an angle of between 30 deg. and 60 deg. 
to a tangent to the circumferential wall of the combustion 
chamber. Reciprocating within the sleeve B is a piston 
J, the circumferential portions of the end faces of which 
are chamfered. The piston J is connected to a piston 
rod which passes out through the lower cylinder head, 
so that the piston rod gives to this combustion chamber 
an annular — Assuming the piston J to have com- 


preased an air charge invo the combustion chamber G | 


at the end of the cylinder remote from the piston rod, 
the sleeve valve B then occupies the position in which 
the exhaust ports at the end of the cylinder adjacent 
to the piston rod are open, while the scavenging passages 
in the thickened belt B* are uncovered by the face of 
the piston J adjacent to the piston rod. Scavenging air 
eaters in such a manner as to rotate about the cylinder 
axis, and forces the gases burnt during the last working 
stroke out through the open exhaust ports A, and thus 
fills the end of the cylinder with a fresh-air charge. 


Che piston now moves under the action of the expansion | 


of the gases as they burn with the fuel injected so as 
tirst to close the scavenging ports. In the meantime, 
the sleeve valve moves sO as to close the exhaust ports 
\', in the end of the cylinder adjacent to the piston rod 
|, whereupon continued 





movement of the piston com. ' 
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| pousnes the fresh rotating air charge into the lower 
combustion chamber G. At the end of the piston stroke 
| the face of the piston J remote from the piston rod 
| uncovers the scavenging ports and the sleeve valve 
opens the exhaust ports A! at the upper end of the 
| cylinder, so that the burnt gases are expelled. At the 
; same time fuel is injected into the lower combustion 
chamber G.—{ Accepted November 1, 1933.) 


HYDRAULIC MACHINERY. 


400,199. Rosser and Russell, Limited, of West- 
| minster, and E. J. Naylor, of London. Controlling 
a Closed Pump Circulation. (9 Figs.) April 5, 1932. 
The invention relates to installations in which a liquid 
is circulated by a pump in a closed circuit for the purpose 
of warming or cooling or for air conditioning or humidify- 
ing purposes. In the arrangement shown, the invention 
is applied to a hot-water heating installation in which 
|a pump E draws water from a boiler R and delivers it 
through the flow pipe F to heating apparatus, from which 
it returns through the return pipe to the reservoir R. 
Between the pump E and the reservoir R is fitted a 
three-way mixing valve V having a hot-water inlet 
connected to the reservoir R, a cool water inlet connected 
to the return side of the circuit and to the reservoir R 
and a mixed water outlet feeding the pump. A by-pass 
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K is connected between the mixing valve V and the 
delivery side F of the pump. On this by-pass is mounted 
a temperature-controlled valve J, acted upon by the| 
temperature of the water flowing through the pipe F)| 
to the heating apparatus. A filter is provided between 
the valve J and the pipe F on the by-pass. The valve J | 
is arranged to close with rising temperature and open 
with falling temperature. When the valve J opens, 
with falling temperature, the pressure on the delivery 
side of the pump is transmitted to the mixing valve 
and acts upon the latter so as to vary the es of 
cool and hot water forming the mixture supplied to the 
pump. A leak connection is provided between the 
by-pass K and the pipe on the suction side of the pump, 
so as to avoid locking a volume of water upon the mixing 
valve V when the valve J closes after having exerted | 
a regulating action. This leak, instead of forming 
a separate connection may take place through the valve 
itself, or both forms of leak may be employed together. 
An additional temperature-controlled valve M actuated 
by room temperature, may be provided. This valve M 
may be connected between the by-pass K and the pipe 
on the suction side of the pump. It will be arrange-j to 
open with rising temperature so as to lower the tempera- 
ture of the mixed water. A suitable form of mixing valve 
V employed in the arrangement is shown in Fig. 2. 
This valve has a cylindrical casing having radial inlets 
for the hot and cool water and a radial outlet S for the 
mixed water. At the base of the casing is an inlet for 
connection to the by-pass K, leading to the delivery side 
of the pump.—({ Accepted November 1, 1933.) 





| STEAM ENGINES, BOILERS, &c. 
398,505. W. Gregson, of London. Steam Engine 
| Installation. (1 Fig.) March 11, 1932.—1, 2 are steam 
boilers which supply steam to a multi-cylinder uniflow 
type of steam engine. The engine has a number of similar 
cylinders each of which is a little more than twice the 
length of its piston. Steam is admitted at either end of 
the cylinder through passages 5, 5 and exhausted through 
a central passage 6. The steam is superheated by a super- 
heater 7 which may be electrically heated by current 
| supplied by electrical machinery driven by the steam 
installation. The exhaust steam from the cylinders is | 
| delivered to an exhaust steam turbine 8 having a high- 
| pressure stage and which drives an electrical generator. 
From the exhaust steam turbine 8 the steam passes to a! 


condenser 11 but a by-pass is arranged between the 
cylinders and the condenser so that the turbine 8 may be 
short-circuited if desired. By employing the high. 
pressure stage of the steam turbine the output of the 
electrical generator may be augmented or the steam 
turbine unit may be employed for generating electricity 
when the main engine is shut down. 13, is @ switch- 
board through which the current from the generator 
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is supplied to an electric motor 14 mounted on the main 
propeller shaft driven by the engine, to an electrically 
heated feed heater 16, and to other services. In operating 
the system steam is supplied from the boilers to the 
cylinders of the engine and the exhaust is delivered to 
the exhaust steam turbine 8 and is finally exhausted to 
the condenser 11. The current produced by the generator 
will usually be supplied to the electric motor 14 which 
assists in driving the propeller shaft. (Sealed.) 


MISCELLANEOUS. 

400,283. The Francois Cementation Company 
Limited, of Doncaster, and A. R. Neelands, of 
Doncaster. Concrete Piles. (5 Figs.) July 27, 1932. 
—A temporary casing g, the walls of which are relatively 


| thick, is sunk in the bore to the full depth according 
| to the strata of the ground in which the bore is being 





made, the casing g taking down with it a light outer 
shell A of slightly ter diameter, the outer shell h 
being formed from Soot steel and the lower edge of the 
casing g engaging an inwardly directed or turn-up i on 
the lower of the shell. In certain grounds it may 
be desirable to insert a light steel ring of the same 
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thickness and diameter as the temporary casing, the 
ringj being inserted between the lower edge of the casing 
and the turn-up of the shell. The ring j is left per- 
manently in position and serves to stiffen the lower end 
of the permanent shell. A bulb is then formed on the 
lower end of the pile, either by scooping out a recess & 
or by inserting a quantity of concrete in the temporary 
casing and subjecting it to the action of a ram to tamp 
out the concrete below the lower edge of the casing until 
a bulb of the requisite size is formed. After the bulb 
has been formed, further concrete is then filled in above 
the head of the bulb, i.e., above the lower edge of the 
temporary casing and shell, and the temporary casing 
withdrawn for a certain distance as in the usual manner. 
A reinforcement cage may be inserted, further concrete 
filled in and the casing still further withdrawn, this 
process being repeated until the concrete is filled up to 
the desired Level and the temporary casing completely 
withdrawn, the concrete being tamped down after each 
insertion.—({ Accepted November 1, 1933.) 
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LOCOMOTIVE WORK IN FRANCE 
IN 1934. 
By Lorp MoNKSWELL. 
(Concluded from page 193.) 

As already remarked, the Nord have taken over 
twenty of the 4-6-2 P.O. engines, which have 
been reconstructed in the same way as those whose 
work has just been described. A few slight altera- 
tions, including coupling rods and sanding gear 
of different design, bring the weight of the Nord 
engines up to 101 tons. They are numbered 3.1171- 
3.1190, and were delivered during the past summer. 
Fig. 2 shows their chief features. As remarked in 
a former article (vol. cxxxvii, page 479, 1934), these 
engines have driving and coupled wheels 6 ft. 43 in. 
in diameter. The outside diameter of the last ring 
of the boiler is 5ft. 6 in. ; the grate area is 46 sq. ft. 
The high-pressure (outside) cylinders have a dia- 
meter of 16} in., and the low-pressure cylinders a 
diameter of 25} in. All have a stroke of 25} in. 
The heating surface of the fire-box and Nicholson 


Fig.2. 





syphon is 222 sq. ft., of the tubes about 1,950 
sq. ft., and of the superheater about 860 sq. ft. 
The working pressure is 17 hectopiézes (246 lb. 
per sq. in.). 

After being run in, the first two engines were 
given their first hard turn one day towards 
the end of July. No. 3.1171 worked the 12.10 
Golden Arrow from Paris to Calais, with a train of 
eight vehicles weighing 401 tons behind the tender. 
The principal gradients of the Paris-Calais 
line, taking the nearest kilometre posts, average 
as follows: between 7-27, 1 in 230 up; 28-48, 
1 in 220 down; 51-86, 1 in 370 up; 87-120, 1 in 
390 down ; 233-238, 1 in 135 up; 238-244, 1 in 
140 down; 268-277, 1 in 128 up; 279-290, 1 in 
128down. Km. 1 was passed in 2 minutes 12 seconds 
and km.7 in 6 minutes 7 seconds. The 8th km. 
was run in 302 seconds, the 9th in 30 seconds (74-5 
m.p.h.) and the 10th in 30; seconds. Speed then 
fell slowly until the 18th km. took 323 seconds (69 
m.p.h.), but rose again, the last three km. to 
post 27 occupying 304 seconds, 313 seconds, and 
312 seconds (71-2 m.p.h.). Km, 7-27 were run in 
10 minutes 24 seconds (71-6 m.p.h.). Steam was cut 
off at 40 per cent. of the stroke in the high-pressure 
cylinders and at 45 per cent. in the low-pressure 
cylinders. The temperature of the steam was about 


760 deg. F. Downhill a good pace was kept up 
till post 47 (29} miles) was passed in 26 minutes 
6 seconds. Here the train was so much before time 
that speed had to be reduced. About 1} minutes 
were lost in this way over and above the time that 
would in any case have been lost by the service 
as ‘t the bifurcation near post 51. 
After 


ter the service slack speed was rapidly gained. 
The 56th km. was run at 70 m.p.h. and the 60th km. 
“t (4-9 m.p.h., while the hardest part of the 
ascent, the last 20 km. from post 66, where the 
line rises at an average of 1 in 280, was covered 
m 10 minutes—also 74-5 m.p-h. At post 66 
Steam was cut off at no more than 30 per cent. of 
the ‘troke in the high-pressure cylinders. This 
was gradually increased to 40 per cent. The cut-off 
in the low-pressure cylinders was at the same tim> 








increased from 35 per cent. to 42 per cent. The 
temperature of the steam rose to 785 deg. F. 

Post 86 (53} miles from Paris) was passed in 
48 minutes 55 seconds. A slow downhill run followed 
and Amiens (81 miles) was passed in 76 minutes. 
Abbeville (109 miles) was in 102 minutes 
40 seconds, and Etaples (1404 miles) in 132 minutes 
40 seconds. From Etaples speed was gradually 
worked up to 74 m.p.h. up the rising gradients before 
post 233, where the 1 in 135 begins. The 237th km. 
was run in 32¢ seconds (68-1 m.p.h.). The 
238th km., the last half of which is level, occupied 
334 seconds, but the steam supply had been greatly 
reduced directly the summit was As the 
train was now: again before time, the descent to 
Boulogne was taken very slowly. 

From Boulogne hard running was resumed, and 
11 km. of sharp undulations, mostly at 1 in 125, 
between posts 257 and 268 were covered in 
5 minutes 42 seconds (72 m.p.h.). At post 268 
the final ascent to Caffiers summit begins. The 
9 km. to post 277 are all at 1 in 125 except for a 





few hundred yards past the station of Marquise. 
These 9 km. were run in 4 minutes 52 seconds 
(68-8 m.p.h.), and the 277th km. occupied 343 
seconds (64-6 m.p.h.). The high-pressure cut-off 
had by this time been increased to 47 per cent. 

The last 114 miles from post 279 to the stop on 
Calais Pier took no less than 21 minutes 10 seconds, 
and Calais was reached in 184 minutes 57 seconds 
from Paris, 

Only 22 cub. m. of water had been used. In 
view of the high superheat, it is, perhaps, fair to 
allow for the evaporation of only 7 lb. of water 
with 1 Ib. of good steam coal. If these conditions 
are assumed the fuel consumption would work out 
at 38 lb. per mile. The fuel actually used was of 
ordinary quality, and not more than about 20 
briquettes were fired during the run. The grate 
was shaken once, before Etaples. A good deal of 
steam was lost through the safety valves. The 
weather was dull in Paris. The wind became 
strong near the coast. 

The return train (17.35 from Calais) was worked 
by engine No. 3.1172. There were 11 vehicles 
weighing 480 tons behind the tender. The wind 
had risen further and was now very strong, and 
there were frequent heavy showers throughout the 
evening. The train left Calais 10 minutes late, and a 
much quicker start than usual was made. Post 295 
(1} miles) was passed in 3 minutes 33 seconds, and 
post 290 (4} miles) in 6 minutes 59 seconds, at 
66 m.p.h. Up the ascent of 1 in 125 which begins 
here speed did not fall below 60 m.p.h. before 
post 286, and the last 3 km. to post 279 took, 
respectively, 404 seconds, 403 seconds, and 40 seconds 
(55-9 m.p.h.). At the summit steam was cut off 
in the high-pressure cylinders at 65 per cent. of 
the stroke and at 60 per cent. in the low-pressure 
cylinders ; pressure in the boiler was 246 Ib. per 
square inch, in the high-pressure steam chest 
230 Ib., and in the receiver 65 lb. The temperature 
of the steam was 800 deg. F. The 11 km. from 
post 290, all at 1 in 125 except for a short piece 
through a station, had occupied 6 minutes 58 seconds 
(58-8 m.p.h.). The average horse-power for the 








whole 11 km., according to the P.O. formula, 
was about 2,800, and as there was a strong wind, 
it is probable that the real power developed was 
greater than this. These engines have been known 
to develop an indicated horse-power in the region 
of 3,200 for some distance, with a momentary 
maximum of 3,350 or so (3,400 metric h.p.). 
There was a slack at Boulogne which cost 
2 minutes, but by post 244 speed had touched 
744 m.p.h., and the subsequent 6 km. of 1 in 140 
were run in 3 minutes 14 seconds (69-3 m.p.h.), 
km. 239-8 occupying 34 seconds (65-7 m.p.h.). 
At Etaples the train was very nearly stopped and 
3 minutes were lost. When speed had been re- 
gained, 86 km. from post 218 to the point where 
the Amiens slack begins were run in 45 minutes 12 
seconds (71 m.p.h.), and Amiens (103 miles) was 
passed in 99 minutes 40 seconds from the start. 
At post 120 speed had risen to 72 m.p.h., and 
the whole of the 33 km. to post 87, which ascend 
at the average rate of 1 in 390, were covered in 
16 minutes 58 seconds (72:5 m.p.h.). The first 
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16 km. are rather steeper than the rest, but the 
wind was felt more as the line rose and in some 
places blew with great violence. The consequence 
was that speed remained about the same throughout 
the ascent. Steam was cut off in all four cylinders 
at 50 per cent. of the stroke. 

An easy descent was made to Creil, but speed had 
risen to 68 m.p.h. by post 48, and remained at 
about that point until a violent attack of skidding 
about post 44 reduced it to 64 m.p.h. On the 
slightly easier gradients near Chantilly it rose 
again, and later touched 70 m.p.h. once or twice. 
The last kilometre before post 28 occupied exactly 
32 seconds (69-9 m.p.h.). The 20 km. from post 48 
up 1 in 220 (average) had taken 10 minutes 53 seconds 
(68-5 m.p.h.). Paris was eventually reached punc- 
tually in 181 minutes 24 seconds from Calais. The 
last kilometre was, as usual, run slowly and took 
2 minutes 40 seconds. Twenty-seven cub. m. of 
water had been used, and about 48 Ib. of good steam 
coal per mile. 

All ton-weights given in this article, except in the 
illustrations, are in British, not metric, tons. 

The most sincere thanks are offered to the 
authorities of the Paris-Orléans-Midi and Nord 
lines for their great kindness in giving facilities 
for the observation of the work of their engines, 
and also to the officers, inspectors and train crews 
concerned, who all lent the most valuable assistance. 
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Hydrology and Ground Water. By J. M. Lacey, 
M.Inst.C.E. London: The Technical Press, Limited. 
[Price 10s. 6d. net.) 
Tus volume by Mr. Lacey deals with water as it 
exists in nature at ordinary temperatures, and the 
means which man has devised for bringing it into 
use. The author commences his survey by discussing 
rainfall, the circulation of moisture in the air, and 
the influence of winds and the earth in converting 
it into rain. As a natural sequence, the reader is 
next introduced to the question of the measurement 
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of rainfall. Stress is laid on the importance of 
choosing a correct type of rain gauge, locating it 
properly and adopting a uniform system for all 
gauges to ensure comparable records. The number 
of rain-gauging stations required in any given area 
to yield adequate statistics is gone into in a practical 
way. A useful account is given of the way in 
which rainfall records should be analysed and the 
principles which guide competent observers so that 
others, with possibly less data at their disposal, 
may arrive at workable estimates of the amount of 
rain on which they may count under given conditions, 

Only a small proportion of rainfall is available 
as flowing water, and in Chapter IV we find a 
useful digest, with bibliographical references, on 
evaporation from the ground and losses arising 
from vegetation, with an account of the amount of 
water which may be expected to be found to occur 
in different soils and rocks. 

Man's efforts in the way of collecting water by 
pumping, and so on, must usually be concentrated 
at fixed points ; hence it is of importance to under- 
stand the behaviour of water as it flows through 
various soils and on the surface. Chapter V there- 
fore deals with permeability of soils, and the reader 
is given a comprehensive collection of formule 
evolved by various engineers, together with details 
of the structure of the soils in which they experi- 
mented. But the subsoil of the earth is not homo- 
geneous; usually strata of different 
intervene, with the result that water becomes 
diverted. This gives rise to springs, and Chapter V1 
shows how these may occur. Artesian wells, described 
as artificially-created springs, are dealt with in 
this chapter, and are of special interest in connec- 
tion with the present position of the London water 
supply. Three chapters are devoted to shallow 
wells, their location, yields, and the behaviour 
of water in the subsoil in their neighbourhood, all 
of which should help to throw light on a subject 
which, if it were more widely understood, would 
help users to appreciate the need for moderating 
their consumption of water in times of drought 
according to available resources. 

The value of the book is enhanced by numerous 
statistical tables compiled from a number of 
specialised articles covering a considerable period of 
years, thus placing the extended experience of 
a large number of competent observers at the 
reader's disposal. 

The book makes an opportune appearance, 
when the problems connected with the supply of 
water in the British Isles are becoming yearly more 
intricate owing to increased density of population, 
coupled with an expanding consumption of water 
per head, even now on a generous scale when com- 
pared with that considered sufficient much less 
than a century ago. The appointment of the 
committee to take charge of a National Water 
Survey may also be expected to add to the general 
interest taken in Mr. Lacey’s subject. 


PIwOWARSKY Berlin 


iligemeine Metallkunde. By E 
[Price 14.40 marks. } 


Verlag Gebriider Borntraeger 
Tas book is intended, as Professor Piwowarsky 
writes in the foreword, for senior students of 
metallurgy, those engaged in the manufacture of 
machinery, foundry technicians, and the technical 
chemist and physicist; he also hopes that the 
already overworked engineer will find it a welcome 
reference book. It will, however, appeal chiefly 
to metallurgists, who wil] find in it much useful 
information. Collected data are presented on a 
large number of aspects of metallurgy, and scientific 
workers should find this feature valuable as a 
summary of the work done up till the present. 
References to original work are freely given and 
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140 and 10,000 


The second chapter deals with a consideration 
of the space lattices of solid solutions and chemical 
compounds. The thermodynamic 


The technically important equilibrium diagrams are 
also briefly described. 


outlined. 


of Metals and Alloys” the consideration of the 
single crystal leads to a fuller discussion of the 
effects that extraneous influences have upon the 
mechanical properties. Crystal recovery and re- 


and tempering are adequately treated. 
is included on ‘“ The Corrosion of Metals and 
Alloys”’ in which the influence of impurities upon 
the rate of corrosion is discussed ; mention is made 





obtain it. The last chapter deals with physical 
| properties. Author and subject indexes are given 
and the whole is well produced, being fully illus- 
trated with 295 photographs and diagrams. 


Davis, 


| 
| Modern {coustice. D.Se. London : 
[Price 


G. Bell and Sons, 26s. net.) 
| UnTIL comparatively recent years the satisfaction 
|of acoustical requirements was very largely a 
| matter of empiricism. In fact, architects and 
| builders used to await with considerable anxiety 
| to learn the acoustic properties of large debating 
|chambers and concert halls. More recently the 
| study of the subject has become of much practical 
goon particularly in view of the necessity 


By A. H. 
Limited. 


for accurately designing broadcasting studics of 


predetermined requirements. For example, the 
position of the microphone in relation to the instru- 
| ments of an orchestra involves complex factors. For 
| practical purposes the use of the different sound- 
|absorbing materials has been found to be of the 
highest importance, and in a well-designed studio the 
reverberation period can be mad» constant to within 
|20 per cent. for all frequencies between about 
The subject provides an 
illustration of how scientific methods based on 
fundamental principles have been successfully 
applied in place of empirical methods, with a 
marked influence on human affairs. 
| developments have taken place—based on acoustical 
| theory—in the loud-speaker, telephony, and in the 
| study of deep-sea conditions. During the last ten 
}years considerable experimental work has been 
| carried out from the theoretical and practical stand- 
| points on such subjects as acoustic transmission 


cycles. 


| wave 


filters, and 
| physiological acoustics. In this respect, it is a 
|remarkable fact that the least progress has been 
made in the study of the acoustics of the human 
ear. 

The author, who is on the staff of the National 
Physical Laboratory, has made an extensive study 
of the subject, and his contributions dealing with 
acoustics, which have appeared mainly in the 

| Ph ilosophical Magazine, are well known, particularly 
| those dealing with reverberation equations and the 
| basis of acoustical measurements by reverberation 
|measurements. Our columns have also borne 
| witness to his work. Dr. Davis is to be congratu- 
| lated on the part he has played and the results he 
| has obtained in this branch of physical thought. In 
| this volume he develops in a critical manner the 
whole subject in its widest aspects, transmitting his 
knowledge with clarity, and striking a very admirable 


absorbents, 


treatment of 
equilibrium diagrams is followed by a review of 
the theoretically important types of these diagrams, 


Phenomena occurring during 
solidification, such as piping and segregation, are 
considered, and an account of the solubility of gases 
in metals is given, methods for their removal being 


Under the heading “‘ The Mechanical Properties 
crystallisation are dealt with briefly, while hardening 


A chapter 


of surface protection and the methods utilised to 


Many recent | 


through conduits, submarine signalling, acoustic | 
atmospheric and 


second column. In dealing with audio-frequeney 
electrical apparatus, a general account is given of 
attenuator circuits, the thermionic three-electrode 
valve, amplifiers with special characteristics, ang 
an outline of instruments used for the measure. 
ment of audio-frequency currents. In a chapter 
devoted to reverberation methods of measurement 
a recapitulation is given of some of the requirements 
of these methods of measurement, particularly 
those where accuracy is necessary, as in the 
measurement of the absorbing power of test absor. 
bents. A comparison is given of the three classical 
reverberation formule of Sabine, Eyring, and 
Millington. In a discussion of silencers for engine 
exhausts, the author considers that, although many 
commercial silencers have been arrived at by 
empirical methods, it is probable that design from 
| acoustical principles would “be of assistance, As 
readers of ENGINEERING are aware, this subject has 
been under consideration by the British Ass ciation, 
as a result of which action the Government has 
appointed a committee to look into the question, 
Subsequent sections of Dr. Davis’s work are devoted 
to a study of the suppression and measurement of 
noise and the acoustics of buildings, and there is an 
excellent appendix giving electrical data and im. 
| pedances, the theory of electrical filters, wave pro- 
pagation and vibrating systems, in which the utmost 
economy of words is associated with a great breadth 
of significance. 








Die Dampfkessel. 

Berlin: J. Springer. 
Tuts book is described as a supplementary volume, 
in continuation of a work the second edition of 
which was published in 1924. Many important 
additions to our knowledge of combustion, heat 
| transmission and materials have been made since 
that date, and it is this new knowledge and the 
|developments in the design and construction of 
| boilers and their accessories to which it has led 
| that form the material of the volume now issued. 
| Although termed supplementary, it can be read 
actually as an independent treatise, from which, 
| however, are omitted (in order to save repetition) 
| the survey of earlier practice and the cxamples of 
types of boiler which were dealt with in the former 
work. For these, and for certain other matter, the 
reader is referred to that publication. The author 
have further endeavoured to limit the size of the 
| book in order to keep down the price, and stat 
| in their preface that the voluminous material avail- 
| able has been rigidly compressed. In spite of this 
|the book contains 190 large quarto pages, with 
338 illustrations. The work commences with a 
short outline of the properties of steam and the com- 
bustion of fuels, followed by an important section in 
which the principal results of recent research on heat 
transmission, by radiation as well as by convee- 
tion and conduction, and their applications to the 
conditions of boiler heating surfaces, superheaters, 
and air heaters, are set forth. This section is based 
on the work of such authorities as Nusselt, Schack, 
Jakob and Erk, and Miinzinger, and contains, 
among other matter, useful graphs giving the heat- 
transmission coefficients for different sizes and 
arrangements of boiler tubes and different gas 
velocities, with correction factors for temperatures. 

The general principles of the design of boilers 
|and boiler accessories, including combustion cham- 
| bers, circulation, separation of water and steam, 
grates, stokers, and burners for pulverised fuel are 
fully discussed. Various types of modern boiler are 
described with excellent line drawings, such recent 
|designs as the Benson, Léffler, Sulzer, and Velox 
| being included. Then follow chapters on construc: 
tional details, brickwork, chimneys, and strength 


By R. SPALCKHAVER and A 
[Price 32 marks.] 


Rister. 





| 














many diagrams, &c., are abstracted from the | balance between theory and practice. After a short | calculations for drums and riveted joints. The appli 
chapter dealing with the general characteristics of | cation of principles and data is illustrated by exa!- 


original papers. 

Professor Piwowarsky deals first with 
as anisotropic crystals and considers the influence 
of surface tension, degree of purity, pressure, and 
conditions on crystallisation and grain 
formation. He then proceeds to a study of the 
lattice structure of the elements. This account 
of the structures of the elements is followed by their 
interpretation in the light of the Periodic System. 
A brief account of X-ray examination of crystals 


metals 


casting 


8 yiven. 


| sound, the text develops into a discussion of vibra- 
| ting systems, the sources of sound, and the theoretical 
| relations for sources of sound. A clear exposition 
| is given of general wave relations and the solutions 
| of simple wave equations, together with an excellent 
‘summary of equations for a number of simple 
|sources so far as sounds of small amplitudes are 
lconcerned. In general, the quantities, velocity 
potential, velocity, pressure and acoustic impedance 


| " ; ‘ - - 
fare given in one column, and in actual form in a 


| ples of the design calculations for several types of 
| boiler, and for superheaters and economisers. The 
| processes followed in boiler-making, the tools used, 
welding, boiler mountings, feed details, feed pu™* 
piping, valves, mechanical draught, chemical tree 
ment of feed water, and the lay-out of boiler hows 
are all dealt with, and there is a chapter on! 
cleaning and maintenance of boilers. 

While limited to modern developments only, the 
work is comprehensive, no element in th equipment 
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—— 
of a boiler installation being overlooked, and it is 
withal authoritative, several specialists in particular 
fields of boiler technology co-operating with the 
authors in certain sections. Copious references are 
given to original sources of information, which are, 
however, almost entirely German; there is only 
one reference to an English journal, and no examples 
of English practice are given. 

English boiler engineers are not prominent as 
authors, ind those who wish to study recent boiler 
developments in English must search for such 
material in the technical journals and in the pro- 
ceedings of engineering institutions. For reference 
works, giving an adequate survey of the results of 
recent research affecting boiler design, and of the 
progress made in boiler practice, one must turn to 
foreign literature. Those who require such a work, 
and at the same time read German, will find the 
volume under review sound and useful, though it is 
completely to work done in 


confined almost 


Germany. 


By L. T. Accrer, B.E. London: 


Alternating Currents. 
[Price 5s. net.] 


Macmillan and Company, Limited. 
Ir is a good sign when a book for students is 
published at a price that students can afford. Such 
harmony between author and publisher inspires 
confidence. The present textbook on Alternating 
Currents does this, and it will be welcomed by 
many teachers who are preparing candidates for the 
Ordinary National Certificates in Electrical Engi- 
neering and similar examinations. A grounding in 
direct-current working is assumed, together with 
the necessary training in algebra and trigonometry. 
Consequently the author starts with the deter- 
mination of the root-mean-square and other funda- 
mental properties of alternating quantities. Then 
follows an excellent straightforward arrangement 
of alternating-current circuits. First come induct- 
ance and inductive circuits, followed by resistance 
and inductance in series and in parallel. Similarly, 
condensers and capacitance are followed by the 
corresponding circuits, leading up to composite 
circuits containing resistance, inductance and 
capacitance. The student is then led on to poly- 
phase currents and power, and the elements of the 
alternator, the transformer and the induction 
motor. This natural sequence concludes with a 
chapter on alternating-current instruments. 

A praiseworthy feature of this excellent little 
book is the ingenious yet sound methods employed 
to avoid advanced mathematics. Each chapter has 
several numerical examples with answers. Alto- 
gether the book will be suitable for all desirous of 
gaining a thorough knowledge of the rudiments of 
alternating currents. 








MAXIMUM BENDING MOMENT AND 
SHEARING FORCE DIAGRAMS FOR 
MOVING LOADS. 


By P. L. Capper, M.Sc.(Eng.), A.M.Inst.C.E. 


Tue design of beams and girders frequently 
necessitates the determination of the maximum 
bending moments and shearing forces to which 
the various parts of these members can be subjected 
under the action of moving loads. The problem 
differs from that of a beam carrying dead load 
only, since for each section that position of the 
moving loads which produces the maximum effect 
must be determined. In this article, the various 
methods of calculating the maximum bending 
moments and shearing forces on girders due to 
moving concentrated loads are discussed. Consider- 
ing bending moments first, if the train of loads is 
shorter than the span, so that the maximum B.M. 
at every section occurs with the same total load 
on the girder, the position of the loads for maximum 
B.M. is easily deduced. When the load is trans- 
mitted to the girder at definite points by means of 
*foss-girders, it is usually only necessary to deter- 
mine the maximum values at these points. Unfortu- 
nately, in many practical cases the load system is 
of indefinite length, and the determination of the 
Fequired position of the loads is usually found by 
* process of trial and error. The author describes 
4 simple method by which these positions can be 


amount of tedious calculation or complicated | resultant of all the loads are equidistant from the 
graphical construction. Finally, the problem of | centre of the span. 

maximum shear is dealt with. The method described | Let y, be the ordinate of the parabola generated 
provides for the case where the maximum shear | by W,, and let x, be the distance of W, from A. 
occurs under the second load from the end, instead| Then 

of under the leading or trailing load. This is the | — W (L — wy — b) ag _ W, (a — b) . (4) 
case when the end load is small compared with the L 
other loads, or when the spacing between the first When «,=0 and 


or last two loads is relatively large. — W, (a — 6). 
Oy | Hence two points on the curve can be obtained 


Maximum BEenpING MomMEnT D1aGraM For A TRAIN | by plotting a distance W, (a — 6) below the base 
oF Loaps SHORTER THAN THE SPAN. line at x, = Oand z, = L—b. Similarly, the third 
The diagram of maximum B.M. consists of | Parabola for W; cuts the base line at B, and at a 
parabolic ares (see Fig. 2), which cover “ fields” | distance ¢ from A. (See Fig. 2.) , 
obtained by dividing the span into pirts proportional] | (b) Graphical Construction for Maximum B.M. Dia- 
to the loads. Thus for the three loads shown in |97¢m.—The coefficient of x* in equations (3) and (4) 
Fig. 1, and in the corresponding equation for the ordinate o f 
the W; parabola is the same as that in equation 


| : 
(1) (2) for the single load, viz., of indicating that all 





when 2,=L—bB, y,= 


hy_ Wy, be We, by Ws 
Lb W.E&- Wh WwW 
where W is the sum of the loads. 





|the curves are arcs of the same parabola. A 
| parabola of height ¥* can, therefore, be drawn on 


a base L and cut out for use as a template. By 
|fitting this between the pairs of points found 
|above, with its base horizontal, the maximum B.M. 
|diagram can be drawn, provided that each load 
| can move across its field without either of the end 
|loads moving off the span. The determination of 
the pairs of points which fix the positions of the 
~<--p% parabolic arcs can be carried out graphically as 
follows :—Draw the vector diagram and link polygon 
for the loads (Fig. 1), using a pole distance p inches, 
i. representing H tons on the vector scale. This gives 
‘'E 


Fig.1. 
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the line of action of the resultant. Draw on a 
separate piece of paper a parabola of height’ ae 
measured to the linear scale, on a horizontal base 
L, and cut this out. To find two points on the 
| parabola generated by a given load: if the load is 
on the left of the resultant, e.g., W., at A (Fig. 2), 
set down A P, equal to the intercept D G in Fig. 1 
between the link polygon and the first link pro- 
duced. Draw P,Q, horizontal. From Q, set 
| back Q, P’, = b, the distance of the load from the 
resultant. Then P, and P’, are the points required. 
From the properties of the link polygon it is 


| evident that the intercept D G in Fig. 1 = “2(¢—°) 


This is the value of the ordinate of the required 
parabola at x = 0 and atzx= L—b. For the end 
| load W, the intercept is 0, and therefore the required 
| points are P, coincident with A, and P’, at a distance 
‘a from B. For loads on the right of the resultant, 
the intercept from the link polygon is set down 
‘from B, and the distance of the load from the 
5 »B resultant is set off from the left-hand support. 
| (c) Equivalent Uniformly - Distributed Loads 
There are two distinct modes of attack :— | (E.U.D.L.).—It is common practice to make use of 
I. The calculation or graphical construction of | tables of equivalent distributed loads, such as those 
the actual diagram of maximum B.Ms. | given in the B.E.S. Specification No. 153, Appendix 
II. The calculation of the maximum B.M. at | No. 1, the calculations for the design of the girders 
certain definite sections, the values thus obtained being thereby very considerably simplified. In Fig. 3, 
being plotted and joined up by a smooth curve, | curve (a) is the maximum B.M. diagram as obtained 
forming an approximate maximum B.M. diagram. | above. If a parabola, curve (b), be drawn to 
. , jenvelop the whole of this, it must be tangent to 
I. Actual Maximum B.M. Diagram. | the ae of the two end parabolic arcs, that is, 
(a) Equations to Parabolas. Case of a Single|the one generated by the greater end load. The 
Load, W.—The maximum B.M. at any section at | B.M. due to the E.U.D.L. obtained im this way is 
distance x from one end occurs when the load acts | therefore excessive in the centre. A compromise 
there, and is given by 'ean be obtained by calculating the E.U.D.L. which 
Tere |; », (2) | Sives the same B.M. at quarter span, and that which 
L TOR 4 | gives the same absolute maximum B.M., and using 
The maximum B.M. diagram is therefore a parabola | curve (c) as the working maximum B.M. om, 
ith c ‘ WL | the straight line C D being drawn at a height equa 
Te er en, ihe: tb the wheshites “imagtanem BSE Tile om’ So 
Case of Several Loads, say Three (Fig. 1).—Let a, b, | applied also to the case of a train of loads longer 
and ¢ be the distances of the loads from their re-|than the span. As will be seen from Fig. 3, curve 
sultant, W = W,+ W,+ Ws. Let x, be the dis-|(c¢) is slightly deficient near the ends of the span. 
tance of W, from A and y, the ordinate of the | This is usually of no consequence, as the moment of 
parabola generated by W,. resistance of this part of the girder is generally in 
Then . excess of requirements. 
%,= W(L — 2 — 4), , 1 . (3)| Professor F. C, Lea* suggests that the train of 
” loads can be replaced more correctly by an E.U.D.L. 
¥i=0 when z,=0 and when 2, = L —4,| combined with a negative point load at the centre. 
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4610.C.) 





and y, has its maximum value W(L—a? .+/ It can be shown, however, that the exact maximum 
I L B.M. diagram can be obtained by taking a uniformly 
= mai ie., at © from the centre. This | distributed load, together with a number of negative 


point loads in definite fixed positions. 


proves the well-known rule that the maximum B.M. 








fo ‘ ; 
und with accuracy, thus saving a considerable 





under a given load occurs when that load and the * Proc. I.C.E., vol. clxi, page 261. 
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Let W,, W,, and W, be the loads, as in Fig. 1, 
of which the first two are on the left of the resultant, 
and let their spacings be d, and d,. Let W be 
the sum of the loads. The equivalent static 


system consists of a uniformly-distributed load of 


2 W [i.¢., the load per foot run w = = ), together 


with negative point loads P, and P, acting as shown 
in Fig. 4 at the points F and G, the junctions of the 
parabolic “ fields,” their values beng P, = bah and 
Pe Wes The points F and G are found accord- 


ing to equation (1), or graphically as shown below. 






Fig.4. 
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Equation (4) for the parabola generated by W, 

may be written : 
_ We, WI(L- 
L L 


b 
Ve 8 W, (a—b). 
Compare this with the expression for B.M. due 


to a uniform load of w tons per foot-run, 


a wLe 
_ we, Lea 3 . (6) 
2L 2 
. _ . 2W 
By equating the coefficients of 2* we get w= : 
Substituting in (5) this becomes : 
. ee 4 S82 J SSe We om (7) | 


which can be regarded as being made up of the 
° 
wa Le 


9 
- 


W, (a — 


w 


equation to the parabola y and 


- 


b). 


the linear equation y ~~ : _— The 


straight line represented by the latter equation is 
part of the B.M. diagram produced by the negative 
point loads P, and P,. 

The proof is as follows: The B.M. at a section 
between F and G due to these loads is given by 


Pghsx 


4 


_ Py (hg +A) 2 _ 


9= — P, (2 — Ay) (8) 
By substituting the above-mentioned values of P, 

W,L 
a, 
(1), equation (8) reduces to 


and P,, and putting A, , &c., from equation 


y= - L (W, d, + W, (d, +%d,) —{W d,] —_W, a. 


But W,d, + W;(d, + d,)= moment of loads 

about W,= We. Also, d,=—a—b. Therefore 
, We _iw,te —'b) 

wee > Whe nit (9) 

The fotowing method is suggested for con- 


structing the maximum B.M. diagram, Fig. 4. 
wL 
r- 

4 


2 
Draw tne parabola A, C,'B, of height = 0 to 


= q tons-ft., the linear scale being 
1 in. = m ft. Set up the loads along BE to the 
scale 1 in. = » tons, and divide AB into parts 
proportional to the loads, giving the points F and G. 
Divide the total load BE into parts BH, HE, 
proportional to d, and d,. Then BH and HE 


a scale of 1 in. 





represent the negative loads P, and P, to the scale 


n (d, +ds) 
: a 


lin, = By making the pole distance 


of the vector diagram of length p in. such that 
= 4 4s) P _. q, the resulting link polygon has the 
required scale of 1 in. = qg tons-ft. Transfer the 
ordinates of the latter to the horizontal base A, B,. 
The intercepts between the parabola and the 
corrected link polygon represent the maximum 
B.Ms. For example, the maximum B.M. at C is 
given by C,C,. If desired, the intercepts can be 
| plotted on a new horizontal base, giving a diagram 
\identical with Fig. 2. 











Fig. 5. -* 1 
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diagram in the appropriate position and the ordinates 
drawn in. 


Maximum BenpiInG MoMENT D1aGRaM For 4 Trary 
oF Loaps LONGER THAN THE Spay. 

In this case, the methods previously cescribed 
of drawing the actual parabolic arcs and of finding 
an exactly equivalent load system are obviously 
inapplicable, and the problem thus resolves jtgelf 
into finding the maximum B.M. at a number of 
sections and plotting these values. The usguya| 
method is one of trial and error; that is, choosing 
several likely positions of the load system, finding 





the B.M. for each position, and selecting the greatest. 
Fig.6. % wow OMG W, W, 
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Il. Approximate Maximum B.M. Diagram. 
The approximate maximum B.M. diagram is 
| drawn by plotting the values at a number of sections 
of the girder, the positions of the loads for maximum 
| B.M. at each of these sections having first been 
found. The load which must be placed at a given 
section may be termed the “ Critical Load ” for that 
section. 

Let AB, Fig. 5, represent the span, and BE 
the loads. The points F and G divide A B into 
the “fields” in which the respective loads are 
critical. These points need not, however, be found, 
as the critical load for any section such as C is 
determined by drawing a line C D parallel to A E, 
the load on which D falls (in this case W,) being 
the criticalload forC. Should D fall at the junction 
of two loads, either of these placed at C will give 
the same value for the B.M. The critical load 
having been found for each section where the 
maximum B.M. is required, the values may be 
found by either: (i) calculation ; (ii) link polygon 
with movable closing line ; or (iii) influence lines. 

In the link-polygon method, draw the link 
polygon for the given loads (Fig. 5). The same 
load line BE may be used both for finding the 
critical loads and for constructing the link polygon. 
Suppose the critical load for any section C is W,. 
Mark A, at distance AC to the left of W, and B, 
at distance C B to the right. Project on to the 
link polygon giving the closing line A, B,, and 
scale off the maximum B.M. at C, which is C, C,. 
Repeat the process for the other sections at which 
the maximum B.M. is required. 

In the influence-line method, draw the imfluence 
diagrams for the sections at which the maximum 
B.Ms. are required. The loads are placed in each 
case with the critical load acting at the section. 
This can conveniently be done by marking off the 











spacings of the loads on the edge of a strip of paper, 
from which they can be transferred to the influence 





As in the previous case, the maximum B.M. values 
for each section may be obtained either by calcula- 
tion, by the link polygon, or by influence lines. 

If the link polygon method is employed, the 
procedure is as previously described, except that 
for each section several positions of the loads must 
be tried, giving a number of closing lines from 
which the maximum ordinate is scaled off. The 
multiplicity of closing lines is liable to lead to some 
confusion, and to avoid this, the following procedure 
is suggested: Trace the link polygon on a piece 
of tracing paper. Draw AB, Fig. 6, to represent 
the span, and draw a vertical through the section U. 
Choose a load, say W;, which is thought likely to 
be the critical load for C, and superimpose the 
tracing paper with the node due to the load 
question at a point C, on the vertical through C. 
Lay a straight edge in the position of the closing 
line A, B,, which need not be actually drawn 1, 
and prick through its intersection C, with the 
vertical through C. Repeat the process for other 
assumed critical loads, and the greatest intercept 
can easily be found. Similarly, the maximum 
B.Ms. for other sections can be found. As the true 
critical load for each section is now known, the 
values of the maximum B.M. may be checked by 
calculation, if greater accuracy is desired than 8 
possible by the graphical construction. 

Direct Method of Determining the Critical Loads.— 
Professor Lea suggests the calculation of the mere 
ments or decrements of B.Ms. as the loads move 
across. As a certain load passes a given section, 
the rate of change of B.M. there may change 
from positive to negative, indicating @ mathe- 


matical maximum. Owing, however, = 
entering and leaving the span, several of su®® 
maxima may occur under different loads, and the 
values have to be worked out to determine the 
real maximum B.M. at the section. 1 for 

atet OF 


The following method is therefore = 
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determining accurately the critical load for any | the maximum S8.F. occurs when the second load W, | which seemed to possess good lasting qualities, was 


given section: Referrmg to the influence diagram | po, 
*W be the 


for B.M. at a section C, Fig. 7, let 


aches a section is that ? 7 aT provided that 


sum of the loads on the span, © W’ the sum of | during the movement d, no load enters or leaves the 


the loads to the left of C, and ¥ W” the sum of the 
loads to the right, the load actually at C not being 
included in either of the last two summations. 


Let x be the distance of any load from C. Then 
ab 2 


| 


ab 


the influence ordinate D E is 

| ab x 
; 6° L 

The total B.M. can be written thus : 

ab > (W’ 2’) ab = (W’ 

L a 7 h 


the left of C, anc if it is to the right. 


2W 
to those on 


a 3 


referring to loads on the left and 2” 
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the right. The maximum B.M. therefore occurs 


when 
= (W’ x’) 
me 5 b 

The summations }(W’ 2’) and }(W” 2”) can be 
conveniently found from the link polygon. As an 
example, take the load system shown in Fig. 8, 
where the span is 40 ft., and the section C is 30 ft. 
from A, giving a = 30 and b= 10. As a trial, let 
W, act atC. SW = loads 1 to 4 = 63-5, of which 
W, and W, are on the left and W, on the right. 
From the properties of the link polygon, C,C, 
represents > (W’ x’) and C, C, represents > (W” 2”), 
which are scaled off and entered as in Table I. It 
will be noted that the end loads on the span are W, 
and W,, and that the required intercepts are 
obtained by producing the link to the left of W, 
and that to the right of W,. The remaining 
columns of the table are filled in and the process 
repeated for W, and W,. It will be seen that W, 
gives the maximum value (39-1) in the last column, 
and is therefore the critical load for C. This value, 


‘a 
, = (W - , 
=wW- -- — is a maximum. 


isthe “ae : 4 
multiplied by 5 , gives the maximum B.M., viz., 
30 x 10 

40 
Maximum SHEAR Force DiaGRAms. 


39+] = 293 tons-ft. 


On the assumption that the maximum positive 
S.F. at a given section under a train of loads occurs 
when the leading load reaches the section from 
the left, the maximum §S.F. diagram is merely a 
diagram showing the right-hand reaction Ry 
plotted against the position of the leading load. 
This diagram, which is shown in Fig. 9, is too well 
known to need further description. When the 
loads are in the position shown, W, being at any 
section C, the ordinate C D gives the value of Rp, 


which is the maximum S.F. required, provided that 


+ 
} 


occurs under W,. The condition under which 


a bso : 
i if the load is 


|span. The S.F. at the section when W, reaches it is 
| Rg — W;; hence a diagram is required showing 


| Rp — W, plotted against the position of W,. The 
| following method is suggested, and is shown in 
| Fig. 10:—Set out AA, to the left equal to d,, 
fand from A, set down A, A, = W;. From A, 
|draw the polygon A, E, F, G, B, with its sides 
}equaland parallel to thoseof AEF GB. FromG, 


WV, + W, 


} YQ V . , 
jdraw G,G, at a slope —2 . Since when W, 


| passes G,, W, goes off the span at B, and only W, 
jand W, are left on the beam. 

| To prove the construction, consider the section C. 
| The loads are now in the position shown in Fig. 10. 
| Since W, is at C, W, is at H, and Rg is given by 
|HK, the ordinate of the first polygon. Also, 


ic C,=W;. Therefore the ordinate CD, of the 
|new polygon = C, D, —CC,= HK —CC,= Rg 
| — W;. If the second polygon overlaps the first, 





| can be lined in. 

A convenient way of carrying out the construc- 
| tion is to trace the polygon A EF G B, and move 
the tracing paper so that A coincides with A,, 
when it can be seen whether the second polygon 
overlaps the first. 
which is all that is required, can be pricked throu:h. 
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THE CONSTRUCTION OF HAIFA 
HARBOUR, PALESTINE. 


In 1922 Great Britain accepted a mandate from the 
League of Nations, for Palestine and soon after the 
question of providing a serviceable port was taken up. 
At that time shipping had to anchor off the coast, either 
at Haifa or Jaffa, with the result that there was often 
considerable delay, owing to bad weather, as well as 
serious loss and damage to goods during the necessary 
lightering operations. The late Sir Frederick Palmer 
was asked to report upon the matter and after investi- 
gating sites at both these places, recommended the 
construction of a harbour at Haifa, with the layout 
shown in the plan reproduced in Fig. 1, Plate XJ, 
}a short account of the work being given in our issue 
| of November 3, 1933 (page 488). The plan, Fig. 1, is 
{taken from a paper read by Mr. E. J. Buckton, 
| M.Inst.C.E., before a 
| Civil Engineers, on Tuesday, January 22, 1935. The 
| greater part of the information given below is also 
|taken from this paper, while the other illustrations 
| have been placed at our disposal by Mr. Buckton. 
| As will be seen, the harbour formed is enclosed by 
la main and a lee breakwater, the root of the former 
| being half-a-mile from the promontory Ras-el-Kerum. 
Its direction is almost due east and its length is 7,250 ft. 
The contour depth at the roundhead is 40 ft. The 
lee breakwater runs north from the existing railway 
jetty, and is 2,510 ft. long, giving an entrance 600 ft. 
wide at full depth, facing east. The original sea area 
enclosed slightly exceeds 300 acres, of which about 
175 acres have been dredged. Some 90 acres of land 
have also been reclaimed, about 40 acres of which will 
be used for harbour purposes, the remainder being 
added to the town area. The main wharves are 
situated on the shore side. Stern-on moorings at the 
main breakwater and an oil dock at the lee breakwater, 
are also provided. At present the run of deep water 
quay is 1,400 ft., but it will be possible to increase this 
by a further 3,000 ft. It will also be possible to extend 
the harbour by lengthening the main breakwater and 
building a new lee breakwater to the east. 

As a result of a survey made Messrs. Rendel, Palmer 
and Tritton, Broadway House, London, S8.W.1, who 
were appointed consulting engineers in 1927, it was 
found that the sea bottom was of fine sand down to 
the full proposed dredged depth, except near the shore, 








of wind records and currents also led to the decision 
to design the works on the assumption that the maxi- 
mum wave height from trough to crest would be 5 m. 
(16 ft. 5 in.). The selection of a quarry was of vital 
|importance to the success of the scheme, for a 





as is the case in Fig. 10, the maximum S.F. diagram | 


j obtainable. This stone appears to be a marine for- 
|mation with a large percentage of voids. These voids 
are closely packed with fine sand, so hard that it 
seldom washes out, even when exposed to wave action. 
The nature of the stone being more or less homogeneous, 
gave promise of large natural blocks. 

In March, 1928, it was decided to carry out the work 
departmentally and to form a Haifa Harbour Works 
Department. The senior officers were in the service 
of the Government of Palestine, but were under the 
direct control of the consulting engineers in technical 
matters. This meant that the consulting engineers 
were not only responsible for the lay-out and design 
but for the provision of the necessary plant and the 
execution of the works. Mr. G. C. Thompson, who 
had had experience as a contractor’s agent, was 
appointed resident engineer, and liaison was established 
between London and the site by seconding assistants 
for twelve-month periods, with six months’ overlap, 
and by Mr. Buckton visiting Haifa at intervals. 

As the maximum recorded variation due to combined 
wind and tide at Haifa is only + 18 in. and — 2 ft. from 
mean sea level, conditions were favourable for a rubble 
type of breakwater. As, however, the main structure 
had to be constructed to withstand a 5-m, wave from 
crest to trough, it could not be formed by quarry run, 
although it was hoped to get as near as possible to this 
method by suitable grading. As a preliminary to the 
opening up of the quarry, shallow and poor surface 


| stone was cut away to lead up to a working face and 


If so, the overlapping part | 


a railway approach cutting was made to the shore, the 
stone from which was dumped in shallow water at 
the root of the breakwater, where wave-action was 
negligible. Grading starts at this point, while Figs. 2 


and 3, Plate XI, which are sections through the break- 
water, for the lengths of 510 m. to 1,008 m. from the 
| root, and from 1,008 m. to the end, show the progres- 


meeting of the Institution of | 





|graded stones, with a seaward 


| ha. bour of the size required could only be constructed | 


| with the money allotted, if large natural blocks were 
|obtainable. After close investigation by Mr. E. J. 
Buckton, of Messrs. Rendel, Palmer and Tritton, it 
was decided to open up a quarry on a low coastal ridge 





iat Athlit, about 10 miles from Haifa, where a stone 








sively heavier stones employed as the work proceeded. 

The first 1,000 m. (3,300 ft.) of the breakwater from 
the root were of the ordinary mound type and were 
constructed with a travelling Scotch derrick, using 
facing of selected 
large stones. A special pillar crane devised by the 
consulting engineers by means of which it was possible 
to construct the breakwater to its full section and out 
to its full depth, was employed for the remaining por- 
tion. This crane, built by Messrs. John M. Henderson 
and Company, Limited, Aberdeen, the construction of 
which will be clear from Figs. 5 to 7, Plate XI, and o 
which an illustration appears in Fig. 16, page 223, 
was designed to lift 15 tons at a 60-ft. radius and 12 
tons at a 75-ft. radius at a speed of 50 ft. per minute, 
and to slew 360 deg. in 60 secs. The jib head was 
108 ft. above rail level when luffed up. It was fitted 
with two engines, one for operating the hoisting, tipping 
and luffing, and the other for the slewing and travelling 
motions. These were supplied with steam from a single 
boiler at a pressure of 100 Ib. per square inch. The king 
post was placed at one corner to bring the heavier loads 
towards the heart of the breakwater and to improve 
the outreach on the seaward face. In designing the 
bogies, care was taken to ensure that the maximum 
possible settlement under the track would not seriously 
affect the stability. The crane was arranged to travel 
on two standard gauge 100-lb. rail tracks at level +- 
2-00 m. These tracks were ballasted by packing the 
2,000 kg. to 7,000 kg. stones with small stone, and 
also served as feeder tracks, being connected by a single 
line to the marshalling sidings. The length of double 
track was shortened as the crane moved forward, but 
was never less than sufficient to accommodate twelve 
wagons on each road, As the breakwater increased in 
length, a passing loop was laid, and later a second loop 
became necessary. 

The graded length of breakwater was constructed 
in two stages. First, building up to and running out 
at the + 2-00 m. level on a somewhat widened crest, 
and then on the return journey at the same level 
building up behind the crane to a level of + 4-00 m. 
The stone laid on the outward journey would, it was 
hoped, be subjected to the storms of two winter seasons, 
which would help them to bed before the final strength-, 
ening and construction of the parapet. On two 


where there was some hard clay, and further inshore, | occasions waves of over 4 m. (13 ft.) were experienced 
where there was a rock formation. The lay-out was, | the settlement along the seaward ridge averaging 60 
therefore, adjusted to keep all the dredging clear of | cm. (2 ft.), and being negligible along the centre line at 
the inshore rock and to ensure that the quantity of | the + 2-00 m. level. 
reclamation balanced the amount of dredging. A study | weakness apparent, but, even so, there was no danger of 


At only one point was any real 


break-through. A view at the base of the pillar crane 
showing the effects of a severe storm, is given in Fig, 17. 
A view after a storm, at a late stage in the construction 
of the main breakwater is given in Fig. 15, page 222. 
Apart from obtaining earlier initial settlement, running 
out to a section inferior to the contract section had the 
advantages of giving an improved speed of construc- 
tion, owing to it being possible to utilise the run of the 
quarry and to provide earlier protection to the other 
works, such as the rubble dykes and wharf walls. 
The pillar crane worked at a constant radius, which 
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Fig. 15. 


permitted two wagons to be unloaded on each road. 
'wo rakes of four loaded wagons, one 
were pushed up to the crane at the 
first rake discharged and the two | 
loaded and two empty wagons were then pulled out | 
und the latter coupled to the front of the locomotive | 
hauling the second rake. The 
the first rake were then run up to the crane 
meantime, 


on each line, 


une | 
same time wo | 


wagons of the were 


two loaded wagons of | 
in the | 
two wagons of the second rake had 
run out and coupled in front of the first 
which with two empties in front and two 
made way for a further train. The 
locomotive also brought up the remaining 
of the second train for discharging. Thus, two shunt 
ng and two serving locomotives kept up a constant 
supply of stone to the therefore, | 


been 
discharged, 
locomotive, 
behind, “A one 
wagons 


crane, which was, 





DeRRICK CRANE 





BREAKWATER 


on MAIN 


maintained in continuous operation. In this way, 
240 skips, each averaging about 7 tons of stone, were 
dealt with in a ten-hour day. A tipping operation is 


shown in progress in Fig. 8, Plate XI. 

The width of the roundhead was too great for the 
crane to reach all round when working from the centre 
line, and it became slew the track in 
order to build Me tothe required width. After forming 
the roundhead, the pillar crane started on its return 
journey, the tra k be - removed, and all the ballasting 
and small stone being cleared away behind it. As it 
was drawn back, the was used to form the sea- 
ward slope of the breakwater, and to place the selected 


necessary to 


crane 


|natural stone wave-breakers by slinging. The sea- 
ward slope was blanketted with a layer of stones, 
13 ft. thick, and weighing from 2 tons to 15 tons, 


except on the slope between section 800 m. and section 
100 m. As the crane approached the shore. stone of 
| ton to 7 tons, was permitted up to a level of — 7-00 m., 
instead of 2 to 7 tons stones, and from section 450 m. to 
the root, the thickness of the blanketing was gradually 
diminished from 13 ft. to 3 ft., and the grade of the 
stone was also reduced. The inner face of the break- 
water was trued up by slinging and adding stone wher 
necessary, a 5-ton steam crane, working on the inner 
feeder track, being used for this purpose. A view 
ilong the finished breakwater is given in Fig. 9, 
Plate XI, which also shows the mass concrete coping 
that was formed by floating plant following behind the 
pillar crane. 

As shown in Fig. 4, Plate XI, the lee breakwater is 
of much lighter design than the main breakwater, and 
the crest level is only 2-00 m. instead of 4°00 m. 
The reason for this is that the structure has only 
to withstand the moderate waves from the north and 
storm waves fanning out from the round head of the 
main breakwater. The general appearance of this 
part of the structure will be clear from Fig. 11, Plate XI. 

When the main breakwater had been built out for 
a length of about 4,000 ft. from the root, sufficient 
protection was afforded to enable a central section of 
| abutment for the wharf walls to be constructed in hori- 
| zontal-coursed work, as shown in Figs. 12 to 14, 

An eight-ton steam travelling crane was mounted on 
this abutment and the construction of the wharf wall 
| begun in inclined slice work westward? When clear of 
the abutment, a second eight-ton crane was mounted 
and set working eastward. As regards actual con 
struction, a foundation trench was dredged to a depth 
of 36 ft., and into this 3 ft. of coarse, broken stone 
was tipped from he ange This stone was covered 
with a screeding layer of 5-in. broken stone, which 
was laid to form a bed for the slice work by divers. 
The slices were designed to keep the weight of all the 
blocks within seven tons, so that the work could b 
carried out by eight-ton cranes. Special blocks formed 
the front of each slice, and the inclination of the work 
was | in 4, or about 76 deg. Frogs and lugs were provided 
to form sliding keys, and no attempt was made to 
grout the slices. The finished line of blockwork was 
at no place more than 2 in. in front of or behind the 
theoretical line, while it was only necessary in two 
places to counteract spreading by correcting the inclined 
slices to their exact theoretical inclination of 76 deg 
by inserting a slice of specially-tapered blocks on the 


above. 





| finished true 


eastward face at each place. The westward face 
was completed without any special adjustment, and 
to inclination and line. j 
About 900 ft. of lighterage wharf was designed 
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constructed, a bund was pumped behind and parallel 
T ny to them to retain the filling. This space was after- 
THE CON STRUCTION OF HAIFA HARBOUR. | wards filled and the whole finished off to the required 

| level and graded by hand. 
MESSRS. RENDEL, PALMER AND TRITTON, CONSULTING ENGINEERS, WESTMINSTER. Of the 300 acres of sheltered water within the 
breakwaters, about 70 acres alongside the wharves 
| were dredged to a depth of 31 ft., and 100 acres were 
dredged to 37 ft. to form berthing accommodation 
and a turning basin for the largest ships likely to enter 
the harbour. As shown in Fig. 1, the western limits 
of dredging were formed with slopes of 1 in 15. With 
the exception of a hard conglomerate in front of the 
main wharf wall, and many obstacles at the eastern end 
of the harbour, the material, which amounted to 
about 1,800,000 cub. m., was dredged without undue 

difficulty. 

Steel-frame transit sheds carried on reinforced 
concrete piles have been erected on two of three sites 
at the main wharf, and ten 200-ton bollards and nineteen 
150-ton bollards have been provided on the main break- 
water. The former are intended for such ships as 
the Mauretania and the Homeric, which, it is hoped, 
will use the harbour, and the latter are for the stern-on 
mooring of ordinary ships. Four 200-ton bollards and 
eleven 150-ton bollards have been placed on the 
breakwater. All the bollards are of cast steel, those 
of the 200-ton type having five 5-in. anchor bolts 
passing diagonally to cast-steel anchor plates. The 
plates and bolts were framed up with light angle 
| bars, and the whole set as one unit in mass concrete. 
The 150-ton bollards, a view of one of which is given 
in Fig. 10, Plate XI, are of similar design, with 
44-in. anchor bolts. 

An oil dock for the shipment of oil from Iraq is 

being built adjoining the lee breakwater, as shown in 
Fig. 1. It will enclose about 25 acres, the western 
arm consisting of a jetty in the construction of which 
18-in. by 16-in. pre-cast reinforced-concrete piles were 
used, with raking piles of the same section driven in 
transverse directions; the whole is covered by a 
|12-in. reinforced concrete deck. A _ firescreen of 
reinforced concrete will extend along the entire length 
of all piled work from the deck to 3 ft. below mean sea 
level. A return from the west jetty, and an extension 
built out from the lee breakwater, both of piled con- 
struction, and each terminating in a round head, will 
form an entrance 350 ft. wide from the north. The 
entrance will be closed by a floating boom which 
will form a seal for any surface oil that may collect 
|in the dock. Spring buffers, consisting of a sliding 
steel frame, will be carried under the deck of the west 
jetty, and will move in and out as a vessel presses 
against it, the motion being damped by springs. The 
frames will be guided by vertical and horizontal 
rollers working in grooves, so arranged as to be effective 
| whatever the point of contact between the ship and the 
rubbing timbers on the front of the buffers. Each 
| buffer will be 22 ft. 6 in. long, and there will be two 
or more to each berth. As at present designed, the 
dock will take two tankers, with a possible extension 
for a further two. 

The sand filling on the reclaimed area was found 
to be easily wind blown, and experiments were made 
to prevent disturbance of the surface from this cause. 
Grasses were planted without success, and varying 
mixtures of sand and heavy fuel oil were tried, 
but proved unsuitable. Quarry waste, when watered 
and rolled, however, made a hard, satisfactory 
surface. The piddock (Pholas), a molluse which 
attacks both hard and soft stone by a rasping 
action of its shell, and which is a formidable menace to 
any stone structure in sea-water, is not uncommon at 
Haifa, and as a precautionary measure, all submerged 
reinforced concrete work is now made with an igneous 
aggregate. The Teredo is also active, and in twelve 
months, a submerged portion of the timber staging 
used at the abutment of the wharf wall was found 
to have suffered considerable damage, 

















Fie. 16. Prmtar Crane aT WorK ON Maryn BREAKWATER, 











Royat Gotp MepaL ror ARcHITECTURE.—H.M. The 
King has approved the award of the Royal Gold Medal 
for Architecture to Mr, Willem Marinus Dudok, honorary 

| corresponding member for Holland of the Royal Institute 
| of British Architects, in recognition of the merit of his 
work as an architect. The medal will be presented to 
Mr. Dudok at a general meeting of the Institute on 


ws Hee 


Breruin-CoLoGNe Raiw-Car SERvICE.—Some particu- 
lars are now available of the express rail-car service 
| which is to be instituted between Cologne and Berlin, 
| following the successful operations of the Flying Ham- 
| burger. Two new cars are being built for the Cologne 
service, which will be put into operation on May 15, The 
run from Cologne to Berlin will be accomplished in 
5 hours 20 minutes, with seven intermediate stops of 
milar to, but of lighter section than, the main wharf. ; This was done by closing the gaps between the east | ne or two minutes each. The — journey will be 
(he only point of interest about this is the stepping | end of the lighterage wharf and the lee breakwater, accomplished in 5 hours 7 minutes, with six intermediate 
7. “ies r : F : r eager stops. The total distance is 358-5 miles, and, allowing 
p of the foundations as the depth of water was reduced | and between the west end of the main wharf and the e . : 
‘ 2 : . : : for stops, the average speeds work out at 69-4 m.p.h. 
trom 31 ft. at the main wharf to the 16 ft. required. shore by permanent rubble dykes backed with quarry | ang 71-7 m.p.h. The present fastest service by steam 
rhe main wharf is a little more than 1,000 ft. from | waste and topped with two courses of seven-ton pre-| train is the 11-26 a.m. from Cologne, which is due in 
the shore, and the land behind it has been reclaimed. ! cast concrete blocks. While these dykes were being | Berlin at 6.33 p.m., a total time of 7 hours 7 minutes. 











Fie. 17. UNpber-CAaRRIAGE OF PILLAR CRANE, AFTER STORM. 
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in Great Britain, 87,347 men, 76 boys, 1,917 women, 
and 5 girls; these are largely employed in dock and 
harbour service. The total of 89,345 was 8,792 more 
than at December 17, 1934, but 457 less than at 
January 22, 1934. It included 67,913 persons with 
claims for insurance benefit, 20,478 applicants for 
unemployment allowances, and 954 persons not in 
receipt of benefit or unemployment allowances. 


LABOUR NOTES. 
Ar the annual meeting of the Engineering and 
Allied Employers’ National Federation, Sir John 
Siddeley, C.B.E., was re-elected president for the 
ensuing year. Commander Sir Charles Craven, R.N., 
and Mr. G. E. Bailey, were re-elected vice-presidents, 
and Sir William Ellis, G.B.E., D.Eng., was re-elected 
chairman of the Finance Committee. The Rt. Hon. 
Lord Weir of Eastwood, P.C., G.C.B., D.L., was added — 
to the list of Trustees of the Federation. The changes in rates of wages reported to have come 
into operation in January resulted in an increase of 
over 13,1001. in the weekly full-time wages of about 
By 47 votes to 32, a delegate conference of the | 564,500 workpeople, and in a decrease of 501. in those 
National Union of Railwaymen, sitting in London | of 1,675 workpeople. These figures do not include the 
last week, approved the agreement setting up new | effect of increases in rates of wages resulting from the 
negotiating machinery for the railways industry. At| Road Transport Industry (Goods) Agreement, which 
the close of the meeting, Mr. Marchbank, the general | came into operation as from January 1, 1935, as to 
secretary of the organisation, stated that very strong | which statistics are not at present. available. The 
opposition had been offered to certain parts of the | principal increases included in the figures affected 
new machinery, particularly those relating to sittings | railway workers, coal miners in North Staffordshire 
of the tribunal from which the Press could be excluded, | and Warwickshire, ironstone miners and blast-furnace- 
and the provision that on certain matters referred to | men in Cleveland and Northamptonshire, linen workers 
the chairman his decisions could be binding. As the| jn Northern Ireland, and flax and hemp workers in 
Associated Society of Locomotive Engineers and/@Great Britain. The decreases in rates of wages 
Firemen and the Railway Clerks’ Association had | mainly affected the higher-paid workers at blast fur- 
already approved the new agreement, the way seems | naces in West Cumberland and North Lancashire. 
now to be clear for the operation of the scheme. 


The number of trade disputes involving stoppages 
A deputation from the Transport and General | of work reported to the Minister of Labour as beginning 
Workers’ Union, the Electrical Trades Union and the! jn January, was 40. In addition, 11 disputes which 
National Union of General and Municipal Workers, | began before January were still in progress at the 
which interviewed Captain Crookshank, M.P., the | beginning of the month. The number of workpeople 
Parliamentary Under Secretary, at the Home Office last | involved in all disputes in January (including work- 
week, asked that the scope of the electricity regulations people thrown out of work at the establishments where 
made under the Factory Acts should be extended to | the disputes occurred) was about 19,000, and the 
protect workers employed in the maintenance of aggregate duration of all disputes in January was about 
electrical plant outside generating stations and sub- | 102,000 working days. 5 
stations. Captain Crookshank, in reply, explained ; 
that the Home Secretary was advised that legislation According to returns received by the United States 
would be required if effect was to be given to the| Bureau of Labour Statistics from a large number of 
proposal made by the deputation. The Home Secre- representative establishments, in 90 of the principal 
tary, in consultation with the Electricity Commissioners | manufacturing industries, covering about 50 per cent. 
and the Minister of Transport, would consider carefully, | of the aggregate number of wage-earners employed in 
he said, the representations which the deputation had | q}| manufacturing industries, the total number of 
made. work people on their pay-rolls at the middle of December, 
1934, showed an increase of 1-7 per cent. as compared 
It is stated that at the March meeting of the Civil| with the month before. Aggregate weekly earnings 
Service National Whitley Council, the staff side will | jy these establishments during the same period showed 
propose the introduction of a five-day week. No/| an increase of 6-2 per cent. If the average monthly 
reduction of the number of working hours per week is | jndex of employment in manufacturing industries for 
understood to be contemplated, the idea being that, | the three years 1923-1925 be taken as 100, the corre- 
where practicable, the hours now worked on Saturdays sponding ‘index for December, 1934, was 78-1, as 
should be spread over the five other days. Offices in compared with 76-8 for November, 1934, and 74-4 
direct touch with the public, such as the Post Office, | for December, 1933. Reports received by the American 
Customs and Excise, Inland Revenue and employment | federation of Labour from affiliated trade unions in 
exchanges could, it is suggested, arrange for the two | 24 cities show that in December, 1934, 27 per cent. 
days’ break by the organisation of a shift system. 


(provisional figure) of the membership of these unions 
covered by the returns were unemployed, as compared 
with 25 per cent. in the previous month and 29 per cent. 


The Ministry of Labour Gazette states that among 
a ’ aa . — OnE | in December, 1933. 


workpeople, aged 16 to 64, insured against unemploy- 
ment in Great Britain and Northern Ireland, the 
percentage unemployed was 17-7 at January 28, 1935, 
as compared with 16-1 at December 17, 1934, and 
18-6 at January 22, 1934. For males alone the 
percentage at January 28, 1935, was 20-0, and for 
females 11-7. At December 17, 1934, the corresponding 
percentages were 18-5 and 9-7, and at January 22, 
1934, they were 21-5 and 11-0. 


In his notes on industrial fatalities in December, the 
Director of the Division of Statistics and Information 
in the New York State Department of Labour says that 
five men and one woman were victims of falls while 
working on level surfaces. Lack of illumination, he 
adds, is one of the causes of fatalities of that character. 
Strains received while handling heavy or bulky objects 
resulted in nine of 13 deaths charged to i 
accidents. “‘ Despite the inerease in mechani 

At January 28, 1935, there were 1,882,034 persons | devices for lifting and moving heavy objects, many 
on the registers of employment exchanges in Great workers continue,” he observes, “ to depend solely on 
Britain who were out of a situation. This was 165,029 their own strength, which often proves inadequate.” 
more than at December 17, 1934, but 61,992 less than —_ 
at January 22, 1934. The total included 1,501,865 
men, 74,758 boys, 239,357 women, and 66,054 girls. 
It was made up of 734,581 insured persons with claims 
for insurance benefit, 747,715 applicants for unemploy- 
ment allowances, 238.370 other insured persons 
(ineluding 27,556 insured juveniles under 16 years of 
age) not in receipt of benefit or unemployment allow- 
ances, and 161,368 uninsured persons. 





The February issue of the organ of the International 
Association of Machinists contains an account of an 
interesting interview with Mr. William Green, the 
president of the American Federation of Labour. The 
opinion of Labour leaders was, Mr. Green said, that a 
3 per cent. tax on employers would not provide enough 
money for “ a decent minimum unemployment insur- 
ance payment.” They were willing to grant that old 

° - > age pensions were a social, rather than a strictly 

There were registered as unemployed in Great ¢conomie and wage-base programme, and agreeable 
Britain, 231,546 men, 3,774 boys, 114,041 women, | that the building up of funds for that purpose should 
and 4,633 girls, who were on short time or otherwise be divided between the employer and the employee. 
suspended from work on the understanding that they | But unemployment insurance was a@ strictly economic 
were shortly to return to their former employment. problem, in the consideration of which it could not 
The total of 353,994 was 65.737 more than at Decem. | fairly be contended that the employee ought to be 
ber 17, 1934, but 1,246 less than at January 22, 1934, | #8sessed on the same basis as the employer. The 
It included 316,560 persons with claims for insurance | €™ployee could not pass his tax on to the consumer 
benefit, 16,049 applicants for unemployment allow- | ® the employer could. The employee as a consumer 
inces, and 21,385 persons not in receipt of benefit or | WOuld help to pay the tax, and, if he paid as an em- 
unemployment allowances. ployee as well, he would be paying twice. ‘‘ Labour's 

| tight will be in the legislatures when State plans are 
| launched to match the Federal programme,” Mr. Green 

Ot persons who normally seek a livelihood by means | said. “ We feel that the unemployment reserve funds 
of jobs of short duration, there were on the registers | should be a State pool contributed by the employers, 
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and not an assortment of separate reserve funds for 
each factory or business. The pool should be adminis 
tered by the State.” 


Writing in the Record, the organ of the Transport 
and General Workers’ Union, Mr. Ernest Bevin says : 
“The problem of unemployment must be approached 
with a new philosophy and outlook, and with grim 
determination to get our people back to work. Whilst 
I do not believe there is a final solution to this problem 
within the capitalist system, yet I am convinced that 
if the unemployment question were tackled in a busi- 
nesslike way, and with determination, much can be 
done. But nothing much can be achieved by merely 
holding conferences and meetings and listening to each 
other speak ; there must be a serious intention to find 
a solution and to put it into operation speedily. At 
the present time we cannot help suspecting that the 
real object of such attempts as are being made is to 
delude the people and so get their support at the 
General Election. The economic salvation of the 
working classes will not be brought about by the middle 
classes. The workers must fight for political and 
economic solidarity and save themselves.” 


A communication received by the International 
Labour Office at Geneva states that the Czechoslovak 
Ministry of Social Welfare has recently circulated to 
the other Departments a draft Bill for the purpose of 
excluding women and young persons under 18 from 
employment in certain processes in the treatment and 
handling of lead and zine. The Bill also lays down 
certain conditions to be observed in regard to the 
employment of adult male workers in such processes. 
The operations from which women and young persons 
under 18 are excluded are those enumerated in the 
Lead Poisoning (Women and Children) Recommenda- 
tion, 1919, and the restrictions to be imposed relative 
to employment of adult male workers in these processes 
are those prescribed in the recommendation for women 
and young persons where their employment is permitted 
in processes involving the use of lead compounds, with 
the addition of more detailed requirements as to the 
state of the workrooms, lighting and ventilation, 
methods of cleaning and protective clothing. The Bill 
also provides for ical examination on engagement 
and rejection of the unfit. 





The report of a joint conference for business recovery. 
organised by employers’ associations in the United 
States, expresses the opinion that the most effective 
solution of the problem of unemployment and relief is 
the creation of such confidence between industry and 
the Government that business can proceed with plans 
to develop new industries, to enlarge existing enter- 
prises, and freely to place private capital in the invest- 
ment field. The balancing of the Federal Budget, it 
is stated, will provide confidence, stimulate private 
initiative, and increase opportunities for private 
employment. The creation of public works for the 
purpose of providing relief invites waste and definitely 
defers a balanced Budget. In those projects to which 
the Government is already committed, the wage rate 

id for work relief should always be substantially 

than the current rate paid for similar work in 
private industries, thus supplying a definite incentive 
to engage in private employment. Direct relief 
— in any locality should always be materially 
er than rates paid for work relief. For those out of 
work, employment on useful public construction 
projects not created primarily for the purpose of relief, 
and at wages not in excess of the direct relief pay- 
ments which they would otherwise receive, should be 
encouraged, in order that long-continued idleness, with 
its unfortunate effects, both physical and moral, may 
wherever possible be avoided. 


Addressing the members of the Institute of Transport 
at a meeting in London last week, Mr. John Cliff said 
that the trade unions, in the conduct of negotiations 
and arbitrations, had, at times, had to consider and 
examine the general policy, the administration, and the 
financial position of transport undertakings, with the 
result that they had felt compelled to challenge the 
policy pursued by these undertakings. The demand of 
the workers was increasingly for an improved collective 
status in the service in which they were engaged, and 
for a collective, effective, and responsible share in the 
government of the service. If a larger measure of 
co-operation and a higher standard of service, based on 
mutual understanding, were to be secured, if there were 
to be a larger degree of self-government in transport 
and the drive would be along that road—the executives 
must be prepared, Mr. Cliff declared, to begin by taking 
staffs into their confidence and by affording them the 
fullest opportunity for acquiring a knowledge of the 
problems and economics of the service in which they 
were engaged. 
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LETTER TO THE EDITOR. 


NOTCH SENSITIVITY OF STEELS 
IN FATIGUE. 


To THE Eprtror OF ENGINEERING. 


Srr.—In Chemistry and Industry for January 11, 
1929, Professor B. P. Haigh published an article on 
‘The Relative Safeties of Mild- and High-Tensile 
Alloyed Steels Under Alternating and Pulsating 
Stresses.” A similar article was published in The 
4utomobile Engineer for February, 1930. In these 
articles, Professor Haigh compared two steels having 
the properties given in Table I. 














Taste I. 
1 | 2. 3. 4. 5 
is ———— 
Endurance 
Ultimate Yield Limit. | Endurance 
Tensile Point Completely} Ratio. 
Material. Strength. Sead pet —- bn yh 
Tons per tresses. v y 
sq. in. oq. me. Tons per | Column 2. 
sq. in. 
Mild steel 30 21 18 0-60 
High-tensile steel} 60 50 30 0-50 











| 
The first steel was intended to represent a typical 
mild steel, and the second a high-tensile steel. The 
values given were stated to be, in some degree, 
hypothetical. 

In the comparison of these materials, Professor Haigh 
argues that when these steels are subjected to concen- 
trations of stress, such as that caused by a small 
drilled hole, the high-tensile steel is not as safe as the 
mild steel. In the comparison, the assumption 
is made that the stresses are in a two to one ratio; 
that is, the nominal steady stress is twice as great 
as the nominal alternating stress. The conclusion 
of the discussion is stated as follows :— 

“For such ‘ two: one ratio’ stresses, therefore, the 
drilled steel plate is actually 20 per cent. stronger 
than a drilled plate of high-tension steel, that is, 100 per 
cent. stronger in ultimate tensile strength, 138 per cent. 
stronger in tensile yield, and 66 per cent. stronger in 
‘ordinary’ fatigue tests, using equal pull and push 
stresses. In such circumstances, it is not surprising 
that many practical men look with suspicion upon 
incomplete test figures.” 

In an article in Chemistry and Industry for Decem- 
ber 20, 1929, the present writer presented arguments 
for his belief that some of the conclusions drawn by 
Professor Haigh were based upon insufficient experi- 
mental evidence, and that there was also a considerable 
body of evidence which refuted some of his conclusions. 

In ENGINEERING for December 28, 1934, page 698, 
Professor Haigh has an article on “‘ Fatigue in Structural 
Steel,” in which he again compares two different steels. 
These steels had the properties shown in Table II. 


Taste II. 





| 
| Ultimate | ‘* Lower” Endurance 
Tensile | Yield Limit. 
Material. | Strength. | Point. Zero to 
| Tons per sq. | Tons persq.| Maximum 
| in. | in. | Tension. 
i | 
| 
Mild steel 29 | 15-7 | 19-5 
Chromador | 42-4 | 24-0 | 27-5 
Mild steel (drilled) | | 13-5 
Chromador (drilled) | 19-75 
| } 





These two steels were tested in fatigue in the Haigh 
machine, using ordinary smooth specimens and also 
Specimens with a small hole, 0-031 in. in diameter, 
drilled through the mid-section. The tests were made 
= various ratios of minimum to maximum unit 
stress, be 


~ ~s that various endurance limits could 
ovotained, 

It is true that these two steels did not differ from 
each other in ultimate tensile strength and yield point 
to the extent that the steels did which were used by 
Professor Haigh for illustration in the article in 

hemistry and Industry. However, one of these 
steels is a mild steel and the other is an alloy steel, 
and it may be assumed that, if Professor Haigh’s 
argument is sound, it should apply, at least in some 
degree, to these steels. This argument, it will be 
recalled, was applied to steels with concentration of 
stress and may, therefore, be assumed to apply to 
the drilled pieces in Table IT. : 

What are the facts as shown by the experimental 
results? The two ultimate strengths are in the ratio 
of 1-46, and the two fatigue limits for the drilled pieces 
are also in the ratio of 1-46. In other words, the 
‘dvantage which the Chromador steel has in ultimate 








] 
tensile strength is also reflected in the same ratio in the 
fatigue limit. 

From the diagrams of results published by Professor | 
Haigh, certain other endurance limits of the drilled | 
pieces were picked from the graphs as accurately as | 
was possible. For completely reversed stresses in| 
tension and compression, the endurance limits are 
in the ratio of about 1-22. For the case of steady | 
stress combined with alternating stress in a 2:1) 
ratio, the endurance limits are again in the ratio | 
of about 1-22. All of the three endurance limits | 
cited, therefore, show a marked advantage of the 
alloy steel over the mild steel. 

It should be noted that, for the particular steels just 
discussed, the advantage of the higher ultimate tensile 
strength of the Chromador steel was fully reflected in 
the endurance limit for the drilled pieces, when the 
stress varied from zero to a maximum. For the case 
of completely reversed stresses, and for the stresses 
in a 2:1 ratio, the advantage of the higher tensile 
strength was not fully retained; in fact, the 46 per 
cent. advantage was cut almost exactly in two. 

It will now be shown that there is a certain aspect 
of the discussion of the effect of concentration of 
stress in steels which is of much importance in connec- 
tion with the argument presented by Professor Haigh. 
That argument is sound in so far as it means that the 
advantage of superior ultimate tensile strength of 
some of the high-strength steels is not always fully 
retained when notched specimens are tested in fatigue. 
The material will be presented on a different basis than 
that used by Professor Haigh, and the discussion will 
be limited to the results of actual experiments. 

In arecent interesting paper by Messrs. D. J. McAdam, 
Jr., and R. W. Clyne,* on “‘ Influence of Chemically- 
and Mechanically-Formed Notches on Fatigue of 
Metals,”’ the authors show that for ordinary steels the 
sensitiveness to notches increases with increase in 
tensile strength. but at a gradually decreasing rate. 
In their discussion they use the decrease in endurance 
limit of a notched specimen, as compared with that 
of a smooth specimen, as a measure of the damage done 
by thenotch. They show that the decrease of endurance 
limit due to mechanical notches is greater with increase 
in ultimate strength. 

McAdam and Clyne, however, point out that there | 
are some exceptions to the general rule. They say | 
that local work hardening during the process of forming | 
a notch may strengthen the region of highest stress | 
concentration and thus diminish the apparent damage | 
due to the notch. There is evidence also that increase | 
in ultimate strength due to cold working causes greater | 
increase in notch sensitivity than does the same increase 
in strength due to composition or heat treatment. 
Apparently, also, there is evidence that austenitic 
steels are not as sensitive to mechanical notches as 
is the case for ordinary steels. These considerations 
indicate some of the precautions which should be 
observed in testing notched specimens, and they also | 
indicate that a comparison of two metals for notch 
sensitiveness most safely made by actual 
fatigue tests. 

If the mild steel and the Chromador steel tested by 
Professor Haigh were work hardened locally when 
the holes were drilled, the advantage would lie with 
the mild steel rather than the Chromador steel. McAdam 
and Clyne state that the lower strength steels are more | 
subject to work hardening than the higher strength 
steels. 

For the mild steel and the Chromador steel, the 
reduction in endurance limit for completely reversed 
stresses was about 24 per cent. and 37 per cent., 
respectively, for the drilled steel. According to 
McAdam and Clyne’s composite curve for steels with a 
V-notch, subjected to completely reversed stresses, 
the reductions in endurance limit for these steels, if | 
they had had V-notches, should have been about | 
40 per cent. and 56 per cent., respectively. For the 
first two results the reduction for the Chromador 
steel is greater by 13 per cent., and for the second 
two results the reduction for the Chromador steel is 
greater by 16 per cent. These results indicate first 
of all that the drilled hole does not cause as much 
damage asa V-notch. Other than this, the two sets of 
results show about the same relative difference compar- 
ing the mild steel and the Chromador steel. 

Returning now to Professor Haigh’s article in 
Chemistry and Industry, the mild steel there discussed 
was assumed to have an ultimate tensile strength of | 
30 tons per square inch, and an endurance limit of | 
18 tons per square inch. The high-tensile steel was 
assumed to have corresponding values of 60 tons and | 
30 tons per square inch. Using McAdam and Clyne’s | 
composite curve for steels, the reduction in endurance | 
limit for specimens of these steels with a V-notch, and | 
subjected to completely reversed stresses, would | 
be about 41 per cent. and 63 per cent., respectively. | 
Hence, the endurance limits for notched specimens | 
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° Bureau of Standards, Research Paper, R.P. 725: | 
October, 1934. i 





os 


|Church in New York City subsequent to Subway 


| would be about 10-6 tons and 11-1 tons per square 


inch, respectively. Therefore, even for the severe 
case of completely reversed stresses and V-notches, 
the high-tensile steel still shows some advantage over 
the mild steel. 

For the hypothetical steels cited in the preceding 
paragraph there is one other aspect in which the 
mild steel was given perhaps an undue advantage in 
the comparison with the high-tensile steel. The ratio 
of the endurance limit to the ultimate tensile strength 
is called the endurance ratio, and in Professor Haigh’s 
comparison, the mild steel was given an endurance 
ratio of 0-60 and the high-tensile steel an endurance ratio 
of 0-50. This was for completely reversed stresses 
and smooth specimens. Taking as examples of actual 
steels the mild steel and the Chromador steel, it is 
found that the endurance ratios for completely reversed 
stresses are 0-40 and 0-41, respectively. It is possible, 
of course, that a mild steel might have an endurance 
ratio as high as 0-60, and a high-tensile steel might 
have an endurance ratio as low as 0-40. But it is 
evidently also possible that the mild steel might have 
an endurance ratio of 0-40, and the high-tensile stee! 
a ratio considerably higher. The writer has tested a 
cast-iron the endurance ratio of which was as high as 
0-64. 

The subject of notch sensitivity of metals is of great 

tical value, and the results presented in this 
ter indicate that the high ultimate tensile strength 
of some steels is not always reflected to the same 
extent in the endurance limit of specimens subjected 
to stress concentration effects. Since the results 
obtained may be influenced by various factors, it 
would seem that the procedure indicated at the present 
time is to make appropriate experimental determina- 
tions in comparing various steels. 
Yours, &c., 
J. B. KomMers, 
Professor of Mechanics. 
University of Wisconsin, 
Madison. Wis.. U.S.A, 
Januarv 30, 1935. 








|THE LATE MR. H. de B. PARSONS. 


News has reached us from the United States of 
the death, on January 26, after an illness of some 
weeks, of Mr. Harry de Berkeley Parsons, who was in 
practice as a consulting engineer in New York for many 
years. The son of Mr. William Barclay Parsons, he was 
born in New York on January 6, 1862, and, after 
leaving school, entered Columbia University, securing 
the degree of Sc.B. in 1882. Passing on to the Stevens 
Institute of Technology, he obtained the degree of 
M.E. in 1884, finally receiving the degree of Doctor 
of Engifeering in 1926. He opened a consulting- 
engineering practice in New York in 1885, and in the 


| following year was engaged on railway construction in 


Texas, the works for which he was responsible including 
a bridge over the River Bruzos. He was subsequently 
engaged on the construction of waterworks at Stevens 
Point, Wisconsin, which were completed in 1889. 
Three years later Mr. Parsons was appointed Professor 
of Steam Engineering at Rensselaer Polytechnic Insti- 
tute, Troy, New York, which position he continued 
to occupy until 1907, when he was made Emeritus 
Professor of Practical Engineering. In 1893, he was 
appointed constructional engineer to the Nicaragua 
Canal Construction Company, and some six years 
later was called upon by the St. Regis Paper Company 
to report on a water-power scheme for the Black 
River, New York State. In 1901, Mr. Parsons designed 
the Spier Falls dam and hydro-electric power station, 
on the Hudson River, and superintended the construe- 
ion of the works, which were completed in 1904. 

In 1905, Mr. Parsons designed and directed the con- 
struction of a refuse incinerator for the City of New 
York, and in the following year was made chairman 
of a Commission appointed to report on the collection 
and disposal of refuse in that city. ‘He also served on 
the Metropolitan Sewerage Commission, and was 
consulting engineer in connection with the Ashokan 
Reservoir, Catskill Water Supply. Mr. Parsons’ 
services were in great request in connection with founda- 
tion and underpinning works, and he was also con- 
sulted on several water-power schemes, two of which 
have already been mentioned. In 1913, his services 
were secured by the International Paper Company in 
connection with the Palmer Falls and Glen Falls dam 
on the Hudson River, and, in 1921, on behalf of the 
same company, he designed and superintended the 
construction of the Sherman Island dam and power 
station on the Hudson River. His work in connec- 
tion with the latter undertaking, it will be recalled, 
has formed the subject of articles in our columns. It 
is not possible for us to review the very many works 
with which Mr. Parsons was connected in later years. 
One of the subjects he became specially interested in 
was underpinning, and in this connection designed and 
directed the operations which saved the famous Trinity 
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HIGH-SPEED RAIL CAR WITH HEAVY-OIL ENGINE. 


CONSTRUCTED BY MESSRS. SOCIETE ANONYME DES USINES RENAULT, ENGINEERS, BILLANCOURT, FRANCE 








Fic. 1. Two-Unrr Tray. 





operations He also made a study of vibrations at | design, Messrs. Renault were guided by the principles; the flywheel, assure a start in all weathers. Th 
Grace Church, in the same city. Mr. Parsons was for | underlying the design of their well-known automobiles, | governor is provided with two springs, one of which 


many 
Consulting Engineers, and served as president in/|engine with a view to ensuring rapid ‘acceleration 
1926; he was elected a member of the American | with a sufficient reserve of power to allow gradients 
Society of Mechanical Engineers in 1885, of the | to be taken at only slightly reduced speeds. Mechanical 
American Society of Civil Engineers on February 3, | transmission was adopted, as it was considered to give 
1807, and of the Society of Naval Architects and | the highest efficiency combined with reliability. The 
Marine Engineers in 1893. He contributed many | latest production methods were introduced into the 
papers to the transactions of technical institutions, | Billancourt works, described in ENGINEERING, vol. 
und was also the author of two books, namely, Steam | cxxxvii, page 726 (1934), with a view to building the 
Boilers, Their Theory and Design, and The Disposal of cars at the most economical price. 
Municipal Refuse. | As will be seen from Figs. 2 and 3, the car is of approxi- 
Mr. H. de B. Parsons was possessed of a very charming | mately streamline form, with well-rounded ends, and 
personality and a quiet and unobtrusive manner. He is arranged for driving in either direction. In order 
was extremely conscientious and was characterised by j* reduce the air resistance to a minimum with the 
high ideals which he followed equally in his business | form selected, a deep skirting round the sides, not shown 
and private life. It was for this reason that he was so | In the figures, is provided to prevent eddies forming 
interested in the American Institute of Consulting | underneath the car. There are two bogies, as shown 
Engineers, and in the promulgation of a high standard | in Fig. 2, the drive being to both axles on the forward 
code of practice in connection therewith. In recent | bogie. The leading dimensions are shown in Figs. 2 and 
vears he had devoted much time and thought to the |3. The weight of the rail car is 25 tons empty, and 
question of uplift under dams, and in our issue of | about 32 tons fully loaded. The arrangement of 
July 29, 1932, we published an appeal issued by a | the seats and fittings is varied in accordance with the 
committee on the subject, of the American Society of | requirements of the different railway companies, that 
Civil Engineers, signed, among others, by Mr. Parsons. | Shown in the figures being for the P.L.M. In this 
This document appealed for the co-operation of all | case, 56 seats are provided, with standing room for 
engineers possessed of data on this important subject. | 10 persons. For the Etat railways, there is accommo- 
Mr. Parsons has written considerably on this topic, | dation for 56 passengers seated, including 14 collapsible 
one particularly interesting contribution being a paper | seats, and standing room for 14, while on the Alsace- 
reprinted in ENGINEERING, vol. cxxix (pp. 181, 235, Lorraine railways, 70 seats are provided with room for 
et seq), presented to the World Engineering Congress in | 10 standing. The luggage compartment is also 
Japan in 1929. varied in size according to requirements. The car is 
designed for a maximum speed of 120 km. (74-5 miles) 
per hour, but here again provision is made for altering 
_ the maximum speed according to requirements by 
rue recent economic depression has led to particularly | changing the final gear-wheel ratio. F 
drastic measures being taken in France to reorganise | The transmission, comprising the clutch, gear box, 








THE RENAULT RAIL CAR. 





the entire railway system, and it has been decided | and vertical transmission shaft, forms a unit construc- 
that, in the future, heavy steam trains will be replaced | tion with the engine, as shown in Fig. 5. The entire 
wherever possible by rail cars run at more frequent | unit is mounted on a frame insulated from the chassis 
intervals and at higher speeds. On secondary lines, | by rubber blocks. The engine is a four-stroke model 
steam trains are to be replaced entirely by rail cars, | of the airless-injection type, having twelve cylinders 
and in some cases smaller stations will be served only | arranged in vee formation in groups of six. The 
by road ’buses. It will thus be seen that the rail car | cylinder bore is 130 mm. (5 in.), and the piston stroke 
is destined to take a prominent place in French railway | is 170 mm. (6 in.). The engine has a continuous out- 
policy, and a number of types have already been put of 250 brake horse power at 1,500 r.p.m., with an 











supplied to the various railway companies by different | overload capacity for short periods of 310 brake horse- 
makers for carrying out tests and determining the most | power. The cylinder block and lower part of the crank- 
suitable type for a yiven service. |case are cast in aluminium. The pistons are also of 

Considerable experience has already been gained with | aluminium, with four gas and two scraper rings. The 
models built by tae Société Anonyme des Usines | gudgeon pins are hollow, and are made from heat- 
Renault, Billancourt, the first rail cars built by the | treated and case-hardened steel. The connecting 
company being put in service some twelve years ago. | rods are die forgings, machined all over, those of oppo- 
These cars were propelled by petrol engines, and of the | site cylinders being linked together. The cylinder 
150 or so, supplied to the various railway companies, the | liners are of special alloy and are replaceable. The 
majority are stillin service. The first Renault rail cars | crankshaft is of high-resistance chrome-nickel steel, 
fitted with heavy-oil engines were delivered to the |and runs in seven bearings lined with white metal. 
Etat lines in January, 1931, and 10 of these cars | The bearings are supported by steel brackets passing 
are still in service. In February, 1933, the first high-|through the aluminium crankcase and relieving it 
speed rail car driven by heavy-oil engines was built, and | from all stresses. All twenty-four valves are actuated 
in less than six months, 12 of this type were delivered | from a single camshaft. There are two fuel pumps, 
to different companies. All these cars are still ranning. | one for each bank of cylinders, the drive being taken 
One of them, classed as the VH type, is illustrated | from a separate shaft, one end of which carries the 
in Figs. 2 to 7, page 230. In deciding on the| governor. Two starting motors, one on each side of 














years a member of the American Institute of | minimum weight being combined with a powerful | controls the engine when idling, while a second, 


and stronger, spring comes into action when the speed 
exceeds 1,500 r.p.m. Within these limits, the quantity 
of oil injected and the speed are controlled by the driver 
The injection is timed automatically in accordanc 
with the engine speed and quantity of fuel supplied 
The engine is very accessible for inspection and adjust 
ment, and the entire power unit can be easily dismounted 
and exchanged if required. 

The clutch is of the double-disc type, and consists 
essentially of two steel discs located on each side of a 
fixed central plate forming part of the flywheel. When 
the clutch is in operation, two floating pressure plates, 
which rotate with the flywheel, are pressed against the 
steel discs on the primary shaft. The discs are partially 
lined with fabric. The gear box, of which a diagram 
matic section is given in Fig. 4, is of the four-speed 
type. As shown in the figure, the gears are always in 
mesh, and the change in speed is effected by synchronis- 
ing clutches. The main shaft forms a continuation 
of the clutch shaft, and as shown, carries three wheels 
free to rotate on the shaft and a fourth wheel keyed 
to the shaft. The two clutches are free to slide on 
splines on the shaft. All the wheels on the layshaft 
are keyed to it. The first gear is obtained by moving 
the right-hand clutch to the right, the second gear by 
moving the same clutch to the left, the third gear by 
moving the left-hand clutch to the right, and the 
fourth, or direct gear, by moving this clutch to the 
left. A detached view of one of the clutches, showing 
the spring-loaded ball for locating the outer tooth 
ring on the inner cone member, is given in Fig. 7. 

From the output shaft in the gear box, the drive 
is transmitted to the vertical shaft, already referred 
to, by bevel gearing. As shown in Fig. 5, there are 
two bevel wheels on the gear-box shaft, engaging with 
a common wheel on the vertical shaft. These wheels 
run loose on their shaft, but either of them may b 
coupled to the latter by a splined sliding dog, giving 
the forward or reverse motions. It will be evident 
that all the gear-box ratios can be used in reverse 
There is a second pair of gears at the bottom ol the 
vertical shaft, transmitting the drive to a propeller 
shaft with a universal joint at each end. At its 
right-hand end, as shown in Figs. 5 and 6, this shaft 
carries a spur wheel engaging with a corresponding 
wheel on a horizontal shaft. The latter drives the 
rear bogie axle through bevel gearing as shown ™ 
Fig. 6, and at its forward end is coupled through a 
second propeller shaft, also provided with universal 
joints, to a shaft driving the front bogie ax|« through a 
second pair of bevels. The two spur pinions refe rred 
to are exchangeable to alter the overall ratio, W heels 
being available to give a maximum car speed from 
85 km. to 120 km. per hour at the same engine speed 
This enables the rail car to be used either for high-speed 
services on main lines or for local services on secondary 
lines. 


The running wheels on both bogies are of stampec 


chrome-molybdenum steel, and are 85 cn (33 1.) 
in diameter. Each wheel is provided with an insulating 
ring to absorb vibration. The suspension oak 

sho 


are of the usual type, and both rubber blocks an 












The 
hich 
‘ond, 
peed 
atity 
iver 
ANC 
lied 
just 
nted 


sists 
of a 
"hen 
ates, 
the 
ally 
am 
peed 
sim 
nus- 
tion 
eels 
yed 
on 
haft 
ring 
by 
by 
the 
the 
ing 
oth 


“ive 
red 
are 
ith 
els 


ng 








SINGLE-STAGE 


CONSTRUCTED BY 


ENGINEE 











MESSRS. MASCHINENFABRIK SURTH, 








Fie. 1. 








a 
ZES SSNS SSN 


SSS ZZ 
SZ~w~w~5 = 
y EY 


SS 
% >>>» > >>» »»»»»»» dy 
Yj 4 Be 
EY — 









= 9 | 9-424 ZZ 

=7y IIIS SEYS 

Ge >>> az ZA 

HI “28: N " Z 

N DA, IK 
a H 1 






a Bo 
| NAAR... 


, a 4 SS 
28: I 3} 
SSSSsss aK 7, 














A 

Y 4 

Gah, eae a 

Y 8 imma z 

Z=Z tei 
22S ANSE Z 
= —j 





QOOWWMMHAAY | DSSS 
Ni ws TN 
Sy 






— 





$ 





&@ ©c 
— s 


.. per Cubic Metre. 
s 














Horse Power 
a 
| 























o- 
Pr o 4 5 7 
neerure kg.per nae 


absorbers are fitted to reduce vibration. The axles 
run in S.K.F. bearings. The main braking system is 
of the air-operated type, with two shoes on each 
wheel. These shoes can also be applied by hand 
and used to block the vehicle. The emergency braking 
system is of the electro-magnetic type, and operates 
tour rail shoes between the wheels of the bogies. 

It will be observed from Fig. 2 that the standard 
railway underframe is entirely eliminated, the body 
emg designed asa box girder. It is made up of light- 
“tee! pressings electrically welded throughout. Rubber 
blocks are inserted between the transverse members 
of the bogies and the frame. The outside of the body 
is formed with steel sheeting riveted together. The 
inside is covered with sound-insulating material, and 
the floor is of aluminium covered with a layer of cork, 
« laver of special insulating material, and finally with 
~ ngs im. Effective ventilation of the car is secured 
7, an oer inlet at both ends, with an air passage 
ret 8g n the outer and inner roofs provided with suitable 
Bat Rei car is heated by exhaust-gas radiators. 

erore being put into service in cold weather, these 
radiators are steam-heated at the terminal stations. 


CoMPRESSOR AND Drivine Moror. 





Electric lighting is fitted, the dynamo being used in 
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conjunction with a 24-volt cadmium-nickel storage 
battery. 

In addition to the VH type, Messrs. Renault are 
now producing another model, known as the VHD, 
designed primarily for long-distance services. This 
car is illustrated in Fig. 1, and it will be seen that it is 
of the articulated type, made up of two similar coaches 
joined by gangway bellows. The inner ends of the 
two cars are mounted on a common bogie. Only 
the two end bogies are driven, the motive power 
for each being identical with that on the VH ty 
already described. The main dimensions of the V 
model are: overall length, 34-45 m. (113 ft.); length 
of each coach, 16-8 m. (53 ft. 2 in.); height above 
rails, 3-15 m. (10 ft. 4 in.); and distance between 
bogie centres, 14-05 m. (46 ft. 1 in.). The weight 
fully loaded is 58 tons, and the maximum speed, with 
the engine running at 1,500 r.p.m., is 140 km. (85 m.) 
per hour. There is a driving station at cach end, 
the control gear being duplicated. The general con- 
struction of the cars is very similar to that of the 
VH model, but the luggage compartment extends 
for the whole width of the coach, and as it is thoroughly 
insulated, it effectively prevents any noise from the 


Fig. 2. 








Drum witH CoNTROL SLIDES. 


engine compartment reaching the passengers. There 
is another luggage compartment in the middle of the 
car. There is seating accommodation for 100 passen- 
gers and standing room for 20 passengers. The braking 
arrangements are similar to those on the VH model, 
and are sufficiently powerful to bring the car to rest 
within 650 m. when travelling at 140 km. per hour. 
Eight cars of this type have either been delivered or 
are nearing completion for the Chemin de Fer de |’Etat 
and the P.L.M. Railway. 








THE SURTH SINGLE-STAGE 
ROTARY COMPRESSOR. 

THE single-stage compressor shown in Figs.] to 4, 
on this page, is claimed to be exceptionally efficient, 
while being compact, quiet running, and economical in 
oil consumption. It is manufactured by the Maschinen- 
fabrik Siirth, of Siirth, near Cologne, and consists 
essentially of a drum rotating eccentrically within 
a cylindrical housing. Longitudinal and cross-sections 
of the compressor are reproduced in Figs, 3 and 4. 
The main shaft, which is direct coupled to the driving 
motor, as shown in Fig. 1, is in the form of an eccentric 
within the casing, and carries the drum on roller 
bearings. The shaft itself also runs on roller bearings 
at the two ends of the casing. Sealing rings are fitted 
between the drum ends and the casing covers. It will 
be evident that, as the eccentric shaft is rotated, the 
drum will roll round the inner surface of the casing, 
the only sliding contact being between the drum and 
two control slides, A and A,, which are located in slots 
in the housing, and are interconnected by rods, B and 
B,, so that they move as one unit. A photograph 
showing the drum assembled on the shaft with the 
two slides is reproduced in Fig. 2, and it will be observed 
that the two rods are of banjo form, being made up 
of a central ring provided with lugs, to which the 
circular arms are pinned. Each of the slides is pro- 
vided with a recess, which, as shown in Fig. 4, acts as 
a valve controlling the air admission. The slides 
subdivide the space between the drum and housing into 
an upper and lower compression chamber, so that 
two compression cycles occur during each complete 
revolution of the shaft. Each chamber is provided 
with its own outlet valve, C and C,. In the position 
shown in Fig. 4, the space D is increasing, so that air 
will be drawn through the inlet as soon as the valve 
opens. The space E, on the other hand, is decreasing, 
so that the air in this space will be forced through 
the outlet valve. After the peripheral contact line 
has travelled past this valve, the spaces Dand E become 
one, which reaches its maximum volume when the 
contact line is at the lowest point, that is, after half 
a revolution. The valve A is then closed, and the 
air in the whole of the upper space is compressed for 
a further quarter revolution. During the final quarter 
revolution, the contact line again divides the upper 
space into two chambers, compression continuing in 
the space E until the position shown is reached. The 
cycle in the lower space F is exactly similar with a lag 
of 180 degrees. 

The compressor is suitable for compressing air or 
gas up to 6 kg. per square centimetre (85 Ib. per square 
inch) above atmosphere, but twice this pressure may 
readily be obtained by using two compressors in series 
coupled in tandem to a common motor. The machine 
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may also be used for producing a vacuum in one or two 
stages up to 0-04 kg. per square centimetre absolute, 
or 0-3 mm, mercury. The power consumed per 
cubic metre of air delivered is shown in Fig. 5 plotted 
on a pressure base, while the air delivered in cubic 
metres per minute and the effective horse-power are 
shown in Fig. 6, plotted on a vacuum base. The 
model shown in Figs. 1 to 4 is water-cooled, but an 
alternative design is available for air cooling, fins 
being provided on the casing of this machine. A feature 
of the machine, which may be mentioned in conclusion, 
is that as the lubricant is not atomised, the air is 
delivered free from oil. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number given being quoted in each case. 

Horizontal Duplex Pumps, five, petrol-driven, for the 
cementing of oil wells. Argentine State Oilfields, 
Buenos Aires; March 22. (G.Y. 14,832.)° 

Diesel Engines, four-stroke, 175-200 h.p. Argentine 
State Oilfields, Buenos Aires; March 20. (G.Y. 14,833.) 


Diesel Locomotive for Decauville track of 60-cm. gauge. | 


Argentine State Oilfields, Buenos Aires; March 22. 
(G.Y. 14,834.) 

Electrical Train-Heating Equipments, 20, comprising 
100-110 volt generators and heaters, cables and all 
Accessories Argentine State Railways, Aires ; 
April 29 (A.Y. 12,932.) 

Galvanised Wire for telegraph lines, 20,000 kg., in coils 
of 25 kg., type best-best No. 8 (4-191 mm.). Rio Grande 
do Sul State Railways, Brazil; March 20. (G.Y. 14,839.) 
State Elec 
March 18. 


Buenos 


Cadmium-Copper Conductors, hard-drawn. 
tricity Commission of Victoria, Melbourne ; 
(G.Y. 14,843.) 


Copper Conductors, hard-drawn; jointing sleeves and 


3/0 s.w.g., hard-drawn copper grooved trolley wire 
State Electricity Commission of Victoria, Melbourne ; 
March 18 (G.Y. 14,844.) 


Steel Bridgework, 161 tons 


South African Railways 
and Harbours, Johannesburg ; ‘ 


April 1. (G.X. 14,845.) 
Wheel Lathe, semi-automatic. Royal State Railways 
of Siam; May 10. (A.Y. 12,934.) 
Cutouts, 240 for 30 amperes and 240 for 100 amperes 
Johannesburg City March 14. (A.Y. 12,935.) 
Electric Cables, 16,600 yards, paper-insulated, impreg 
nated, lead-sheathed, steel-tape-armoured, for working 


Council ; 


pressure of 11,500-12,000 volts, and 10,000 yards of 
telephone and pilot cable. Cape Town Electricity 
Department ; March 20. (A.Y. 12,936.) 


Klectrical Equipment for distribution system at Minia, 
comprising 3,300-volt and 200-volt underground cable, 
transformer kiosks, transformers and _ distribution 
pillars Egyptian Ministry of the Interior, Cairo ; 
April 20. (A.Y. 12,938.) 

Cable and Switchgear, comprising 5,176 m. underground 
and 200 submarine, 11,000-volt, three-core, paper 
insulated, lead-covered and armoured cables, and 11,000- 


m 


volt outdoor switchgear. Egyptian Ministry of Public 
Works, Cairo; March 28. (A.Y. 12,939.) 

Telephone Equipment, private automatic branch 
exchange Posts and Telegraphs Department, Mel 
bourne; April 30. (A.Y. 12,940.) 


Flat Carbon Spring Steel, 30,000 kg., ribbed and grooved, 


13 mm. thick by 102 mm. wide, and 1,500 kg., 9-5 mm 
thick by 114°3 mm. wide, both in standard lengths 
Royal State Railways of Siam, Bangkok; April 26 
(G.Y. 14,847.) 


Taps and Reamers for Boiler Stays, 36 single taps, 
134 double taps, and 145 reamers, of various types and 


sizes. Rio Grande do Sul State Railways, Porto Alegre, 
Brazil; March 25. (G.Y. 14,850.) 

ingle Iron and steel sections of various sizes. Rio 
Grande do Sul State Railways, Brazil; March 26. 
(G.Y. 14,852.) 


Telephone Cable, 76,208 ft., ———— and lead- 
covered. New Zealand Post and Telegraph Department, 
Wellington ; April 17. (A.Y. 12,942.) 

Iron Bars, 55,000 kg., high-quality, round and fiat, 
of various sizes, and in lengths of 5 m. to 6 m. Rio 
Grande do Sul State Railways, Brazil; March 22. 
(G.Y. 14,853.) 


Tubing.—A firm in Winnipeg desires to receive quota- 
tions from United Kirgdom manufacturers for }-in. to 
lj-in. tubes in gauges from No. 20 to No. 14. (G.Y. 
14,841.) 

Sleigh-Shoe Steel.—A firm in Winnipeg wishes to 
receive quotations from the United Kingdom for concave 
hot-rolled shoe steel, in three sizes, } in. by 2} in., j in. by 
}in., and 4 in. by 4 in., for sleighs. (G.Y. 14,842.) 








Rartway Evecrrirication 1x Itary.—The progress 
of railway electrification in Italy is indicated by the fact 
that the mileage of electrified lines increased from 567 
in 1925 to 1,265 in 1934. We are informed that 12-38 
per cent. of the Italian railways are now electrified, and 
that this has led to a decrease of 659,000 tons in the | 
yearly importation of coal it 





Life's Spectrum. 


Resistance of Materials. By Frep. B. Srery. 


when this is done the portion of the embankment fronting 
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CONTRACTS. 


Messrs. THe Sintrerae [tiumNatinc CoMPANY. 
| Avenue Chambers, Vernon-place, Southampton-row, 
London, W.C.1, have received an order, from the London 
| Midland and Scottish Railway Company, for a Sinterae 
| fog beacon to be erected at Tilbury. We are informed 
that this beacon is the first of its kind to be used for the 
purpose of navigation. 

Messrs. Mirriees, BickerToN AND Day, LIMITED, 
Mirrlees House, Grosvenor-gardens, London, 8.W.1, 
have recently secured numerous orders for their Diesel 
engines for driving electricity generators. The firms 
and administrations concerned include Messrs. Fars 
Manufacturing Company, Limited, Shiraz, Persia ; 
The Bombay, Baroda and Central India Railway ; the 
Indian Stores Department; The Shikarpur Electric 
Supply Company; Messrs. Armour Meat Packing 
Company, Uruguay ; The Mangrol State Electric Supply 
Company, Kathiawar ; and the Rajkot State Electricity 
Supply. Other orders received are for Diesel engines 
for a pontoon pumping set for Perak River, for driving 
machinery in a brick works in Kent, for the propelling 
machinery of a trawler, for driving a ginning tory 
in Karachi, and for driving rotary molasses pumps in 
Manila. 








BOOKS RECEIVED. 


Automobile and Aircraft Engines. By Arnruur W. JupcE. 
Third edition revised and enlarged. London : 
Isaac Pitman and Sons, Limited. [Price 42s. net.) 

American Society for Testing Materiales. Proceedings of 
the Thirty-Seventh Annual Meeting. Atlantic City, 





N.J. June 25-29, 1934. Volume I. Committee Reports. 
Tentative Standards. Part Il. Technical Papers. 
Philadelphia, Pa. : Offices of the Society. 

Rigbuilding. The Design and Construction of Wood 


Rigs and Derricks for the Cable-Tool and Rotary Systems 
of Deep-Well Drilling. By R. C. Pacer. London : 
Williams and Norgate, Limited. [Price 10s. 6d. net.] 


Kraftfahrtechnische Tagung, 1934. Vortrdge und Aus- 
sprachen. Berlin: V.D.1. Verlag, G.m.b.H. [Price 
5 marks. | 

Ciments et Mortiers. By AveustTin Macnué. Paris: 
Armand Colin. [Price 10 francs 50 centimes.] 

The Journal of the Institute of Metals. Vol. LV. No. 2. 
1934. Edited by G. SHaw Scorr. London: Offices 
of the Institute. 

Street Trafic Flow. By Henry Watson. Cheap 
edition. London: Chapman and Hall, Limited. 
[Price 7s. 6d. net.] 

Department of Scientific and Industrial Research. Lubri- 


cation Research. Technical Paper No. 2. A Study of 
the Boundary Lubricating Value of Mineral Oils of 
Different Origin. By M. E. Norrage. London: 
H.M. Stationery Office. [Price 9d. net.] 

The British Corporation Register of Shipping and Air- 
craft. Register of Ships, 1935. Glasgow : British 
Corporation Register of Shipping and Aircraft. 

The South American Handbook, 1935. Edited 
Howett Davies. London: Trade and Travel 
lications, Limited. [Price 2s. 6d. net.] 

Metallurgy. An Elementary Textbook. By E. L. Rueap. 
New and revised edition. London: Longmans, Green 
and Company, Limited. [Price 10s. 6d. net.| 

Marketing Industrial Equipment. By B. Lester. 
London : MeGraw-Hill Publishing Company, Limited. 
[Price 2ls. net.] 

Boiler Feed Water. Its Effects, Treatment, and Analysis. 
By Percy G. Jackson. Third edition, revised and 
enlarged. London: Charles Griffin and Company, 
Limited. [Price 6s. net.] 

The Motor Electrical Manual. Sixth edition. 
Temple Press, Limited. [Price 2s. 6d. net.| 

The Blue Book. The Electrical Trades Directory and 
Handbook, 1935. London: Benn Brothers, Limited. 
[Price 25s. net.] 

Proceedings of the Institution of Mechanical Engineers. 
Volume 127. April to November, 1934. London : 
Offices of the Institution. 

Department of Overseas Trade. 
Conditions of Equador, 1934. 
rorD Lonpon. London : 
[Price ls. 6d. net ] 

Forest Research Institute (Silviculture Series). Forest 
Bulletin No. 87. Von Walfing’s Yield Tables for Teak 
Plantations in Java. By H. G. CHampron. [Price 
As. 14, or ls. 6d.] No. 89. The Effect of Defoliation on 
the Increment of Teak Saplings. By H. G. Cuamption. 
[Price As. 3,or 4d.] Delhi: Manager of Publications. 

Mining Year Book, 1935. By Watter E. SKINNER. 
London: Walter E. Skinner. [Price 20s. net.]} 

Economics, Science, Metaphysics. By 


by 
Pub- 


London : 


No. 599. Economic 
Report. By H. Sran- 
H.M. Stationery Office. 





Sir | 


collieries show a stronger disposition to buy steel | 


drills, reamers, and engineers’ small tools. 
requirements of precision implements shows an increase. 
File manufacture is not brisk, but a steady business 15 
being done in file-making machines, 
customer in this class of product. 





















































































































[MARCH I, 1935. 





PERSONAL. 


Mr. Witrrep E. Goopay, who, until a fey 


months 


ago, was manager of the technical department of Messrs. 
Vacuum Oil Company, Limited, has opened a practicg 
at Brettenham House, London, W.C.2, as a consultan 
on lubricants and lubrication. 

Mr. W. A. Acnew, chief mechanical engineer (raj) 


ways), London Passenger ey Board, 55, Broadwa, 
S8.W.1, has retired, and Mr. W. 8. Grarr-Baxer has 
been appointed to succeed him. Mr. E. T. Broox 
superintendent of rolling stock, will have under his 
control, in addition to his present responsibilities, th, 
maintenance and running of lifts, escalators, ventilating 
plant and pumps. Similarly, Mr. E. Granam, assistant 
mechanical engineer (maintenance), in addition to his 
present duties, will be responsible for the inspection of 
materials other than new works, and also for the genera! 
organisation of the clerical, costing, and records staf 
of the department. 

Messrs. Tue Vacuum Drier anp CHEMICAL Equip 
| ment Company, Luaarep, 66, Victoria-street. London 
8.W.1, have recently been registered for the manufactur 
|}of vacuum pumps, condensers, vacuum driers and 
| svepesnsers of all types, and other equipment. The 
firm will work in conjunction with Messrs. Deuteche 
| Vacuumapparate G.m.b.H., Erfurt, and their plant 
| will be based on the designs, patents, and experience of 
that company. Henceforth, the whole of the materia! 
will be British made and will be manufactured in the 
shops of Messrs. The Mirrlees Watson Company, Limited, 
Scotland-street, Glasgow. 

Messrs. Enouse Sreet Corporation, Liwrep, 
Vickers Works, Sheffield, inform us that Mr. F. Pickworth, 
secretary of the Corporation, and Mr. A. G. E. Briggs, 
sales manager, have been appointed special directors. 

Messrs. Exactor Controt Company, Limite, 
Dorland House, Lower Regent-street, London, 8.W.1, 
have disposed of the manufacturing rights of the Hele 
Shaw Beacham hydraulic control in France and in 
Italy. In France, these controls will be manufactured 
by La Société Francaise de Matériel d’Aviation, 58, 
Rue Fénelon, Montrouge (Seine). In Italy, the manu 
facture has been undertaken by Messrs. Secondo Mona, 
Somma Lombardo. 

As from to-day, March 1, the offices of Sir CHarves 


Bressey, C.B., engineer in charge of the Highway 
Development Survey (Greater London), will be at 


10, Smith-square, Westminster, London, 8.W.1 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Furnaces producing basic steel are 
working to capacity, but plants turning out acid material 
are not so active. There is a better market for scrap, 
and users are contracting for some months ahead. Quota 
tions are up to recent average. In the heavy engineering 
and machinery branches the position is more encouraging 
No improvement is reported in the manufacture of railway 
rolling stock, but the demand for mercantile and naval 
steel, forgings, and castings shows expansion. Efforts 
are being made to attract overseas orders for railway 
furnishings, but far results have not been very 
remunerative. Local makers anxiously await the time 
when big extension and modification schemes will be 
put in hand by railway companies in India, South Africa, 
South America, and Canada. A fair amount of business 
is passing in armaments, but producing works are operat 
ing well below capacity. Those works specialising in 
the manufacture of large heavy forgings and boiler 
drums are satisfactorily employed. Some concerns 
have sufficient orders on hand to keep them busy for 
some months ahead. The call for heavy grinding and 
crushing machines is not up to normal standard, though 
a steady trade is being done in cement and concrete 
mixing machines, and asphalt-making equipment. British 


pit 


80 


props, beams, arches, and cambered girders. Overtime 
is not uncommon at firms supplying motor-car makers 
with clutch plates, gear boxes, and body fittings. Sheffield 
is turning out thousands of these accessories each week 
Intense activity prevails in the manufacture of stainless 


steel, rustless steel, and heat- and acid-resisting materials, 
and output of these steels is considerably larger than twelve 
months ago. 
machinery 


There is a bigger demand for agricultural 
parts. Toolmakers are handling 4 larger 
sroportion of overseas orders. Among the lines in w hich 
eadway is being made are hacksaws and wa twist 
oreign 


Ruasia being & g° 
Saws are a better 


> epee Sheffield: W.E. Burnand. [Price ket. The light foundries are busily employed produe- 
— Engine Design. By H. F. SHEPHERD. New ing stove grates, castings, and general household iron- 
’ - 4 = a 


York ; John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 17s. 6d. net.] 
Second 
John Wiley and Sons, Incor- 
Chapman and Hall, Limited. 


edition. New York: 
porated. London : 








t. Thomas's Hospital should become a real addition 
© the amenities of the district. 


of the quota system, outputs at some pits have 
curtailed. Stocks at colliery sidings and merchant depots 
are sufficient to meet any sudden spurt in the demand. 
Prices of most classes of fuel on export account show & 


Derbyshire hards, 16s. 6d. to 17s. 6d. ; 
' 88. to 9s.; and nutty slacks, 7s. to 8s. 


he operation 
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South Yorkshire Coal Trade.—Owing to t 
had to be 


we —~— ee os Kisenbetonbaues. By Prox. 2°wnward tendency. In view of likely ewer 

Dr.-Ine. E. Prorst. Berlin: Julius Springer. [Price buyers are taking only sufficient to cover mmet - 

22-50 marks. requirements. Industrial fuel is active on hom: —_ 
and steelworks and ironworks are good customers. 

demand for house coal is up to recent level Foundry 

Tue Licutinc of ALBERT-EMBANKMENT, Lonpon.—| and furnace coke are steady. Quotations: Best branch, 

The London County Council and the Lambeth Borough | hand picked, 248. to 26s.; Derbyshire best — 

|Council have decided to light Albert-embankment, | 20s. to 22s.; Derbyshire best brights, 17s. 6¢. to es 

London, by electric discharge lamps. It is felt that | best screened nuts, 16s. 6d. to 17s. 6d. ; small sereenee 

nuts, 15s. to 16s.; Yorkshire hards, 16s. 7d. to 178.5 
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NOTES FROM THE NORTH. 


+LAsGow, Wednesday. 

Scottish Steel Trade.—There has been little change 
in the state of the Scottish steel trade since last week, 
but the active conditions are perhaps more pronounced, 
as specifications have been coming in rather more freely. 
Plant generally is being kept running fully and the outlook 
is very satisfactory. New business is still somewhat 
searce, but inquiries indicate that there is quite a fair 
amount to place. In the black-steel sheet trade a good 
volume of business is passing for the heavier gauges 
for home consumption, and the demand for the lighter 
gauges is also better, but the export market is still very 
quiet. Galvanised sheets are in very poor request 
and plants are not fully employed. The following 
are the current market quotations :—Boiler plates, 
gl. 5s. per ton: ship plates, 8/. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, }-in., 81. 10s. per 
ton; and No. 24 gauge, in minimum 4-ton lots, 101. 10s. 
per ton; and galvanised corrugated sheets, No. 24 
gauge, 13l. per ton, in minimum 4-ton lots, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are still a trifle better 
and buyers have lately been more in evidence. Neverthe- 
less, short time still prevails. The demand for re-rolled 
steel bars also shows a little improvement, and producers 
are more hopeful again. Prices show no change and are 
as follow :—Crown bars, 9. 15s. per ton for home 
delivery, and 91, 5s. per ton for export; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 71. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—A steady business continues 
to go through in Scottish pig-iron and the output of 
the twelve furnaces at present in blast is being well 
taken up. The home consumption of pig-iron would 
seem to be on the increase and the local inquiry points 
to a better demand as likely to be forthcoming soon. 
The export side of the trade is still poor and there are 
no signs of any expansion. The following are the current 
market quotations :—Hematite, 7ls. per ton, delivered 
at the steel works; and foundry iron, No. 1, 72s. 6d. 
per ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, February 23, amounted to 202 tons, 
Of that total, 180 tons went overseas and 22 tons coast- 
wise. During the corresponding week of last year the 
figures were 70 tons overseas and 242 tons coastwise. 
making a total shipment of 312 tons. 

Shipbuilding.—It is stated that the Greek Government 
has decided to place the contract for two destroyers, 
for which tenders were invited some months ago, with 
Messrs. Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, Glasgow, but official confirmation is not 
vet to hand. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—At the time when the Welsh coal 
trade, which during 1934 improved its home industrial 
trade by about a million tons and maintained its exports, 
seemed to be approaching recovery, came the announce- 
ment from Italy that imports of British coal to that 
country were to be cut, between February 15 and 
March 31, to 35 per cent. of the imports of that period 
in 1934. Behind this was the announcement that, 
by decree, exports from March 31 were to be restricted 
und licensed by quota. The financial plight of Italy 
was said to require this, although it was suspected that 
the action of the Italian Government, dramatic in its 
suddenness and somewhat ruthless in its treatment 
of the contracts, was more political than economic. 
Apparently the Italians regard the Anglo-Polish coal 
agreement as a menace to Italian interests, while there 
are other questions regarding which the Italians desire to 
influence Great Britain. The restriction of coal ship- 
ments, applied as regards British and Polish coal as 
from February 15, was not known in Britain before the 
19th, and with deliveries already made, a number of 
mporters found the coal on passage from Britain was 
in excess of the quota, and several vessels engaged to 
load at the Welsh ports would have to be stopped. 
Representations made in Rome by importers, and also 
by British Government departments, have resulted in 
some little modification of the decree. It is understood 
that all shipments by February 19 will be accepted. It 
is believed that all orders placed to that date will be 
permitted. What the position will be under the quota 
and licences remains to be seen, but it seems likely 
that further loss to South Wales will be serious and that 
certain of the pits producing the highest quality of 
Admiralty coals may have to be closed. The elsh 
coal owners have made representations to the Mines 
Department. In other respects, the Welsh coal trade 
has been very depressed. Fortunately, the adjourned 
miners’ delegate conference last Saturday decided that 
negotiations in connection with the employment of 
Federation members at the Taff-Merthyr Colliery should 
be continued, and the proposal to issue strike notices 
throughout the coalfield was defeated. The conference 
declined to discuss proposals for a general one day 
strike over dole cuts. Anthracite coals have had 
a very slack time and prospects are disappointing. 
[wo steamers are loading anthracite for Canada, but 
will not sail for over a month until the opening of naviga- 
tion on the St. Lawrence is near. 

ron and Steel.—The slackness in the iron and steel 
and allied trades of South Wales in recent times seems 
likely to continue for some weeks at least. As previously 
reported, the tinplate works have been working at less 
than half capacity. The Tinplate Pool, with a view 











to the better distribution of orders, has decided to reduce 
the quota of output from 65 per cent. to 55 per cent., 
operative from March 11. The pool provided by a 
levy on production is drawn upon for compensation 
when works are idle. The tinplate workers are com- 
plaining that compensation for idleness operates to the 
detriment of the men. The question of overseas demand 
and the competition of foreign makers is still causing 
anxiety. Importations at continental steel tinplate 
bars continues at Newport ona rather heavier scale than 
formerly. The imports at Port Talbot, Swansea and 
Lianelly are chiefly in the form of scrap metal. The 
demand for galvanised sheets is reported to be a little 
improved, but works continue to be employed far below 
capacity. Finished and _ semi-finish products for 
inland requirements are passing off fairly regularly, but 
requirements are below capacity. In all sections, 
recently quoted prices are maintained. Sir Andrew 
Duncan, the recently-appointed independent chairman 
of the British Iron and Steel Federation, met repre- 
sentatives of the Welsh steel and tinplate industries 
at Swansea on Monday. He was accompanied by Sir 
William Lake, a director of the federation, and Sir William 
Firth, chairman of the Welsh Plate and Sheet Manufac- 
turers’ Association. Sir Andrew also visited a number 
of steel and tinplate works in the district. 


NOTES FROM CLEVELAND AND 


THE NORTHERN COUNTIES. 
MippLEesBRouGcH, Wednesday. 

The Cleveland Iron Trade.—The output of Cleveland pig- 
iron is barely sufficient for current needs, and makers 
have only small stocks to draw upon, The position 
enables producers to continue to take a firm stand, 
though just at present new business is not easily put 
through. The lull in buying is, however, expected to be 
of short duration, as home users who have to come on 
the market for supplies, and customers beyond the Tweed, 
are understood to have yet to make fairly considerable pur- 
chases to cover their spring requirements. The outlook as 
regards overseas trade is not very encouraging. With needs 
of producers’ own consuming works, and running con- 
tracts about absorbing the restricted make, and prospect 
of seasonal improvement, the situation is not unsatis- 
factory. Recognised market values for other than 
overseas business are steady at the equivalent of No. 3 
g-m.b. at 67s. 6d. for local use, 69s. 6d. delivered to North 
of England areas beyond the Middlesbrough zone, 
67s. 3d. delivered to Falkirk, and 70s. 3d. delivered to 
Glasgow. 

Hematite.—The opinion prevails that the rather quieter 
tone in the East Coast hematite branch of trade is but a 
passing phase. Continental inquiries are few, and recent 
events increase the difficulty of dealing with firms in Italy. 
Makers are not anxious to sell for shipment abroad on the 
still comparatively low terms that have to be accepted 
to secure overseas trade. Export quotations tend 
upwards but are unlikely to rise sufficiently to be attractive 
to ironmasters. Merchants continue, however, to nego- 
tiate with Continental customers. As in the Cleveland 
pig branch, market transactions are not numerous or 
heavy, but deliveries to home users are maintained. 
Quotations keep firm on the basis of No. 1 quality at 
69s. for consumption at Tees-side works, 71s. for delivery 
to Northumberland and Durham, 75s. to 78s. for delivery 
to various parts of Yorkshire, and 75s. for delivery to 
Scotland. 

Foreign Ore.—Imports of foreign ore ar heavy, but 
as consumers have still large quantities to take up against 
old contracts, they are unwilling to discuss the renewal of 
contracts at round about the advanced figures asked. 
Rubio, of 50 per cent. quality, is 17s. 6d., c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are prepared to make price concessions to obtain 
contracts, but local users are well placed as regards 
supplies, and are disinclined to negotiate. Good average 
qualities are put at 19s. 6d., delivered here. 

Manufactured Iron and Steel.—The aggregate tonnage 
output of semi-finished and finished iron and steel 
continues heavy, but expansion of demand for semis 
would be very welcome, and more orders for certain 
descriptions of finished material would be appre- 
ciated. Among the principal quotations to home 
consumers, subject to the usual rebates, are: Common 
iron bars, 91. 12s. 6d.; packing (parallel), 8l.; packing 
(tapered), 101.; steel billets (soft), 5/. 128. 6d.; steel 
billets (medium), 71. 2s. 6d. ; steel billets (hard), 71. 7s. 6d.; 
iron and steel rivets, 111, 10s. ; steel boiler plates, 9. 5s. ; 
steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 87. 15¢.; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 9l. for smaller lots ; 
and fish-plates, 121. 10s. Black sheets (No. 24 gauge) 
are 101. 10s. delivered to home customers, and 91. 5s. 
f.o.b., for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge) are 131. delivered to home customers, 
and 111. 5s., f.0.b., for shipment overseas. 

Scrap.—One or two branches of the scrap market 
are active. Consumers are calling for larger supplies 
of heavy steel, and readily pay 52s. per ton delivered. 
Light cast-iron is strong at 45s., heavy cast-iron realises 
52s. 6d. to 538. 6d., and machinery metal is quoted at 55s. 














THe OPERATION OF PEDESTRIAN Crossines.—The 
Minister of Transport announces that during the week 
ending February 16, 1935, there were 49 successful 
prosecutions in connection with pedestrian crossing 
places in the Metropolitan Police District. The number 
of persons killed in the same area since the beginning of 
the year was 183 of whom 110 were pedestrians, while 
of the 3,384 injured, 2,949 came under the same heading. 
It is also announced that the speed limit of 30 m.p.h. 
is not to apply to certain newly-constructed by-pass and 





arterial roads in the London Traffic Area, 


NOTICES OF MEETINGS. 


INsTITUTION oF ExLecrricaL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “Small  Self-Starting 
Synchronous Time Motors,” by Messrs. W. Holmes and 
E. Grundy. Institution: Monday, March 4, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Meeting. Discussion on “‘ Small Rectifiers,” to be opened 
by Messrs. G. F. Bedford, 8. A. Stevens, and H. Rissik. 
North Midland Centre : Tuesday, March 5, 7 p.m., Hotel 
Metropole, King-street, Leeds. Informal Discussion on 
“Wiring Rules,” to be opened by Mr. J. G, Craven. 
North-Western Centre: Tuesday, March 5, 7.15 p.m., 
Engineers’ Club, Albert-square, Manchester. Joint 
Meeting with the North-Western Branch of Tux Instirvu- 
TION OF MercHANICAL Enoingerrs. “ The Engineer 
Administrator,” by Mr. E. 8. Byng. Wireless Section : 
Wednesday, March 6, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “Crystal Oscillators for Radio 
Transmitters,” by Messrs. C. F. Booth and E. J. C. 
Dixon. North-Eastern Centre: Wednesday, March 6, 
7 p.m., The Literary and Philosophical Society, Westgate- 
road, Newcastle-upon-Tyne. Faraday Lecture: “ Elec- 
tricity in the Life of To-day,” by Prof. E. W. Marchant. 

Roya Instrrvtion.—Monday, March 4, 5 p.m., 21, 
Albemarle-street, W.1. General Meeting. uesday, 
March 5, 5.15 p.m. “ Benjamin Thompson, Count 
Rumford,” by Prof. Sir William Bragg. Saturday, 
March 9, 3 p.m. “ Electromagnetic Radiaticns,” by 
Lord Rutherford. 

InsTITUTION oF Crvit ENGINEERS.—Tuesday, March 5, 
6 p.m., Great George-street, 8.W.1. ‘* Major Lmprove- 
ment Works of the Port of London Authority, 1925 
1930,” by Messrs. F. W. D. Davis and William Mackenzie. 
Yorkshire Association: Thursday, March 7, 7.30 p.m., 
Hotel Metropole, Leeds. “The Sydney Harbour 
Bridge,”’ by Mr. J. Walton. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—~Tuesday, 
March 5, 7 p.m., The Royal Geographical Society's Hall, 
Exhibition-road, Kensington, S8.W.7. Joint Annual 
Meeting with numerous other Engineering Societies. 
(i) “ Cold Pressing and Drawing from the Mechanical 
Point of View,” by Dr. H. J. Gough. (ii) “* Cold Pressing 
and Drawing from the Metallurgical Point of View,” by 
Dr. C. H. Desch. (iii) “‘ New Researches on the Drawing 
of Cylindrical Shells,” by Prof. G. Sachs. 

Instirute oF Merars.—Twenty-Seventh Annual 
General Meeting. Wednesday, March 6, 10 a.m., and 
Thursday, March 7, 10 a.m., The Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. For programme, see 

age 117 ante. Wednesday, March 6, 7 p.m., Trocadero 
a Rotman Piceadilly-cireus, W.1. Annual Dinner. 
Sheffield Local Section : Friday, March 8, 7.30 p.m., The 
University, St. George’s-square, Sheffield. “ Electric 
Annealing and Heat-Treatment Furnaces,’ by Mr. A. G. 
Lobley. 

INSTITUTION OF MECHANICAL ENGINEERS.——North- 
Eastern Branch: Wednesday, March 6, 6.30 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
“ Deep-Sea Diving,” by Captain G. C. C. Damant. 
Western Branch: Wednesday, March 6, 7 p.m., The 
Merchant Venturers’ Tcchnical College, Bristol. ‘* Corro- 
sion of Boiler Metals,”” by Mr. J. 8. Merry. Scottish 
Branch: Thursday, March 7, 7.30 p.m., The Royal 
Technical College, Glasgow. ‘ Production and Distribu- 
tion,” by Major C. H. Douglas. Jnstitution: Friday, 
March 8, 7 p.m., Storey’s-gate, S.W.1. Informal 
Meeting. Discussion on “ Recent Work in Testing 
Steel of Mild and Moderate Tensile Strength,” to be 
opened by Prof. B. P. Haigh. 

Norru-East Coast Lxstrrution or ENGINEERS AND 
Surpsvi.pers.—Friday, March 8, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. “ Flying 
Boats and their Possible Developments,” by Mr. A. 
Gouge. 

For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








Royat Arm Force Expansion In PEeRsONNEL.—The 
expansion of the Royal Air Force by 41 squadrons, 
mainly for home-defence purposes, necessitates a greatly- 
increased intake of personnel during the next four years. 
A an Peee ree of this increase will consist of well- 
educated boys, 1,500 of whom will be required during 
the next twelve months. The large majority will be 
entered as aircraft apprentices and trained for three 
years to become fitters, instrument makers and wireless- 

tor mechanics. The age limits are 15 to 17. Full 
information regarding methods of entry and conditions 
of service can be obtained from the Air Ministry (Appren- 
tices Department), Gwydyr House, Whitehall, London, 
8.W 





Continuation oF Norta Orsrrat Roap.—lIt is 
announced that the Minister of Transport has decided 
to make a grant from the Road Fund so that a further 
section of the North Orbital Road, two miles in length, 
can be constructed. This will run from the Buckingham- 
Hertfordshire border near West = ig to Westhyde 
Lodge, near Rickmansworth, and will, it is estimated, 
cost over 50,0001. It will provide for a width of 100 ft. 
between fences and will have a 30-ft. carriageway with 
footpaths on each side. The North Orbital Road was 
designed to run in a semi-circle from Colnbrook in the 
west to Tilbury in the east, but only two sections, one ten 
miles long between the Barnet and Watford by-passes, 
and one, two miles long, north of the London-Oxford road, 
have, so far, been constructed. The new section lies 





between these two and follows an existing highway, 
| which is very narrow and winding. This will be absorbed 
| as far as possible. 
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J ee ee eee wales — a 
HIGH-SPEED RAIL CAR WITH HEAVY-OIL ENGINE. 
CONSTRUCTED BY MESSRS. SOCIETE ANONYME DES USINES RENAULT, ENGINEERS, BILLANCOURT, FRANCE 
(For Description, see Page 226.) 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 

Tuk usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, February 20 
in the Society's rooms, South Kensington, Lieut.-Colonel 
Kk. Gold, D.S.O., F.R.S., President, being in the chair. 
Three papers, of which abstracts are given below, were 
read and discussed. The first was ‘“ On the Inter- 
pretation of Some Measurements by A. C. Best of 
Horizontal Temperature Differences over Small 
Distances,”’ by Mr. E. G. Bilham. In_ this paper, 
by a theoretical treatment of the case of simple 
harmonic oscillations of temperature propagated along 
the line joining two stations, it was concluded 
that the amplitude of the oscillations must be of the | 
order of four or five degrees Fahrenheit in order to | Durst. It stated that, ina previous publication, emphasis | bility of ordinary objects by day with the transmission 
produce the short-period fluctuations observed by | had been laid on the large diurnal variations of wind | factor, and hence with the visibility of lights at night. 
Best daring periods of normal lapse. It appeared, | during the South-West Monsoon at Berbera, and also|was not quite correct quantitatively. (2) It was 
also, that the observed decrease of amplitude with | over the Gulf of Aden far from land. The diurnal | undecided whether the discrepancy was due to Kosch- 
increase of wind speed might not be real. In view of —— of pressure over the Gulf of Aden, the Red | mieder incorrectly assuming the threshold in his 

| 




















the importance of the subject in relation to climatology, | Sea and surrounding regions was examined in the | equation to be constant, or to his neglect of the scatter 
as well as to the general physics of the atmosphere, it | present paper, and it was found that each day a region | ing of the light from the object (referred to as the 
was desirable that furthor investigations should be | of higher pressure was formed regularly at that season | “ ground glass plate” effect) which was included in 
undertaken, employing thermometric devices of a much | over the head of the Gulf, and a similar region over | the author’s theory. The experiments have enabled 
higher order of sensitivity than those used hitherto the Red Sea. From the consideration of the thermal |a-table to be drawn up showing approximately the 
in work of this character. It appeared to the author | conditions in the atmosphere over narrow seas and | distances that lights of various candle-powers could 
that undesirable complications were introduced when | neighbouring land areas, an explanation was attempted | be seen on the average at night, in meteoro- 
observations were made by means of a difference-| of the formation of this high-pressure area and the | logical conditions corresponding to different daytime 
thermograph, and it was suggested that the aim should | consequent day-time outflow of air which gave the | visibilities. 

be to obtain, in the first place, an accurate record of | large diurnal wind variations. 
the variation of temperature with time at a fixed The third paper was * Further Conclusions} Grimssy Roap ImproveMEeNTs.—As an outcome of 4 
point, the time-scale being sufficiently open to reveal | Concerning Visibility by Day and Night,” by Mr.| proposal to make a new entrance to Grimsby Dock 
the short-period fluctuations. It seemed probable|M. G. Bennett. It dealt with experiments carried | from the south side, Littlecoates-road, which onery = 
that such a record would strongly resemble a quick-run | out at Kew and Farnborough to test the theories | an Beonts = between pr Rte tet ay 16 ft. 
record from a pressure-tube anemograph. |of visibility put forward by Koschmieder and the eae Go eee dhe tA gan Meee road 
The next paper was ‘‘ The Circulation of Air by Day | author, and to determine the relation between visibility | ,i be 50 ft. wide with a 30-ft. carriageway and tree- 
and Night During the South- West Monsoon near Berbera | by day and night. The following conclusions were | jined , and it is hoped to complete the recon- 
Somaliland,” by Dr. C. E. P. Brooks and Mr. C. 8. | drawn: (1) Koschmieder’s formula relating the visi- | struction = midsummer. 
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| HIGH-PRESSURE BOILER 

| TROUBLES. 


| THe water available for steam boilers invariably 
| contains impurities in greater or less degree, even 
| when it is for the most part returned condensate, 
the impurities being of different natures, scale- 
forming or corrosive. The prevention, or at least, 
|the minimising of scaling and corrosion, has long 
| been a matter of concern to boiler engineers and 
owners, and many methods, scientific and “ rule- 
of-thumb,” elaborate and simple, some successful 
|and others faulty, have been devised and adopted 
to provide relief. The reports of boiler insurance 
companies and of Board of Trade inquiries into 
explosions show what serious consequences may 
follow if the measures employed to protect boilers 
from troubles on the water side are inadequate, 
unsuitable, or carelessly applied. 

A boiler is nothing less than an autoclave in 
which chemical and physical phenomena of con- 








siderable complexity take place. These affect the 
quantity and nature of the solids that may be | 
thrown down, often being deposited on the heating | 
surfaces, and interposing undesirable resistance to | 
the flow of heat with a resultant rise in the tempera- | 
ture of the metal. They also influence the liberation 
of gases and acids which may lead to corrosion, and 
the formation of compounds which, with the | 
accompaniment of mechanical stress, may cause | 
the metal to crack. 
Substances added to the water to cure some of 
these ills form products which give rise to troubles 
of their own, and still more ‘‘ dopes”’ are required 
to counteract these in their turn, and so on. 


the advanced designs of to-day, in which both high 
temperatures and pressures introduce complexity, 
while the metal itself is much nearer the danger 
point. The late Mr. J. Anderson, of Milwaukee, 
was, we believe, one of the first engineers to draw 
attention to these problems, and to place on record 
his experiences of the troubles met with. They 
were described in a very interesting paper he 
contributed in 1928 to the proceedings of the 
Institute of Fuel.* Since then the subject has 
been referred to in various reports, etc., emanating 
from Continental countries, many of these dealing 
with specific cases. A recent paper dealing with 
the matter on broad lines is that by Mr. R. J. 
Glinn, read last month before the Institution 
of Mechanical Engineers, of which he is a member. 
In our issues of February 1 and 8 (pages 129 and 
157) we reprinted this paper in somewhat abridged 
form, and in our issues of February 1 and 22 (pages 
122 and 213) we gave some account of the dis- 


29 cussion to which it gave rise in London and Man- 


chester. The chief value of Mr. Glinn’s contribution 
is its general survey of the subject, its outline of 
the methods available for boiler water control, and 
the weight of experience which, it is obvious, lies 
behind its recommendations. 

Most important is the conclusion that in regard 
to troubles due to water conditions, “ there is no 
difficulty whatever in preventing troubles of this 
nature by the correct and constant control of the 
conditions of the feed and boiler water. Under 
these circumstances, steam-generating plant can 
and does remain in good condition after many years 
of service under the exacting present-day conditions 
of high ratings, high pressures, and high degrees of 
superheat.” It is reassuring that such a definite 
statement can be made and that, in the discussions 
on the paper, it was allowed to pass unchallenged. 
From this it must not, however, be inferred that 
risk of trouble is a thing of the past; it is simply 
that, though the risk remains, adequate means are 
known of meeting it, and if these are correctly and 
regularly employed, trouble will be avoided. 

Mr. Glinn’s paper was concerned with operation, 
assuming a satisfactory installation. There is, 
however, one kind of trouble which may arise from 
the water side, but which was not considered, either 
in the paper or the discussions. We refer to 
defective circulation. The responsibility for avoid- 
ing this rests primarily on the designer, rather than 
on the operating engineer. This trouble may 
manifest itself in various ways. Some interesting 
examples were given in a paper submitted to the 
German Boiler Owners’ Association in 1931 (see 
ENGINEERING, vol. cxxxii, page 241, August 21, 
1931) in which reference was made to an important 
high-pressure installation, where careful chemical 
control of the feed and boiler water was maintained, 
and where, nevertheless, failures of tubes occurred 
in certain places. Investigation ultimately led to 
the discovery that the circulation was defective at 
these points, and when steps were taken to improve 
the distribution of speeds of circulation, the trouble 
ceased. Further reports to the German Associa- 
tion in 1934 (see ENGINEERING, October 26, 1934) 
confirm the conclusions arrived at in 1931, and 
extend them. It has been pointed out, for example, 
that damage traceable solely to conditions of water 
flow occurs only in tubes in which the water 
descends and which are exposed to heat, and the 
theory is advanced that if the velocity of the rising 
steam bubbles is identical with that of the down- 
ward water in which they are immersed, the bubbles 
will be stationary, and may thus remain in contact 
with one part of the tube for an appreciable time. 
Overheating, dissociation of the steam, and corrosion 
of the tube follow in due course. The inference 
is that in high-pressure boilers, in none of the tubes 
in which water descends should steam generation 
be permitted. This trouble, too, is therefore 
curable. The conclusion of the German report of 
1931 was that “the operation of high-pressure 
boilers is to-day free from objection. There is no 
fundamental connection between corrosion and 
high pressure as such.” The 1934 report and Mr. 


The knowledge resulting from research and | Glinn’s paper both endorse this finding in the light 
experience with waters at former pressures and | of Jater knowledge. 


temperatures is by no means adequate to deal with 





* See ENGINEERING, vol. oxxv, pages 25, 55 (1928). 
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The price of immunity from trouble is, however, 
increasing vigilance and competent scientific control. 
The boiler engineer must understand the chemical 
actions involved sufficiently, at least, to be able to 
judge of the appropriateness of the treatment 
adopted, and must see that this is regularly followed. 
Speakers in the discussions on Mr. Glinn’s paper 
suggested that these duties should be allotted to a 
chemist, acting as a water specialist. 

References were made by various speakers to 
embrittlement. In spite of the general 
acceptance of the theory that caustic soda may 
become concentrated in interstices, and that if the 
adjacent parts are highly stressed intercrystalline 
cracking may ensue, there is still scepticism among 
some engineers in regard to this matter. Further 
enlightenment is very desirable, and as this matter 
has engaged attention at the National Physical 
Laboratory for the past two or three years, it is to 
be hoped that the eventual reports, when they 
appear, will make some considerable contribution 
in this direction. 


caustic 


It is significant that much of the discussions at 
both the recent meetings was directed, not to the 
question of care of the boiler, but to that of “ carry- 
over,” or purity of the steam. 

Carry-over is detrimental to the superheater, 
where it may lead to overheating due to internal 
deposits, and has also become a matter of serious 
concern to turbine engineers, it may lead to 
rapid diminution of power output. Mr. Anderson, 
in 1928, cited a case of turbine output being reduced 
from 6,500 kW to 4,000 kW in three days as a 
result of the deposit of feed treatment chemicals 
on nozzles and blading. Mr. H. L. Guy last month 
referred to a turbine, the output of which was 
reduced from 50,000 kW to 40,000 kW in a month 
due to this cause, and spoke of an attempt to over 
come such a possibility by the design of a boiler 
in the steam drum of which a scrubber had been 
fitted to the before it entered the 
main 


as 


clean steam 

In certain systems of water treatment, such as 
those employing colloids, the prevention of scale 
formation depends upon the solids separated from 
the water being in the form of non-adherent sludge. 
It is clear that the tendency to foam and prime, 
and the increase of carry-over will be marked when 
such systems are adopted. Again, a sludge of this 
description may settle into a deposit during periods 
when the boiler is banked, and may subsequently 
arrest circulation by partially blocking up tubes, 
thus leading to failure. It should 
generally recognised that the proper place for water 
treatment is not the boiler, and that treatment 
pnmor to entry 1s the correct practice. 

In a paper such as Mr. Glinn’s 
that examples of failures due t« 
defective water treatment should be 
have been in evidence in previous contributions, 
and will not seriously alarm most engineers, who 
are accustomed to studying failures. It is only 
proper that the facts they reveal should be properly 
weighed, and it is to be remembered that in a paper 
in which correct methods of control are indicated, 
the instances cf failures occurring which can 
shown to be due to departure from the conditions 
specified, give support to the methods advocated. 
It is the failure that baffles explanation that is 
disturbing. 


eventual be 


it is natural 
unsuitable 


given. Thes 


or 


It is not claimed, of course, that all problems 
relating to the safe operation of boilers have been 
solved, or that we know all about the chemical and 
physical interactions that take place under condi- 
tions of high pressure and high temperature in 
boilers, but the boile> owner can rest satisfied that 
sufficient is known for boilers to be operated under 
exacting conditions with safety, and kept in service 
for prolonged periods without interruption, pro- 
vided the knowledge is applied. The acquired 
technique may be of a high order, but it is available. 








CzecuosLovak Roap Construction.—The Czecho 
slovak Road Fund has at its disposal a sum of 130 million 
‘rowns for expenditure on road construction and improve 
ment during the present vear. The programme includes 
work on a total length of 236 km. of roads in Bohemia, 
57 km. in Moravia, and 13 km. in Slovakia and Carpathian 
Ruthenia 
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THE TRAINING OF FOOD 
TECHNOLOGISTS. 

As the earth only brings forth its fruit in due 
season, man has been forced from the earliest days 
to adopt some method of preservation, so as to 
ensure that its products are also available during 
the growing period. In more recent times these 
methods of preservation, which vary from the 
primitive to the highly technical, have assumed 
greater importance, partly owing to the growth of 
the world’s population, and its concentration in 
towns, and partly because, as in the case of this 
country, some means must be found of transport- 
ing a proportion of a nation’s foodstuffs from the 
| place of their growth to the place of their con- 
| sumption without deterioration. The result is that 
the food industry is concerned not only with 
|growth, storage and distribution, but with manu- 
facture, and though it consists of many more or 
less independent units, they all deal with a perish- 
able raw material. It is therefore not surprising 
that it is becoming increasingly necessary to dis- 
cover how that perishableness can be most effec- 
tively counteracted, in order to prevent waste and, 
if the population of the world continues to grow, 
even shortage. 

Something of what is being done in this direction 
is, of course, well known to engineers, who have 
been called upon from time to time to devise means 
of generating cold, and so permitting food of all 
kinds to be transported for long distances without 
deterioration. They have also given their atten- 
tion to the design and manufacture of containers 
in which under other conditions it can be adequately 
stored. Food technology goes very much further 
than this, however, and, for its development, re- 
quires specially trained men. It appears, however, 
from a paper on “ The Training of the Food Tech- 
nologist,’’ which was read before the Food Group of 
the Society of Chemical Industry by Dr. H. B. 
Cronshaw, on Wednesday, February 13, that this 
requirement is not being adequately met. 


various micro-organisms can be suppressed or con. 
trolled. These include the application of relatively 
high or low temperatures, the reduction of the mois- 
ture content by drying or other means, the retarda- 
tion of the natural ripening process by the use of 
an artificial atmosphere, and the direct germicidal 
properties of various chemicals. Similarly, under 
the second division such matters as the effect of 
crystallisation and supercooling, fermentation and 
staling, and aeration and emulsification, invite atten. 
tion, and, incidentally, are likely to lead to the aid 
of the engineer being sought in designing apparatus 
in which the necessary experiments may be con- 
ducted and instruments from which useful data 
may be determined. 

Though the engineer intrudes a great deal into at 
least the background of Dr. Cronshaw’s picture, 
we are glad to see that he has no intention of 
providing the food technologist as such with an 
engineering training. In fact, he takes very much 
the contrary view, and deplores the ingenuity which 


has coined the term biological or biochemical 
engineering. Chemical engineering, to use a more 


correct expression, he maintains, belongs to the 
faculty of engineering, not of chemistry, and ther 
is no more justification for including it “* in a depart- 
ment of chemistry than there is for including 
electrical engineering in a department of physics.” 
In this connection the engineer is concerned with 
such matters heat transfer, transportation, 
distillation, drying and grinding, none of which 
involve biological knowledge, and the food tech- 
nologist has enough to occupy his time without 
giving his attention to them. In fact, the design 
and installation of the machinery in the factory 
should be left to the engineer, and though the 
food technologist may have to select one from the 
many types of apparatus available, he may find a 
knowledge of chemical engineering a_ hindrance, 
rather than a help, in performing that duty. Indeed, 


as 





the better the biologist he is the worse the engineer 


In| he is likely to be, and he will save himself a 


other words, the acquirement of a great deal of | great deal of trouble by accepting Dr. Cronshaw’s 


useful knowledge is being hampered by the absence | 
| valuable suggestions to the engineer, and there is 


of facilities for obtaining instruction in the scientific 
principles of food technology, either at the univer- 
sities or at other institutions of similar standing in 
this country. 


It is no mitigation of this position | 


advice. On the other hand, he can also make 


evidence to show that these suggestions are eagerly 
seized as a preliminary to making improvements in 
existing plant. The two activities are, however, so 


that the same absence is noticeable both in America | largely distinct that the more separate they are 


tion of university grade which possesses a depart 
ment of food technology, much less one that has 
been organised with the specific object of providing 
instruction in all the sciences, both pure and applied, 
which appertain to that subject. 

The explanation probably is that food technology 
is not easy to fit into the existing educational frame. | 
It comprises something of chemistry and something | 
of biology, both in rather unusual forms, while | 
botany, zoology and hygiene also come into it, | 
not to speak of engineering, costing and, of course, | 
political economy. Leaving these secondary sub- | 
jects on one side, it however, obvious, as 
Dr. Cronshaw points out, that if the food tech- | 





18, 


nologist is to discharge his difficult duties properly | 
he must not only have a knowledge of the basic 
sciences involved—biochemistry, biology, and bac- | 
teriology—but the standard of that knowledge must 
be high. Of these subjects the first is, perhaps, the 
most important, as food technology is primarily 
concerned with the chemistry and physics of those 
biological materials which are used in foodstuffs, or 
in a narrower sense with the application of physico- 
chemical and biological knowledge to the 
preservation and manufacture of those materials. 
Dr. Cronshaw does not specifically make recom- 
mendations about the exact lines along which the 
embryo food technologist is to work. He contents 
himself with saying that in the pre-graduate days 
stress should be laid on chemistry, biology and bacter- 
iology, special attention being paid to fundamentals, 
and that during the post-graduate period the sub- 
jects embraced should include food manufacture, 
preservation and analysis, the scientific principles | 
of cooking, industrial hygiene and public health. 
In this connection, he points out, food manufacture 
takes place under two headings, preserved foods and 
bread and confectionery ; and under the first he 
discusses the methods by which the activities of the 





and Germany, where there appears to be no institu- 
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kept the better, with the proviso that the engineer 
can contribute something to the solution of the 
problems of the food technologist and that in the 
widest sense the reverse is equally true. 








E AND PREVENTION OF 
ACCIDENTS. 


In the first of the three Shaw lectures, which h 
delivered before the Royal Society of Arts on 
Monday, February 25, Mr. D. R. Wilson, H.M. Chiet 
Inspector of Factories, brought together a number 
of informative statistics on factory accidents, made 


|some general remarks on their causation, indicated 


some ways in which prevention might be secured, 
and finally gave it as his opinion that there was no 
irreducible minimum of unpreventable accidents. 
Coming from such an authority this statement 
demands attention, and some consideration may 
therefore be given to the arguments whereby it 
was reached. 

First, as regards statistics, Mr. Wilson pointed 
out that in 1928 the number of industrial accidents 
was 342,095, of which 2,968 proved fatal. For 
purposes of comparison it may be mentioned that 
during the same period there were 170,976 accidents 
on the roads, but as 6,138 deaths resulted the 
percentage of fatalities was much higher. In 
addition, there were, of course, a large number of 
comparatively slight accidents, the outcome being 
that some 1,000,000 worker-days were lost annually 
from this cause and that in 1928 2,294,100/. was 
paid in compensation. When the whole insured 
population was taken into account the amount 
paid under this heading was as much as 5,884,278. 
It is necessary, however, to go a step further. For 
the accident risk varies with a particular industry. 
as can be shown by dividing the number of accidents 
by the number employed, even though this ignores 
variations in the hours of employment and the fact 
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that there may be safe and dangerous occupations 
in one and the same industry. As a result it 
appears, probably quite correctly, that of all 
occupations coal-mining is the most dangerous, 
one in every five persons employed in this industry 
being injured and one in every 960 killed every 
vear. For factories as a whole the corresponding 
ratios are one in every 36 injured and one in every 
1,700 killed. In this latter group there are, however, 
considerable variations, ordnance and munitions 
heading the list with 11,393 accidents per 100,000 
persons employed, while at the other end are laun- 
dries with a figure of only 424 per 100,000, Generally 
speaking, as might be expected, the greatest risks 
occur in the heavy industries, and the lowest in 
those where the work is sedentary or automatic. 
But the range is large, being roughly in the ratio 
of 1 to 20. On the other hand, in some industries 
fatalities form a higher percentage of the total 
accidents than in others, probably because such 
causes as electric shock tend either to have fatal 
or trivial results. 

From the point of view of prevention, however, 
the results of accidents are not so important as 
their causation. And in this connection minor 
accidents are just as informative as major ones. 
Of the various causes, chance is probably the most 
important, for, after all, an accident is essentially 
an unexpected and unpremeditated occurrence. 
Of the others the most influential is industrial 
activity, which involves both an increase in the 
number of those employed and of the hours they 
work, while, in addition, speed of production, 
fatigue, illumination, temperature, and inexperience 
play their part. It also appears, as the result of 
recent investigations, that there is such a state as 
accident-proneness, and that relatively few indi- 
viduals possessing this characteristic may be respon- 
sible for most of the accidents that occur in an indus- 
try. It is a condition precedent to prevention that 
the factors just mentioned must be as far as possible 
eliminated, and this in turn suggests that the 
amenities must be improved in many factories and 
more care must be taken in the selection of personnel 
for the more than usually risky tasks. 

This step should in itself lead to a big reduction 
in the number of accidents, and, as is well known, 
work has been in progress for some years under the 
Industrial Health Board with the object of finding 
psychological tests which would indicate the 
presence of this special proneness. The tests are 
easy to give, and already positive results are 
being obtained from them. But apart from this 
scientific method, something could also be done by 
keeping records of accidents and transferring those 
who are subject to this disability to safer tasks. 
In addition, much can be effected by constant 
vigilance, and perhaps as much by education and 
propaganda. Warnings against factory dangers 
might be given in school, and new entrants might 
be shown where risks of injuries lie. For it is, 
unfortunately, true that a high percentage of 
accidents, and those often serious, occur among 
that class who are little more than children, so that 
in 1933 the careers of 17,000 young people were 
blighted by serious injury and 25 were killed. In 
such cases the ultimate remedy seems to be to 
prevent the employment of anyone under the age 
of 18 in any occupation where the equipment 
cannot be rendered fool-proof. 

Finally, Mr. Wilson raised the important question 
as to how far progress has been made in prevention. 
Unfortunately, the answer is not very satisfactory ; 
tor the best that can be said is that the fatality rate 
has fallen, though accidents coming into the non- 
fatal category seem to be as numerous as ever. 
This is hardly a state of things upon which we can 
congratulate ourselves. 








NOTES. 
He CORROSION OF WRovuGuHT IRON AND STEEL. 


\ NUMBER of investigations have been carried out 
by various workers to ascertain whether wrought 
iron and steel corrode with the same velocity in all 
directions. Any tendency for corrosion to occur 
more readily in one direction than in another 
Suggests that the natural oxide films which form 


tection against corrosion and this is a point which 
has recently been investigated in the United States 
by Messrs. R. Morgan, P. D. Dalsimer and N. 
Smith. An interesting account of their experi- 
ments is contained in the current issue of the 
Journal of the Franklin Institute. The tests were 
made on wrought iron, mild steel, and on stainless 
steel of the 18: 8 type, and in the case of the first 
two materials, small test-pieces, about $ in. in length, 
were cut from standard pipe and split longitudinally. 
For the purpose of the investigation three surfaces 
were studied, namely that at the end of the piece 
of pipe, that provided by the outer or the inner 
longitudinal surfaces of the pipe, and that exposed 
by cutting the pipe lengthways. The stainless- 
steel specimens were cut from a round bar, 2 in. in 
diameter; consequently, in this case, there was no 
longitudinally-cut edge surface. The method of 
investigation employed was that of plotting a series 
of time-potential curves for each of the surfaces. 
Briefly, this method, which is now well known, 
consists in studying the behaviour of the pro- 
tective films by measuring the changes of film 
potential, which occur as the result of film formation 
and film breakdown on the metal surface, and 
plotting these against time. In the present research 
the time-potential curves were determined using an 
N/10 calomel cell and deci-molar potassium chloride 
solution. The authors found that the separation 
of the time-potential curves in the first few hours 
of their tests, in the case of both the wrought iron 
and the steel, seemed to indicate a difference in the 
degree of protection against corrosion rendered by 
the films on the surfaces. Consequently the initial 
velocity of the corrosion at the surfaces should 
not be the same. Moreover, the curves appeared 
to indicate a higher initial rate of corrosion for the 
wrought iron than for the steel. Annealing the 
steel specimens practically eliminated the separation 
of the curves, whereas annealing the wrought iron 
had no such consequence, showing that the slag 
content exerted a definite influence on the time- 
potential curves of the wrought iron. In the case 
of the stainless steel, the curves were not sufficiently 
regular to indicate any definite difference between 
the longitudinal and the transverse surfaces. Every 
few minutes the potential dropped sharply, in- 
dicating a sudden break in the protective film and 
then rose rapidly again, indicating an immediate 
self-repair of the film breakdown. This fluctuation 
persisted even after the specimen had been in the 
solution for as long as eight hours. The gradual 
rise in the maxima of the curve, however, indicated 
a general improvement in the protective film. 


Speep Lowrrs IN THE METROPOLITAN AREA. 


The intention of the Minister of Transport to 
make an Order under Section I of the Road Traffic 
Act, 1934, governing speed limits in the Metro- 
politan area, was published in the London Gazette 
on February 22. The general effect of this order 
will be that the proposed 30-m.p.h. speed limit in 
built-up areas will not apply on the important 
newly-constructed by-pass and arterial roads in 
the London Traffic Area. <A letter on the subject 
has been addressed to all the highway authorities 
concerned, accompanied by two lists, one giving 
the roads on which the speed limit will not apply, 
and the second those on which the limit will apply 
throughout. It is noteworthy that of the numerous 
new by-pass and arterial roads in the area involved, 
only four are included in the second list, and we 
believe that some misgiving will be felt at the 
very extensive list on which there will be no limit. 
The reasons which led the Minister to propose 
a restricted speed in built-up areas are well known, 
and it is difficult to accept the assumption that 
none of the roads in the longer list can be regarded 
as coming within such areas. As a matter of fact, 
building has been so rapid in some cases that 
extensive residential districts now exist on each 
side of the road. A typical case which may be 
quoted is that of Littleton-road, lying between 
Archway-road and the North Circular-road. Owing 
to the rapid extension of the Hampstead Garden 
Suburb in the northerly direction, this road incor- 
porates a very dangerous area where accidents 
have already occurred with frequency, and it may 


sideration to this and similar cases, of which many 
could be quoted, before finally deciding that no 
limit is necessary. 


THE InstTiTuTE OF MARINE ENGINEERS. 


In proposing the toast of ‘‘ The Shipbuilding and 
Engineering Industries ” at the 39th annual dinner 
of the Institute of Marine Engineers, which was 
held in the Connaught Rooms on Friday, the 22nd 
ultimo, Lord Essendon said the remarks heard 
about the decadence of our national industries could 
not be applied to the shipbuilding or engineering 
industries. His only complaint was that the pro- 
gress of these industries had the effect of rendering 
new ships obsolete in a very short time. He con- 
gratulated marine engineers on the way in which 
they had developed and improved the steam turbine 
and reciprocating engine, so that they could now 
compete with the Diesel engine. At one time he 
had thought the latter would supersede the steam 
engine, but he now saw that he had been wrong. 
The response to this toast was made by Lord Weir, 
who, in the course of his remarks, said that the 
shipbuilding and engineering industries appeared to 
be in a better position now than they were twelve 
months ago. Their future was dependent, in the 
main, on factors of policy which were world-wide in 
scope and application, but their relatively good 
present position was due to the work of the National 
Government. Lord Essendon had complimented 
the shipbuilding and engineering industries on their 
progress and had suggested that they should go 
slower. While not expressing any strong views on 
the subject of marine propulsion, he wished to 
emphasise the plea that marine engineers should 
never cease their endeavours to find new and better 
methods of using coal, which was a great national 
asset. This might be difficult, as oil was a very 
useful fuel, but, in a national sense, we could work 
for coal, but we had to pay for oil. The toast of 
‘“H.M. Dominions Overseas and the Mercantile 
Marine ” was proposed by the Rt. Hon. Sir Robert 
Horne, G.B.E., K.C., M.P., who said that, apart 
from sentiment, there was a solid material founda- 
tion for our interest in the Dominions. In the last 
quarter of the past year our exports of manufactured 
goods to the Dominions had been greater than those 
to foreign countries. The mercantile marine, which 
acted as one of the great links between the Dominions 
and the Mother Country, had had a hard task in 
recent years, but a slight flicker of improvement 
might now be seen; a beginning had now been 
made in helping it against unfair competition. The 
response was made by Sir Hal Colebatch, C.M.G., 
who said that as an Australian he wished to see no 
obstacle to the import of British money, goods and 
people, and as an Englishman he wanted no obstacles 
raised against the import of Dominion produce until 
the needs of all in this country were fully supplied. 
In that way prosperity would be restored to the 
mercantile marine. The chair at the dinner was 
occupied by the President of the Institute, Mr. 
John H. Silley, O.B.E., and the toast of ‘‘ The 
President ” was proposed by Sir William C. Currie. 


INSTITUTION OF CHEMICAL ENGINEERS. 


A tribute to the important part played by engin- 
eers and chemists in the great work of industrial 
recovery was paid by Lord Macmillan when pro- 
posing the toast of ‘‘ The Institution ” at the annual 
dinner of the Institution of Chemical Engineers, 
held at the Hotel Victoria, London, on February 22. 
The chemical engineer, he stated, occupied a position 
of responsibility in a variety of industries; for 
this reason, the Institution guarded the gateway of 
admission closely, and only those who would be a 
credit to the profession were admitted to its ranks. 
In his reply the President, Mr. W. Macnab, said 
that the Institution owed a deep debt of gratitude 
to its founders, prominent among whom were Sir 
Arthur Duckham and Professor J. W. Hinchley. A 
source of particular gratification to the Council was 
the flourishing condition of the graduates’ and 
students’ section of the Institution. He had 
attended several of their meetings and had been 
impressed both by the high standard of the con- 
tributions made and by the ease and fluency with 
which these young men expressed themselves in 
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toast of *‘The Guests’? was proposed by Dr. H. 
Levinstein, President-elect of the Institution and 
was replied to, in humorous vein, by Air-Marshal 
Sir Hugh C. T. Dowding, K.C.B., member of the Air 
Council for Research and Development, Professor 
J. F. Thorpe, C.B.E., F.R.S., President of the In- 
stitute of Chemistry, and by Mr. B. Mouat Jones, 
D.S.0., Principal of the College of Technology, 
Manchester. The latter stated that graduate and 
post-graduate courses in chemical engineering had 
been started at the Manchester College of Technology 
last session and he trusted that most cordial relations 
would be established and maintained between the | 
new department and the Institution of Chemical | 
Engineers. The last toast of the evening, that of 
‘*The President,’’ was proposed by Sir Alexander | 
Gibb, G.B.E.., past-president of the Institution. | 





Tue Desion or Roap Bringes. 

kind will lead to the building or reconstruction of 
many road bridges under the Government's Five 
Year Plan for Roads has led the Minister of Trans- 
port to address a circular to Highway Authorities 
on & subject about which a good deal has been 
heard at one time or another. In a word, he is 
concerned that bridges erected at sites of historical 
and natural beauty shall not offend against the 
msthetic sense, and with this end in view, he gives 
the good advice that the Royal Fine Art Commis- 
sions should be consulted before a particular design 
is adopted, and that at an even earlier stage the 
Ministry's Divisional Road Engineer should be 
informed, so that complete co-operation can be 
secured at all stages. In the circular to which we 
have drawn attention, it is pointed out that there | 
are few features, either in the countryside, or in the | 
town, which attract more notice than the bridges 
carrying over streams and watercourses. 
Many of them possess historical and archeological 
interest. illustrate the fitting of local 
materials by our forefathers, while others provide 
pleasing examples of modern methods of construc- 
tion. So far as the strength of such structures is 
concerned, certain regulations have been prescribed 
condition of grant from the Road Fund; 
but it is quite obvious that it is possible for a bridge 
to comply with regulations yet fail 
artistically. It is for this it is suggested, 
that advice upon such questions as proportions be 
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sought in the proper quarters, especially as bridges 
or should built to last many generations. 
There is no reason why this procedure should add 
to the Indeed, well-proportioned simplicity 
is often cheaper than inordinate elaboration. We 
hope that this advice will be taken and we note 
that it may become more difficult to obtain grants 
trom the Road Fund, if it is not. 
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THE ENGINEERING OUTLOOK. 
Vill AGRICULTURAL MACHINERY. 

Ar the end of 1933 it that there were | 

good prospects for a substantial revival in the agri- 
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noticeable towards the end of the year. On the 
other hand, activity in the industry as a whole was 
probably not more than 60 per cent. of the 1928 
level, compared with a little more than 50 per cent. 
in 1933. Tosome sections of the industry, notably to 
certain producers of tractors, 1934 was a record year. | 

It is frequently said that with the coming of a 
depression, implements and machinery are the first | 
things a farmer ceases to buy and the last things | 
the purchase of which he resumes when prosperity 
returns. This certainly constitutes a possible ex- | 





TABLE 1.—Agricultural Machinery (including Agricultural | 








Tractors). United Kingdom Exports 
Index Value Index 
Monthly Average. Volume, | (1913 = per (1913 = 
100) Ton 100) 
Tons. £ 
1913 6,125 100 40-7 100 
1922 
Ist Qr 698 11 96-5 237 | 
2nd 958 15 82-6 202 
3rd 880 14 89-9 220 
4th R85 14 83-6 205 
1924 
Ist. Qr 1,209 19 79-3 194 
2nd , 2,33 38 71-5 175 | 
3rd 1,550 25 84-4 207 | 
4th 1,455 23 80-0 196 
1926 
Ist’ Qr 1,722 28 81-2 199 
2nd ,, 1,729 28 78-9 193 
3rd 1,906 31 74-9 184 
4th 1,411 23 83-7 205 
1928 
Ist Qr 22 84-1 206 
2nd 37 77-2 189 
3rd 32 80-8 198 
ith 26 76-9 188 
1929 
Ist Qr 1,378 22 77-6 190 
2nd , 2,246 36 81-8 201 
ira 2,378 38 77-0 189 
4th 1,995 32 75-2 184 
1930 
Ist Qr 2,142 35 66-1 162 
2nd ,, 2,487 40 78-0 191 
3rd 1,609 26 81-0 199 
4th 961 15 85-6 210 
1931 
ist Qr 821 13 84-0 206 
2nd ,, 1,087 17 63-4 155 
3rd 1,455 23 68-4 168 
4th 781 12 82-2 202 
1932 
Ist Qr. 732 12 73-9 182 
2nd ,, 728 12 86-7 213 
3rd 645 11 78-8 194 
4th 529 ” 76-8 189 
1933 | 
Ist Qr 699 | 11 83°4 205 
2nd , 1,032 17 36°9 214 
ird 758 12 80°4 198 
4th 604 10 77°9 191 
1934 
ist Qr sou 13 74-4 183 
end 1,145 19 77-6 191 
ira 925 | 15 87-3 214 
ith 3836 14 85-5 210 


planation of the slow rate of recovery in the agri- 
cultural machinery industry. 

In the home market, mechanised farming is un- 
doubtedly making headway in spite of certain pre- 
judices which have to be overcome. Perhaps the 
greatest of these is the fear that the introduction 
of machinery will cause increased unemployment 
among land workers. Experience is showing this 
to be a fallacy, and the majority of observations 





show that while mechanisation increases the output 








superseding the livestock farm, and it has be 
suggested that in such cases the number employed 
is approximately doubled, without allowing for th: 
additional employment in towns necessitated by, 
the increased construction and repairs of machinery. 
The supersession of steam-driven machinery b 
the internal-combustion engine has been proceediny 


steadily throughout the present century. The fact 
that farmers are reported to have placed increased 
orders during 1934 for electrical plant raises the 
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question of the degree to which electricity will, 


TaBLE II.—Agricultural Machinery (including Agricultur: 

















Tractors). United Kingdom Retained Imports 
Index Value Index 
Monthly Average Volume. | (1913 = per } (1913 
100). Ton. 100) 
Tons. £ 
1913 795 100 32-0 100 
1922- 
Ist Qr. 178 22 2 
2nd ,, 200 25 : 
3rd 189 23 25 
4th , a 
1924— 
Ist Qr 763 96 69-6 
2nd _s., 451 60 76-5 
3rd, 503 63 78-1 
4th ,, 772 97 67-8 
1926 
Ist Qr. 1,095 137 | 61-5 | 192 
fad ,, 585 73 60-1 | 187 
3rd 412 51 70-1 219 
4th ,, 551 | 69 75-7 | 236 
1928 
Ist Qr 1,005 126 68-2 | 
2od ,, 644 81 61-8 
Srd ,, 382 48 77-6 
4th ,, 597 75 60-4 | 
1929. 
Ist Qr. 727 91 60-7 1s 
Sad 695 87 67-9 212 
, 413 52 70-5 | 220 
4th ,, 709 89 | 76:3 | 238 
1930- a f 
Ist Qr. 970 122 | 7 186 
2nd ,, 702 | 88 | 2 | 203 
3rd 57 72 | 2-0 | 225 
4th , 663 8s | -6 | 201 
1931- 
Ist Qr. 933 117 61-9 193 
_ 847 106 61-9 193 
3rd _,, 485 61 78-7 | 245 
4th ,, 1,249 157 68-6 214 
1932— | | 
Ist Qr 818 103 75-5 236 
2nd ,, 779 98 64:7 | 202 
3rd 476 60 | 77-6 | 245 
4th ,, } 148 19 100-3 313 
1933 
Ist Qr 239 30 89°6 280 
2nd ,, 432 54 72°3 226 
3rd ,, 378 48 63°7 199 
4th 372 47 70°9 222 
1934 
ist Qr 529 67 61-6 | 191 
2nd ,, 702 89 60-4 | 189 
3rd. ool 652 82 70-7 221 
4th 353 44 70-8 221 


its turn, displace the older sources of power. At the 
present time out of 400,000 farms in England and 
Wales, only 6,600 are connected to electricity supply, 
and it may be expected that the majority of these 
do not use electricity to anything like the full 
degree. For this reason a special committee repre- 
sentative of the Electricity Commission, the National 
Farmers’ Union and the Central Landowners 
Association has been formed to enquire into the lack 
of uniformity in rates charged in rural areas by 


cultural machinery industry, particularly in the! per man, it increases output per acre to an even | electric supply undertakings. It can be confidently 
TABLE III.-INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. VALUE (£000’s OMITTED). 
lpu4 1928 1929 1930 1931. 1932. 1933 1934. 
| Per Per Per Per Per Per / Per Per 
cent £ cent. £ cent £ cent. £ | eent £ cent. £ cent £ cen 
United Kingdom 1,530 9-1 1,726 6-1 1,871 5-4 1,645 | 5-8 967 6-2 620 2-8 768 | 15-7 4 13-s 
Germany 1,044 6-2 1,488 6-0 2,288 6:6 1,936 | 6-8 1,227 7-9 671 13-8 643 13-1 737 1-2 
USA 13,580 81-0 23,045 85-0 28,989 83-9 23,518 83-4 12,665 81-4 3.012 | 62-1 2.940 60-1 4,304 65°t 
France 619 8: 830 2-9 1.423 4-1 1.152 1-0 703 4-5 545 11-3 545 l1-1 618 9-4 
Tota 16,773 100-0 28,189 100-0 34,572 100-0 28,551 100-0 15,562 100-0 4,848 100-0 4,896 100-0 6,563 100-0 
TABLE IV.—INTERNATIONAL EXPORTS OF AGRICULTURAL MACHINERY. VOLUME, IN LONG TONS. 
1924 1928 1929 1930 1931. 19382 1933 19 
| PUTT | 
Per Per Per Per Per Per Per Pe 
Tous cent Tons ent Tons cent Tons cent Tons. cent. Tons. cent. Tons cent Tons o- 
United Kingdom 19,635 6-4 21,739 28-0 23,991 23-6 21,600 23 12,431 23-4 7,398 29-0 9,281 32-4 11,145 | ‘ 
Hermany 20,777 18-6 34,390 44-3 7.733 46-9 3905 | 46-0 26,737 | 50-4 10,753 | 39.5 10,542 36-8 11,950 | . 
PB ranee 13,448 25-0 21,453 27-7 29,957 20-5 7,623 20-8 3910 | 26-2 8,576 31-5 8,807 30-8 9,396 = 
otal 53,860 100-0 77,582 100-0 101,681 100-0 92,618 100-0 53,078 100-0 97,227 100-0 28,630 100-0 32,491 100 


export field. Actually, these hopes have been only | 
partially fulfilled. The year was undoubtedly a better 
one than 1933, and the improvement was especially 


greater degree, so that more men can be 
in a farm of given sive. Apart from this, however, 
there are many cases where the mechanised farm is 





stated that until some form of standardisation 15 
achieved, there will be no substantial change oveT 
from the older sources of power. The present trend 
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in the design of agricultural machinery is, therefore, 
not likely to be substantially changed in the near 
future. The trend of exports is shown in Table 1. 

Total exports for the year at 11,145 tons show an 
inerease over the 1933 figure of 1,866 tons or 20 per 
vent. The increase was fairly evenly distributed 
among the various categories of machinery, and of 
the 1934 total, ploughs accounted for 34-3 per cent., 
grass cutters and lawn mowers 10-4 per cent., 
threshers 11-6 per cent., tractors, including parts, 
15-3 per cent., and other sorts 28-4 per cent. 

Details of exports according to destination are 
not available, but both South Africa and the Argen- 
tine were responsible for increased orders. In the 
case of Continental countries, demand also improved 
considerably, but several orders had to be refused 
on account of the difficulty of securing payment. 
Since Australia was the first agricultural country to 
recover from the depression, a large increase in 
demand was expected from that country. This has 
not materialised to the degree expected mainly on 
account of difficulties created through the deprecia- 
tion of Australian currency. 

Imports were at a high level for the first three 
quarters of the year, as shown in Table II. The total 
for 1934, at 6,708 tons, compares with 4,370 tons 
in 1933, and 6,918 tons in 1932. Moreover, the 1934 
figure does not include Jawn mowers, as do those for 
previous years. 

A substantial increase took place in the imports 
of tractors for which there was a greatly increased 
demand during 1934. The Fordson Company, 
which has recently reduced prices by from 15l. to 201. 
per tractor, reported a record year for 1934. 

International exports of agricultural machinery 
are shown by value in Table III for the principal 
exporting countries, and by volume in Table IV for 
those countries for which figures are available. The 
figures for value have been converted into sterling 
at the average rate of exchange for the year. 

It will be seen from Table IIT that Great Britain 
failed to maintain the increased percentage of total 
exports achieved in 1933. This was mainly on 
account of greatly increased exports from the United 
States facilitated by the devaluation of the dollar. 
[t will be seen from Table IV that in comparison with 
Germany and France, British exports were well 
maintained. A striking feature of these Tables is 
that although total exports increased as compared 
with 1933, the 1934 figures represent only 19 per 
cent. of the 1929 level by value and 32 per cent. by 
volume. 

The incidence of the depression has fallen parti- 
cularly heavily upon the agricultural machinery in- 
dustry, since the latter is directly dependent upon 
primary producers, who have been in a more or less 
depressed condition since the post-war boom. In the 
United States the machinery makers attempted to 
overcome this state of affairs by making large loans 
to the primary producers, the majority of which 
have now become bad debts. In this country the 
sounder, though more arduous, task of curtailing 
production to the existing demand, was adopted. 
This has necessitated a considerable degree of short 
time working, and has resulted in a conspicuous lack 
of dividends on the part of the majority of firms. 
Moreover, the difficulties of the industry have been 
increased by the tendency of British agriculture 
\way from arable lands to grass land, which requires 
much less machinery, though there are signs that 
this tendency may shortly be reversed. 

Throughout the depression, however, there has 
a considerable amount of centralisation of 
ontrol under the leadership of Messrs. Ruston and 
Hornsby. This company now has a close alliance 
with Messrs. R. A. Lister and Company, in addition 
tocontrolling Messrs. Ransomes, Sims and Jefferies. 
it has also acquired several companies of the former 
\gricultural and General Engineers group. Outside 
this group there has been a considerable elimination 
of competition by the liquidation of various concerns. 
hese developments have undoubtedly strengthened 
‘he position of the British industry, particularly 
since the Ruston and Hornsby group has been 
steadily extending its interests into the field of 
veneral engineering. When, therefore, a revival in 
the demand for agricultural machinery takes place, 
the British industry will be better placed to secure 
a substantial share. 


been 


Exactly when such a demand will materialise, 
however, it is rather difficult to say. Replacement 
demand must have been accumulating throughout 
the depression in the majority of countries, but the 
income of farmers has not yet been restored to a 
level which will permit substantial purchases of 
machinery. Moreover, a number of exchange 
restrictions must be removed before demand can be 
translated into orders. It appears probable, there- 
fore, that the year 1935 will witness a steady but 
slow improvement in export trade, but no sub- 
stantial increase can be anticipated while the present 
quotas and currency restrictions remain in force. 

In the home market the prospects are somewhat 
brighter. The various marketing schemes, how- 
ever much as they may be criticised by farmers, 
consumers and taxpayers, have undoubtedly given 
a new sense of security to the farming industry. 
This means that individual farmers are encouraged 
to invest any increase of profits in new equipment 
rather than to put it on one side in preparation for 
the ensuing price slump. Thus, the potato market- 
ing scheme has already resulted in a considerably 
increased demand for potato sorters. 

The prospects for the industry, therefore, though 
by no means brilliant, are probably brighter than for 
some years past. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual general meeting of the Institution 
of Mechanical Engineers was held on Friday, 
February 22, at Storey’s-gate, St. James’s Park. 
The chair was occupied during the first part of 
the meeting by the retiring president, Mr. Charles 
Day, M.Sc.Tech., and afterwards by the newly- 
elected president, Colonel A. E. Davidson, D.S.O. 

The minutes of the previous meeting and other 
formal business having been dealt with, the Presi- 
dent announced that the Council had conferred 
the Honorary Life Membership of the Institution 
on Lieut.-Colonel E. Kitson Clark, T.D., M.A., 
the occasion being that of his retirement from the 
Council, by rotation, in the Past-presidents’ list. 

The prizes awarded during the past year were 
then presented to the recipients. The names of 
some of these were given in our account of the 
previous meeting, on page 123 ante. The graduates’ 
prize list comprised the following names: Mr. E. 
Crossley, Mr. F. J. Murdoch, B.Sc. (Eng.), Mr. 
R. J. Eldred, B.Sc. (Eng.), and Mr. R. H. B. Forster, 
B.Sc. (Eng.). 

ANNUAL REPORT. 


Mr. Day then moved the adoption of the annual 
report, which, being duly seconded, was unanimously 
approved. The following is a summary of the 


report :— 

The eighty-eighth annual report showed a net increase 
on the roll of membership of 210 names, the total now 
having reached 11,566. The additions during the year 
numbered 1,020, and comprised 5 honorary members, 
97 members, 314 associate members, 36 associates, 296 
graduates, and 272 students. Of the deductions from 
the roll, a total of 810, transferences accounted for 353, 
the remainder being due to deaths and resignations. 
There was a decrease in the net totals of the grades of 
member, companion and student. Amongst the losses 
by death, the following names appeared: Mr. J. K. 
Aykroyd, who was formerly a member of the Committee 
of Management of the Benevolent Fund, and who had 
bequeathed the sum of 1,000l. to the fund; Mr. G. J. 
Churchward, C.B.E., a member of Council from 1905 
to 1915; Mr. E. I. Everett, of the local committee of 
the Southern Branch; Sir Vincent L. Raven, K.B.E., 
President in 1925; Baron Chuzaburo Shiba, D.Eng., 


indebted to the chairmen and 


ing inventions submitted by some 25 apetconte. 
Research work on iron-manganese alloys for the Alloys 
of Iron Research Committee had continued at the 
National Physical Laboratory. The Cutting Tools 
Research Committee, under the chairmanship of Sir 
John Dewrance, G.B.E., had continued its work, and 
Mr. E. G. Herbert, B.Sc., had made further investigations 
throughout the year into the ageing of metals. Professor 
Dempster Smith, M.B.E., had been appointed chairman 
of the sub-committee on Tungsten Carbide Tools, and 
a digest of experimental work already carried out on 
cemented-carbide tools was in course of preparation. 
Research for the Pipe Flanges Research Committee 
under the chairmanship of Mr. H. L. Guy, had been 
actively in progress at the National Physical Laboratory, 
under the direction of Dr. H. J. Gough, M.B.E., three 
items of the approved rogramme being under investiga- 
tion. The Welding Research Committee, under the 
chairmanship of Professor F, C. Lea, O.B.E., had also 
pursued its programme. Mr. L. W. Schuster, M.A., in 
co-operation with a number of firms and the engineering 
laboratories of the University of Sheffield, had investi- 
gated the ageing of welds with various degrees of con- 
tamination. Professor J. H. Andrew and Mr. H. E. 
Davies, in the Metallurgy Department of the University 
of Sheffield, had carried out an organised research on 
nitrogen absorption of weld metals, their micrographic 
structure, and the distribution of hardness in them. In 
the Brown-Firth Laboratories, Dr. W. H. Hatfield had 
carried out tests on the corrodibility of welds. Other 
researches of various kinds had been carried out in the 
laboratories of University College, London ; University 
of Sheffield; and Regent-street Polytechnic, London. 
The Research Advisory Committee was prepared to 
consider whether the Institution should undertake 
experimental investigations in connection with problems 
in mechanical engineering submitted by members or 
others. 

After the adoption of the report, on the motion 
of Sir R. M. Jackson, Bart., and after seconding 
and unanimous agreement, Mr. Raymond Crane, 
F.C.A., was reappointed to audit the accounts of 


the Institution for the coming year. 


ELEcTION OF OFrricEeRs, &C, 

The result of the ballot for the election of officers 
was declared as follows :—President, Colonel A. E. 
Davidson, D.S8.0. Vice-Presidents: Mr. H. N. 
Gresley, C.B.E. and Mr. D. E. Roberts. Members 
of Council: Mr. Asa Binns, Eng. Vice-Admiral 
Sir Harold A. Brown, K.C.B., Professor E. G. 
Coker, D.Se., Mr. H. L. Guy, Mr. Benjamin Irving, 
Dr. S. L. Pearce, C.B.E., and Mr. H. R. Steward, 
B.Sc. (associate member). The following past- 
presidents were also appointed to serve on the 
Council: Mr. William Taylor, 0.B.E., Mr. A. E. L. 
Choriton, C.B.E., M.P., and Mr. Charles Day, 
M.Sc.Tech., and the chairmen of the local branches 
were co-opted in the same capacity. 

Mr. Charles Day, the retiring president, next 
reviewed some of the work of the Council, before 
inducting the new President into office. During 
the year, he said, membership had continued to 
increase, while on the financial side the Institution 
was in a thoroughly sound condition. The Institu- 
tion was fortunate in having a very active Council, 
the members of which devoted a great deal of time 
to the duties which fell to them. A feature of the 
past year had been the establishment of the first 
of the specialised groups, and he was very glad 
that he had been able to initiate its formation. 
Several bodies dealt with special types of internal- 
combustion engines, but none with the many 
broad problems common to all. These would, he 
hoped, be covered by the group now formed. 
Another group, formed too late for mention in the 


annual report, would deal with matters relating 
to education, and would enable those engaged in 
teaching and 
their common problems. 


employers, to meet and discuss 
With regard to the 
branches, he thought the Institution was greatly 
local honorary 





elected an honorary life member in 1930; and Mr. 
Edgar Worthington, who was Secretary of the Institution 
from 1898 to 1920. The accounts for the year showed 
a balance of revenue over expenditure of 1,1551., as 
compared with 460l. of the previous year, the total 
revenue being 34,9131., as against 34,0741. for 1933. 
The grants made by the Council for the Branches and 
Graduates’ Sections amounted, during the year, to 
1,9851., as against 2,0501. for last year. These sums 
did .not include administrative and other charges at 
headquarters. 

A committee had been appointed to co-operate with 
the Institution of Electrical Engineers in the compilation 
of a set of standard General Conditions for Engineering 
Contracts. It was hoped that an agreed set of conditions 
would be issued in the near future. A specialised grou 
of the Institution to study problems connected with 
internal-combustion engines had been formed and a 


secretaries for the work they put in. 
a tribute to the work of the Secretary of the Institu- 
tion, Brigadier-General M. Mowat, C.B.E., Mr. Day 
referred to the incoming President, Colonel A. E. 
Davidson, D.S.O., Assistant Director of Works at 
the War Office. 
formerly been Chairman of the Technical Committee 
0 
Army officer on the Active List to become a presi- 
dent of the Institution. 
Army career and a very wide and varied engineer- 
ing experience. 
of the Institution a very highly-trained judgment. 
Colonel Davidson had only two or three days 


After paying 


Colonel Davidson, who had 


f the Mechanical Warfare Board, was the first 
He had had a distinguished 


He would bring to the counsels 








i ituted. A tli gramm , os p 
pmo sod nea tons aguend ‘wma he eat previously been the recipient of still another 
Advisory Committee has considered mechanical engineer. | distinction, having been appointed A.D.C. to 
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His Majesty the King, and the Institution was 
proud that he had entered upon his term of office 
with such a mark of esteem from His Majesty. 
With Colonel Davidson as president, he had no 
doubt that the already close relations between the 
Institution and the Army would be still further 
strengthened. 

Colonel A. E. Davidson, on being inducted into 
the Chair, thanked the Institution for the honour 
done to him, which, as a member of the Services, 
was a thing hardly to be hoped for. It was seldom 
an Army officer could expect to be long enough 
at headquarters for such a thing to be possible. 
Other institutions did not extend to serving mem- 
bers of the Forces the same welcome as did the 
Institution of Mechanical Engineers, in which it 
was evidently realised that mechanical engineering 
was of paramount importance to the Services. It 
was imperative that the latter should have the 
best materials and appliances, and that the per- 
sonnel should have the best training possible. By 
admitting members of the Services to membership 
of the Council, the Institution was doing its best 
to ensure that those Services would be equipped 
in the best manner, and that the money voted for 
them would be spent in the most effective way. 
During his term of office he hoped it would be 
possible, by means of lectures, &c., to make the 
engineering more familiar with some 
of the problems with which they were faced, so 
that their efficiency might be increased. 

Mr. R. W. Allen, C.B.E., past-president, next 
proposed a vote of thanks to Mr. Day, remarking 
that not only had Mr. Day led the Institution well, 
but he had contributed wisdom and _ technical 
ability to the proceedings. Certainly one of the 
most important moves during the year had been 
the formation of the Internal-Combustion Engine 
Group. Mr. Day had devoted a great deal of time 
to the duties of his office, and had earned the 
regard and affection of all classes of members. 
The proposal was seconded by Mr. L. St. L. Pendred, 
who said that the work of the president became 
heavier each year, and nowadays almost required 
the appointment of a deputy to take over some 
of the duties. The vote was passed with acclama- 
tion, and with its acknowledgment by Mr. Day, 
the business of the annual meeting terminated. 


profession 


WorM-GearR PERFORMANCE. 


A paper entitled “ Worm-Gear Performance,” 
by Dr. H. E. Merritt, Member, was then taken. 
In presenting it, however, the author contented 
himself with very briefly outlining its aims. We 
commence to reprint the paper, in abridged form, 
on page 239 of this issue. 

The President, in opening the discussion, said 
he was interested to find that the first paper which 
had come up for discussion while he was occupying 
the Presidential Chair was one dealing with worm 
gears, as shortly before the war, about 1912, the 
War Department did not view with favour the 
use of worm gears in the final drive of their subsidy- 
type lorries. Great progress had since been made, 
and this type of gearing was now in general use, 
and was quite acceptable to them. On the pre-war 
subsidy vehicles, a double-reduction bevel drive 
was in general use, and although some manufac- 
turers presented worm-driven axles for trial, the 
Department was not quite satisfied that they 
would stand up to the exacting conditions of a 
war, especially in view of the probability that the 
most suitable lubricating oil could not be provided 
atalltimes. At about that time, and subsequently, 
tests were published showing the very high efficiency 
of worms run under the most favourable conditions, 
viz., at high worm speeds and with lubricants of a 
type which probably coula not be retained in the 
axle casings of vehicles under strenuous road 
conditions, 

Some four or five years ago the War Department 
initiated some tests with heavily-loaded worm gears, 
in order to ascertain primarily what were the best 
lubricants to use in the axles. These tests were 
intended to be run under the following conditions :— 
Worm speed, 130 r.p.m.; 7-in. centre worm ; 
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The intention was to find the efficiency at the 
lower load and then increase the load by steps, 
with a view to ascertaining how long it could be 
carried without undue heating. The first thing 
that happened was that the apparatus was broken 
by the very high loads, but after strengthening it, 
interesting results were obtained showing the 
following efficiencies: At 750 Ib.-ft., using castor- 
base oil, 88 per cent. to 90 per cent, and using a 
certain mineral oil (which subsequently proved to 
be unsuitable), 85 per cent. As most of the pub- 
lished tests of worm efficiencies were of the order 
of 95 per cent. and considerably higher, these 
figures showed that there was room for a further 
paper giving particulars of the performance of 
heavily-loaded worm gears at low speeds. These 
were, of course, the most exacting conditions for 
the lubrication of worm gears, and it was thought 
that the damage done to them occurred under 
these conditions, which might be rare in the life 
of a vehicle, but yet might occur often enough to 
cause a breakdown in lubrication. It might be 
that if a further paper were given on this particular 
aspect of worm gearing, it would be advisable to have 
the co-operation of the chemist and the engineer, 
as it was quite clear that certain types of oil would 
carry much heavier loads than others. As an 
example, a black mineral oil, according to tests, 
would not carry nearly so much load as a filtered 
mineral oil. The castor-base oil would carry 
33 per cent. more load than a mineral oil, and 
certain other oils, which had been tested but were 
not entirely suitable for continuous use, would 
carry more even than the castor-base oil. 

The second speaker was Mr. H. Kerr Thomas, 
who said the author had put his analytical work 
beyond controversy, and he had no criticism to 
offer on that. He would, however, like to ask a 
few questions. First, in regard to the disc machine 
described by the author and used for testing the 
values of the coefficients of friction, the speaker 
presumed that the large disc was the bronze one, 
although this was not distinctly stated. It would 
be interesting to know what would happen if the 
materials were reversed and the small discs were 
made of bronze and the large ones of steel. Referring 
to Fig. 19 of the paper, showing coefficients of 
friction, the speaker assumed that the experiments 
were made with castor-base oil, the lowest reading 
given being 0-014, approximately. In connection 
with this diagram, the author stated that the lowest 
coefficients were obtained with glycerine, but had 
not stated the difference between castor-base oil 
and glycerine. He would like to know whether, 
if glycerine were used in place of castor-base oil, 
the curve obtained would be parallel with the one 
given, and, if so, to what extent it would be lower 
down in the chart. At the same time, he would 
like to know what was the lowest actual 
coefficient of friction obtained and whether 
any experiments had been made with an oil of 
very low viscosity, such as spindle oil. There 
must be some boundary line below which the balance 
of viscosity and oiliness could not be maintained. 
Naturally, in any worm gear, the thinner the oil 
the less would be the loss from churning, and he 
wished to know what were the limits to which it was 
possible to go in that direction. Referring to the 
diagrams, Figs. 22 and 23, he inquired whether the 
efficiency figures given were inclusive of the churning 
losses. 
obviously, it was impracticable to work without 
churning losses. 

Mr. V. Gartside pointed out that Dr. Merritt 
had drawn attention to the particular tooth form 
recently adopted for the British Standard Specifi- 


that particular tooth form. As a consequence, 


suitable for these. 


apart from the one he dealt with. 





7-33: 1 ratio (these were the figures used in the 
tests described in the paper); load starting at | 
750 lb.-ft. torque and working up to 2,000 Ib.-ft. 


worm. 
and the roughing out of worms by milling introduced | 


tions illustrated in Fig. 8 of the paper a little difficult 
to follow. 
rolling and sliding. 
total amount of sliding which has occurred is 
AB and A, B, (measured along the surfaces), 
while the amounts of rolling are A B and A, B,. 
for the respective surfaces.” 
imply that the amount of rolling and sliding was 
always equal, and he would be glad if the point 
could be cleared up. 
assist visualisation of the matter of rolling and 
sliding to adopt the method of taking the point 
of contact as fixed in space and the two surfaces 
in contact as moving with velocities V, and V,, 
so that when V, equalled V, there was no sliding. 
The point would be instructive, because, |The author had also referred to the work of the late 
Mr. H. M. Martin, who had said that the assumption 
of non-elastic materials and load carried entirely 
by a hydrodynamic film led to the result that the 
load-carrying capacity increased as the square 
root of the 
cations, but up till a few years ago it had not been | assumed that what was meant was what was called 
allowable for ordinary gear-cutting firms to make | in physics a rigid material and not a plastic one. 
He would like to support the request that loads 
other tooth forms had to be used and developed, for other materials should be given. 
and there were a number of tools in existence | for instance, had stated in the paper that steel 
He asked if the author could|and steel and steel and cast-iron surfaces would 
supplement his information with regard to the | seize before any pitting would occur. 
advantages or otherwise of any other tooth form | it would be of considerable interest to have some 
The speaker | figures on that point. 
agreed that using the flat side of the emery wheel | that the author regarded pitting as purely a fatigue- 
was a simple and practical method of finishing the | shear failure and would like to ask whether (he 
At the same time, to produce the hobs | type of pitting experienced was in any way different 
from that which occurred in spur gears, common!) 


other difficulties in the manufacture of cutters 
and tools, and the question arose whether thox 
difficulties were more than balanced by the method 
of finishing the worm. There was a machine on 
the market that would grind threads equally well 
and was not confined to a particular form. 

Mr. Robert Dumas said that references were made 
in the paper to a certain number of British Standard 
Specifications which had been prepared in connection 
with gearing, and as chairman of the B.S.I. Com- 
mittee dealing with the question, he wished to make 
a few remarks. The engineering industry in this 
country was indebted to the specialists in gear 
manufacture for the way in which they had put 
information at the disposal of the B.S.1. Committee. 
These specifications were a departure from the 
ordinary type of B.S. specification, since they 
partook of the nature of a text book. They did 
embody, however, the latest information available 
that would help engineers in the design of gearing 
which would satisfactorily perform specific work. In 
regard to the particular specification dealing 
with worm gears, the Committee was especially 
indebted to Dr. Merritt for the assistance he had 
given in drawing that up. Mr. Gartside had just 
made a reference to the question of other tooth 
forms, and he, the speaker, thought that the grinding 
of the worm could be done with considerable accu- 
racy. He asked, however, whether hobscould be made 


| with equal facility. There might be a little more diffi- 


culty in reproducing hobs. Worm gearing could 
now be looked upon as a means of transmitting a 


|considerable amount of power with considerable 


efficiency. The durability had been proved to be 
great, and the efficiency was increasing at the higher 
speeds. The information which Dr. Merritt had 
given as to the operation of the disc machine was 
very useful. It was clear from the paper that a large 
number of experiments must have been made 
with other materials than hard steel and bronze. 
It would be advantageous if information, in tabular 
form, could be added at the end of the paper when 
finally published, with regard to other combinations 


of materials, as these would be of great service to 
engineers in selecting materials for specific purposes. 


It was very interesting to observe the great im- 


provement in performance obtained from centri- 
fugally-cast bronze as compared with ordinary sand- 
cast material. 
casting of white metal, &c., confirmed the state 
ments of Dr. Merritt. 


Experience with the centrifugal 


Dr. F. Aughtie asked the author if he could clear 


up what apparently were misprints or else put 
the description given on a somewhat simpler basis. 


The speaker found the matter describing the condi- 


This related to the discussion of relative 
The words used were: “the 


This would seem to 


He suggested that it would 


linear dimensions. The speaker 


Dr. Merritt, 


He thought 


He was interested to note 
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at the pitch line. He believed it was usually held | more expensive member. It must be clear that the | 
that that pitting was due to the breakdown of the | consideration given to profile shapes, materials 
film at the point of pure rolling and no sliding. | and manufacturing methods increased the precision 
The author had apparently no great regard for | at every stage, but we had to confess to our limited 
input and output measurements of efficiency, | knowledge of what was happening in the lubrication 
but he wished to point out that the Daimler-|zone. The Institution had a reputation for splendid 
Lanchester machine, commonly regarded as being | work in assisting in the solution of engineering 
the most accurate means of determining the effi- | problems, and he thought there was no more desir- 
ciency of worm gearing, was essentially of that | able subject for investigation than the lubrication 








type. Nevertheless, under good conditions, it 
was possible to obtain accuracy to within about 
t } per cent. 


of gear-tooth profiles. The knowledge gained, he 
felt sure, would advance the application of gearing. 
| The author, he said, had a very sound basis from 





Dr. Aughtie also referred to the determination of | which to start investigation if he could be so 


efficiency by the power circulation method. The 
author stated that he allowed 99 per cent. efficiency 
for each pair of spur gears. The implication was 
that this was an assumed figure, and he would like 
to know whether Dr. Merritt had made any measure- 
Dr. Aughtie considered the figure a trifle 
low. Figures of 99 per cent. had been recorded 
for gear boxes of old design. In a particular gear 
box an efficiency of 98 per cent. was obtained for a 
double pair of gears, which would, of course, 
imply 99 per cent. for a single pair, and that 
included the churning loss. Figures of 99-4 per 
cent. had been recorded for gears of good design 
running under good conditions, and every fractional 
percentage about 99, one way or the other, appeared 
almost directly as a corresponding variation in the 
efficiency of the worm drive. Dr. Aughtie remarked 
that apparently no allowance had been made by 
the author for chain friction in the calculations 
of the coefficient of friction from the experiments 
with the dise machine. He presumed that the 
author had satisfied himself in assuming, say, 
95 per cent. It was rather a low figure for the 
over-all efficiency for such a chain drive; it made 
no appreciable difference, however, in the calculated 
coefficient of friction. Finally, under the heading 
“Strength of Wheel Teeth,” there was apparently 
another misprint. Dr. Merritt, referring to the 
difficulty of determining the exact stress distribution 
in a wheel tooth, had said : “‘ Fortunately, a number 
of wheels have from time to time broken in service, 


ments. 


and have thus provided data on which a comparative | 


formula can be built up.”” The speaker considered 
that this was a bold statement to include in the 
paper. 

Mr. Ernest Gregory, the next speaker, said he 


had been using the base-line tangential-pressure | 


angle system for fifteen years with success in many 
thousands of gear combinations. He suggested 
that the pitch-line diameter should be discarded and 
the base-line diameter used as the key to the 
measurements. The horse-power, ratio and input 
speed must be known, and formule would 
allocate the centre distance. The base-line diameter 
could be obtained from a simple formula which 
would give a base line free from undercut and suit- 
able for the load capacity of the worm shaft at the 
required horse-power and speed. The base-line 
diameter and outside diameter of the worm wheel 
should be equal to 2C and the root diameter should 
be the standard double clearance below the base 
line. The only consideration to pitch might be 
given when determining the tooth length. Mr. 
Gregory referred to a series of machines for deve- 
loping worm-thread profiles designed by himself 
and being employed for milling, grinding and 
generating. No consideration was given in setting 
up the machines to the pitch of the gears, the 
machines being set up for the gear combination, 
such, for example, as 7 : 50 ratio and 8 in. centres, 
as mentioned in the paper. A milling cutter 18 in. 
in diameter with inserted blades and having a 
suitable tip width was employed and the combined 
movement of rolling, &c., through the blank 
developed gear-tooth profiles of base-line tangential- 
pressure angle form. The hob for generating was 
also being developed on the thread-milling machine. 
The resultant gears had given every satisfaction 

in varied applications. , 
Praca. to the _Standard specification, Mr. 
gory said he believed this would allow the 
worm-thread thickness to be less than usual, and he 
thought this was a step in the right direction, as 
we always had the limitation of wheel wear being 
es wren wear and rendering necessary the 
it of what might be, in many cases, the 


| assisted. 
| Hecould not quite understand why, in Table I of the 
| paper, cast iron was represented by only one figure. 
| Reputable firms had given data on high-grade cast 
|irons and compared them favourably with sand-cast 
phosphor bronze. He presumed that the figures for 
|chill-cast and centrifugally-cast phosphor bronze 
were given to differentiate between the possible 
irregular casting of the chill-cast material as com- 
pared with the more mechanical method of centri- 
fugal casting. When one considered the sectional 
area of the worm wheel at the centre line, the 
difference between good chill castings and centri- 
fugal castings was practically nil and he had always 
understood that the great advantage of centrifugal 
castings was to obtain a ready supply of material 
of good quality in the shortest possible time. He 
thought Fig. 20 of the paper needed qualifying with 
regard to its application, as test figures taken with 
an oil flow through the gears must have limitations 
when considered with gears operating in fixed 
positions and with a small constant oil volume. He 
asked, in connection with Fig. 5 of the paper, if 
the reasoning was common to all positions of the 
worm-tooth profile and whether there was a slight 
variation of the contact lines when considering the 
angle of approach and recess. Personally, he had 
always obtained the best efficiency and longest life, 
and also the lowest temperature rise, with worm 
| gearing showing the lesser contact on the angle of 
| approach relative to the angle of recess. 


(To be continued.) 











‘THE NEW SOUTHGATE FACTORY 
OF MESSRS. STANDARD TELE- 
PHONES AND CABLES, LIMITED. 


| THe manufacturing activities of Messrs. Standard 
Telephones and Cables, Limited, Connaught House, 
Aldwych, London, W.C.2, are now concentrated at 
North Woolwich and New Southgate, Middlesex. The 
works at Woolwich are mainly devoted to the produc- 
tion of transmission equipment, cables and valves, 
| while those at New Southgate deal with telephone and 
|radio apparatus. This concentration, together with 
| the development of the business, has recently neces- 
| sitated an extension of the New Southgate factory, 
| which was first opened some ten years ago. It now 
consists of one main three-storey building, measuring 
440 ft. by 180 ft., which is divided along the greater 
|length into shops 60 ft. in width. The area of the 
ground floor, the centre strip of which is covered with 
a north light type of roof, is about 80,000 sq. ft. and 
that of each upper floor is about 60,000 sq. ft. In 
addition, the ground floor of a second similar building 
is in use and about 35,000 sq. ft. is being added to the 
first floor. Both buildings, which are contiguous to 
the main line of the London and North Eastern Rail- 
way, have been designed to facilitate extension in case 
|of need. A strip of land, measuring 440 ft. by 180 ft., 
|has also been allocated to a group of single-storey 
buildings, the most important of which are a wood- 
working shop and a boiler house, from which steam for 
heating and process purposes is supplied to the main 
factory. It is also probable that a main sub-station 
will be erected on this site, which is conveniently 
situated for this purpose. Adjacent to this land is a 
vacant plot, on which a further three-storey factory 
building can be erected, while the remainder of the 
L-shaped site of 35 acres, is occupied by a special 
| test-house, canteen, hospital and employment building 
| and playing fields. The whole is laid out on the most 
| modern lines to facilitate production, while considerable 
attention has been paid to the amenities, so that the 
| whole is as little like an old-time factory as can be 
| imagined. 

As regards lay-out, the receiving department is 
located at the south-western corner of the ground floor 
of the main three-storey building and material can be 
delivered to it either by road or from the railway 








siding. It is flanked by the raw material inspection 
department and the stores, while the whole of the 
eastern side of the ground floor is occupied by machine 
shops, which draw their material from the stores 
and deliver the resulting components to the metal 
finishing department at the north-western corner. 
The machine shops are equipped with a number of 
modern machine tools for the production of the metal 
parts of the selectors, relays and other apparatus used 
in automatic telephony, for the manufacture of exchange 
switchboards and for turning out the various com- 
ponents which go to make up the subscribers’ sets. 
The same tools are also used for producing the metal 
parts required for incorporation in radio transmitting 
sets and in the other apparatus which is being turned 
out in the factory as a whole. The tools for this 
purpose are drawn from a well-equipped tool room 
at the south-eastern end of the single-storey main 
building and all the parts produced are delivered to a 
piece part store in the centre, whence they are fed 
upwards to the east side of the first floor. 

The whole of the first floor is devoted to the assembly 
of telephone apparatus and equipment, and is so 
arranged that the work progresses round it to the 
northern extremity, where the final processes are carried 
out, and where routine tests are made. The work is 
largely planned on the group system, each operation 
necessary for the assembly of a, say, telephone receiver, 
being carried out by a separate worker, and the system 
being so arranged that the accuracy of the work is care- 
fully checked at each stage. Considerable use is made 
of conveyors, not only to bring up the various parts, 
but to take on the partly-assembled product to the 
next operator. These conveyors are run at speeds 
suitable to the time taken to perform a particular 
operation. In this connection, an ingenious system 
for supplying any parts that an operator may require for 
his or her work has been devised. An order card 
is sent from the bench to the stores, which not only 
indicates the parts necessary, but exactly where they 
are wanted. These stores are placed in a rectangular 
box, along the long sides of which a number of holes are 
drilled. In these holes two vertical pegs are placed, 
the position and length of which are determined by 
the location of the operator, The box thus equipped 
is then sent out along the main conveyor and is turned 
off on to the cross-conveyor corresponding to the bench 
at which the operator requiring the part is working, by 
curved deflectors, which are placed at a height that 
allows them to make contact with one of the pegs just 
mentioned. Similarly, the box is stopped opposite the 
operator’s position by a second deflector or check plate, 
which makes contact with the peg on the other side 
of the box. 

Considerable attention has also been paid to reducing 
the labour necessary in wiring up the apparatus that 
forms part of the exchange equipment of an automatic 
telephone system. The conductors necessary for this 
purpose are cut to the right length, as shown on a 
drawing or code table, and are then bunched together 
in an appropriate group, and taped up, tappings being 
taken out at intermediate points where necessary. 
Finally, the ends are prepared for connection to the 
terminals on the apparatus. The actual work of 
connection is also facilitated by the use of coloured 
insulating coverings, the arrangement of which is 
shown on a plan for the benefit of the wireman. In 
this way, it is claimed that, not only is a great deal of 
labour saved at the assembly benches, but the risk of 
wrong connections is greatly reduced. It is hardly 
necessary to add that each part, after assembly, is sub- 
jected to careful tests and that a selected number of 
the finished instruments are subjected to shock tests 
or other methods of ascertaining their fitness for 
service. 

The finished apparatus is transmitted from the first 
floor of the building by a combined gantry and elevator 
with a lifting capacity of 3 tons. This takes the goods 
to the shipping department, which adjoins the railway 
at the south-western end of the ground floor of the one- 
storey building. To ensure the closest contact between 
the factory and the engineering production and planning 
staffs, the latter are accommodated on the second floor 
of the main building, where are also to be found the 
telephone laboratories, drawing offices and the stores 
connected with them. Similarly, the radio laboratories 
and shops are arranged in the centre of the ground floor 
of the new buildings. These shops are fed with 
material from the stores mentioned above, but as the 
work is mainly concerned with the production of large 
or specialised transmitting sets, the methods adopted 
are of a more individual character. 

The electrical energy consumed in the factory is 
obtained from the mains of the North Metropolitan 
Electric Power Supply Company, while as already men- 
tioned, process steam is supplied from the works’ 
boiler-house. In equipping this building, advantage 
was taken of the difference in levels, so that the rubbish 
can be wheeled from the factory and tipped direct into 
a destructor. Similarly, all the fuel necessary is taken 
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by an underground conveyor from a pit on the railway | 


siding to an elevated hopper in the boiler-house, from 
which the automatic stokers are supplied 








INVENTION IN JAPAN. 


In the history of the world during the last half- 


century few chapters are more remarkable than that 


which records the rise of Japan from a position of 
comparative insignificance to that of one of the greatest 
industrial nations. For centuries she was even more 
isolated than China, and except to a very few was an 
unknown land. Trade with other countries was for- 
bidden, and even as late as 1863, an attempt was made 
to close the ports to foreign commerce. With the 
civil war of 1868-69 and the establishment of the 
Mikado at Tokyo, a new era began, and every institu- 
tion began to feel the influence of Western ideas 
Slowly but surely education and contact with European 
nations, brought about a revolution in business, indus- 
try and manufacture, and to-day Japan, through the 


application of science and invention, is a successful 


competitor in many of the world’s most important | 
this | 


markets. One aspect of her achievements in 


direction is dealt with in a special “* Invention Number ” 


of The Japan Times and Mail, published on December | 


23, 1934, in connection with the celebrations which are 
taking place in various cities to mark the Jubilee of the 
The first act passed by the 
Japanese Government for the protection of inventions 
was the so-called Expedient Monopoly Regulations, 
promulgated on April 7, 1871, but this was never 
enforced and was soon cancelled. The necessity for 
some sach law, however, was still felt, and subsequently 
ifter a had examined the British and 
American patent laws, the Trade Marks Registration 


Japanese Patent Law. 


committee 


Office was inaugurated on October 1,1884, followed, in 


April, 1885, by the passing of a Patent Law and the 


establishment of the Patent Office, with M. K. Taka- | 


hashi, the present Minister of Finance, as Chief. At 
lirst, progress was slow, and such patents as were taken 
out were confined to inventions more imitative than 
original, but thanks to the stimulating influence of the 
Imperial Invention Association and of the Government, 
inventors have become more numerous and Japan now 
has many outstanding inventions to her credit. Since 
1885, the patent regulations have undergone many 
changes, the Patent Bureau, for which a new building 
was opened last year in Tokyo, has a staff of 600, and 
there is a widespread realisation of the important part 
played by invention in the life of a nation. The 

Invention Number” of The Japan Times is worthy 
of the study of all interested in Japan’s industrial 
development. 


6-TON MOBILE CRANE. 


Tue mobile crane shown in the accompanying illus- 
tration has recently been supplied to the Great Western 
Railway by Messrs. John 1. Thornycroft and Company, 
Limited, Smith-square, London, 8.W.1, in conjunction 





with Messrs. Ransomes and Rapier, Limited, 32, 
Victoria-street, S.W.1. The unit embodies a 6-ton 
Ransomes and Rapier mobile crane mounted on a 
rigid six-wheeled Thornycroft chassis, fitted with a 


heavy-oil engine 

12-ton model with forward control 
and twin rear driving axles, the mean wheelbase being 
14 ft. 3 in., and 36-in. by 8-in. Dunlop twin pneumaite 
tyres being fitted to the bogie wheels. The engine is a 
Thornycroft four-cylinder model with a 
cylinder bore of 4} in. and a piston stroke of 64 in. 
rhe R.A.C. rating is 36-1 h.p., and the engine actually 
develops 82 brake horse-power. The drive from the 
engine is through a single-plate clutch and four-speed 
box to both which are of the 
type. The chassis frame is of special 
construction with a view to carrying and distributing 
the varying loads imposed upon it by the different 
the crane. The rear portion has been 
designed to give an even distribution of the weight on all 
tour wheels and freedom from spring distortion under 
ull conditions of running and braking. The crane base 
is of rolled-steel sections and plates constructed to 
suit’ the an' arranged to support the rack 
roller path and centre post. To avoid overloading the 
springs, axles and tyres, jacks are fitted between the 
rear wheels on each side, cross-braced to the chassis 
frame and arranged with feet set at a predetermined 
height above the ground. On picking up maximum 
loads with the jib over one side, the jack on that side 
comes on to the ground, but on slewing the load round 
until the jib is in line with the lorry axis, the jack 
leaves the ground and the crane can travel with the 
load at low speeds. Adjustment is provided to enable 
the jacks to operate correctly when the ground is 
uneven. The jacks can be set to suit uneven ground in 
about 30 seconds, including the time required for the 
operator to dismount and return to the driving position. 


The chassis is a 


standard 


gear rear axles, over 


slung worm 


positions of 


chassis, 


6-TON 
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| coupled to a variable-speed generator under the control 
of the driver, the current from this generator operating 
the various motions. As it is rarely necessary to travel 
with this type of crane when hoisting or slewing, the 
vehicle is driven alongside the load and the driver 
turns his seat round to face the superstructure and 


structure itself and operate the crane from the dupli- 
cate control provided. A simple system of foot and 
hand control is employed. A combined reversing 
switch box, for the operation of the hoisting, slewing, 
and derricking motions, is mounted at the driver’s side. 
All speed controls are effected by an accelerator pedal. 
When the engine is ticking over, the speed is not suffi- 
cient to excite the dynamo. When the crane has to 
be used, the pedal is depressed until about 50 volts are 
registered. The appropriate control switches are then 
engaged, when the required movement commences, 
subsequent speed control being obtained by a further 
depression of the pedal. If the crane is hoisting at 
full speed and it is desired to perform another move- 
ment simultaneously, the pedal is momentarily released 
and the appropriate switch engaged, when a further 
depression of the pedal will give the required speed. 
The crane revolves on coned steel rollers running 
on a machined roller path. The revolving portion 
consists of a bedplate, to which is bolted a braced steel 
frame. The cantilever jib is pivoted on a cross shaft 
at the top of the frame. The jib is constructed of steel 
sections, rigidly cross braced as shown. 
and derricking motions are performed by separate 
motors driving the barrels through worm and spur 
reduction gearing. The slewing motion is performed by 
a motor driving the main pinion, which engages with 
the rack through worm and spur reduction gears. 
With the exception of the slewing rack and pinion, 
all the gear wheels have machine-cut teeth, the shaft 
bearings being of gunmetal. The brakes for the 
hoisting and derricking motions of the Lewis self- 
adjusting solenoid type. Two independent travelling 
brakes are fitted, and other details include limit 
switches to prevent overwinding, and a jib light for 
working at night. The crane will lift 6 tons at 9 ft. 6in. 
radius or 1? tons at 16 ft. 7 in. radius. The height of 
lift at minimum radius is 21 ft., and at maximum radius 
is 10 ft., measured from ground to hook. The derrick- 
ing speed from maximum to minimum radius, when 
light, is 7 seconds, the hoisting speed is 6 tons at 
23 ft. per minute, or 2} tons at 40 ft. per minute, and 
the slewing speed is 1} r.p.m. The travelling speed, 
with maximum load and the jib in line with the lorry 
axis, is 2 m.p.h., and without load with the jib in the 
same position, is 20 m.p.h. The overall length of the 
unit is 22 ft. 6 in., the overall width is 7 ft. 6 in., and 





For the operation of the crane proper, the engine is 


the overall height with the jib horizontal is 14 ft. 6 in. 


then operates the crane, or he can mount the super- | 


The hoisting | 


The ground clearance is 7 in., and the tail radius of the 
superstructure is 5 ft. The total weight is 18} tons, 


and the approximate load on the jacks is 5 tons. The 
vehicle can be turned without reversing in a road 


|about 60 ft. wide 








LAUNCHES AND ‘TRIAL TRIPS. 


“ AusTRALIA Star.”——-Twin-screw cargo motorship ; 
six-cylinder, two-cycle, double-acting Harland-B. and W 
airless-injection Diesel engines. Launch, January 8 
Main dimensions, 535 ft. 6 in. by 70 ft. by 43 ft. 4 in 


Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for Messrs. The Blue Star, Limited, 
London. 

“* Geer.”’-—Single-screw steam tug for service at 


Antwerp; triple-expansion engine, fitted by Messrs. 
Plenty and Son, Limited, Newbury. Launch, January 22. 
| Main dimensions, 75 ft. by 19 ft. by 10 ft. Built by 
| Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 

Yard, Selby, for Messrs. Société Générale de Dragage, 
Antwerp, Belgium. 


| ‘* Acavus.”’—Single-screw oil-tank motorship ; Werk- 
|spoor supercharged, four-stroke, single-acting Diesel 
engine. Trial trip, January 22. Main dimensions, 


460 ft. by 59 ft. by 34 ft. Built by Messrs. Workman 
Clark (1928), Limited, Belfast, for Messrs. Anglo-Saxon 
Petroleum Company, Limited, London. 

‘** PAKPANANG.”’—Twin-screw passenger and cargo 
motorship for service in the Gulf of Siam ; two-cylinder, 
two-stroke Diesel engines. Launch, January 23. Main 
dimensions, 140 ft., by 26 ft. 6 in., by 9 ft Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
for Messrs. The Siam Steam Navigation Company, 
Limited, Bangkok. 

** Warranal.’’—Twin-screw passenger and cargo motor 
ship for service on the London-New Zealand route 
ten-cylinder, four-cycle, single-acting, airless-injection 
| Harland-B. & W. Diesel engines. Trial trip, January 25. 
Main dimensions, 535 ft. 6 in. by 70 ft. by 43 ft. 4 in 
Built and engined by Messrs. Harland and Wolff, Limited, 


Govan, Glasgow, for Messrs. Shaw, Savill and Albion 

Company, Limited, London. 
“Cocutx ” and “ Mapura.”’—Hatched swim barges 
29 


Launch (Cochin), January * 


each to carry 160 tons. 
Main dimensions, 78 ft. 10 i. 


(Madura), February |. 


by 21 ft., by 7 ft. 9in. Built for Messrs. William Cor) 
and Son, Limited, London, by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16. 
Licutsair.—Lightship for Bahrein Harbour Persian 
Gulf. Launch, February 6. Main dimensions, 70 '- 
by 27 ft. by 13 ft. 6 in. Built to the order of the India 
Store Department, London, by Messrs. Harland and 


North Woolwich, F.16. 


“Curcn ” and “ JatH.”—Hatched swim barges, each 
to carry 160 tons. Launch, February 6. Main dimen 
sions, 78 ft. 10 in. by 21 ft. by 7 ft. 9 in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
pos E.16, for Messrs. William Cory and 50 
| Limited, London. 


Limited, London, 


} 
| Wolff, 
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HIGH-TENSION LIGHTNING ARRESTER. 


CONSTRUCTED BY MESSRS. GENERAL ELECTRIC COMPANY, LIMITED, LONDON. 

























Instantaneous 


Kulovolts .. 


G@775.c,) Amperes ... Instantaneous 


HIGH-TENSION LIGHTNING 
ARRESTER. 


THE increasing employment of overhead lines for the 
transmission of electrical energy is drawing increased 
attention to the necessity of installing lightning 
urtesters, so that dangerous over-voltages caused by 
surges may be dissipated and damage to transformers 
and other apparatus prevented. On lines working at 
low voltage, this dissipation does not cause any trouble, 
but where the pressure is high, the matter is complicated 
by the difficulty of preventing a flow of line current to 


earth when the surge has been relieved. An arrester, 
which fulfils these conditions, has recently been placed 
on the market by the General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, 


and is shown in the above illustrations. It consists 
of a number of resistance blocks and spark gaps 
arranged alternately in series as shown in Fig. 2, the 
assembly being housed ina porcelain container, provided 
with clamps so that it can be fixed to a transmission 


pole or sub-station structure. The complete arrester 
is shown in Fig. 1. 

The resistance blocks are made of a ceramic com- 
pound, which is perfectly stable and mechanically 
robust. Since the flat surfaces of the disc are metal- 
lised with copper, a perfectly uniform electrical 
‘ontact is ensured. The resistance of the compound 
8 a definite function of the voltage applied to it, but 
ss this voltage rises the conductivity increases in a 
high proportion at a very rapid rate, so that the 
steep wave fronts of voltage surges are efficiently dealt 
With. The series of air gaps, which, as already 
— i, are situated between adjacent resistance 

OCKs, et to are over at twice the normal voltage. 

















It is claimed that this construction provides a greater | 
breaking capacity than a single gap of equivalent | 
properties and thus allows a lower value of resistance | 
to be used. Each gap between adjacent resistance | 
blocks actually consists of four gaps in parallel, thus 
providing a high discharge capacity and an enhanced | 
durability without danger of pitting. In order to 
reduce the time lag, the gaps are formed of well-rounded 
domes, which give an impulse ratio of practically | 
unity. The gap spacers consist of steatite distance | 
pieces accurately ground and located in small recesses 
in the resistance blocks. The arrangement is virtually 
non-inductive. 

In operation at normal voltages, the arrester is 
practically an insulator and no current flows. At a 
pre-determined higher voltage, however, the gaps 
break down and the resistance decreases rapidly so 
that current flows through the resistance blocks to 
earth. The higher the excess voltage, the greater is 
the proportion of the current passed by the arrester. 
For instance, if the voltage is doubled the current is 
increased about ten times, so that any surge is quickly 
discharged. As the over-voltage is relieved and the 
voltage falls, the resistance increases very rapidly 
until, finally, the spark gaps interrupt the current 
and the arrester once more becomes an insulator 
capable of withstanding the normal working voltage. 
The resistance blocks are liberally rated so that it is 
claimed they will witkstand repeated discharges | 
without overheating and will not puncture under the | 
severest conditions. 

Tests carried out in the high voltage laboratory of 
the General Electric Company at Witton showed that 
when an arrester of this type was connected to a line 
supported by a standard 6-6 kV insulator, a 1,000 kV 





surge was discharged without any flash-over either on 

|the arrester or on the insulator, A klydonogram 
| taken during the tests showed that the peak voltage 
|did not exceed 16 kV, equivalent to 10 kV r.m.s. 
| During these tests, a 6-6-kV supply was connected 
to the circuit, when it was found that no power current 
measurable by an ordinary instrument followed the 
are to earth. An oscillograph record also showed 
| that the current in the are was cut off in about 0-005 
second. 

We understand these arresters are available in nine 
sizes suitable for pressures from 250 volts to 33 kV, 
and only differing in the number of resistance blocks 
and gaps. They are designed for use on direct-current 
systems at 250 volts and 600 volts, and for three-phase 
systems with the neutral insulated or earthed through 
a resistance or for single-phase systems operating at 
the lower pressure, and at the standard high pressures 
from 1-1 kV to 33 kV. Fig. 3 shows the volt-ampere 
characteristics of the arresters for 2-3 kV, 3-3 kV, 
6-6 kV, 11 kV, and 22 kV, the curves being plotted 
to a logarithmic scale. The ratings given are for three- 
phase systems with the neutral insulated, and the 
arresters discharge at the end of the dotted part of the 
curves, 








WORM GEAR PERFORMANCE.* 
By Henry E. Merritt, D.Sc.(Eng.), M.1.Mech.E. 


‘ 


THE term “ performance” applied to any piece of 
power transmission mechanism may be regarded as 
embracing load-carrying capacity and efficiency. In 
this paper are discussed the considerations determining 
or influencing the performance of worm gears, and 
showing their application to design practice. Of 
fundamental importance is the question of load-carrying 
capacity ; the size, weight, and first cost of any gear 
unit depend entirely upon accurate design data. The 
basic principles governing load-carrying capacity are 
applicable to most types of toothed gear, and the line 
of approach to the design problem outlined in the 
paper has been embodied in British Standard Specifica- 
tions No. 436, 1932 (Spur and Helical Gears), No. 545, 
1934 (Bevel Gears), and in a forthcoming specification 
for worm gears; to the last-mentioned specification 
this paper may be regarded as a supplement. In the 
methods and data which follow there is much that is 
empirical; quantities which did not appear to lend 
themselves to analytical determination have been 
the subject of experimental work and observations on 
gears in service. It is hoped that by indicating what 
is empirical, and what is still unknown, the ground will 
be cleared for further work. 

Worm Thread Form.—Any analysis of worm gear 
stresses and tooth friction will naturally be based on 
the assumption that the worm threads and wheel teeth 
are accurately produced and accurately meshed, whilst 
in evolving design methods to cover the whole range 
of practical requirements it is necessary to adopt 
methods of detail design which, even if they do not 
result in optimum contact conditions in every case, 


| at least avoid any risk of serious error or defect such 


as loss of contact by interference or undercutting or 
excessive relative curvature. For these reasons it is 
necessary to discard the accepted form of worm thread, 
which is straight-sided on the axial section, and to 
seek a thread form which is at once easy to produce 
with accuracy, gives the necessary flexibility of design 
to cover the requirements of different ratios, and is 
more amenable to analytical treatment of contact 
conditions. These requirements are met by the 
involute helicoid (universally employed for helical and 
spiral gears), and this form will be the recommended 
practice for worm threads in the forthcoming British 
Standard Specification for worm gears. All the data 
given in the paper apply to gears in which the worm 
threads are of this form. 

The Involute Helicoid.—The involute helicoid is a 
helicoid or screw surface such that on any transverse 
section the profile is the involute of a circle concentric 
with the axis of the surface. It may be described 
under the conditions shown in Fig. 1, page 240, in which 
X X represents the axis of a helix A B, of lead L and 
diameter d,. If a straight line C D, tangential to the 
helix at C, describes a helical path of lead L, it will 
generate an involute helicoidal surface composed of 
all the successive positions of the generating line. The 
lead angle of the helix A B will be Ag, such that 
tan A, = L/md, and the quantities dy and A, completely 
determine the surface. They are termed *“ base 
diameter ’’ and “ base lead angle” respectively, On 
a traverse section aa passing through C, the profile of 
the surface will be a curve Cg, which is an involute 
to the base circle of diameter dy, and so on with the 
other sections bb, cc, dd. Since C D in end elevation 
is a tangent to the base circle, it will be normal at the 
point of contact to any involute which it crosses. 





* Paper read before the Institution of Mechanical 
Engineers on Friday, February 22, 1935. Abridged. 
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; | 
Hence a plane can be made to touch the involute 


helicoid along its generating straight line; or alterna 


tively the helicoid can be generated by a plane, so | trated in Fig. 4. 


disposed as to contain the line C D, the normal plan 
containing C D being parallel to the worm axis. When 
viewed in a direction perpendicular to the axis, the lin 
C D actually represents the outline of the thread, and 
the plane which generates the thread is also represented 
by this line. Referred back to practice, this means 
that a worm having a thread form of this kind may | 

finish-grooved by a flat-sided abrasive wheel (which i 
the easiest to make and maintain accurately) and may 


be measured by a gauging point moving along the 
straight line C D. 

Detail Design.—It is necessary to indicate briefly 
the limitations to the values of d, and A, in workir 


Fig.1. GENERATION OF AN INVOLUTE HELICOID 
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Fig.5. DETERMINATION OF ZONE OF CONTACT 
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‘OR INVOLUTE HELICOID WORM & WHEEL 








rotation. The pitch surfaces thus become a cylinder 
| for the wheel and a plane for the worm, and are illus- 
In this diagram X X and Y Y are 
| the axes of the worm and wheel; the pitch cylinder 
of the wheel has a diameter D equal to T m, where 
|T is the number of teeth and m the module, and the 
pitch plane of the worm is the plane, parallel to its 
ixis, which touches the wheel pitch cylinder. The} 
position of this plane has nothing to do with the | 
dimensions of the worm ; the diameter of the cylinder 
»-axial with the worm which touches the wheel pit« h | 
cylinder is sometimes referred to as the “‘ worm pitch | 
diameter,” but this cylinder is not a true pitch surface. | 
Contact between the two pitch surfaces occurs along | 
line P P, called the pitch surface generator, and | 

ie fundamental condition of contact is that at | 
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In the auxiliary view 4 (not required in t vetual 
construction) the line C D represents the generating 
line as in Fig. 1, inclined at A, to P P, whilst point ¢ 
by construction, lies in the vertical plane « taining 
PP. The normal to the thread surface will intersec 
P P in 6 or by, hence the foot of the normal. i.¢., thy 
point of contact, is at ¢ Cy = Cy. Now the positio: 

of the point is determined by the length a, / ab 
the intercept between the pitch plane and initia 
involute. Thus 2, the distance of the point ontact 
from P, P P, in the direction of the axis of the wor 


will be z 
distance be 


ab sin Ag cos Ay 


(view 2) will be dc 


(a6 sin 2A,)/2. Th 
=ab6 sin *A,. Thus 


the point of contact always divides the intercept 
in a constant ratio, and the axial displacement is ajs 


proportional to the intercept. 
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Fig. 6. CENTRES OF CURVATURE 
D OF TOOTH PROFILES. 
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out detail design as a preliminary to 
contact In order that 
effective surface of the worm may be provided by the 
one involute helicoid, the diameter should not 
exceed the root diameter by more than a small amount 
sufficient to embrace the root clearance (see Fig. 2 a) 
It can, however, be made as much smaller as is com 
patible with a reasonable normal section of worm 
thread; thus the case shown in Fig. 26 may hold 
good for a single-start worm The higher the lead 
angle, the more nearly must the base circle approach | 
the root of the worm. 

Zone of Coniact.—Contact between any two gears 
one of which generates, or may be regarded as gener 
ating, the other, always occurs along a line or lines 
The first step in the problem of determining load 
carrying capacity is to find the position of the contact 
lines at every phase of engagement. The successiv: 
positions of all the lines of contact over the whole 
period of engagement will form a surface called the | 
‘zone of contact,’’ and at any instant the lines of 
contact will be represented by the intersection of the 
zone of contact with the surface of the teeth or threads 
of either member. [he general analytical solution is 
too complex for everyday practical use, but fortunately 
the property of the involute helicoid, that it has a 
tangent plane along its generating line, leads to a very 
simple way of determining the zone and lines of contact, 
either by a graphical method which is both quick and 
accurate, or by a simple though more 
analytical counterpart. 

Certain fundamentals must, however, first be estab- 
lished. A pair of spur gears has two easily visualised | 
pitch surfaces, namely, two pitch cylinders which roll 
together. In the case of worm gears, in which the 
threads of the worm are helical, the worm corresponds 
to a rack, since pure translation in the direction of its 
\Xi8 gives the same apparent motion as does its actual 
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point of contact the common normal to the surfaces 
must pass through the pitch surface generator. 

Zone of Contact of Involute Helicoid.—On the fore- 
going as basis, the method of determining the zone of 
contact for an involute helicoid worm in mesh with a 
wheel is as follows: In Fig. 5, let X X be the axis 
of the worm, P, PP, the pitch surface generator, 
and let the base dimensions A, and d, be known. 
Let a transverse involute to the base circle be drawn 
through P. This is the initial point of contact. Now, 
on any plane section tangential to the base cylinder, 
the thread surfaces will be straight-sided. Let such a 
section be AB. Then it is merely required to find at 
what point a perpendicular to a line inclined at A, in 
this plane will intersect the line P, P P,; this point | 
is a point of contact for the given angular position of | 
the worm. 





Relative 


contact the minimum length of contact line may easly 
be determined by direct measurement of the line 
contact for various angular positions of the worm. 
The next problem is : 
has each unit length of line ? 
determination of relative radius of curvature, 
be prefaced by a theorem. 


From these two d 
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point of contact may easily be set out 


The adjacent thread, if within the zon 


of contact, will have a point of contact also in the 
line 6,¢, at a point d, distant poy 
p is the axial pitch) from c,. 
equal to py sin A, 
be drawn and joined (view 3), the successive lines 0 
contact for successive fractions of a pitch of movement 
of the worm will be equally spaced ; 
easy to fill in intermediate lines of contact and the 
boundary of the zone. The zone of contact consists 0 
straight lines similar to c, dg, i.e., it is a ruled surface 


p cos A (where 
The distance ¢ d will be 
(p sin 2A,)/2. If the points ¢, 4, 


‘ 


this makes it 


ol 
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Radius of Curvature—From the zone 


s of 


How much load-carrying capacity 
The first step is the 
and may 
If two tooth profiles, 


rotating about centres O and Q (Fig. 6) make contact 


dimensional method can be applied 
section of a worm, and to one section 
worm with considerable exactness, namel) 
‘containing the fundamental straight lin 


at a point C, then the lines drawn from the inter 
section of (a) the normal to the line of action at the 
pitch point, and (b) the normal to the path of contact 
at the point of contact, when produced through the 
centres O and Q, will intersect the line of action the 
centres of curvature of the profiles. There 1» probably 
an extension of this to three-dimensiona tact, 2 
someone will work it out; meantime tw 
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LUBRICATORS FOR IRAQ PIPE LINE PUMPS. 
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On this section, the path of contact (the intersection 
of the zone and the plane of section) is a straight line 
and the radius of curvature of the worm profile is 
infinitely great ; hence the radius of curvature of the 
wheel tooth profile represents at the same time the 
relative radius of curvature in a direction substantially 
normal te the line of contact. Thus in Fig. 7, taking 
the plane C D as before, the path of contact will be 
the line PI inclined at A, to the axis. The centre of 
curvature of the wheel profile will be at I, where QI 
is normal to PI. The mean relative radius on this 
section will be (T m sin A,)/2. On other sections the 
procedure is more involved. It is necessary to draw 
out the paths of contact on different sections, apply the 
theorem given above, and make a correction for the 
inclination of the line of contact to the plane in which 
the curvature has been determined. The result of 
applying this method for a variety of designs indicates 
that the value obtained by the method of Fig. 7 is, 
for ordinary purposes, a sufficiently close approxima- 
tion to the general mean relative curvature. It is 
interesting to note that for given overall dimensions, 
pitch and ratio, variations in the value of A, still 
result in a nearly constant product of relative radius 
of curvature and minimum total length of contact line. 

Stress Conditions between Curved Surfaces in Loaded 
Line Contact.—When gear teeth make contact, the 
theoretical line of contact flattens out due to elasticity 
of the materials and becomes a band of contact. If 
the conditions were static, the local stresses could be 
calculated by the methods of Hertz. With these 
methods the load-carrying capacity for given stress 
conditions would be proportional, per unit length of 
line, to the linear dimensions of similar gears. The 
same result follows directly by applying the principle 
of similarity. Further, the load-carrying capacity, 
for given dimensions and elasticity, would be propor- 
tional to the square of the allowable stress. Experience 
and experiment indicate, however, that these simple 
relations do not hold good for gears in motion, and the 
disturbing factor appears to be the presence of the 
necessary lubricant. 

The characteristic of line contact is that the contact 
line changes its position relative to both surfaces. 
Considering two-dimensional contact, and replacing 
two curved profiles by the equivalent plane and 
cylinder, the conditions are as illustrated in Fig. 8. 
Commencing with contact at A and A,, combined 
rotation and translation results in subsequent contact 
at Band B,. During this time the total amount of 
sliding which has occurred is A B and A, B, (measured 
along the surfaces), while the amounts of rolling are 
A B and A, B, for the respective surfaces. The effect 
of these combined motions is to bring newly-lubricated 
surfaces into action, and lubricant will tend to be 
lrawn between the surfaces either by viscosity or by 

iliness”” (whatever that may really be). This 
tendency will be greater as the rolling action increases 

elation to sliding ; thus, if in Fig. 8 the direction of 
‘ngular motion of the moving element were reversed, 
the sliding effect would diminish, and when A B = A, B, 
pure rolling occurs. Conversely, if AB = A, B,, the 
Viscosity drag effect disappears and only oiliness 
‘ins. Under all ordinary conditions of worm gear 
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|length of the curved root of the tooth ; 


worm gears may be constructed, and, omitting the 
intermediate steps, the final formula becomes 
M = 0-188,fwD'", in which, it should be noted, S, is 
the working surface stress factor, equal to the product 
of basic stress factor and speed factor. The value of 
fw which may be used in the above formula is limited 
to the ‘“‘ maximum effective face width.” This is the 
length of the intercept, in the direction of the axis of 
the wheel, of the pitch plane of the worm with either 
the wheel rim or the circumscribing cylinder of the worm, 
whichever is the less (see Fig. 10). The reason for 
this is that at the position of shortest total length of 
line of contact, the most effective portions of the contact 
lines are below or near the pitch plane. 

Strength of Wheel Teeth.—Actual breaking strength is 
a secondary consideration, as torque capacity based on 
surface pressures is limited by the major dimensions, 
whereas strength is mainly dependent upon pitch. It 
is, however, necessary to check for strength in many 
cases. In seeking a suitable basis for determining 
strength, there appears to be no alternative to an 
empirical, comparative method. The complicated 
form of a wheel tooth makes impossible any attempt 
to determine the exact stress distribution. Wheels 
broken in service provide, however, data on which a 
comparative formula can be built up. The basis of 
such a formula is that the resistance to tooth breakage 
will be approximately proportional: (a) to the true 
(b) to the 
normal thickness of the tooth; (c) inversely as the 
normal tooth reaction for a given axial load on the 
worm, i.e., as cos A, and (d) to the strength of the 
material. 

The true length of the curved root will be approxi- 


| mately equal to the apparent length of the curved root 


| in cross-section multiplied by the secant of the lead 


contact, pure rolling never occurs, neither are the | 
rolling components equal and opposite, and a tentative 

suggestion regarding what actually happens is that 

there exists between the surfaces an oil film under high 

pressure, composed partly of a boundary layer between | 
those portions which would make static contact, plus | 
a hydrodynamic film of diminishing pressure, drawn in | 
by viscosity, represented by Fig. 9. 

Whatever the nature and extent of the pressure | 
variations caused by the presence of oil, a linear} 
relation between dimensions and loading for a given | 
maximum pressure will no longer apply. According to | 
the late Mr. H. M. Martin, M.I.Mech.E., the assumption | 
of non-elastic materials and load carried entirely by 
a hydrodynamic film leads to the result that the load- | 
carrying capacity increases as the square root of the 
linear dimensions. The truth is probably somewhere | 
between the two, but since the author has not yet 
succeeded in evolving a workable theory which would 
incorporate all the variables, it has been necessary to 
adopt an empirical treatment which accords with 
laboratory results and records of gears in service, and 
at the same time is easy of application to design | 
practice. 

In this empirical method, the basis is an assumed 
relationship: Allowable load = stress factor x length 
of line of contact x (relative radius of curvature)", | 
The index 0-8 represents a compromise between the | 
static index of unity and the pure viscosity film index 
of 0-5; the effect of viscosity at different relative 
surface speeds is partly offset by the customary use of 
more viscous oils at lower speeds. It does not take 
into account the difference in tooth motion with different 
lead and pressure angles, since, although it is known 
from experiment that the higher the rolling velocity 
the greater the load required to cause failure, sufficient 
quantitative data have not yet been obtained. 

The stress factor, it was found, had to be determined | 
experimentally ; the factors for different materials 
bear little or no relationship to the physical properties 
under static tests. The disturbing factor again appears 
to be the lubricant, and its greater affinity for some 
materials than for others; for although the stress | 
factors used for the usual combination of hardened | 
steel and phosphor bronze represent the limit before | 
“ pitting” (a fatigue shear failure) occurs, this is | 
possible only because these materials permit the oil 
film to be sustained. Materials less favourable to the 
maintenance of an oil film, such as steel and steel, 





fail by breakdown of the oil film and consequent scoring ing nuts. 
in Fig. 4, al 
The stress factor used in design is found by | to, is shown at the left hand of Fig. 1. 


or wear before failure in the body of the material can 
occur. 
multiplying a ‘‘ basic stress factor’ appropriate to the 
combination of materials by a “‘ speed factor ”’ com- 
bining the effect of surface speed and rate of repetition. 
This factor again is purely empirical ; the values given 
subsequently are based on practice and experiment, 
and, given good design, workmanship, mounting, and 
lubrication, may be regarded as safe. They may 
possibly, however, be subject to an increase, more 
probably at higher speeds, as further experience is 
gained. 

Worm Gear Tooth Loading.—On the foregoing basis, 
a method of determining allowable tooth loading for 


angle: but the normal tooth thickness will diminish 
in the same proportion; hence the product of (a) 
and (b) will be equal to the product of the curved 
root in cross-section and the axial piteh. Expressing 
the latter as module and putting / = length of curved 
root, A = lead angle at “ pitch diameter” (so-called) 
of worm, m = module, S, = bending stress factor, 
and Fay = axial load on worm, we have Faw = 


|1-25Slm cos A. The constant 1-25 is equivalent to 


a “strength factor” corresponding to the strength 
factors used for spur and other gears (see British 
Standard Specification No. 436, 1932) when the basic 
stresses and speed are made equal to those for the 
same materials and conditions as in spur and other 
gears. The strength factors for spur and helical gears 


| range usually between 0-5 and 0-8, a value approxi- 


mately twice as great for worm gears seems reasonable in 
view of the inherently stronger section. The above 
assumes that the wheel teeth are weaker than the 
worm threads, and this is usually true. 


(To be continued.) 








LUBRICATORS FOR THE IRAQ- 
MEDITERRANEAN PIPE LINE PUMPS. 


REFERRING to the explanatory note appearing on 
page 182, ante, briefly describing the 16 feed lubrica- 


| tors supplied by Messrs. J. and W. Kirkham, Limited, 


Lark-street Works, Bolton, for the Worthington- 
Simpson pumping sets on the Iraq-Mediterranean 


| pipe line, we are now, through the courtesy of the 


makers, enabled to amplify it by some drawings. 
These show the departures made from the normal form 
of their T and K lubricator due to the smoke-test 
clause of the specification for this contract. This 
test implies security against vapour leakage, which 
might occur with the usual type of regulator and 
flushing lever. The section in Fig. 1 shows the con- 
tainer with the lubricating pump units, feeding such 
points as the main bearings, crank pins, &c., of the 
pipe line pumps, at the right hand. In Fig. 2 is given 
a section of one of these pumps. The regulator nuts, 
&c., on the pump spindle are, in this design, normally 
cased in by a screwed dome cover which ensures 
security against any leakage. This cover is removed 
when it is required to flush the delivery system by 
hand, and the horse-shoe-shaped handle shown in 
Fig. 3 is slipped over the neck between the two regulat- 
The method of using the handle is shown 
One of the five special pumps, also referred 
It will be seen 
that this pump draws from the supply tank and 
delivers to the top of the container, an overflow pipe 
| back to the tank maintaining a constant oil level 
|and circulation in the container. The four others of 
| these pumps, coupled in pairs on either side of central 
pump, supply a constant flow to the bearings of the 
pinions in the gear case of the pipe line pumps, the 
surplus being returned to the supply tank after passing 
through a filter. The chain drive to the lubricator 
}eccentric shaft is wholly enclosed so forming an oil 
bath for the drive, the supply being maintained by 
leakage along the shaft. The oil level in the casing 
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is kept constant by means of a weir-type overflow 
which leads to the pinion bearings, the oil returning 


thence to the supply tank. 








PROTECTED-SEAT STOP VALVES. 


THOSE responsible for the operation of steam plants 
almost invariably find, as higher pressures are in 
troduced, that their difficulties from leaky valves 
tend to increase. This in most due to 
erosion of the faces of the valve and seat. One way of 
avoiding this trouble is to direct the flow of steam, 
when the valve is open, so that it does not impinge on 
the The valves shown in the accompanying 
illustrations, Figs. 1 and 2, show the application of 
this principle. They are made, in a variety of types 
and sizes, by Messrs. Engineering Specialists, Limited, 
Craven House, 121, Kingsway, London, W.C.2. The 
valve proper is formed with a long spigot which, even 
when the valve is fully open, does not leave the seating 
bush, and is a close fit in it. The spigot is perforated 
on opposite two triangular holes through 
The seating face of the valve 
is formed on a flange situated at a considerable distance 
above the top of the openings. The face of the valve 
seat lies outside a projecting flange embracing the 
valve spigot. It will be clear, then, that when the 
valve is open, the flow through it does not pass over 
either seating face. Any erosion which may take 
place is confined to the edges of the triangular openings, 
and, when the valve is partly open, to the edge of the 
protecting flange, both situations in which erosion is 
of no importance. The valve is always loose on the 
spindle. 

The triangular shape of the openings forms another 
characteristic of the valves, viz., that of a high degree 
of fine control. This control is of great utility in a 
number of applications, ¢.g., in process work in which 
precise conditions of temperature are required, and in 
regulating the output of small turbines. The name 
by which the fitting is known, that is, the “* Vee-Reg 
Valve,” is descriptive of the method of control. A 
visible indication of the amount of opening of the 
valve is desirable in some cases, and Fig. 2 is shows 
a valve fitted with a quadrantal indicator. The pointer 
is actuated by a traversing nut on the valve spindle, 


1s cases, 


faces 


sides by 


which the steam passes. 


THE VEE-REG PROTECTED-SEAT STOP VALVE. 


SPECIALISTS, LIMITED, 
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Fie. 2. Vatve with Lirt INpicaTor. 
with single or double inlet, and types are available to 
suit any specific purpose. A recently-issued catalogue ’ i 
deals with the principal features of each. The makers | Subject; other lists from the same firm deal with 


segmental cables, non-bleeding types of cables, service 
cut-outs with non-conductive cases, ironclad service 
cut-outs, and pole-mounting fuse boxes. 


are Messrs. James Keith and Blackman Company, 
Limited, of 27, Farringdon-avenue, London, E.C.4. 
Engine - Room Telegraphs. Messrs. Hopkinsons, 


Limited, Britannia Works, Huddersfield, have sent us Diesel Engines.—Bates vertical Diesel engines of the 





a catalogue dealing with their engine-room telegraphs for 
electricity stations, steel and iron works, and paper mills. 
These have a linear arrangement of orders, a system for 
which claims are made of nen ery | to the rotary, or 
ship-telegraph, type. A number of typical installations 
are illustrated. 

Distribution Gear.—Two pamphlets sent by Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne, deal 
respectively with unit-type metal-clad distribution gear 
and automatic air-break switches. The former gives 
a statement of the advantages inherent in this type of 
gear and specifications of the individual units, while the 
latter deals with a switch suitable for use in a motor- 
circuit control, or as an item in the unit-type distribution 
gear 


through a slotted lever. This arrangement not only 
multiplies the movement of the end of the pointer, 
giving more widely-spaced graduations, but enables 
a larger number of these to be made than are possible 
in a direct-reading scale on the valve columns were 
adopted. The valve shown in the illustration is 
intended for use with the handwheel pointing down 
wards. 

The valves and seats are made of a special grade of 
stainless steel, and are machined from the solid bar. 
The valve bodies are of different materials, according 
to the duty required. The body of the valve in Fig. 2 
is of cast gunmetal, that of the valve in Fig. | is of 
drop-forged steel with the interior formed by boring. 
The cover is also a drop-forging, and the spindle is of 
chromium steel. The pillars, which also act as two of 
the bolts, are of 30-ton tensile steel. The 
bridge of bronze. This typical example of 
construction for high-pressure valves, which are made 
suitable for pressures up to 500 Ib. per square inch 
and temperatures up to 850 deg. F. The standard 
sizes of these types range from } in. to 14 in. in diameter 
The lower pressure valves are made in a range from 
} in. to 2 in. in diameter. 


Switchgear.—Catalogue sections sent us by Messrs. 
Ferguson, Pailin, Limited, Higher Openshaw, Manchester, 
11, deal with a variety of switchgear devices made by 
the firm. They concern the cross-jet explosion pot, are 
control for existing oil circuit-breakers, oil circuit- 
breakers for service up to 3,300 volts and 5,000 amperes, 
single-phase oil circuit-breakers, and outdoor and indoor 
The merits of each are expounded 


cover 


Is 1s 


a 


isolating switches 
in detail. 

Optical Gauging.—Messrs. Adam Hilger, Limited, 98, 
Kings-road, Camden-road, London, N.W.1, manufacture 
optical instruments for precision gauging in inspection 
and testing work. The angle Dekkor, described in a 
recent catalogue, is available in a standard form with 





airless-injection type, ranging from 5 to 52 brake horse- 
power, are dealt with in a catalogue sent us by Messrs. 
J. Knight and Hale, Limited, Victoria Works, Denton, 
| Manchester. Directly-coupled  electric-generator sets 
|and centrifugal pumps are also included. The engines 
are suitable for marine applications, and the firm also 
make horizontal gas and oil engines of a variety of types 
to cover all industrial needs. 

Oil Purification.—Messrs. The Stream-Line Filter 
Company, Limited, Hele-Shaw Works, Ingate-place, 
London, 8.W.8, have sent us a publication on Oil 
Purification and the Diesel-Engine User, dealing with 
filtering equipment for the lubricating oil, as a means of 
reducing the costs of running and the maintenance 
charges. A further publication, within the same binder, 
deals with the same problems as they affect the transport 
engineer. Coloured sectional illustrations are used to 
illustrate the descriptive matter and add to its clarity. 

Street Lighting and Electric Furnaces.—We have 
received from Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, a 
series of publications dealing with the street lighting of 
Lewisham and Willesden with Osira electric discharge 
lamps of the mercury-vapour type. Testimonials from 
the Lewisham Chamber of Commerce, the London 
Passenger Transport Board, and the South Metropolitan 
Electric Light and Power Company, Limited, afford 
evidence of the merits of the system and corroboration 
of the claims made for it. Catalogues relating to 








































CATALOGUES. 


Vining and Quarrying Plant A well-illustrated pub- 
lis+tron received from Mesars. Lancashire Dynamo and 
Cry to, Limited, Trafford Park, Manchester, shows their 
mot + in use for driving many different types of mining 
and quarrying ‘plant. They are designed to suit the 
needs of such exacting service. 

Air Compressors.—-Small air compressors, either belt 
driven or in complete sets with an electric motor, of 
capacities suitable for use in many manufacturing 
industries, for paint spraying, and for garages for tyre 
inflation, are the subject of a catalogue received from 
Meaars. B.E.N. Patents, Limited, Gorst-road, Park Royal, 
London, N.W.10 

Synchronous and Tell-Tau Clocks.—Catalogues received 
from Messrs. Gent and Company, Limited, Faraday 
Works, Leicester, deal respectively with Electro-matic 
synchronous clocks and watchmen’s electric tell-tale | 
clocks. The synchronous clocks are made in a variety 
of forms for internal installation, and for external use 
with or without brackets 


Machine-Tool Control.—We have received from Messrs 
Brookhirst Switchgear, Limited, Northgate Works, 
Cheater, a brochure dealing with Electric Control of 
Machine Tools, illuatrated with many widely varied and 
interesting examples, and also a number of leaflets giving 
the dimensions of standard machine-tool units 
for service as built-in installations 


switch 


Blowing and Evhausting Fans The Keith-Blackman 
high-efficiency blowing fan is sturdily built of steel plate, 


a range of 25 minutes to either side of the zero. With it 
the estimation of one-fifth of a division, or 12 seconds, 
presents no difficulty. Other modifications of greater 
sensitivity are available. 

Machine Tools.—Messrs. Henry Pels and Company, 
Limited, 32-38, Osnaburgh-street, London, N.W.1, have 
sent us a publication showing examples of the wide range 
of classes of work that can be performed with their 
folding presses, and a catalogue dealing with their type 
A.S. nibling shears and punch. The latter are suitable 
for cutting shapes of all types from any part of a sheet, 
trimming, dividing and splitting, and making straight or 
curved ribbing or beading. 

Pipe Joints ——A folder received from Messrs. The 
Stanton Ironworks Company, Limited, Nottingham, calls 
attention to the fact that 400 public undertakings now 
use the Stanton—Wilson self-adjusting pipe joint for 
high-pressure and low-pressure spun-iron gas and water 
mains. These, unlike ordinary lead joints, can be 
deflected under pressure without leakage. Easy curves 
can be arranged by their use without the introduction 
of specials. 

Cables and Wiring for Ships.—The conditions to which 
cables are subjected in ships are very exacting, and the 
merits of the British Insulated H.R.-type cable, which 
has a sheathing of a special flexible weather-tight material, 
resistant to vibration, abrasion and mechanical damage, 
will be appreciated from the fact that it has been approved 
by Lloyd's Register as an alternative to lead-covered 
eable. A brochure received from Messrs. British 
lated Cables, Limited, Prescot, Lancs, deals with the 


Insu- | 


electric furnaces including those for the bright-annealing 
of metals by the Griinewald process, without an artificial 
gas atmosphere, have also been received. 








BAKELITE AND Irs Uses.—A particularly interesting 
and informative sound film, entitled “ Bakelite, the 
| Material of Infinite Uses,’ was shown at Bush House, 
| Aldwych, W.C.2, on Tuesday, February 12, by Messrs. 
| Bakelite, Limited, whose offices are at 68, Victoria-street, 
| Westminster, 8.W.1. The film first illustrates the pro 
| duction of Bakelite by the admixture of phenol and 
formaldehyde to form a synthetic resin which is ground, 
mixed with wood meal and some colouring matter. The 
resulting granular material, as is now well known, can 
be moulded under pressure in heated dies into almost 
| any shape or form, this process being illustrated in the 
film, as well as some of the innumerable articles formed 
in this way. The production of sheets and laminated 
material by the combination of Bakelite resin and paper 
was also illustrated, and its use in this form as an electrical 
| insulating material and for the manufacture of noiseless 
| gears, veneering, wall panelling, &c., was shown in an 
| interesting manner. he uses of paints, varnishes, 
lacquers and cements having Bakelite resin as a bas 
were also shown and these, with the previously mentioned 
applications, were sufficient to leave the impression 
| that the title of the film is no exaggeration. The film, 
the photography and composition of which are excellent 
will shortly be available for loan to technical so : 
and other interested bodies on application to M 
Bakelite, Limited, at the above address. 


ssrs. 
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200-IN. GLASS DISC FOR TELESCOPE 
MIRROR. 


WHILE no engineer will underestimate the 
magnitude of the task still to be undertaken of 
vrinding, figuring, and mounting the mirror for 
the 200-in. telescope which is to be erected on Mount 
Palomar, in Southern California, for the California 
Institute of Technology at Pasadena, it will be 
readily admitted that the production of the glass 
dise for this mirror, which is now slowly cooling, 
is an achievement of the greatest technical interest 
and importance. By its successful completion and 
safe delivery towards the end of this year those 
concerned in the work will have earned the con- 
vratulations of all who are able to appreciate the 


A. 


difficulties involved and are interested in the 
progress of astronomy and astrophysics likely to 
result from the use of the telescope of which the 
mirror will form the most essential part. 

The problem of making the disc was presented to 
the Corning Glass Works, New York State, late in 
1931, and over two years were occupied in prepara- 
tory work, the first 200-in. disc having been cast 
in March, 1934. Before this discs of successively 
increasing diameter, were made, the first, of 30 in. 
diameter, being followed by others of 60 in. and 
120 in. diameter. The 120-in. disc, it may be noted, 
was delivered in Pasadena on April 20 last and is 
being ground and figured for use in testing the 
second 200-in. mirror, with the production of which 
we deal below. 

A dise of the usual proportions employed for 
telescope mirrors has a thickness of one-sixth the 
liameter, and a solid disc 200 in. diameter of these 
proportions would have a weight of over 40 tons. 
l'o reduce this it was decided to form the back with 
. series of straight and circular ribs which, it was 
found, would give sufficient rigidity with a thick- 
ness of 25 in., instead of over 33 in., and also halve 
the weight. The disc as cast therefore weighed 
“0 tons. The form of the ribbing is best shown in 
rig. 1, above, which is a front view of the finished 
120-in. dise. It will be seen from this that there 
ire a number of hollow rings from each of which 
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six straight ribs radiate to the adjacent rings form- 
ing together a system of triangles and circles; in 
its mounting the mirror will be supported at the 
centres of the circles. 

A boro-silicate glass was used, having a coefficient 
of expansion approximately one-fourth of that of 
ordinary window glass, and was melted in a tank 
furnace, the raw materials being charged at one end 
of the tank and the molten glass withdrawn from 
the other. The furnace is in the form of a rect 
angular pool covered by a high arched roof of 
refractory brick and heated by gas. After heating 
up the furnace for about ten days, the raw materials 
were charged at the rate of 200 lb. every half hour 
for 15 days, a total of about 40 tons of raw materials 
being charged in this way. Fig. 5 on Plate XII, 





Fig. 1. CompLetep 120-1scu Disc. 


| Shows the charging operation in progress. After 


charging had been completed, a further period of 
six days was allowed for “ fining,” i.e., freeing the 
molten glass from gas bubbles. The glass was then 
ready for pouring, the temperature of the furnace 
at this time being about 1,580 deg. C. 

Before dealing with the pouring operation we 
may refer to the mould, the design and construction 
of which involved a number of interesting features. 
The requirements for the mould material were 
that it should be of sufficient. strength to sustain 
the pressure of the glass, sufficiently refractory 
to withstand the temperature without fluxing, and 
have good heat-insulating properties, in order to 
prevent too rapid cooling, which would result in 
excessive stresses in the parts of the glass in contact 
with the mould. A further desideratum was that 
it should be sufficiently porous toallow any entrapped 
air to escape without forming bubbles in the glass. 
These requirements were all met by a commercial 
high-temperature heat-insulating brick, which had 
the additional advantage that it could be readily 
cut to any desired shape. The mould was built 
up of these bricks on a circular baseplate supported 
by four screws, each 4 ft. in length and 4 in. in 
diameter, on a carriage running on rails, so that by 
turning the four screws in unison the mould could 
be raised or lowered and could also be moved from 


the casting position to the annealing oven. Beneath | with a domed top and provided with a large number 








the bed of the mould a number of electric heating 
elements were installed for use in the annealing 
operation, which will be dealt with later. 

Fig. 3 on Plate XII, shows the completed mould, 
and the cores for forming the ribs at the back and 
a central hole will be noted. This central hole is 
40 in. in diameter and is necessary as the Casse- 
grainian optical system will be used for the telescope. 
The cores for the ribs were made from standard-size 
insulating bricks cemented together and ground to 
shape and set in position by means of a wooden 
template covering one-sixth of the whole area of the 
mould. The cores, of which 114 were used, and the 
whole inner surface of the mould, were finally 
given a thin wash of silicate flour to produce a 
smooth finish on the casting and prevent it from 


sticking to the mould. To prevent the cores from 
floating up they were anchored by rods to the base- 
plate of the mould. The lower ends of the rods, 
it should be explained, passed through the base- 
plate and were fitted with springs and nuts, so that 
a uniform tension would be maintained irrespective 
of the effects of expansion and contraction. The 
rods were, however, kept cool by a stream of air 
drawn round them by an exhaust fan, which also 
served to maintain a slight vacuum in the interiors 
of the cores and thus to prevent the formation of 
blow holes in the glass. In connection with these 
cores it may be of interest to mention that trouble 
was encountered when the first 200-in. disc was cast 
in March, 1934, from the fact that some of them 
floated up during the pouring operation. It appears 
that the movement was not sufficient to render the 
disc useless, but as it was desired to produce a 
perfect disc a second one was cyst early in December 
last with an improved form of sore anchorage which, 
we understand, was completely effective. 

To keep the glass in the mould in a molten state 
during the operation of pouring, and for a sufficient 
time afterwards to allow any gas bubbles to escape, 
a cover. constructed of refractory brickwork, and 





provided with three pouring doors 120 degs. apart, 
was made for the mould. This cover, which is 
well shown in Fig. 4 on Plate XIT, was constructed 
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of gas burners round the cylindrical sides capable of 


maintaining a temperature higher than the melting 

point of the glass. It was suspended, as shown in 

Fig. 4, from the steel framework of the building, 

and when completed the mould was raised by the 

screw gear previously mentioned so as to make a 

reasonably tight joint at the periphery. 

After thoroughly heating the mould and cover 
the pouring operation was proceeded with. Three 
ladles, each capable of holding about 750 Ib. of glass, 
were employed, the ladles being provided with long 
handles carrying balance weights and being sus- 
pended from trolleys running on an overhead run- 
way. The method of supporting the ladles is best 
shown in Fig. 6 on Plate XII, from which it will be 
understood that the point of support can be altered 
by sliding the handle in a longitudinal direction so 
as to balance the ladle both when full and when 
empty. There were two runways, as clearly shown 
in Fig. 7 on Plate XII, one being provided with 
a switch so that the glass could be delivered to any 
one of the three doors in the mould cover. After 
having been cooled in water, a ladle was pushed into 
the tank furnace in an inverted position through a 
door opened and closed by compressed air, and was 
then filled by a combined dipping and rotating 
movement applied by means of the handle. It was 
then withdrawn and traversed along the runway 
to the mould, passed through one of the cover doors 
and its contents tipped into the mould. Fig. 8 on 
Plate XII, shows this operation in progress. It 
should here be explained that only a part of the | 
glass in each ladle withdrawn from the furnace | 
could be poured into the mould. A certain amount 
adhered to the rim and had to be broken away with 
an iron rod, and moreover, on its way to the mould 
it was necessary to spray the rim of the ladle with 
water, supplied under pressure from a tank carried 
on the back of a workman, in order to keep it 
reasonably cool. As a result some 300 |b. of glass 
adhered to the wall of the ladle. This ‘‘ ladle skin,” 
as it is called, was broken away, collected in a hand 
barrow and re-melted when required. A total of 
104 ladle loads were required to fill the mould, and, 
after filling, a high temperature was maintained for 
several hours in order, as already mentioned, to 
allow any large gas bubbles formed during the 
pouring operation to escape. The burners were 
then shut off and the mould and its contents 
allowed to cool slowly to a dull red heat. Fig. 2, 
on this page, shows the mould and its cover at this 
stage of the work. 

The mould was then lowered from its cover by 
means of the screw gear and moved horizontally 
a distance of about 50 ft. into position under the 
annealing oven, when it was again raised so as to 
be covered by the oven, the whole operation occupy- 
ing about an hour. The annealing oven, like the | 
mould cover, was suspended from the steel frame- 
work of the building and was constructed of heat- 
insulating walls, 18 in. in thickness. It was pro- 
vided, however, with a number of electric heating 
elements located round the side wall and on the 
top similar to those in the bottom of the mould 
previously mentioned and illustrated in Fig. 9, on 
Plate XII : this view, however, actually shows the 
elements at the bottem of the mould for the 120-in. 
disc. For these elements, of which 304 were used 
for annealing the 200-in. disc, a total length of 
4,864 ft. of Nichrome ribbon, } in. in width and 
0-052 in. in thickness, was employed. The whole 
of the elements were thermostatically controlled 
in order to maintain the required temperature. 
This will be kept constant for the first two or three 
months and will then be lowered steadily at the rate 
of about 1 deg. C. a day until room temperature is 
reached some time in the autumn of this year. 

The disc will then be lowered away from the 
annealing oven and the greater part of the mould 
material removed with the disc in the horizontal 
position, This stage of the work is illustrated in 
Fig. 10, on Plate XII, which shows the first 200-in. | 
dise after cooling. A heavy timber frame will then 
be bolted round the disc to enable it to be raised | 
into the vertical position and the cores to be re- | « 
moved, after which it will be examined for internal | t 
strains by means of polarised light. 
satisfactory in this respect it will be prepared for 





final inspection and shipment to California. In! as to locomotive engineers. 


balancing the reciprocating parts. 
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this stage of the work every risk that can be foreseen 
will, of course, be guarded against, and our readers, 
we are confident, will share our hope that the disc, 
on which so much skill, labour and capital has been 
expended, will reach its destination safely. When 
it arrives, the work of grinding and polishing it will 
be commenced in a shop specially constructed for 
the purpose. This part of the work is expected to 
occupy about three years. It has then, of course, 
to be silvered and mounted in the telescope, the 
use of which may confidently be expected to extend 
considerably existing knowledge of the constitution 
of the universe. 

We may mention, in conclusion, that Dr. J. C. 
Hostetter is director of development and research 
at the Corning Glass Works and Dr. George V. 
McCauley is the physicist in charge of disc making. 








THE RUNNING CHARACTERISTICS 
OF ROLLING STOCK. 


As a railway train is, more or less, equivalent to 
a system of spring-borne vehicles or masses sup- 
ported by a permanent way that also possesses 
elastic properties, the trend towards increased speed 
tends to produce in such a system vibratory motions 
which may require special attention when the axle 
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On the other hand, we may consider the vibratory 
| motion of rolling stock as a potential source of 
discomfort to passengers or of damage to certain 
kinds of freight, and examine the effect of such 
disturbing agencies as rail-joints, flats on the wheels, 
and other track irregularities on the motion of 
carriages and wagons. It is apparent that these 
agencies are liable to cause objectionable oscillations 
in a system that is free, within certain limits, to 
vibrate about the principal axes of symmetry. 
Since the motion takes place in three dimensions, 
the oscillations about the various axes are analyti- 
cally interrelated, but for practical, as well as 
theoretical, reasons it is customary to treat a dis- 
turbance along any one axis as being independent 
of those taking place along the other axes. This 
compromise should be used with caution, since the 
process can only be justified when the nature of the 
consequences arising from it is taken into account; 
otherwise seeming paradoxes are apt to appear in 
results obtained from modern railway equipment. 
Moreover, if a survey of the subject includes results 
derived from investigations undertaken in different 
countries, then due attention should be given to 
the different methods used in the design and 
arrangement of the rolling-stock included in the 
survey, such as would occur in comparing the 





loads and masses involved attain relatively great 
values. The general subject of vibrations has a| 
number of important bearings on matters relating | 
to the operation and maintenance of railways, such | 
as, for example, the influence of certain inertia | 
forces on the vibration of the bridges referred to rt 
the Report of the Bridge Stress Committee. A 
perusal of that publication makes manifest the 


advantages that accrue from an investigation of the 
subject on an experimental basis that is broad 
enough to cover all the related factors. 
it is desirable to collect as much information as 
possible on the motion of different types of loco- 
motives, since it is not inconceivable that sufficient 
data on the subject would enable us to determine 
to what extent the swerving or “ nosing ” action of | with a view to examining ways and means of reducing 
the engine is influenced by the usual method of | the damage done to freight and rolling stock by the 
Should a full} vertical oscillation of springs and car bodies, and of 
examination of the phenomenon show that certain | subsequently drawing up a specification for the 
types of engine possess “ critical’ speeds, above | best method of constructing and testing the spring 
action prac-| systems of freight cars. The work consists of a 
result | series of running tests carried out on 14 different 
If entirely | would be of considerable imdortance to those | types of truck-spring arrangements. The manufac- 
engaged on the design of railway bridges, as well| turer of each device submitted two complete sets 
| of gears, one for installing in one of the cars used 


Further, 
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the 
such 


2 below which 
ically vanishes, 


objectionable 
an experimental 


motion of American and English types of car or 
wagon. In spite of the different practices followed 
in such a case, however, results obtained from a 
study of vibrations with the American type of car 
can scarcely fail to be of service to engineers in this 
country, since the general theory of vibrations 
enables us to draw inferences that apply to all 
types of car or wagon. 

For this reason many of our readers will be 
interested in the recently issued Progress Report of 
the Mechanical Division of the American Railway 
Association, On Tests of Trucks and Truck Springs 
Designed to Promote Easier Riding and Reduce 
Harmonic Motion. This is an account of the results 
so far obtained from an investigation arranged 
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in the tests referred to in this account, and the 
other for use in endurance or service tests that are 
being carried out with refrigerator cars operating 
under ordinary conditions. 

One set of the observations was obtained with 
a train consisting of an electric locomotive coupled 
to two refrigerator cars of 40 tons capacity, running 
at various speeds up to 60 m.p.h. on the Erie| 
Railroad line between Rochester and Avon, which 
forms 18-5 miles of fairly representative main 
branch-line track. One of the cars was equipped | 
throughout these tests with the 1933 standard | 
A.R.A. plain helical-coil springs as a constant means | 
of reference, while the other car was fitted in turn 
with the 14 different types of spring arrangements. | 
All the devices were tested with new wheels, and | 
under two conditions of loading, one of which 
corresponded to an average load, while the other 
represented the maximum permissible load. The 
lighter load resulted in the total weight of each car 
on the rail being 85,000 Ib., and the heavier load 
amounted to 135,000 Ib. 

In order to determine the vertical oscillation of a 
car, four Symington lading dynamometers, which 
are actually a special torm of accelerometer, were | 
placed in the centre of the floor of each car, and the 
two groups of instruments set to record shocks or 
impulses that corresponded to accelerations that 
were 25, 50, 75, and 125 per cent. greater than 
that of gravity. The lower and upper limits were 
arrived at as the result of experience. If the 
controlling spring of any one instrument received 
an impulse greater than the specified amount, the 
event was recorded by an electrically operated 
counter, which came into action if the motion | 
exceeded 0-005 in. and the electric circuit was | 
broken for a period of the order of 0-003 second. | 
With this arrangement, the instrument set for | 
25 per cent. increase recorded all the shocks of | 
greater intensity, and the actual number of impulses | 
that occurred with maximum values somewhere | 
between that corresponding to any pair of settings 
was given by subtracting the readings of the two 
instruments involved. These instruments thus 
afforded a means of determining the number of 
shocks of four different intensities in each car, and | 
as the counters were read at each mile-post during 
every run, it was possible to separate the data | 
according to different speeds. An impulse record | 
of 100 per cent. indicated that the pressure between | 
. piece of freight and the supporting part of the | 
car was momentarily doubled in value, and it is | 
this increase of load that tears meat from the hooks 
in the cars, and damages other kinds of freight. | 

To correlate the Symington dynamometer data 

obtained from the various devices tested, and thus 
compare the overall performance of each arrange- | 
ment with that of the 1933 standard A.R.A, helical 
springs, an empirical “ lading damage factor’ was 
computed by multiplying the number of shocks of 
each intensity by an appropriate factor and adding | 
the products. The multiplying factors for the 
above-mentioned settings of the instruments were 
l, 4, 9 and 25, respectively, which were values 
obtained from a consideration of the fact that the 
shocks are probably proportional to the deflection 
of the truck springs that produce them. On this 
basis one 125 per cent. impulse is considered as 
25 times as damaging as one 25 per cent. shock. 
In addition to the dynamometers, each of the 
four groups of springs on each car was equipped 
with a Symington bolster-movement totaliser, which 
measured the total downward motion of a bolster | 
during every run by recording every downward 
displacement in units of 10 in. Each group of 
springs was also provided with a spring-deflection 
gauge that measured the deflection during every 
journey, and a piece of }-in. diameter lead wire 
attached to each coil indicated when a spring had 
reached a closed or nearly solid condition. Along | 
wit h recording speedometers, each car carried a Santa 
Fe instrument which gave a record of (1) the! 
vertical movements or shocks, (2) the side swing of 
the car, and (3) the jerks and buffs. 

In order to calibrate each of the truck-spring | 
devices, a series of experiments were undertaken | 
at the laboratory of Purdue University. A testing | 
machine of 100,000-Ib. capacity was used to obtain 
# load-compression curve for each mechanism when | 
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loaded statically, and a dynamic or bounce test was 
carried out by dropping on to each set of springs 
a tup or hammer weighing 27,000 Ib. The hammer 
was dropped from various heights and the resulting 
oscillations of the springs were recorded by an 
indicator, thus giving load curves which corresponded 
approximately to dynamic load conditions on the 
track. From the data relating to a drop and the 
ensuing recoil of the tup, it was possible to construct 
energy-absorption curves for each device. By this 
means it was possible to obtain sufficient information 
to construct curves showing the relation between the 
damage factor and speed on the track up to 
60 m.p.h. 

The above-described testing procedure was 
repeated with a few spring devices attached to two 
types of 50-ton cars of the Pennsylvania Railroad, 
namely, Kiesel and Young trucks, equipped, as 
was the case in the previous tests, with concentric 
wheels. In view of the different loads used, no 
direct comparison could be made between the 
results obtained from the 40-ton and 50-ton cars. 

To compare the effect of “worn” or eccentric 
wheels with new or concentric ones fitted to 40-ton 
cars equipped with the old and the present A.R.A. 
standard helical-coil springs, a few tests were con- 
ducted with four pairs of “‘ used ” wheels that were 
not considered as condemnable according to the 
usual standards. Measurements of the diameters 
were taken before and after the tests, which showed 
that the high spots on mating wheels were not in 
phase and that the four pairs of wheels were eccen- 
tric by amounts that varied from 0-08 in. to 
0-20 in., say 4 in. to 3 in. However, it should be 
noted that it would be an improbable service 
condition to have all the wheels under a single car 
simultaneously so much out of truth. 

It is of interest to note that the results obtained 
with new wheels and the A.R.A. standard helical 
springs, which do not include friction-damping 
devices, show that vertical shocks corresponding to 
large damage factors occur at certain fairly well- 
defined speeds. With these coils this “ critical” 
speed was in the neighbourhood of 20 m.p.h., and 
the vibration was one in which the ends of the 
car oscillated in phase, but it was unimportant from 
an operating point of view, because the phenomenon 
vanished when a change of one mile an hour was 
made in the speed of the car. After this speed 
was exceeded, the cars ran smoothly up to a value 
of 36 m.p.h. for the old standard or less stiff springs 
under the heavy load, and up to 40 m.p.h. under 
the light load; in the case of the 1933 standard 
or stiffer plain helical springs, the corresponding 
speeds were 38 m.p.h. and 46 m.p.h., respectively. 
The cars oscillated violently when the speed exceeded 
these values, so that it would appear that at speeds 
below 40 m.p.h. the factors tending to prevent 
resonance effects predominate, and that this 
phenomenon comes into action at speeds greater 
than 40 m.p.h. 

The few tests made with eccentric wheels and 
plain helical springs indicate that this combination 
of wheels—which was probably much worse than 
would be encountered in normal practice—resulted 
in greater vibration at speeds between 25 m.p.h. 
and 30 m.p.h. than was produced with new or round 
wheels at their worst critical speed below 60 m.p.h. 
On the contrary, the eccentric wheels appeared to 
reduce the vertical disturbances that occurred at 
the higher critical speeds—due, no doubt, to inter- 
ference effects coming into action. 

With regard to this particular observation, which 
is in accordance with theory, it would seem that the 
eccentric wheel combination might well be tried 
with some of the friction devices, as, for instance, 
the conventional elliptic coil, one of the friction 
springs, a snubber, and the volute spring referred 
to in the report. It is possible that the information 
obtained ¢rom such a series of experiments would 
suggest means of reducing the critical speed range 
of 25 m.p.h. to 30 m.p.h. associated with the eccentric 
wheel tests, which would facilitate the use of wheels 
that were not too badly worn. The results from 
such tests would not, of course, easily lend them- 
selves to a direct comparison of the performance 
of the various devices, but the use of an appropriate 
“dynamic magnifying factor’ would remove some 
of the difficulties involved in such a comparison. 
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Quite apart from the subject matter contained in 
this informative account, an examination of the 
vibratory motion of rolling stock in actual service 
might be advantageously conducted as a problem 
in the theory of probabilities, since the motion is 
the result of probability of occurrence of a con- 
siderable number of variable factors. 

As an indication of the difficulties associated with 
the work referred to in the report under discussion, 
it may be noted that the centre of the floor of a car 
may be running smoothly while the ends of the 
car are oscillating 180 deg. out of phase. An 
instance of this took place when the 1933 standard 
A.R.A. springs were tested under the heavy-load 
conditions and at speeds exceeding 54 m.p.h. ; 
the corresponding damage-factor curves indicated 
a rather low value, but the running was very rough 
at the ends of the car. Another instance of the 
complicated nature of the motion occurred with 
the old type of A.R.A. standard springs when the 
car was running at high speed and under heavy- 
load conditions. Here, although there was evidence 
that the springs had reached a closed position and 
the freight was leaving the floor at the ends of the 
car, yet there was no shock of 125 per cent. intensity 
registered. To obtain anything like a true picture 
of the motion, four dynamometers would have been 
needed in each corner of the cars, but the Association 
may have considered such an expensive equipment 
as unnecessary for these tests. 

According to the damage factor, there was less 
disturbance at heavy load than at light load. The 
stiffer type of helical spring appears to have raised 
the critical speed, but when this is attained the 
action is more violent than with the less stiff coils, 
due to the increased frequency. 

Provided the cars are not operated in the critical 
speed regions, the ordinary helical springs ensure 
smooth running, the softer springs being better than 
the stiffer ones on account of better cushioning. 
Some of the devices tested with concentric or new 
wheels were able to control oscillations that took 
place when the cars were operating at speeds up to 
60 m.p.h., but it remains to be seen how these 
devices withstand the service endurance tests which 
are being undertaken at the present time. With 
this subsequent information, the account of the 
investigation promises to be an interesting and 
instructive record of work dealing with an important 
problem. 














THE EXAMINATION OF SOME 
SPECIAL REFRACTORY MATERIALS. 


By Marcet Léprnete, D.Sc. 


I. Theoretical Considerations.—Refractory mate- 
rials are usually taken to be mixtures of substances 
which withstand the action of heat without defor- 
mation. R. Schwartz classes them into two groups, 
namely : (a) ordinary refractory materials with- 
standing temperatures between 1,600 deg. C. and 
1,800 deg. C., and (b) special refractory materials 
which begin to show deformation at or above 
1,800 deg. C. This classification, however, no longer 
appears to satisfy present conditions, and the 
following subdivision would seem preferable : 
(a) materials withstanding a temperature of 1,500 
deg. C. under effective load without deformation, 
these materials comprising commonly employed 
refractories, together with certain special silico- 
aluminous and highly siliceous products ; (b) mate- 
rials withstanding temperatures higher than 1,500 
deg. C. under effective load without deformation, 
including all the less frequently used products, such 
as corundum, graphite, magnesia, mullite, zirconia, 
carborundum, &c. 

The best-known refractory materials are the 
siliceous and silico-aluminous products, their study 
being based on the application of the phase rule 
and equilibrium diagrams. In this connection, 
reference may be made to the fusion equilibrium 
diagram of Si0,—Al,0, mixtures, Fig. 1, on page 246, 
and the states of equilibrium of the allotropic forms 
of silica. The diagram of the system silica-alumina, 
of the simple type established by Shepherd and 
Rankin, has been re-studied by Bowen and Greig. It 
shows the existence of only one binary compound, 
2 SiO,.3 Al,O,, known as mullite, which is 


unstable at its fusion temperature. Contrary to 
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deductions based on previous determinations, the | kaolin may 
equimolecular compound, sillimanite, SiO,.Al,0,, 
has a zone of existence only below the eutectic 
temperature of 1,545 deg. C. Theoretically this 


be seilibiatliy’ 


| following manner :— 


2 SiO,.Al,0,.2 H,O —~> 2 SiO,.Al,0. 
2 2s 2 2 as 


° ; . (kaolinite) (anhydrous kaolin) 
diagram shows, in the first place, that a high-silica SiO,.Al,0,+ SiO, ) 
refractory rapidly loses its value as the propor- — (sillimanite) } —> 


tion of alumina increases, the eutectic being reached 
at 6 percent. Secondly, that an increasing prepor- 
tion of Al,O, augments the refractoriness of the 
product, but that this increase in refractoriness is | 
not proportional to the increase in Al,O,. Lastly, | 
that for very high Al,O, contents (about 60 per cent. 


Al,O, + 2 SiO, j 
3 (Si0,.A1,0,) —> 3 Al,O,.2 SiO, + SiO, 
3 Al,O,+ 2 SiO,——> 3 Al,O0,.2 SiO,. 
2 (SiO,.Al,0O,) + Al,O, — > 3 Al,O,.2 SiO, 
(mullite) 





In a general way, however, 


great influence on the fusion temperature of the 
product. The fusion diagram for SiO 


«3. ALUMINA-MAGNESIA SYSTEM. 





Fig.1. SILICA ~ -ALUMINA SYSTEM. 


prrrenrier in the 


it may be said that, 
or upwards) any increase in Al,O, will have a very | starting with a given mixture (mixtures which may 
|differ but of which the three stable components 
»-Al,O,!can only be one of the forms of SiO,) Al,O, and 
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been studied to a certain extent. Simonis has 
established a diagram which gives the fusion curves 
of the kaolin-chromite mixtures. This is shown in 
Fig. 4. This diagram is characterised by a eutectic 
which has a very low fusion point in comparison 
with those of the components. Chromite, of the 
formula FeO.Cr,0,, is of the spinel type and is 
consequently analogous to the compound Al,0,.Mg0 
of the preceding diagram. 

II. Manufacture.—The manufacture of refractory 
materials comprises grinding, dry or wet mixing, 
moulding, drying and baking. All these operations 
are of equal importance. The raw materials used 
for the manufacture of ordinary refractory materials 
are quartzites or flint,in the case of siliceous products, 
and clay, schists, kaolin or bauxite in the case of 
aluminous refractories. Clay and kaolin constitute 
the plastic materials; grog (chamotte), silica and 
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bauxite the non-plastic or thinning materials. Clay 
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summarises, in theory, all the phenomena which} 2 SiO,.3 Al,0,, will be / / \/A\ 
may take place ; it limits the number of components | obtained. According to 904 ; 
to three, viz., alumina and silica—both stable at their | present knowledge it would / / / / 
fusion temperature—and mullite (3 Al,O,.2§ ae / : f 
which is unstable at its fusion temperature. The| components, mullite, is M my aE 
formation of a certain aluminium silicate rather| the one which it is most (4708.c.) 





than another cannot therefore be invoked, as is| desirable to obtain. 
the case in the alurmino-silicates of lime occurring 
in cements. 


take place in different ways, according to the state | advanced. 
or degree of hydration of the constituent alumino- | 
silicates. The examination of X-ray spectra | refractoriness, are difficult to work and to study. 
obtained during the transformation of kaolinite| Others, such as graphite, are of limited interest 
has made it possible to follow the different stages| from a practical point of view. The mixtures 
of this transformation. According to MacVay and | which have been most thoroughly studied are those 
Thompson, decompositio: takes place at about} containing magnesia; such products are in rela- 
650 deg. C., and at about 950 deg. C. mullite appears | tively common use, and their refractory properties 
together with another crystalline phase composed, | have long been known. The American school, after 
probably, of alumina. Above 1,225 deg. C. the! having established the diagram relating to the 
presence of crystobalite is observed. Hyslop and | Si0,-Al,0,-CaO mixtures, has studied the ternary 
Rooksly have found that during the transformation | mixtures SiO,—Al,O,-MgO somewhat by analogy. 
of kaolin: (1) at 550 deg. C. a crystalline phase} Figs. 2 and 3, above, show two binary-system 
appears; (2) at 870 deg. C. the kaolin network! diagrams. Fig. 2 refers to the Si0,—MgO system, 
disappears with the formation of sillimanite and | according to Anderson and Bovin, and Fig. 3 to 
y-alumina ; and (3) above 1,060 deg. C. the y-alumina | the Al,O,-MgO system, according to Servais. Both 
disappears and mullite is formed. Becker Rose, | are characterised by the existence of combinations 
with less precision than the preceding authors,/which are stable at their fusion temperature, 
indicates 600 deg. C. and 1,000 deg. C. as the trans- | Si0,.2 MgO and Al,O,.MgO, respectively. 
formation temperatures. Thus the calcination of! Refractory materials embodying chromite have 


At the present time the physico-chemical study 
|of the various substances which have been classed 
The passage of clay, as such, into fireclay may | above as special refractory materials is not very 
Some of them, such as zirconium oxide 
and carborundum, by reason of their high degree of 





consists of hydrated aluminium silicate of more of 
less definite composition, partly in the colloidal 
state, formed by the weathering of older rocks. 
Kaolin is a clay which is a definite chemical com- 
pound having the formula AlI,0,.2Si0,.2H,0. 
The name grog, or chamotte, is given to any coarsely- 
ground ceramic substance obtained by dead-burning 
}a@ mixture of raw plastic clay or other aluminous 
|material. The object of the burning is to render 
the mass homogeneous by provoking incipient 
fusion, or to facilitate the contact reaction between 
solid phases. Rocks rich in alumina, such as 
sillimanite, mullite or diaspore, are utilised directly 
lor after burning to grog. Bauxite is used in the 
same way. This last mineral, which almost 
invariably contains considerable quantities of 
| metallic oxides and alkalis, has to be used with great 
circumspection on this account. According to 
certain authors, the ideal grog brick would have the 
formula of calcined kaolin (46 per cent. Al,O,) and 
|would be obtained by mixing a very aluminous 
| grog with a binder less rich in Al,O,. Should 
| it be desired to attain a percentage higher than 46, 
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Fig. 3. 


it is necessary to add bauxite, alumina or natural 
aluminium silicates. The use of a mixture of 
calcined kaolin with raw kaolin gives excellent 
results. 

Another mode of classification, based on mole- 
cular composition and analogous to the modulus 


Fig. 6. KAOLIN-MAGNESIA 
SYSTEM. 
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used in the manufacture of cement, may be consi- 
dered. In this, aluminous products are divided 
into three classes in which the ratio Al,0, is, 
SiO, 

respectively, greater than, less than, or equal to, }. 

Magnesia is obtained from magnesite or complex 
silicates. In all cases the mineral is thoroughly 
caleined, and, after separation from impurities, is 
finely ground. Briquetting is carried out either by 
means of organic binders or by the incorporation, 
with the calcined magnesia, of an equi-molecular 


INTERIOR OF Cockpit, SHowrmnG CONTROLS. 


|mixture of magnesia and magnesium chloride 
|which has the property of setting (this being 
analogous to dental cements). In order to avoid 
| Subsequent expansion in the bricks, the magnesia 
|must be thoroughly calcined. Pure magnesia 
melts at about 2,500 deg. to 2,800 deg. C. As is 
the case with silica, this body becomes very volatile 
as its melting point is approached. 

Amongst the natural magnesium silicates, asbestos 
and soap-stone are utilised. Asbestos may originate 
| from two sources and correspond with two formule, 
|namely, MgO.SiO, (asbestos from amphibole) and 
| 3MgO0.2SiO, (asbestos from serpentine).. In the 
first case, the acid-base ratio is 1:1; in the second 
2:3. In both cases the magnesia radicle may be 
more or less replaced by other di-acid bases such 
as CaO, FeO. The molecular composition of 
soap-stone is analogous to that of tale; it is an 
lacid metasilicate of the formula Mg,H,Si,0,,. 
As is shown in Fig. 2, the best results from a refrac- 
|tory point of view are obtained from mixtures 
| containing from 55 per cent. to 100 per cent. of 
}magnesia. Mixtures containing smaller proportions 
|of magnesia are of little or no interest. 
| The magnesium aluminates and silico-aluminates 
|are interesting mainly as synthetic products. The 
| characteristics of the binary mixtures Al,O,-MgO 
have already been pointed out and there remains 
the question of the mixtures SiO,-Al,0,-Mg0. 
The ternary diagram, Fig. 5, is almost completely 
lestablished ; it is simpler than the diagram 
SiO,-Al,O,-CaO, the principal difference being the 
presence of solid solutions. Attention should be 
ldrawn to Rieke’s work on the fusion curve of 
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kaolin-MgO mixtures, shown in Fig. 6. This curve 
is distinguished by a eutectic which has a relatively 
low fusion temperature. It should also be observed 
that Servais has pointed out the existence of a 
combination Al,O;.28i0,.8MgO. This is of interest 
in that certain German cement manufacturers, in 
opposition to the usually recognised diagram of the 
SiO,-Al,0,-CaO system, state that an analogous 
stable ternary combination Al,0,.28i0,.8CaO exists. 
The SiO,-Al,O,-CaO diagram, established by Rankin 
and Merwin, does not show this ternary combination ; 
it should be observed, however, that these authors 
give the region involved only tentatively. In 
the magnesia group may be included dolomite 
bricks obtained by burning the double carbonate 
of lime and magnesia, the bricks being moulded 
after the addition of a binder. Corundum—pure 
aluminium oxide—is obtained artificially by fusing 
pure alumina or bauxite. It melts at 2,050 deg. 
and is sold under a variety of trade names. The 
briquetting is carried out using binders or clay. 
Magnesia constitutes the basic refractory par 
excellence, while silica is the typical acid refractory. 
In addition to corundum, other high-alumina raw 
materials may be considered, namely, diaspore 
and bauxite. These two minerals consist of alu- 
mina more or less hydrated : Bauxite is Al,O,.2H,O, 
and diaspore, Al,O;.H,O, Bauxite, however, usually 
contains silica and oxides of iron and titanium, or 
of the alkaline metals and alkaline earths. Bauxites 
are utilised in the metallurgical, abrasive, and 
other industries, their use being governed by the 
impurities they contain. In the refractory industry, 
white bauxite, in which the chief impurity is silica, 
is generally used. The natural aluminium silicates, 
which are richer in alumina than kaolin, are known 
as sillimanite, disthene, andalusite, and kyanite ; 
they are transformed into mullite by roasting. 
Carborundum or silicon carbide is obtained either 
by reduction of silica, or by direct synthesis at the 
temperature of the electric arc. It was prepared 
for the first time in. 1891 by Acheson. This sub- 
stance is used as an abrasive, as a refractory, or for 
electric-resistance purposes. At ordinary pressures 
it is not fusible. In the neighbourhood of 2,000 deg. 
it is dissociated into carbon and silicon; as a 
refractory it is only used in a non-oxidising atmo- 
sphere. These refractory products are prepared 
either by moulding the carborundum to which has 
been added an organic binder—which disappears 
during calcination—and securing high-temperature 
recrystallisation of the carborundum thus agglo- 
merated, or, more usually, by incorporating plastic 
clay with the carborundum. The addition of clay 





confers upon the refractory increased cohesion, but, 
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ut the same time, diminishes the intrinsic refractory 
properties of the brick, these naturally varying with | Fie. 5. PassEncER CaBIn. 
the quality of the binder used. 


Chromium oxide (Cr,O,) melts at about 2,000 deg. products of good quality are suitable. This method ; second machine being fitted with these engines from 
C. The difliculties attending its preparation of operating is correct in principle but the effect | the start. The aeroplane is of the all-metal type, 
restrict its use; it is employed as a colouring agent ‘upon each other of refractory materials of quite | and has been designed throughout with a view to 
and in the enamel industry. The refractory in- | different composition in close proximity should | #'V'™8 4 good performance. _It is illustrated in Figs. 
dustry utilises chromite (a spinel, FeO. Cr,O3), 4! not be lost sight of. The possibility of having to 1 to 9, on page 247 and on this and the opposite pages. 
misagal tlie malting meied. ol tehiab fn cia abel n ao m Re - : 4 Ay 4 |and it will be observed from Fig. 1 that it isa four- 
2.000 deg. C. TI , na aiiien , _ | Teplace the mos} vulnerable parts without damaging | engined cantilever monoplane. With the exception of 
“~ g.\. us Substance, Which is not plastic, | those remaining in use, and without causing undue | the undercarriage, all members tending to increase th« 
is allied with kaolin, the two bodies behaving as expense, must also be taken into consideration. | air resistance are located within the wings or fuselag: 
powerful fluxes in respect to each other. An , | Practically the whole of the surface area is utilised to 
addition of 35 per cent. of kaolin brings down the (To be continued.) increase the lift. The wing span is 44 m. (145 ft. 


melting point to 1,435 deg. C., as will be seen in Fig. 4. | and the total supporting area is 290 sq. m. (3,120 sq. ft.). 
9 ¢ 


Zirconium oxide (ZrO,) melts at from 2,950 deg. | THE JUNKERS FOUR-ENGINED AERO- | The chord at the central section is 10-4 m. (34-1 ft.), 


0 3,000 deg, C 8 remark: - ine ’ ate jand the maximum wing thickness is 2 m. (6-5 ft.), 
— ps de a phn ‘ page: hen — oi PLANE “VON HINDENBURG.” | giving an approximate ratio of 5 to l. The _ 
moulding under high pressure of a mixture of zirconia WHETHER the airless-injection engine will ultimately - - yen “ ee ae oie a a 
and water is sufficient for most needs. Mixtures of | become as formidable a rival to the petrol engine in | “3 engines ° er sy che 
| the air as it is on the roads is difficult to say. The | Vertical position, with easy access from the fuselage. 
results so far obtained with aircraft oil engines of The wing plan is of trapezoidal form, with a sweep 
British design have been disappointing, and little back of 20 deg., the trailing edge being appross- 
more success appears to have attended the efforts of | mately parallel with the transverse eae souase 
Nernst lamps was composed of ZrO, (85 per cent.)and | American designers, although a World’s non-refuelling the tips, the chord decreases gradually 2 s°S &. 
ytrium oxide (15 per cent.), while the remarkable | endurance record was secured with a Packard Diesel |(9°2 ft.). The trapezoidal form, which is necessary 
refractory properties of zirconia are utilised in the | engine in May, 1931. Considerably more progress has, | *° bring the centre of pressure near to ip santo ol 

where Messrs. | 8T@Vity, in conjunction with a variation in the incidence, 
assists in ensuring longitudinal stability, while this 
form also ensures good lateral stability. For con- 











the oxide, hydroxide and starch are also employed, 
while zirconia is sometimes utilised mixed with | 
magnesia or silica, The refractory material used in | 


Drummond light where this substance replaces lime. | however, been made in Germany, 
Che chief sources of zirconia occur in Brazil, Ceylon, | Ju»kers Motorenbau G.m.b.H., of Dessau, have been 
- unremitting in their efforts to develop a suitable | : : yer . ie 
heavy-oil engine. Actually, oil engines of this make | Vemence in transport and fitting, | the wings can be 
purified by washing with hydrochloric acid or by have already been installed in large numbers in the | 4ismantled in three sections. The ee ee 
combined fusion with a sulphate and a reducing Deutsche Luft-Hansa service, and it is significant |i8 formed with the front portion of the fuselage, 
agent. The manufacture of the product has not yet | that licences for their manufacture have been taken |@"d to ensure maximum rigidity, the wing spars 
been perfected, but the best results have been | out both in France and in England. ‘The first heavy- | @re extended through the fuselage without yo 
obtained by Podszus, who adopts very fine pulverisa- | oil aero engine was constructed by Messrs. Junkers as | ™ption. rhe outer wing sections are a y 
tion followed by the addition of a hydrosol of early as 1917, but an overland flight was not made spherical couplings at the spars. The usual ast aggre 
' y . . Pe , ntil 1929. A considerable step forward was made in | {aps are provided on the underside of the wings, to 
zirconia. For the more complicated shapes, Podszus | & ve — : I : acilitate ; ‘e and the removal of the fuel 
. 1931, when one of the Luft-Hansa traffic machines was | f@cilitate maintenance and the remova 
employs plaster moulds for forming the material, | fitted with a 720-h.p. engine, generally similar to that | tanks. As already mentioned, the engines are mounted 
which is then baked at a temperature of about lescribed in Searecneres nd xxix, page 471 (1930), | entirely within the wings, so that only the propeller 
2.300 deg. to 2,400 deg. C. This method lessens while in 1932. a anehing fitted with one of these | Shafts project beyond the leading edge. The shafts 
the tendency to cracking. lengines was put into regular service on the Berlin-|@T€ encased in streamlined hoods, the _afranguem 
A few less common refractory substances remain | Amsterdam route. In the following year, a number | being clearly shown in Fig. 1. The front of = 
to be considered. The most important of these | of heavy-oil engined machines were put into service | fuselage, with the central wing section, — t , 
are natural or artificial graphite, the applications | on the main German airline routes. In 1934, the = te song, = 2 which te dk 0X 
of which are well known, and porcelain and certain | largest German land machine, the ae Mapa pecven | ae south bo anbidtetl enanities pate a 
special substances the use of which is limited to | ot ty Bet i . hine, “the Junkers JU 52, with as a mounting for the control mechanism, tail planes, 
laboratory ware. In addition to these products | 5 x, i 7 ; Ries c ! ; 


the Ural mountains, and Canada. The mineral is | 


)-h.p. engines. ri and landing» carriage. The controls are mad 
there are in existence a great many carbides, oxides, | The Junkers G.38 model possesses a number of | direct as possible, and run in channels on ball bearings 
nitrides and metals which, in inert atmospheres, | interesting features, apart from the use of heavy-oil| The machine is equipped with a bi-plane tail mounted 
possess remarkable refractory properties. In the | engines, and through the courtesy of the makers, | over the fuselage and designed to give additional lift, the 
construction of refractory work it is not advisable | we are able to give particulars of it below. Before | planes being of approximately equal area and braced 
to utilise one class of refractory only, but rather | commencing the description, it may be mentioned | by vertical struts. The planes, struts, and th peas 
a series of different products according to the | ‘hat two of these machines have so far been built, | balanced rudders are of streamline section. a dee 
temperatures in the different zones, and the re-| ‘2° one illustrated, the Generalfeldmarschall v. | of incidence of the tail planes can be controlle: An per 
| Hindenburg, being originally fitted with petrol engines, | the cockpit. The rudders are mounted behind vertica! 
the two inner engines being of the L 88 type, develop- | fins as shown in Fig. 9. It will be noticed, from Fig. | 
ing 800 h.p. each, and the two outer engines of the | that the machine is equipped with wing flaps extending 
L8 type, developing 400 h.p. each. This machine | the whole length of the trailing edge. These give 4 


was subsequently refitted with heavy-oil engines, the ‘slot effect, and are largely responsible for the ¢ 


activity and physical conditions obtaining. Thus, | 
the burner-zone, the hottest portion of a furnace | 
lining, should be built up of carborundum or alumina 
bricks, while, for other portions silico-aluminous 
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performance, particularly as regards take-off and landing. 
In spite of the increased cruising speed, as compared with 
earlier models, 190 km. (120 m.) per hour at nearly 70 per 
cent. of the rated capacity of the engines, the landing 
speed has been reduced to 78 km. (48 m.) per hour. 
lhe landing travel from a height of 20 m. (66 ft.) is 
only 470 m. (1,541 ft.). The climbing rate from the 
ground is 2-95 m. (9-67 ft.) per second, and 1-95 m. 
(6-4 ft.) per second at a height of 1,000 m. (3,280 ft.). 
lhe service ceiling is 3,200 m. (10,500 ft.), with a rate 
of climb of 0-5 m. (1-64 ft.) per second to this altitude. 

Duralumin has been freely employed throughout the 
structural framework, and this feature, in combination 
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with a uniform distribution 
of the load, has resulted in 
an unloaded weight of only 
16-8 tons, with a flying weight of 24 tons. The frame- 
work consists of a system of seamless Duralumin main- 
tube spars, the various lengths being interconnected 
by fish-tailed riveting, or by welding. The main 
members are braced by a system of vertical and trans- 
verse members, consisting of either Duralumin tubes 
flattened at the ends, or of profile sections. Diagonal 
struts have been avoided as far as possible, and are 
entirely absent in the cargo or passenger spaces. The 
engine seating is illustrated in Fig. 6. The wings are 
covered with corrugated Duralumin sheeting riveted to 


the main spars. 
The four engines are located in the front compart- 
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MACHINE IN FLIGHT. 


ments of the intermediate and outer wing sections, 
and are all of the Junkers Juno 4 type, developing 
800 h.p. each. These engines need not be described 
in detail, as they are very similar to the models described 
in 1930. One of them being hoisted into position is 
shown in Fig. 8. The radiators are also fitted in the 
front compartments of the outer wing sections, between 
the inner and outer engines. They normally project 
slightly beyond the wings, but are made retractable, 
to regulate the temperature of the cooling water, and 
to reduce the air resistance when circumstances permit. 
The water, lubrieating oil, and auxiliary fuel tanks 
are located in the engine rooms, which are connected 
by the central passage. This passage is separated by 
fireproof doors from the main gangway immediately 
behind and extending the whole length of the engine 
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rooms. This gangway is shown in Fig. 7. The 
gine rooms are completely isolated by fireproof 
bulkheads, access being given to the interior of the 
wings through fireproof doors from the gangway 
already referred to. The main fuel tanks are located 
in a room behind the gangway, the tanks being arranged 
in two lines, with a platform between them. The 

tanks, which are of aluminium, are connected to a 

service tank, into which the oil flows by gravity. 

The engines are started by compressed air, the storage 

eylinders being charged by a compressor driven by a 

heavy-oil engine. Current for lighting is supplied by 

a dynamo driven from one of the outer engines, in 

conjunction with a storage battery. The engine 

compartments are fully protected by a duplex - 
extinguishing plant, which may be operated either 
automatically or by hand, and hand extinguishers are 
provided in the other compartments. A view of the 
interior of the cockpit is given ia Fig. 3. It will be 
observed that dual control, of the usual type, is pro- 
vided, the hand wheels being carried on joy sticks. 
The rudder bar on the starboard side is detachable, 
so that the second pilot has ample leg room when the 
bar is not in use. The wheel for the wing flap control 
can be seen in the lower left-hand corner of the illus- 
tration, the engine controls being grouped between the 
hand wheels, as also shown, with the instrument 
panel above them. Connection from the cockpit to 
the engine rooms is by electric telegraph. 

The general arrangement of the passenger accom- 

modation is shown in the plan Fig.1. Therear portion 
of the fuselage contains the three main passenger cabins, 
one being a smoking room, with accommodation for 26 
passengers. A view of the after cabin, looking 
forward, is given in Fig. 5. There are two additional 
cabins, accommodating three passengers each, in the 
leading edge of the intermediate wing section, as 
shown in Fig. 1, and two passengers are carried in a 
cabin in the extreme nose, making 34 passengers in all. 
The crew consists of 7 men. The two rear cabins in 
the fuselage have normal side windows. The cabin 
walls are insulated, for silencing purposes, and are 
covered with coloured metal foil. The equipment 
includes the usual ventilators and controllable heaters. 
The galley and pantry are located at the front of the 
forward main cabin, immediately behind the engineer’s 
room. There are two lavatories, one beside this room 
and the other at the rear of the main cabins. The 
main passenger accommodation can be readily con- 
verted for carrying freight, or used for a combined 
peseonger and freight service. The lower part of the 
uselage is utilised for freight and luggage, and is 
provided with lateral doors. It serves to protect the 
wing structure from damage in case of fracture of the 
undercarriage. Further freight compartments are 
provided in the wing sections, access in this case being 
through overhead hatchways. The whole of the 
freight compartments, as in the case of the passenger 
accommodation, are free from projecting structural 
members, thus facilitating loading and storage. 

The undercarriage is of the divided type, with two 
wheels on each side, the one behind the other, as 
shown in Fig. 1. The frames are pivoted on a hori- 
zontal axis, and are connected to the wing by a vertical 
shock absorber of streamline section. A stay is fitted 
in each frame between the front axle and the upper 
end of the rear strut. The wheel discs and main frame 
members are of Electron metal. All four wheels are 
fitted with brakes operated by compressed air. The 
tail, which is mounted in a forked bracket, also of 
Electron metal, is mounted on a universal joint and 
fitted with horizontal and vertical shock absorbers. 








BRICKYARD ROPEWAY AT 
SOUTHEND. 


THE continuous ropeway which has recently been 
installed by Messrs. John M. Henderson and Co., Ltd.. 
Aberdeen, at the Star Lane Brickfield, Southend, of the 
Milton Hall (Southend) Brick Company, possesses some | 
interesting features. The bricks made at this plant are 
dried atmospherically, and the work therefore 
seasonal, extending from March to September. Clay 
is dug from a face abovt 6 ft. deep and was formerly 
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Tee-angle station, while in the loading area there is a 


the drying area there is a fixed angle station. 
| continuous rope runs from the Tee-angle station out 
the drying area, serving the berths arranged as shown. 
The total length of the rope is about 3,000 ft. 
loading station, shown on the right in Fig. 1, is mounted 
on wheels and can be moved over the entire excavation 
area as the work proceeds, and, as indicated in Fig. 2, 
anchors are provided beyond it to counteract the 
pull of the loaded rope. Tensioning gear is also pro- 
vided to allow for changes of the position of the loading 
station, towards or away from the Tee-angle station. 
This is indicated on the left of Fig. 2. 
The ropeway is entirely automatic, except for two 
attendants at the loading station. The skips once 
loaded pass round the area, discharge and return to 
the loading station without attention. Each skip 
holds 7} cwt. of clay, and the original capacity of 
16 cub. yards per hour has since been increased to 
32 cub. yards per hour by the provision of additional 
skips and the equipment of the four additional berths. 
The ropeway is driven by a 5-h.p. oil engine. 
The loading station is equipped with an interesting 
transfer system, which is illustrated by Figs. 3 and 4. 
The method employed obviates the rehandling of the 
material through a chute into the ropeway buckets, 
clay being a difficult material to handle in this way. 
The transfer arrangement comprises a short length of 
hinged overhead rail, which can be lowered, as shown 
in Figs. 3 and 4, to deposit an empty skip on the 
trolley as shown, when the hanger can be unhooked and 
coupled to a full skip, standing ready on the same 
trolley. The hinged rail can then be raised to the 
fixed rail level and the skip trolley run off. The hinged 
railis part of a counterbalanced frame, and the leverage is 
such that it can be raised when loaded with the expendi- 
ture of a very small effort. The method is a considerable 
improvement on those hitherto in use, in which it was 
usually difficult to disengage the hanger from the skip. 
The cycle of operations will be easily understood. One 
skip standing on one half of a platform trolley is 
loaded at the face and pushed to the loading station. 
Here an empty skip is lowered into the empty part 
of the trolley platform, and the full one pushed under 
the sling and engaged. The loaded skip is then raised 
and pushed along the shunt rail, graded for the purpose, 
until the grip engages automatically with the hauling 
rope. The trolley with the empty skip is returned to 
the working face. 
Fig. 5 shows a skip being tripped at one of the 
benches. The action is automatic and is performed by 
tipping bars arranged at different heights at the various 
benches, catches on the skips being arranged to suit. 
In this way skips will only tip at their particular 
benches, and not elsewhere, so that the original quanti- 
ties of clay can be sent to each bench. 








THE LATE MR. WILLIAM SISSON. 


By the death, on February 22, of Mr. William Sisson, 
in his 82nd year, mechanical engineering loses a figure 
well known in a wide circle. The high-speed engine 
and marine work carried out by Messrs. W. Sisson and 
Company, Limited, of Barnwood, Gloucester, of which 
he was the founder and chairman, gave the firm a lead- 
ing position in its particular sphere and carried the 
name of Sisson into many parts of the world. Mr. 
William Sisson, who was born at Gateshead-on-Tyne, 
was a man of outstanding technical ability. After 
serving five years’ apprenticeship with Messrs. R. and W. 
Hawthorn and Company, of Newcastle-on-Tyne, he 
obtained a Whitworth Scholarship in 1874, standing 
third on the list. At that time special prizes were 
awarded to Whitworth scholars for meritorious work 
carried out during the holding of their scholarship, 
and in 1875 Mr. Sisson took second place in the list of 
prizewinners, while in 1876 and 1877 he was first. In 
all, his emoluments under his Whitworth Scholarship 
amounted to 7801. On the completion of his scholastic 
career, Mr. Sisson obtained a post as a draughtsman 
with Messrs. R. and W. Hawthorn and Company, 
but, after twelve months, left to become manager of 
Messrs. Cox and Company, of Falmouth, thus beginning 





conveyed to the mills in narrow-gauge trucks. With | 


the object of reducing costs and increasing production, | Cox were engaged in marine engineering, and during his 
the company consulted Messrs. Henderson, and after | eleven years with the firm Mr. Sisson laid the foundation 
considering various alternatives, it was decided to | on which the main part of his life work was based. 


install a bi-cable ropeway, which promised low running 


costs, automatic action, and ease of increasing the | over Messrs. J. J. Seekings and Company, of Gloucester, | 
Aland being joined by his brother, Mr. A. W. Sisson, | 
photograph showing the more interesting features of | also a Whitworth Scholar. 
the plant is reproduced in Fig. 1, on page 256, while | carried out by his firm, Mr. William Sisson practised 
}as a consulting engineer and naval architect, making 


capacity by adding to the number of buckets. 


Fig. 2 is a plan showing the lay-out of the area. 


In the upper part of this plan the area being worked | ¢ 
is shown enclosed by dotted lines. 


The drying and ; steam engines. 


his long connection with the West Country. Messrs. 
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1889 he commenced business on his own account, taking 
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He took an active part in its work and for two years 
was chairman of the Western Branch. He was also a 
member of the North-East Coast Institution of Engi. 
neers and Shipbuilders, having joined in 1888. He was 
also a Past-President of the Whitworth Society, which, 
by his death, loses yet another member from among 
those who represent the early days of the Scholarships, 
his death following by only a few weeks that of Mr 
Thomas Sugden, who obtained his scholarship in 1873 
The educational assistance that Mr. Sisson had obtained 
in his youth was not forgotten and he was always 
ready to help his adopted town in educational matters, 
He was for many years a member of the Glouceste; 
Technical Schools Committee and a Governor of the 
Gloucester United Schools. 








THE LATE MAJOR T. D. WEIR, 
M.B.E. 


Tue death of Major Thomas Duncan Weir, which 

occurred on February 16, at his home in Edinburgh, 
removes a civil engineer who was responsible for a 
number of railway-construction works in Scotland, 
South America and West Africa. The eldest son of 
the late Rev. John Weir, of Crossford, Lanarkshire, 
and Park House, Ayr, he was born on March 2, 1858, 
and received his general education at Glasgow High 
School. Passing on to Glasgow University, he obtained 
the degree of B.Sc. in 1878, and in August of the same 
year joined the staff of the late Mr. John Waddell. 
He was employed on the Newport (Fife) Railway and 
on the Arbroath and Montrose Railway as senior 
assistant engineer and, later, on the Downham and 
Stoke Ferry Railway as engineer and contractor's 
agent. In 1882 he was appointed engineer in charge 
of the maintenance of the Greenock and Wemyss Bay 
Railway, and being allowed to carry on a private 
practice, designed and superintended the construction 
of the Lamlash Pier and Dongrie slipway in the Isle of 
Arran during this period. In 1887 Mr. Weir proceeded 
to South America to act as resident engineer on the 
Venezuela Central Railway, the work comprising 52 km. 
of line in difficult mountainous country. Upon th 
resignation of the consulting engineers for the under 
taking, Mr. Weir became the official representative and 
was instructed to report directly to the Board of the 
Company. He continued to do so until he left their 
service in 1893. During his last two years in Vene- 
zuela, Mr. Weir was in full charge of the undertaking, 
managing the traffic branch, as well as superintending 
construction works. 
In April, 1893, Mr. Weir proceeded to Santander, 
Colombia, taking charge of the construction staff of a 
railway 100 miles in length, but after several months of 
work the project was abandoned. The next four or 
five years were spent on making surveys for railways 
in Chile, on investigating and reporting upon various 
port and improvement works at Manaos on the River 
Amazon, and on conducting other civil engineering 
works in South America. Soon after his return to this 
country, towards the beginning of the present century, 
Mr. Weir went out to Sekondi, West Africa, to under- 
take surveys and subsequently supervise the construc- 
tion of railways for the Gold Coast Government. After 
spending some time in that Colony he proceeded to 
Nigeria to undertake similar work there, and eventually 
rose to the position of deputy chief construction 
engineer of railways in Nigeria. Although 56 years ot 
age when the European war broke out, he offered his 
services to the War Office, and was given a commission 
in the Royal Engineers, Inland Waterways and Docks 
Section, rising to the rank of Major on October 1, 1917. 
For some two years he was in charge of railway con 
struction and maintenance at the military port o! 
Richborough, and for his services was made an M.B.F. 
A former student member of the Institution of Civil 
Engineers, he became an associate member on Febru- 
ary 5, 1884, and was transferred to full membership on 
November 30, 1897. He was made a graduate member 
of the Institution of Engineers and Shipbuilders in 
Scotland, in December, 1876, and a full member in 
February, 1884. 








THE LATE MR. A. HOLLOWDAY. 


ot 


A wipe circle of engineers will learn with regr 
the recent death of Mr. Alvero Hollowday, sales eng! 
neer for Messrs. Ruston-Bucyrus, Limited, Excavator 
Works, Lincoln. He was born at Ravensthorpe, 
Dewsbury, on September 15, 1876, and after attending 
schools at Cardiff, York and Stockton, served 
apprenticeship in locomotive and general engineering 
from 1891 to 1898. In the latter year he entered th 
service of Messrs. Price and Wills, and during the 





a speciality of shallow-draught vessels and high-speed 
He took out many patents for engine 


storage area is shown below, with four brick-making | governors and other mechanical appliances. 


berths on the left, and a further four subsequently 
installed on the right. Between the two is a movable | 1 
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Mr. Sisson was a member of the Institution of Mecha- 
vical Engineers of long standing, having joined in 1881. 





succeeding three years was engaged on work in con- 
nection with various contracts in South Wales. In 
1902 Mr. Hollowday proceeded to Heysham Harbou! 
as assistant mechanical engineer to Messrs. Price, 
Wills and Reeves, and, in 1906, was promoted to th 
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COKE-OVEN PLANT AT CARGO FLEET IRONWORKS. 


CONSTRUCTED BY MESSRS. GIBBONS 


1. SECTION C.C. THROUGH OVEN. 


(4805.A.) 


_Fig.4. NORMAL COKE OVEN. 





Fig. 2. SECTIONS 4,A.& B.B. 
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BROTHERS, LIMITED, ENGINEERS, DUDLEY. 


Fig.3. SECTION D.D.THROUGH HEATING 
8 WALLS. A 
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position of chief plant engineer. In the following 
year he became chief mechanical engineer and was 
sent by his firm to the Immingham Dock works, near 
Grimsby, to take charge of the large mechanical plant, 
including 30 locomotives, 10 excavators and many 
ranes and pumps, including a total of 124 boilers 
of various types. He was responsible for the main- 
tenance and reconstruction of locomotives, cranes, 
dredgers and general mechanical appliances, and also 
for the permanent construction work in connection 
with the dock contract. Subsequently, Mr. Hollowday 
joined the firm of Messrs. Ruston-Bucyrus, where his 
practical knowledge of excavators, gathered as the 
result of the years spent on the Heysham Harbour and 
Immingham Docks contracts, placed him in an excellent 
position for giving advice on this class of plant. 
Mr. Hollowday became an associate member of the 
Institution of Mechanical Engineers in 1913. 








British Iron anp Sree. FEpsRaTION.—At the 
annual general meeting of the British Iron and Steel 
Federation, held secently in London, the Earl of Dudley 
was elected president for 1935. Sir William B. Peat was 
elected first honorary vice- -president of the Federation. 





COKE-OVEN PLANT AT CARGO 
FLEET IRONWORKS. 


Some five years ago, Messrs. Cargo Fleet Iron Com- 
pany, Limited, decided to modernise the coke-oven plant 
at their Works at Middlesbrough, which consisted of 
150 firebrick ovens, built in three batteries of 50 ovens, 
carbonising a stamped charge in a period of about 
36 hours. After going into the matter carefully, the 
directors of the firm arrived at the conclusion that 
rather than incur the considerable capital expense 
of constructing a complete new plant in one operation, 
it was better to proceed udeiil y by the replacement, 
in stages, of the older ovens by new ones of modern 
design. The Gibbons-Kogag high-temperature, com- 
pound, regenerative oven, capable of being heated 
either by rich or by lean gas, was that chosen, and 
accordingly, Messrs. Gibbons Brothers, Limited, Dib- 
dale Works, near Dudley, Worcestershire, who are the 
licensees in this country for Messrs. Koksofenbau und 
Jasverwertungs A.-G., of Essen, were entrusted with 
the design, manufacture, and erection, on the existing 
oven rafts, of six of these ovens. It was stipulated 
that the existing pusher-machine track should be 
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utilised and that the coke should be dis- 

YY charged for quenching upon the existing 

UY h bench; obviously, therefore, dimensional 

Y “BS : 

YY limitations were imposed on the design 
eer ae of the new ovens. The erection of the 
f: eet : 7 first six Kogag ovens was put in hand in 

Cc D February, 1930, and the first charge was 


pushed on July 11, 1930. 
The successful operation of the new plant and the 
satisfactory nature of the coke produced encouraged 
the firm to proceed with their reconstruction pro- 
gramme, and, in October, 1930, an additional battery 
of 14 ovens was put in hand and completed in March 
of the following year. A further series of 22 ovens 
was completed in July, 1932, and this was followed 
by yet another batch of 22 ovens, which have only 
recently been completed and put into service. The 
old firebrick ovens have now been entirely removed 
and replaced by a plant of 64 Kogag ovens arranged 
in one long line, the coke-output capacity of 
which is 4,500 tons a week. A photograph of the 
completed plant in operation is reproduced in 
Fig. 8, on page 252. The view, which is taken from 
the front or ram side of the ovens, also shows the coal- 
storage bunker. The last battery of 22 ovens, sections 
of which are reproduced in Figs. 1, 2 and 3, above, 
is of particular interest in that it incorporates the 
widely-discussed, superimposed Golds« hmidt flue. 
This, which is shown at k in Figs. 1 and 2, and will 
be described below, enables increased yields of benzole 
and light oils to be obtained from the gas. 

The new ovens have each a length, between buck- 
staves, of 33 ft. 6 in., a length between doors of 
31 ft. 2} in., and a mean width of 18 in, The height 
of the oven chambers is 11 ft. 6 in., and the distance 
between the oven centres 3 ft. 54 in, The capacity 
of each oven is 12-6 tons of wet coal and the coking 
time 17} hours. It will be seen from our illustrations 
that the design of the Kogag ovens resembles that 
of other half-divided coke-ovens in which the regene- 
rators are placed transversely beneath the oven sole. 
Figs. 1 and 3 are transverse part-sections through 
the battery, Fig. 1 being through an oven chamber 
and Fig. 3 through one of the heating walls. Fig. 2 
is a longitudinal section through a group of the 
ovens, 

The ovens are top charged from an electrically- 
propelled coal-charging larry, fed from the coal-storage 
bunker seen in Fig. 8, and fitted with four steel 
hoppers. The hoppers have cast-iron drop sleeves 
to prevent spillage, and have also independently 
operating discharge slides suitably interlocked with 
the traction motor. The charge-hole lids are of the 
self-sealing type and the use of luting has been entirely 
dispensed with. The oven heating walls comprise 
27 vertical heating flues, 14 of which are on the ram 
side and 13 on the coke-bench side. The 14 flues on 
the ram side, together with one of the 13 on the coke- 
bench side are shown in Fig. 3. The supporting 
walls of the regenerators and the refractory materials, 
used up to the level of the oven sole, are of siliceous 
bricks, while, from the sole level up to the oven crowns 
high-grade silica refractory material has been employed 
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adequate provision being made for expansion. The 
superstructure of the plant, from the oven crowns to the 
charging level, is composed of a special fireclay tamped 
mass, covered by two courses of ordinary bricks. 
When the ovens are given their preliminary heating, 
this we understand, a solid block 
free from joints, and impervious to gas leakage, and 
provides a robust and stable finish amply capable of 
supporting the heavy moving load of the coal-charging 
larry. The regenerators below the oven chambers 
are divided in the centre by a horizontal division wall 
and, instead of the customary chequer work, the regene- 
rator bricks are disposed in smooth horizontal channels. 
The admission of pre-heated air from the regenerator 
to the heating walls is regulated by means of a sliding 
damper at the regenerator exit. In Fig. 1 the damper is 
shown open to its full extent. The oven doors are of the 
self-sealing Limberg-Ebert type, provided with easily- 
cleaned metal joints. On the ram side, the doors are 
removed by an extractor head on the combined pusher 
and levelling machine, and on the coke-bench side, 
by means of door-lifting equipment attached to the 
combined coke guide and quenching machine. The 
coke, after quenching, is finally discharged from the 
inclined wharf through hand-operated gates into 
electrically-driven bogies which convey it to the blast 
furnaces. 

In its essentials, the heating principle of the Kogag 
oven is that gas and preheated air from one regene- 
rator meet in one half of the vertical flues in the heating 
wall and, combustion taking place, the hot gases 
travel upwards, then pass along an upper hori- 
zontal flue, down through the other half of the vertical 
flues in the heating wall, and, after giving up the re- 
mainder of their heat to the opposite regenerator, 
pass into the waste-gas flues and on to the chimney. 
Thus, in Fig. 3, when combustion takes place in the 
14 flues on the ram side of the oven, the combustion 
products pass up through the openings at the tops of 
the vertical flues into the horizontal flue g, and then 
down into the 13 flues, and finally into the regenerator, 
on the coke-bench side of the oven. Reversal takes 
place at half-hourly intervals by means of an electrically- 
operated winch. 

When coke-oven gas is the heating medium employed, 
it is conducted by the gas main a, Fig. 1, and the 
branch pipes 6 and 6b, through to the nozzles c, Fig. 2. 
The air for combustion enters by way of d, passes over 
the lower half of the regenerator ¢ in a horizontal direc- 
tion towards the vertical partition wall by which it is 
deflected into the upper half of the regenerator, return- 
ing in a horizontal direction to the end of the oven. 
The preheated air then proceeds along the air-distri- 
bution channel f, Figs. 1 and 2, below the sole of the 
oven and passes into the heating flues, where it meets 
the gas and combustion takes place, as described above. 
The spent gases finally pass through the duct and the 
waste-gas flues, corresponding to d and h, at the 
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opposite end of the coke oven. The gas supply for 
each oven wall is adjusted by a separate cock from 
the gas supply main, and, with the object of reducing 
radiation and thus overcoming “ black ends” during 
coking, the burners in the two end flues on both sides 
| of the oven are provided with the separately adjustable 
gas connections 6, shown in Figs. 1, 2 and 3. This 
arrangement, coupled with the fact that the preheated 
air rises to the air-distribution channel immediately 
opposite to the end flues, enables controlled and inten- 
sified heating of these flues to be secured. With the 
object of increasing the heat supply to the oven in 
the upper part of the heating wall, the tops of the 
vertical flues are constructed as indicated in Fig. 2. 
This design, it is stated, results in increasing the 
transmission of heat and in promoting the general 
efficiency of the oven. 

When blast-furnace gas is employed, it is necessary, 
in order to obtain the requisite temperature, to pre- 
heat the gas as well as the air. In consequence, the 
regenerators are connected in such a manner that, by 
simple adjustment, one regenerator serves for pre- 
heating the air and the one adjacent to it for preheating 
the gas, which enters by way of the main j, Fig.1. One 
half of the preheated air or gas from the regenerator goes 
to the burners of one heating wall, and the other half 
to the burners of the neighbouring heating wall. Each 
regenerator discharges into two completely separate 
sole flues and the correct distribution of gas and air 
to every two heating walls is regulated by slide bricks 
from the connecting flues. Incidentally, by completely 
closing these slide bricks it is possible to isolate any 
individual oven. As the preheated gas and air, on leav- 
ing the regenerator, enter the distribution channels 
with a sharp change of direction, an increased supply 
of gas and air to the end heating flues is ensured. 
This, we are informed, results in more intense heating 
of the end of the oven, which feature, as is the case 
when using coke-oven gas, overcomes end radiation 
and prevents incomplete carbonisation and “ black 


}ends ” in the oven. 


Some of the advantages claimed by the makers 
for the Kogag oven have already been indicated 
above. Recapitulating briefly, these comprise inten 
sified heating of the end flues, increased transmission 
of heat by the adoption of bulged header bricks in the 
upper part of the heating flues, and improved efficiency 
of the regenerators. In addition to these features, it 
is claimed that the carbonising of the charge in the 
oven takes place in a uniform manner and that the 
resultant coke is satisfactorily carbonised throughout. 
We referred at the commencement of our article to 
the Goldschmidt flue incorporated in the battery of 
22 ovens last installed in the Cargo Fleet plant. In 
Figs. 4 and 5, on page 251, are given longitudinal and 
transverse sectional diagrams through the upper 
portion of a normal coke-oven chamber and, in Figs. 6 





and 7, similar sections through one furnished with this 
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GOLDSCHMIDT FLUE. 


superimposed flue. A photograph of one of the flues 
during construction is also reproduced in Fig. 9, 
It will be evident that the flue is arranged in the oven 
roof and that a number of openings connect the free 
gas space above the coal charge with the flue. The 
path followed by the gas, in each case, is indicated by 
means of arrows, and it will be obvious that, whereas, 
in the normal oven, the gas is exposed to the high 
temperature prevailing in the chamber before reaching 
the off-take, when the Goldschmidt flue is incorporated 
in the oven roof the gas is conducted through a cooler 
zone to the off-take. The difference in temperature 
between the two has been estimated to be at least 
50 deg. C. This, it is stated, is the reason for the 
higher yields of benzole and light oils from ovens fitted 
with the new flue, it having been established that 
too high a temperature in the free space of the oven 
leads to decomposition of by-products and the forma- 
tion of naphthalene and carbon, which give rise to 
trouble in the by-product recovery plant. We under- 
stand that data from 540 coke ovens of various designs 
furnished with the Goldschmidt flue were collected on 
the Continent before its incorporation in the new 
installation was finally decided upon, and that these 
showed that yields of benzole and light oils, ranging 
from 11 per cent. to 13 per cent. in excess of the quan- 
tity previously obtainable, were obtained. It is anti- 
cipated, therefore, that the superimposed flue, which, 
it is emphasised, does not interfere with the normal 
operation of the coke oven, will be responsible for a 
substantial increase in the production of valuable 
by-products at Cargo Fleet. In conjunction with the 
replacement of the old ovens, the by-product installa- 
tion has been improved from time to time to deal 
with the increased quantities of gas produced. The 
whole plant, however, is now being completely re- 
modelled in order to be in a position to deal with the 
maximum efficiency with the by-products from the 
latest addition to the coke-oven battery. 








THE ‘*MICROPTIC’’ MARINE 


TORSIONMETER. 


Berore the application of the steam turbine to 
marine propulsion it was a comparatively simple matter 
to obtain a reasonably accurate measure of the shaft 
horse-power by indicating the engine and making a 
suitable allowance for the mechanical efficiency. As. 
however, it is not possible to indicate a steam turbine. 
some other method of determining the shaft horse 
power had to be devised as the newer method of 
propulsion became established. As far as we are aware, 
the only practicable method of determining shaft horse- 
power at sea is to measure the torsional deflection, 





or twist, of the shaft under the applied torque, 
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this principle having been employed in the first marine 
torsionmeter, viz., the Denny-Johnson torsionmeter, 
introduced in 1902 and in all subsequent instruments. 
As, however, the torsional deflection of a length of 
marine shafting between the flange couplings is a very 
small quantity, amounting to only 0.02 in. at the 
surface in a 4-ft. length of 10-in. diameter solid 
shafting transmitting 3,000 h.p. at 200 r.p.m., numerous 
mechanical, optical and electrical methods of magni- 
fying it have been introduced from time to time in 
order to obtain conveniently large readings. Some- 
times the methods of magnification adopted have been 
unduly delicate and complicated, although their 
‘ccuracy has not always been above suspicion. It 
must also be borne in mind in connection with the 
measurement of the torsional deflection of a rotating 
shaft, that, even with a steam turbine driving the 
propeller, there may be cyclic variations of torque 
during a revolution and if this is the case it is necessary 
'o measure the deflection in several angular positions 
in order to obtain a reasonably accurate mean value. 

The main desiderata for a convenient and reliable 
‘orsionmeter thus appear to be a simple and direct 
method of rendering the torsional deflection easily 
readable, the provision of means for measuring the 
torque at as many points as possible throughout a 
revolution and, in addition, an obvious requirement is 
that the deflection shall be measured over a definite 
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length of the shaft. All these requirements have been 











| tength of shaft over which the deflection is measured 


as that between the central planes of the two collars. 

Of the two sleeves, the inner end of that on the left 
in Fig. 2 carries a bracket in which a glass scale is 
mounted in a slide most clearly shown in the top 
left-hand corner of Fig. 5. The scale, which has a 
central zero, is divided into thousandths of an inch with 
an error of less than 0-0001 in. over its whole length 
and is illuminated as it rotates by light from a series of 
electric lamps mounted on a stationary cylindrical 
casing of sheet steel attached to any convenient part 
of the ship’s structure. The light from the lamps, it 
will be seen, is reflected by a mirror downwards through 
the scale into the objective of a special form of micro- 
scope, the design of which is illustrated in Fig. 5. 
The microscope is mounted on the right-hand sleeve in 
Fig. 2, a weight being fitted on the opposite side of the 
sleeve to balance it; the scale bracket on the other 
sleeve is, of course, similarly balanced. The microscope 
consists of a stout tubular body having its axis parallel 
with the axis of the shaft. The objective is mounted 
at right angles to the body tube so that its axis is 
radial to the shaft. A pentagonal prism is mounted 
in the tube, as shown, to direct the light along it to 
the opposite end, the light first passing through a 
glass diaphragm on which a fiducial line is engraved, 
and then through a right-angle prism to a special 
form of eyepiece. It may here be explained that a 
pentagonal prism is used at the objective end because 
in this type of prism the angle through which the light 
rays are reflected depends only upon the angles of the 
prism and not upon the accuracy of mounting. The 
scale therefore appears in the centre of the field only 
when it is accurately centred over the axis of the 
objective. At the eyepiece end, the light from the 
scale and the fiducial line travel together so that any 
displacement or distortion will affect them equally and 
have no effect upon the readings. A pentagonal prism 
at this end is therefore unnecessary. The eyepiece is 
designed so that the full field is visible to an eye held 
several inches away from it, and actually the observer 
looks through any one of a series of eyecups mounted 
on the cylindrical casing in line with the lamps. Two 
of these eyecups, which are fitted with plain glass 
windows to protect the observer’s eye from draught, 
are shown in Fig. 2. The microscope can be accurately 
focussed on the scale when the shaft is at rest by 
turning the milled head screw on the left in Fig. 5, 
the milled-head operating, through bevel gearing, a nut 
fitted to a screw on the objective tube. A clamp is 
fitted to the latter to prevent any subsequent move- 
ment from altering the focus. 

Before commencing a test the scale is adjusted in 
its slide so that the fiducial line is coincident with the 
central zero. Then when the shaft is rotating and 
transmitting a torque, the relative movement between 
the microscope and the scale will cause the fiducial line 
to move over the latter by an amount depending upon 
the torsional deflection. It will be clear, of course, 
that when the shaft is rotating both the microscope 
and scale rotate with it, so that an eye applied to one 
of the eyecups only sees the scale and line momentarily 
once every revolution, but observation is assisted by 
the phenomenon of persistence of vision. At ordinary 
speeds of revolution the momentary glimpses follow 
each other sufficiently rapidly to enable the position of 
the fiducial line to be estimated to about a quarter 
of a scale division, i.e., to within 0-00025 in. With a 















met in the Microptic torsionmeter illustrated on this 
page and made by Messrs. E. R. Watts and Son, 
Limited, 104, Victoria-street, London, 8.W.1, in con- 
junction with Messrs. William Denny and Brothers, 
Limited, Dumbarton. The apparatus, fitted on a 6-in. 
shaft for demonstration purposes, is illustrated by the 
photograph reproduced in Fig. 1 and its general arrange- 
ment is shown by the longitudinal and transverse 
sections given in Figs. 2 and 3, respectively. As will 
be seen, it comprises two sleeves which are made of 
cast-iron in small sizes and for permanent installations, | 
but for shafts exceeding 6 in. in diameter, and when 
the torsionmeter is used solely for trial purposes, the 
sleeves may with advantage be made of aluminium or 
other light alloy. In any case, each sleeve is made 
in halves connected by longitudinal flanged and | 
bolted joints, most clearly shown in Fig. 1. The outer | 
end of each sleeve is clamped to a collar forged on | 
to the shaft, while the inner ends, which are separated | 
by about an inch, are entirely free. No spigot is | 
required between the two sleeves, so that this | 
possible source of error is eliminated. The method of | 
clamping the sleeve to the shaft collar is illustrated in 
detail in Fig. 4.and will be clear from this without 
explanation. It should be pointed out, however, that 
the makers claim that since the shear stress in the 
shaft only extends a small radial distance into the collar | 
the latter has no appreciable effect on the deflection. | 
Accurate results are therefore obtained by taking the | 





little practice readings can be taken at speeds as low 
|as 30 r.p.m. and as the speed of rotation increases 
|any difficulty in reading rapidly diminishes. Fig. 6 
shows the view seen through the eyecup reduced to 
about one quarter of full size in reproduction. 

Having obtained a reading through one eyecup, 
similar observations are made through the others, the 
mean being taken as the actual torsional deflection. 
Any number of eyecups and lamps up to 12, or even 
more, can be provided, and, if desired, the optical 
arrangements can be altered so that the observer looks 
in a direction parallel with the shaft axis instead of 
radially. This arrangement may sometimes be more 
convenient, but as the radial reading type of apparatus 
occupies less space it is generally recommended. 

As the modulus of rigidity G of steel is sensibly 
constant irrespective of its tensile strength, and does 
not differ from a mean value of 11,930,000 Ib. per 
square inch, by more than + 1 per cent., it is not 
generally necessary to calibrate the meter and shaft 
in the shops, although this can be done in exceptional 
cases if required. Taking the above-mentioned value 
of G, the horse-power transmitted by a hollow shaft 
can be calculated from the formula 


18-58 (D4 — d4) NM 
LR 


where D is the external diameter and d the internal 
diameter, L is the length measured between the central 
planes of the collars, R is the radius of the scale, 
M is the mean scale reading, and N the revolutions 
per minute, taken by a counter; all measurements 
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are in inches. With regard to the accuracy obtainable, 
it may be pointed out that the scale is usually arranged 
#0 that the reading at full torque is from 50 divisions to 
100 divisions, and taking the lower figure, and assuming 
that the scale can be read to half a division, so that 
the maximum reading error is one quarter of a division, 
the error should not exceed 0-5 per cent. at full-load 
torque. 

In conclusion, we may mention that, in the unlikely 
event of the seale being broken, it can be replaced 
without in any way affecting the constant of the 
torsionmeter. The other factors upon which the 
readings depend are the length of the shaft between 
the collars and the radius of the scale, which are 
permanent dimensions of the instrument. If, by any 
accident, the meter should be damaged so that the 
position of the scale is altered, it would be thrown 
out of focus, so that no false readings could be obtained. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, part iculars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Detailae may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Pumping Plant, cold-starting, crude-oil-engine driven 
air-lift and centrifugal pumping plant for Nerth Western 
tailway, capable of delivering 12,500 gallons per hour 
against a total head of 48 ft. Indian Stores Department, 
New Delhi; March 18. (G.Y. 14,860.) 

Superheater Boilers, three, for 4-6-0, and 18 for 2-8-0 
locomotives. North Western Railway, Lahore, India ; 
April 15 (G.Y. 14,862.) 

Steel Casing Pipes of various diameters, 25,200 m., 
Oilfields, 


and couplings, shoes, &c. Argentine State 
Buenos Aires : April 2 (G.Y. 14,863.) 
Telegraph Wire, 4 mm., galvanised, 160,000 kg., and 


1-5 mm., 700 ke Also 32.800 insulators, 26,000 msulator 


hooks and 1,500 bolts Persian Ministry of Ways and 
Communications, Tehran; March 25. (G.Y. 14,869.) 

Pin Insulators, 800, rated at 6,600 volts, for use on 
overhead lines. Johannesburg City Council; March 22 
(A. Y. 12,945.) 

Switchgear, 22,000-.volt, and aceessories. State Elec- 
tricity Commission of Victoria, Melbourne; April 8. 
(A.Y. 12,947.) 

Transformer. 500 kVA, three phase, 50-cycle, ratio 


33,000/5,000, oil-immersed, self-cooled, outdoor-type 


City Electric Light Company, Limited, Brisbane ; 
May 14 (A. Y. 12,948.) 

Sewage-Purification Works to be constructed at 
Zagazig Egyptian Ministry of Public Works, Cairo ; 


March 27. (A.Y, 12,949.) 
Lamp Fittings, 500, for serics street hght ing 
burg, City Council ; March 21 (G.Y. 14,871.) 
Tramway-Track Material, comprising 19 tons of coach 
sorews, tie bars and nuts, fish plates with bolts and nuts, 
tramway rails. Johannesburg 
(G.Y. 14,872.) 


sheets, 


Johannes. 


and 960 tons of grooved 
City Council ; Mareh 21 

Metals, comprising copper 
circles, tin-plate, lead scrap and solder 
Egyptian Ministry of War and Marine, Cairo ; 
(G.Y. 14,873.) 

Fire Pumps, two, power-operated. Egyptian Ministry 
of the Interior, Cairo ; March 28 (G.Y. 14,875.) 

{xles, 136 (rough), for locomotives, carriages and 
wagons Rio Grande do Sul State Railways, Brazil 
March 28. (G.Y. 14,877.) 

feroplane Hangar to be erected at Dekheila 
Egyptian Ministry of Communications, Cairo ; 
G.Y¥. 14,878.) 

ixles and Tyrea, atee|, flanged 
of Brazil, Sac Paulo; March 26 


sheets and 
in sticks 


April 15 


brass 
tin 





\irport 
April 8 


North Eastern Railway 
(G.Y. 14,881.) 


Tubes and Soil Pipes. A firm in Vancouver desires to 
receive quotations from the United Kingdom for black 
and galvanized water tubes, threaded at both ends and 
with one coupling, in various sizes from {4 in. to 2 in., 
also quotations for 4in. single and double-hub soil pipes 
and fittings (G.Y. 14,370.) 

Copper Wire and Strip. A firm in Toronto desires to 
receive quotations from United Kingdom manufacturers 


for copper wire No. 33 gauge bare enamel, and No. 23 | 


gauge single cotten-covered, and flat copper strip. 

(G.Y. 14,874.) 
Steel Sheets. A firm in Toronto wishes to receive 
from United Kingdom manufacturers of 


Red mre 
electrical steel sheets for the manufacture of motor rotor 
and stator laminations. (G.Y. 14,876.) 








YORKSHIRE EDUCATIONAL ASSOCIATION FoR BUTLLDING 
INDUSTRY The third Conference of the Yorkshire 
Educational Association for the Building Industry is to be 
held in the Mappin Hall, Department of Applied Science, 
University of Sheffield, on Saturday, April 6. Sir 
Raymond Unwin, chairman of the Building Research 
Board, will open the Conference at 2.30 p.m., with an 
address on * Craftsmanship in Modern Building."’ In the 


evening, at 6 o'clock, Mr. E. G. Warland, head of the 
Building Department of the School of Technology, 
Liverpool, will speak on “Modern Masonry.” he 
honorary secretary of the Association is Mr. J. B. M. | 


Hay, The Technical College, Bradford, 


ENGINEERING. 


| CONTRACTS. 


| 


Messrs. Hartanp anpd Wotrr, Limrrep, North 
Woolwich, London, E.16, have received an order from 
Messrs. C. and A. Etheredge, Limited, London, for six 
open swim barges, each 69 ft. 6 in. in length. 

Messrs. Jonn M. HENDERSON AND Company, LIMITED: 
King’s Works, Aberdeen, have received an order for 


two 2-ton electrically-driven transporter cranes for the | 


East Indian Railway. 

Messrs. Tue Bueit Comsustion Company, Lrrrep, 
49, Moorgate, London, E.C.2, have secured an important 
contract for drying coconut from Messrs. Blue Bar 
Coconut Company, Limited, Laguna, Philippine Islands. 
The piant consists of three Allen-Buell (Bittner-system) 
vertical turbo dryers, each of which will be capable of 
dealing with 17 tons of wet material every 24 hours. 


The quantity of dried material delivered from each 
dryer will’ amount approximately to 5} tons in 24 
|} hours. The wet material has an initial moisture content 


| of 70 per cent., and this will be reduced to 3 per cent. 
| The dryers are heated by waste steam at a pressure of 

5 lb. per square inch. Other contracts, recently secured, 
| inchide extensions to drying plant at the Lincolnshire 

Beet Sugar Company's factory at Bardney the 
Second Lincolnshire t Sugar Company’s factory at 
Brigg, and a dryer for dealing with digested bones at 
the works 
| Company, Limited 








PERSONAL. 


Messrs. Perer Strvuss, Liurrep, Warrington, have 
appointed Mr. W. A. R. Davies, 58, Argyll-avenue, 
Luton, to be their representative in the Eastern Counties. 
He will deal with the firm's silver steel and small tools 


Suffolk, Huntingdon, Cambridge, Bedford, Oxford, 
| Northampton and Hertford. . 
Messrs. A. P. I. CorrerRett AND Son, consulting 
engineers, 54, Victoria-street, London, 8.W.1, inform 
us that their Bristol office, which was formerly at 28, 
Baldwin-street, is now at 18, Orchard-street. 

Mr. J. Munro, A.M.I.E.E., vice-chairman of the 
Association of Supervising Electrical Engineers, who 
for the past six years has been maintenance engineer 
with Messrs. Electrical Installations, Limited, has resigned 
that position to join the technical staff of Messrs. Bower 








Engineering Works (Electrical and General), Limited, 

14, Nicholas-lane, King William-street, London, E.C.4. 
Mr. Munro took up his duties on March | 
BOOKS RECEIVED. 

Practical Solution of Torsional Vibration Problems. 

With Examples from Marine, Electrical, and Auto- 

mobile Engineering Practice. By W. Ker Wrtson. 


London : Hall, Limited. [Price 25s. 
nt 

i merican 
Chapter XV. 
Association of 
Price 15 cents.] 

‘nited States Bureau of Mines. 
Gas-, Coke-, and By-product 


Chapman and 


Railway Signalling Principles and Practice. 
iutomatic Block Systems. New York : 
American Railroads, Signal Section. 


~ 


Monograph No. 5. 
Making Properties of 


j imerican Coals and their Determination. By A. C. 
FrecpNerR and J. D. Davis. Washingten: Superin- 
tendent of Documents. 

United States National Bureau of Standards. Handbook 
No. 19. Manual of Fire-Loss Prevention of the Federal 
Fire Council. Washington: Superintendent of Docu- 
ments. [Price 20 cents.] 


~ 


Inited States Geological Survey. Bulletin No. 857-E. 
Core Drilling for Coal in the Moose Creek Area, Alaska. 
By G. A. Wartne. [Price 10 cents.}] No. 864-A. 
Mineral Industry of Alaska in 1933. By P. 8. Smrrn 
[Price 10 cents.] Washington: Superintendent of 
Documents. 

‘nited States Geological Survey 


~ 


185-A. Studies in the Alkalinity of Some Silicate 
Minerals. By R. E. Stevens. [Price 5 cents.] No. 
185-D 1 Flora of Pottsville Age from the Mosquito 


Range, Colorado. By C. B. Reap. [Price 10 cents.] 
No. 185-F. A Lower Lance Florule from Harding County, 
South Dakota. By E. W. Berry. [Price 5 cents.] 
No. 185-G. Halloysite and Allophane. By C. 8. Ross 
and P. F. Kerr [Price 5 cents.]. Washington : 
Superintendent of Documents 

Inited States Coast and Geodetic Survey. 
cation 187. 
Arkansas (1927 
dent of Documents. 


~ 


Special Publi- 


Datum). Washington : 
[Price 15 cents.] 


Superinten- 


Department of Overseas Trade. No. 600. Economic 
| and Trade Conditions in the United States. December, 
1934, Report. By H. O. CwHarxetey. London: 


H.M. Stationery Office. [Price 5s. net.] 
The Mercantile Year Book and Directory of Exporters, 


1935. By Wavrer Liypiey-Jonges. London : 
Lindley-Jones and Brothers, Limited. [Price 20s. 6d., 
post free.) 

Blitter fiir Geschichte der Technik. No. 2. Auer von 
Welsbach. By Inc. Dr. Franz Sepiacer. Vienna : 
Julius Springer. [Price 3-60 marks.] 

Empire Fibres for Marine Cordage. Tests of Tarred 


and Untarred Cordage made from East African Sisal. 

Report of Exposure Tests Carried out by the Admiralty, 

1933-34. London Imperial Institute. [Price 1s.]} 
Engineering Economics. Works Orgamsation and Manage- 


ment. Book I. Elements of Industrial Organisation 
and Management. By T. H. Burnngam. Third 
edition. London Sir Isaac Pitman and “Sons, 
Limited, [Price 8%. 6d. net.) 


of Messrs. The British Glue and Chemical | 


and will cover the counties of Nottingham, Norfolk, | 


Professional Paper No. | 


First Order Triangulation and Traverse in | 


8, 1935. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLEssrRovuGH, Wednesd 


The Cleveland Iron Trade.—Little news is ascertainable 
concerning the Cleveland pig-iron trade. Sales ar 
still few and small, but the limited production continues 

| to be absorbed by the needs of makers’ own consuming 
ments and running contracts, and stocks are at 
ja low ebb. While customers remain backward, how. 
ever, they are rather less disinclined than of late to 
| discuss business, and they are understood to have rather 
considerable purchases to make to cover spring needs, 
}#o that some market activity in 'the very near future is 
|looked for. There is no shrinkage in local and other 
| home consumption, and deliveries to Scotland promise 
to be at least maintained, but export demand is light, 
and there is little to encourage hope of material improve 
ment in business with Continental firms. Quotations for 
shipment abroad keep well below the fixed deliver, 
prices for other than overseas trade, which are based 
on No. 3 g.m.b. at 67s. 6d. for local use, 69s. 6d. for 
supply to North of England districts beyond the Middles 
brough zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow 


Hematite—Conditions in the East Coast hematite 
branch are little changed. Makers continue to hint at an 
advance in export prices, though the demand from abroad 
is quieter than for some time. For long, terms obtain 
able fer shipment to foreign destinations have been 
substantially below the fixed minimum quotations for 
home purposes, and producers are disinclined to enter into 
new export contracts at the prices last accepted which are, 
they declare, unremunerative. Continental competition 
in markets abroad is keen. Producers of East Coast 
| brands have not a great deal of iron stored at the blast 

furnaces, and a large proportion of the accumulations 
Recognised market values are ruled by No. | 
for 





is sold. 
quality of iron at 69s. for local consumption, 71s 
delivery to Northumberland and Durham, 75s. to 78s 
for delivery to various parts of Yorkshire, and 75s. for 
| delivery to Scotland. 

Foreign Ore.—Consumers of foreign ore are still in a 
position to hold off the market, and appear to be a 
junwilling as ever to follow the upward movement in 
|prices. Merchants declare, however, that expiring 
|contracts will not be renewed, except at the recently 
advanced figures. Best rubio is 17s. 6d. c.i.f. Tees 
| Blast-Furnace Coke.—Durham blast-furnace coke 
plentiful and slow of sale, local consumers being well 
| placed as regards supplies. Good medium qualities are 
19s. 3d. to 19s. 6d. delivered to Tee-sside works. 

Manufactured Iron and Steel_—Most departments of 
semi-finished and finished iron and steel are turning out 
jheavy tonnage, but more forward buying would be 
much appreciated. Producers of constructional steel are 
busy, and manufacturers of railway requisites have a 
good deal of work on hand, while branches dependent on 
shipbuilding, though far from as actively engaged as 
could be desired, are better employed than for a lengthy 
period. Quotations, for home consumption, subject to the 
usual rebates, stand at : Common iron bars, 9. 12s. 6d 
packing (parailel), 8/.; packing (tapered), 101.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 


steel billets (hard), 7l. 7s. 6d.; iron and steel rivets, 
111. 10s.; steel boiler plates, 91. 5s.; steel ship plates. 
8l. l5s.; heavy sections of steel rails, 81. 10s. for parcels 


of 500 tons and over, and 91. for smaller lots; and fish 
plates, 127. 10s. Black sheets (No. 24 gauge) are 101. 10s 
delivered to home consumers, and 91. 5s. f.o.b. for ship 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge) are 131. delivered to home eustomers, and 111. 5s 
f.o.b. for shipment overseas. 

Scrap.—Several kinds of iron and steel scrap are 
good demand. Heavy steel is scarce, and while users 
endeavour to purchase at 5ls. 6d., sellers ask up to 
52s. 6d. Machinery metal is realising 55%., and up to 
53s. 6d. is paid for heavy cast iron. 





| Imports of Iron and Steel.—Last month’s aggregat« 

imports of iron and steel to the Tees amounted to only 

2,629 tons, composed of 149 tons of pig-iron, 1,995 tons 
of crude sheet bars, billets, blooms and slabs, and 485 tons 
of plates, bars, angles, rails, sheets and joists. The total 
unloadings in January were returned at 4,640 tons, of 
which 160 tons were pig-iron, 3,941 tons crude sheet 
bars, &c., and 539 tons plates, bars, angles, .c., and in 
the pre-war month of February, 1914, impor.s totalled 
5,150 tons, comprising 4 tons of pig-iron, 3,109 tons of 
crude sheet bars, &c., and 2,037 tons of plates, bars, 
| angles, &e. 





Tees Iron and Steel Shipments.—Shipments of iron and 
| steel from Middlesbrough and sub-ports during February 
, compare favourably with the tonnage shipped in January, 
| having regard to the shorter month, the total loadings 
|in February amounting to 46,264 tons, as against 50,586 
| tons in the first month of the year. Pig-iron shipments 
| last month were nearly 5,000 tons below those of January. 
| but February loadings of steel were a little larger than 
| those of the previous month. Of the 10,600 tons of pig- 
| irom cleared in February, 4,027 tons went abroad, and 
| 6,573 tons coastwise. Scotland was, as usual, the 
| largest receiver, taking 6,102 tons. The only foreign 
shipments of note were 1,200 tons to Sweden, 1,003 tons 
|to Australia, and 800 tons to Denmark. Manufactured 
iron clearances last month of 2,176 tons were some 
| 500 tons lower than in January, and the chief export 
| was 306 tons to South Africa. Steel shipments totalled 
| 33,488 tons, of which 20,443 tons went overseas, and 
13,045 tons coastwise. Among the principal customers 
for steel were Union of South Africa, 3,611 tons 
| Russia, 3,261 tons ; India, 2,851 tons ; Iraq, 1,712 tons 
| Denmark, 1,219 tons ; Straits, 1,143 tons; and Ceylor 
| 1,075 tons. 
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Marcu 8, 1935.] 


NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, Wednesday. 

and Steel._—The progressive movement which 
has been a feature of the local trades during the past 
few months has been maintained. Works are consuming 
nereased quantities of pig-iron, steel scrap, and alloy 
materials, Steel output shows an increase, The extent 
to which this section of local industry has improved 
during the past year is reflected in the latest statistics. 
Sheffield’s share of the country’s total output increased 
during that period from 11-4 per cent. in 1913 to 12-6 
per cent. in 1929; 13-3 per cent. in 1930, and 14-2 per 
cent. in 1934. The Sheffield district is now turning 
out more steel than the whole of Scotland. Before the 
war, the latter area ranked third in the list of steel- 
producing centres of the country, while Sheffield was 
placed fourth. Those positions have now been reversed. 
Departments devoted to the production of railway 
rolling stock are operating at recent level. Some works, 
however, are experiencing difficulty in booking sufficient 
orders to replace expiring contracts. Shipbuilders 
are consuming bigger tonnages of steel, forgings, castings, 
and deck furnishings. A local firm has just shipped 
to the Nauru Islands, Southern Pacific, a special con- 
signment of rotary drying machinery. Extensions of 
colliery coke-oven gas and by-product plants are respon- 
sible for special steels of all types being in improved 
demand. There is a more active call for steel pit props, 
beams, arches, and cambered girders. Armamens 
departments are badly in need of business. There is a 
freer flow of orders for agricultural machinery and 
parts. Judged on current indications, the forthcoming 
season promises to be more prosperous than many of 
its predecessors. Stainless steel output has doubled 
as compared with five years ago. Producing works 
have put operatives on additional shifts. The electrical, 
wireless, and automobile industries are good customer 
in magnets and magnet steel. Makers of electrical 
apparatus and parts are doing an improving trade. In- 
land needs are substantial, while foreign electrification 
schemes are responsible for some valuable orders being 
placed in this locality. The call for castings, rainwater 
and soil pipes for builders, improves. The tool-making 
branches are steadily employed. Foreign business is 
up to recent level. Inland buyers are placing orders 
freely with this area. Engineers’ small tools are active 
lines. The light foundries are busily engaged preparing 
for the new season. 

South Yorkshire Coal Trade.—The position as a whole 
shows little change. Inland needs are up to recent 
level. Foreign sales do not come up to expectations. 
More inquiries, however, are in circulation, and prospects 
are considered bright. The iron and steel trades are 
taking increased tonnages. Railways are also better 
buyers. Steam coalis steady. The housecoal market 
has bright features, but the gross volume of business 
being done is below normal. Foundry and furnace 
coke are firm, and gas coke steady. Quotations are: Best 
branch handpicked, 24s. to 26s. ; Derbyshire best house 
20s. to 22s.; Derbyshire best brights, 17s. 6d. to 19s. ; 
best screened nuts, 16s. 6d. to 17s. 6d.; small screened 
nuts, 15s. 6d. to 16s.; Yorkshire hards, l6s. 6d. to 17s. ; 
Derbyshire hards, 16s. 6d. to 17s. 6d.; rough slacks, 
Ss. to 98.; nutty slacks, 7s. to 8s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carvirr, Wednesday. 

Welsh Coal Industry.—Events in the steam coal trade 
of South Wales have again been unfavourable. While 
the persistent stormy weather, by delaying steamers due 
to load, has completely dislocated shipment arrangements 
and thrown deliveries into arrears, home trade has 
reacted as the result of the quieter tone of the iron and 
steel and allied industries. Slackness of demand, exces- 
sive stocks, and irregularity of employment, are the 
features which seem likely to continue for the next 
f weeks at least. New orders have come in very 
slowly. They include one from the Argentine Naval 
Commission for 15,000 tons of best Welsh Admiralty, 
and another for 7,000 tons on account of the Palestine 
Railways. Although the tenders for the Egyptian 
State Railways requirements for 300,000 metric tons of 
Welsh locomotive coals are not due until May 1, the 
reports cireylated last year that the German coal owners 
were seeking to secure the business by offering a barter 
arrangement, expressing willingness to take payment in 
cotton, are being repeated. As to what foundation 
there is it is not possible to say, but the tenders were 
invited for a definite range of named Welsh coals. Last 
year, both German and Polish offers were rejected. There 
iS no present indication of the modification of the Italian 
restriction of imports of British coals. The returns of the 
Great Western Railway ports for the nine weeks ending 
March 3, indicated that the total shipments of coal, 
including bunkers, reached 3,447,900 tons, representing 
a reduction over the period of 166,379 tons. 


_ Coalfield Audit.—In their report to the South Wales 
Coal Conciliation Board, the joint auditors reported 
that, for the three months ending January 31 last, the 
output of the South Wales Coalfield was 9,460,116 tons, 
of which exports and bunkers foreign absorbed 4,673,743 
tons, and home consumption 4,795,373 tons, the output 
showing an increase of 54,916 tons ; exports a reduction 
of 23.406 tons, and home consumption an increase of 
‘8.322 tons. While the average revenue was only 
"67d. higher at 130. 5-45d. per ton, the award against 
the owners in arranging the new wages ment 
increased the cost by 1}d. per ton, and there were other 
increases in outlay, converting a profit of 0-42d. per ton 
n the corresponding quarter into an adverse balance 


' 3-47d. per ton, a very serious loss from the owners’ 


___ SRG eS 





point of view. Since the period of the audit, the Welsh 
eoal trade has lost still further by the Italian restrictions 
and by the slackness of the iron and steel and allied 
trades. 

Iron and Steel.—While the iron and steel and allied 
trades of South Wales have shown a slackening of a 
fairly general character, imports of continental steel at 
Newport have tended to increase. The imports have 
also included 474 tons of weldless steel tubes from 
Czechoslovakia at Port Talbot, and 2,001 tons of pig-iron 
from India at Swansea. Other imports have been 
chiefly in the form of scrap iron. The employment in 
the tin-plate trade showed further restriction, amounting 
only to about 46} per cent. of capacity. While the com- 
petition abroad has grown keener and there is much 
complaint among independent tin-plate makers regarding 
the maintenance of the official prices of steel bars, no 
change in the values lately quoted have been indicated 
im any section. 








NOTES FROM THE NORTH. 
Griaseow, Wednesday. 


Scottish Steel Trade.—Fairly satisfactory conditions 
continue to prevail in the Scottish steel trade and the 
recent steady running of plant is well maintained. The 
de ds of rs have lately been on the increase, 
and specifications have been coming in with greater 
regularity. New business is being placed very slowly 
however, but work on hand represents quite a large 
tonnage and producers have a confident feeling that 
active conditions are almost certain to rule during the 
next few months. The general inquiry is good, and a 
fair amount of material against recent shipbuilding orders, 
as well as for home railways, has still to be placed, so 
that order books should be filling up very soon. In the 
black-steel sheet trade a strong demand prevails for 
the heavier gauges for home consumption and plant is 
kept running continuously, but there is not just so much 
doing in light-gauge sheets. The export side of the trade 
is still exceedingly poor and very little business is going 
through for black and galvanised sheets for overseas. 
Prices are unchanged and are as follows :—Boiler plates, 
9l. 5s. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, }-in., 81. 10s. per 
ton, and No. 24 gauge, in minimum 4-ton lots, 101. 10s. 
per ton ; and galvanised corrugated sheets, No. 24 gauge, 
131. per ton, in minimum 4-ton lots, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The slight improvement in the 
West of Scotland malleable-iron trade continues, and 
to-day’s production is on a larger seale than for some 
months. Part of this is due to the usual seasonal demand, 
but not wholly. The re-rollers of steel bars are still 
badly off for work, and although they have recently 
been doing a little better, they have to face very severe 
competition from the Continent, as well as from the un- 
controlled makers in the south. The following are the 
current market quotations :—‘‘ Crown’”’ bars, 91. 15s. 
per ton for home deliverv, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 7/1. 10s. per ton for export. 

Scottish Pig-Tron Trade.—No change has taken place in 
the Seottish pig-iron trade since last report, and the 
improvement of recent weeks is well maintained. The 
demand is mostly on home account as overseas business 
is as scarce as ever. Local foundries are taking delivery 
of a fairly good tonnage and hematite iron continues to 
move freely : the outlook for the immediate future is 
very satisfactory. To-day’s market quotations are as 
follows :—Hematite, 71s. per ton, delivered at the steel 
works; and foundry iron, No. 1, 72s. 6d. per ton, and 
No. 3, 70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, March 2, amounted to 61 tons. 
Of that total, 30 tons went overseas and 31 tons coast- 
wise. During the corresponding week of last year the 
figures were 155 tons overseas and 10 tons coastwise, 
making a total shipment of 165 tons. 

Shipbuilding.—While the shipbuilding industry in 
Scotland is not in too flourishing a state, there is never- 
theless quite a fair amount of work on hand, although 
fresh orders are not being booked commensurate with 
the tonnage being launched. During the month of 
February only a few new contracts were placed, but there 
are hopes of an improvement in this direction during the 
current month. The output from Scottish yards last 
month consisted of 8 vessels of 17,860 tons on the Clyde, 
and 1 vessel of 5,179 tons on the Forth. The figures 
for the year to date are :— 





Vessels. Tons. 
The Clyde cial ae 11 28,890 
The Forth oes & 1 5,179 
The Dee 1 300 
Total pai bod 13 34,369 


The announcement by the Prime Minister that the 
| Government now intends to proceed forthwith in bring- 
ing up our def*1ce forces nearer to a safety basis, has 
been well received in this district, and it is fully anti- 
cipated that the West of Scotland will receive its due 





share. The Clyde has a great record in naval construc- 
tion and the making of armaments, and if a fair pro- 
portion of the new work is placed on the Clyde, the whole 
| country will stand to benefit directly or indirectly. 
| Contract.—A contract for 24 sets of Diesel engines for 
| the lifeboats of the Cunard-White Star liner, Queen 
Mary, has recently been placed with Messrs. John I 
| Thornycroft and Company, Limited, The hulls of the 
| lifeboats will be built by Messrs. Hugh McLean and Son, 
‘ Govan, Glasgow. 
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NOTICES OF MEETINGS. 


Nortu-East Coast InstrruTIoN OF ENGINEERS AND 
Surpsuti_pEers.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘“‘ Flying Boats and their Pos- 
sible Developments,” by Mr. A. Gouge. 

INSTITUTION OF MECHANICAL ENGINnEERS.—To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. Dis- 
cussion on “ Recent Work in Testing Steel of Mild and 
Moderate Tensile Strength,” to be opened by Prof. 
B. P. Haigh. North-Western Branch: Thursday, 
March 14, 7.15 p.m., Engineers’ Club, Albert-square, 
Manchester. ‘‘ Worm Gear Performance,” by Dr. H. E. 
Merritt. Southern Branch: Thursday, March 14, 
7.15 p.m., Municipal College, Portsmouth. ‘‘ Compres- 
sion Igaition Engines,”” by Nt. C. B. Dicksee. Yorkshire 
Branch : Thursday, March 14, 7.30 p.m., Hotel Metropole, 
Leeds. Branch Chairman’s Address: ‘A Survey of 
Engineering and Metallurgical Progress,” by Mr. G. E. 
Wolstenholme. 

Institute or Metrars.—Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. “Electric Annealing and Heat-Treatment 
Furnaces,” by Mr. A. G. Lobley. Scottish Local Section : 
Monday, March 11, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Annual General Meeting. “ Welding,” 
by Dr. J. H. Paterson. Swansea Local Section : Tuesday, 
March 12, 6.15 p.m., The Y.M.C.A., Swansea. Annual 
General Meeting. ‘‘ Some Recent Developments in the 


Hardening of Non-Ferrous Metals by Heat Treatment,” 
by Mr. W. T. Griffiths. North-East Coast Local Section : 
Tuesday, March 12, 7.30 p.m., Armstrong College, 


Newecastle-upon-Tyne. Discussion on “The Improve- 
ment of White Bearing Metals for Severe Service : Some 
Jeneral Considerations,” by Mr. D. J. Macnaughtan. 
London Local Section: Thursday, March 14, 7.30 p.m., 
The Society of Motor Manufacturers and Traders, Ltd., 
38, Pall Mall, S.W.1. “ Failures in Service,” by Dr. H. J. 
Gough. 

Royat Instrrvtion.—Saturday, March 9, 3_p.m., 
21, Albemarle-street, W.1. ‘“ Electromagnetic Radia- 
tions,’ by Lord Rutherford. 

INsTITUTION OF ExxrctTrIcAL Enoatnrrers.—North- 
Eastern Centre : Monday, March 11, 7 p.m., Armstrong 
College, Neweastle-upon-Tyne. “ The Control of Voltage 
and Power Factor on Interconnected Systems,” by 
Mr. O. Howarth. South Midland Centre: Monday, 
March 11, 7 p.m., James Watt Memorial Institute, 
Birmingham. ‘“ The Droitwich Broadcasting Station,” 
by Messrs. N. Ashbridge, H. Bishop, and B. N. Macharty. 
Scottish Centre: Tuesday, March 12, 7.30 p.m., The 
Royal Technical College, Glasgow. “‘ A Cathode-Ray 
Oscillograph Equipment Embodying a High-Voltage 
Gas-Filled, Sealed-Glass, Oscillograph Tube,’’ by Prof. 
S. Parker Smith. Dr.-Ing. C. E. Szeché, and Mr. E. 
Bradshaw. Hampshire Sub-Centre: Wednesday, 
March 13, 7.30 p.m., The Municipal College, Portsmouth. 
“The Reception of Wireless Signals in Naval Ships,”’ by 
Dr. W. F. Rawlinson. Institution : Thursday, March 14, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘‘ The Engineer Administrator,” by 
Mr. E. 8S. Byng. Dundee Sub-Centre: Thursday, 
March 14, 7.30 p-m., University College, Dundee. “ Glass- 
Bulb, Mercury-Are Rectifiers,” by Mr. A. M. Browne. 
Meter and Instrument Section : Friday, March 15, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Meeting. Discussions: (i) “To what Extent can 
Potential Transformers be Abolished,’’ to be opened by 
Mr. C. W. Marshall. (ii) ‘* The Right Use of Overload 
Characteristics of Meters,”” to be opened by Mr. G. F. 
Shotter. (iii) “The Overload Performance of Current 
Transformers,” to be opened by Mr. J. G. Wellings. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, March 12, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. General Meeting. “ A Diesel- 
Electric Paddle Ferry Boat,” by Mr. M. E. Denny. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre: Tuesday, March 12, 7.30 p.m., King’s Head 
Hotel, Coventry. ‘* Small Marine Engines,” by Mr, A. E. 
Pendrell. 

INSTITUTION oF CrviL ENGINEERS. Wednesday, March 
13, 6 p.m., Great George Street, S.W.1. Informal Meet- 
ing. Discussion on ‘ Shrinkage and Construction Cracks 
in Concrete’? by Dr. O. Faber. Birmingham and 
District Association: Thursday, March 14, 6 p.m., 
James Watt Memorial Institute, Birmingham. Ordinary 
Meeting. ‘“* Vibrations in Engineering Structures,” by 
Prof. C. E. Inglis. Manchester and District Association : 
Thursday, March 14, 6.45 p.m., Manchester Literary and 
Philosophical Society, 36, George-street, Manchester. 
“The Alignment of the Mardale Tunnel,” by Mr. D. G. 
Davies. 


For Meetings of Other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








IrautaAN Navat Vessets.—The Italian submarine 
Glauco was launched recently from the Monfalcone 
shipyard, Trieste, of Messrs. Cantieri Riuniti dell’ 
Adriatico. The vessel has a length of 239 ft. 6 in., 
a beam 23 ft. 7 in., and a submerged displacement of 
1,026 tons. The trials of the submarine Naiade, built by 
Messrs. Cantieri Navali Franco Tosi, Taranto, were also 
completed recently. She is a coastal craft having a 
surface displacement of 600 tons and a submerged 
displacement of 700 tons. The two 8,000-ton cruisers, 
the one building by Messrs. Cantieri Riuniti, at Trieste, 
and the other by Messrs. Odero-Terni-Orlando, at 
Muggiano, Spezia, have received the names Luigi di 





Savoia Duca degli Abruzzi and Giuseppe Garibaldi. 
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* “Trade Names,” 


ANNUALS AND REFERENCE BOOKS. | 1934.—The fifty-first annual edition of this well-known 
The Electrical Trades Directory and | year-book has recently made its appearance. 
The 1935 edition of the Blue Book, which | tains particulars, compiled from official sources, of all 
this year is published by Messrs. Benn Brothers, 
Bouverie House, Fleet-street, London, E.C.4, | Britain and Ireland. The full name and address of 
st the price of 25s. net, dces not differ greatly from its | each society is given, then follow the names of the 
fifty-two predecessors, and forms, as usual, a complete | officers, data regarding entrance fees, annual sub- 
directory of all branches of the electrical industry. 
It contains some 1,500 pages sectionalised into ‘* Hand- 
book,"’ ** Alphabetical,” *‘ Geographical,”’ ** Classified 
* Telegraphic Addresses,”’| are also briefly stated. 
‘Dominion and Colonial and U.S.A.” Of these, the | 14 sections, respectively dealing with science generally ; 
Trade Names section is new and provides a much- | astronomy, mathematics and physics ; 
needed guide in tracing products which are marketed | photography ; 
cognomens. 


more or less fanciful 


last year, the 


Handbook section has not | science and statistics; mechanical science and archi- 
undergone any important changes, though care has 
been taken to bring the information up-to-date. This, | horticulture ; 
indeed, applies throughout the volume generally, where 
a combination of utility and accuracy, not to be attained 
without much hard work, is evident. 

Official Year Book of Scientific and Learned Societies, 


It con- 


the leading scientific and learned societies in Great 


scriptions, &c., dates and times of meetings, and a 
| record of the publications issued during the season 
1933-1934. In some cases, the objects of the society 
The book is divided into 





chemistry and 
geography, geology, and mineralogy ; 
After its| biology, microscopy, and anthropology; economic 





tecture ; naval and military science; agriculture and 
law; literature, history, and music ; 
psychology ; archwology ; and medicine. The volume 
is well printed and strongly bound, and is published, 

rice 10s. net, by Steabe. Castes Griffin and Company, 
imited, 42, Drury-lane, London, W.C.2. 
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OXIDATION LUBRICATION. 


Tue high standard of efficiency and reliability 
attained by modern machines is, to a very large 
extent, due to improved methods of lubrication 
and increased knowledge concerning the properties 
of lubricants. It is usually assumed that there are 
two distinct types of lubrication—fluid film lubrica- 
tion in which the surfaces are separated by a free- 
flowing layer of lubricant, and boundary lubrication, 
in which the film is extremely thin and influenced 
by the cohesive forces of surface attraction. 

Conditions governing fluid film lubrication are 
well established, and it is merely necessary to state 


that they are controlled by the criterion p° where 


Z is the viscosity of the lubricant, N is the speed 
of rotation, and P is the intensity of bearing 
pressure. Temperature rise is dependent upon P 
and the heat generated is mostly removed with the 
lubricant, thus maintaining cool running conditions. 

Excessive load, slow-running, or low-viscosity 
lubricant may reduce the thickness of the film to 
such an extent that its continuity is interrupted 
by surface irregularities or “high spots.” This 
may restrict the flow of lubricant, cause excessive 
temperature rise and possibly lead to seizure. Some 
hold the opinion that conditions over the “ high 
spots’ area are those of boundary lubrication, and 
that the chemical properties of the lubricant and 
the nature of the bearing surfaces become pre- 
dominant factors. The coefficient of friction for 
boundary lubrication may, however, exceed 0°15, 
and the fact that bearings do operate under con- 
ditions in which surface irregularities interfere 





with the continuity of the film provides definite 
evidence that very little true boundary lubrication 
can be present, and that either fluid film conditions 
are being maintained in a modified form, or that 
some other reason must be given to account for the 
low coefficient of friction that makes operation 
possible. 

The limiting film thickness applicable to viscous 
flow is clearly an important but uncertain factor. 
Kingsbury has stated that fluid film lubrication is 
possible with films as thin as 0°000025 in.; the 
late Sir Thomas Stanton* obtained viscous flow with 
a film thickness of 0 -00005 in., and the late Sir W. 
Hardyt expressed the opinion that ‘ boundary 
lubrication gives place to complete lubrication 
when the layer is of the order of one-hundredth 
of a millimetre (0-0004 in.) in thickness, and as 
the thickness of the layer is reduced by increasing 
the load, the lubrication changes its character 
so greatly as to justify the recognition of two 
kinds or stages of boundary lubrication.” 

The late Mr. H. M. Martin maintained that 
lubrication was essentially a kinetic action, and 
that breakdown of the viscous flow conditions 
must inevitably lead to seizure, and Stanton, in a 
paper read before the British Association in 1927, 
stated that there was considerable evidence to show 
that the phenomenon of seizure coincided with the 
transition from film to boundary lubrication. In 
that paper, however, he also drew attention to 
the results of some rather remarkable experiments 
with a special gas-heated journal bearing appa- 
ratus designed by Jakeman for testing lubricants 
at temperatures higher than those attainable 
by normal running. It was found that one 
mineral oil having a boundary or adsorbed layer 
coefficient of friction of 0-125 seized at 94 deg. C. 
after attaining a minimum coefficient of friction of 
0-0018, whilst another mineral oil having a boundary 
friction coefficient of 0-126, seized at 224 deg. C. 
following a minimum friction coefficient of 0-0010. 
Castor oil, tested under identical conditions and 
having a boundary coefficient of friction of 0-08, 
seized at 138 deg. C. with a minimum friction 
coefficient of 0-0012. This led to the conclusion 
that it was possible to obtain a straight mineral 
oil which maintained film conditions up to tem- 
peratures in excess of the limiting temperature 
for castor oil, and that oils which possess that 
somewhat indefinite quality termed “ oiliness”’ 
are not necessarily the best if lubricating value is 
based upon seizing temperature and minimum 
coefficient of friction. Marshall and Barton,{ as 
a result of tests on piston lubrication, also came 
to the conclusion that no substantial benefit was 
to be derived from compounding mineral oils to 
improve “ oiliness.”’ 

In view of the complex character of the problem 
and the inconsistent nature of experimental 
results, it is hardly surprising that thin film lubrica- 
tion provides an interesting subject for research. 
The latest developments are in connection with 
Gilson’s§ suggestion that lubrication may be 
influenced by a reaction between the bearing 
surfaces and the lubricant, and that this reaction 
is affected by the surrounding atmosphere. Gilson’s 
apparatus enabled kinetic tests to be carried out 
in air, oxygen, hydrogen, or in vacuum, and friction 
was found to be least with the two former, i.e., 
when conditions were favourable for oxidation to 
occur. Further work in connection with this 
important discovery has been carried out by 
R. O. King and C. Jakeman, who used the gas- 
heated journal mentioned previously. This is 
described in Lubrication in Oxodising Conditions 
(Aero. Research Committee, R. and M. No. 1517). 
Static tests to determine friction temperature con- 
ditions in nitrogen or air have also been carried out 
by Miss M. E. Nottage, and are given in Lubrication 
Research Paper No. 2, A Study of the Boundary 





* “ Characteristics of Cylindrical Journal Lubrication 
at High Values of the Eccentricity.” Proc. Roy. Soc., 
A, vol. cii. 

+ Lubrication Research. Technical Paper No. 1. 
‘* The Analysis of Lubricating Oils by Physical Methods. ’ 

t “ Lubricating Oils. Laboratory Tests in Relation 
to * Practical Results.” Society of Chemical Industry, 
vol. xlvi, 1927. 

§ “* Some Little-Understood Factors Affecting Lub- 
rication.” Journal of Industrial and Engineering Chemis- 
try, vol. xviii, 1926. 
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of Mineral Oils of Different 
Origin, recently issued by the Department of 
Scientific and Industrial Research. Both papers 
are important, in view of the light they throw on 
certain previously inexplicable phenomena. 

The mineral oils used in King’s experiments were 
subjected to drastic oxidation conditions by contact 
with combustion products from the gas-heated 
journal and a current of air electrically heated 
up to about 160 deg. C. Load and speed were 
kept constant, and viscosity varied by raising 
the journal temperature. Under these conditions, 
it was found that lubricating value, expressed in 
terms of minimum coefficient of friction and seizing 
temperature, improved with the progress of the test, 
and was also dependent upon the mechanical finish of 
the surfaces, the best results being obtained with a 
bronze bush polished with dry emery and “ run in” 
with castor oil doped with a small amount of lead- 
tetra-ethyl. 

It may be assumed from the temperature range 


that the about 1-0 


Lubricating Value 


N 
decreased from 


Z 
P 
to 0-1, or possibly lower. Under such conditions, 
the film would be exceptionally thin, and failure 
by seizure in the case of the less accurately finished 
surfaces at relatively low temperatures ranging from 
about 100 deg. C. to 150 deg. C., according to 
the oil used, is not surprising, in view of the effect 
of surface irregularities. 

Changes in the value of the coefficient of friction 
as temperature increases seem to be reasonably 
consistent with fluid film conditions almost up to 
the point of minimum value, and the lower friction 
obtainable with the better-finished surfaces 
possibly due to the fact that thinner continuous 
films can maintained. The most interesting 
feature of the results is the decreasing minimum 
friction coefficient and the increasing temperature 
of seizure with continued of the oil. In the 
case of one particular mineral oil the seizing tempera- 
ture increased from 158 deg. C. to 309 deg. C., and 
the minimum coefficient of friction decreased from 
0-0010 to 0-00045 after about 200 hours of con- 
The improved ability of the lubricant 
to operate at temperatures high enough to produce 
partial combustion is attributed by King to chemical 
activity associated with the incipient stages of 
oxidation. That surface improvements are not 
responsible is shown by the fact that fresh samples 
of the oil go through the same sequence of stages. 

it suggested that activated molecules are 
formed during primary stages of oxidation by 
ittachment of an oxygen molecule to an oil mole- 
cule, and that these activated molecules accumulate 
on the adsorbed or boundary films to form layers 
whose rigidity decreases in the direction of motion 
as their thickness increases, thus providing surfaces 
along which motion can occur with minimum 
friction. Fluid-film conditions will in 
conjunction with these thickened layers, and it is 
possible that their formation enables much thinner 


criterion 


is 
be 


us 


tinued use. 
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also occur 
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friction and no sign of gumminess, even at 106 deg., 
when tested in air. The failure of the first oil 
might, therefore, be attributed to oxidation and 
subsequent polymerisation above a temperature of 
70 deg. C. It is evident that a solid surface can 
modify the properties of the lubricant in contact 
with it, and that the properties of the adsorbed 
layer, influenced in addition by heat or change of 
atmosphere, may be very different from the proper- 
ties of the lubricant in bulk. Owing to the complex 
constitution of mineral oils, classification of the 
results proved a difficult matter. The shape of 
the friction-temperature curves indicate, however, 
that in the case of distillate oils friction remains 
constant or decreases with rise of temperature up 
to about 60 deg. C., the change in friction being 
possibly due to increased activity of the surface- 
active constituents, tending to make these displace 
constituents of less lubricating value adsorbed at 
lower temperatures, this being accompanied by 
oxidation which formed products of either increased 
or decreased lubricating value. 
friction generally increased, due to polymerisation 
or secondary oxidation accompanied by gumming. 
In the case of residual oils, friction increased with 
rise of temperature up to about 60 deg., due to 
polymerisation, accompanied in some cases by 
oxidation, and above this temperature remained 
fairly constant. Polished steel surfaces were 
mostly used. A few tests carried out with silver- 
alloy surfaces showed that surface conditions might 


layer of lubricant in contact with them. Since 
copper tends to promote oxidation activity, whilst 
tin tends to inhibit this action it might be antici- 
pated that friction should be less with copper than 
with a tin-alloy such as bronze. Experiments with 
actual bearing metal alloys might be made to verify 
this. 

No bearing should have to withstand the exacting | 
conditions of true boundary lubrication, except 
possibly during very short periods of starting and 
stopping, and it is doubtful even then whether the 
best possible boundary film conditions would be 
able to prevent damage to the surfaces. Very few 
bearings, also, are likely to be subjected to either 
a load or temperature quite as excessive as that 
used by King for his experiments. The low value | 
for in these experiments has already been 
mentioned, and it would be interesting to know 
whether reduction of both load and speed in the 
same ratio would be likely to produce any material 
difference in the friction and seizing conditions. 
This is mentioned since, owing to the high intensity 
of loading of 1,000 Ib. per square inch of projected 
area, or probably nearly one ton per square inch on 
the actual film, it seems possible that lubrication 
might be influenced by viscosity increased due to 
pressure. Oxidation is usually regarded as a detri- 
mental feature of lubrication practice, and the fact 
that it may have a beneficial influence may appear 





continuous films to be maintained. It may be 
mentioned that a feature of film lubrication is the 
association of a low coefficient of friction with a) 
thin film. 

Interesting infcrmation concerning chemical | 
activity at the boundary or adsorbed layer is given | 
by Miss Nottage, who has continued the stati 
tests on mineral oils described in Lubrication 
Research Paper No. 1, issued in 1930. In that 
paper it was shown that percolation of a commercial 
oil over glass beads decreased its lubricating value. 
Some percolated oils, however, regained their 
original friction conditions on exposure air. 
Nitrogen produced no material effect, and “ re- 
covery was evidently due to oxidation. It was 
also noticed that, with increase of temperature, 
friction showed a primary rise or fall, followed in 
most cases by a secondary rise, conditions in air 
being different from those obtained in nitrogen. | 
Tests with the unsatisfactory mineral oil used by 
Stanton showed that a steep secondary rise of | 
friction commencing at 70 deg. C. occurred in air, 
and that at 90 deg. C. the oil had become very 
gummy, and practically ceased to lubricate. In 
nitrogen, however, this oil continued to lubricate | 
at 106 deg. The mineral oil, which gave good 


to 





results based on minimum friction and high seizing | 
temperature, showed very little secondary rise of! 





| contradictory. 


It must be noticed, however, that 
whilst oxidation activity has been shown to improve 
the lubrication value of a mineral oil, the actual 
formation of visible products of oxidation are 
definitely detrimental, and the mineral oils that give 
the best results are those in which oxidation activity 
produces the minimum quantity of what may be 
termed low-temperature oxidation products. King* 
has shown that by doping an oil with a small} 
amount of lead-tetra-ethyl, formation of car- 
bonaceous products may be delayed and oxidation 
controlled. 

Gumming is definitely shown to be a cause of 
lubrication failure, and lubricants possessing this | 
utidesirable characteristic must be avoided, especially 
for high-temperature work. 








THE CAUSE AND PREVENTION 
OF ACCIDENTS. 

In the second of the three Shaw lectures, which 
was delivered before the Royal Society of Arts on 
Monday, March 4, Mr. G. Stevenson Taylor, H.M. 
Deputy Chief Inspector of Factories, described a 
number of typical accidents, which had resulted | 


* “ The Effect of Metallic (Lead) Dope on the Carbonisa- 
tion of Oil in the Combustion Space of an Engine.” R. O. | 
King, Enorneerine, August 25, 1933 (page 183). 


Above 60 deg. C., | 


have a marked influence upon the properties of the | 


| derating element. 


caused 
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| from the pre-disposing factors scheduled by Mr. D. R. 
Wilson the week before. These factors, he pointed 
out, might be divided into the personal and the 
impersonal. The former included fatigue, speed of 
production, inexperience and accident proneness ; 
and the latter plant lay-out, lighting, heating and 
ventilation. Though the mass-effect of these 
factors on accident causation could be ascertained, 
their influence in connection with any individual] 
jaccident could only be determined in a limited 
number of cases. For jnstance, if a man fell through 
an unfenced opening in a floor, inadequate illumina- 
tion of the vicinity might be an important factor, 
But even if the illumination were adequate, it 
might still be a factor if the man had defective 
eyesight. In any event, the over-ruling cause was 
the unfenced condition of the opening. In fact, an 
accident was always directly caused by some 
physical object or condition, and investigations were 
| therefore generally directed to the determination of 
these, other matters being regarded as subsidiary. 
| Classifications of accidents based on these maia 
causes are, as is well known, set out in the Annual 
Report of the Chief Inspector of Factories, but a 
table given by Mr. Taylor showed that in 1933 
688 fatalities and 112,572 accidents occurred, and 
that these could be distributed over 21 causations 
and 30 industrial groups. Contrary to expectations, 
machinery accounted for only about one-fifth of the 
accidents in factories, the actual number being 
23,962, of which 163 were fatalities. The percentage 
due to this cause was 20-6 per cent. of the total 
|and 23-7 per cent. of the fatalities. Of these totals, 
1,301 non-fatal and 35 fatal accidents were due to 
transmission machinery, and 137 non-fatal and 18 
fatal to shafting, a state of affairs which, as has often 
| been pointed out, is largely due to the impression 
that smooth clean shafting can be approached with 
safety. This is, of course, quite erroneous. Risks 
taken with belts also lead to unnecessary accidents, 
though lack of proper fencing and_ insufficient 
maintenance were other pre-disposing 
Power-driven lifting machinery, such as hoists and 
cranes, accounted for many accidents, the 
numbers in 1933 being 2,082 non-fatal and 69 fatal. 
Some of these were due to failure of the human 
element, under which heading come improper 
slinging and want of care and attention on the part 
of the driver or persons passing near the load, while 
others arose from inadequate fencing, overloading, 








causes. 


also 


| defective design and lack of periodical examination. 


Woodworking machinery. in spite of its use having 
been subject to special regulations since 1922, 
accounted for 2,761 non-fatal and three fatal 


|accidents, the causes being the high speed of the 


cutting tools, the extent to which feeding and 
manipulation of the wood was necessary, failure to 
provide guards, defective parts and the employ- 
ment of young and untrained workers. Much the 
same causes might be said to have operated in the 
case of power presses. The use of these has greatly 


| developed in recent years and they were responsible 


for 538 accidents, including one fatality in 1933. 

Similarly, the 36 fatal and 1,641 non-fatal acci- 
dents coming under the head of transport arose 
from causes which may be described as due mainly 
to failures of the human element, though a certain 
number were due to structural defection or bad 
lay-out. Want of care was also the pre-disposing 
factor in the 25 fatal and 221 non-fatal accidents 
due to electricity and, in this connection, it 1s 


| worth pointing out that 40 per cent. of these occurred 


to skilled persons who are prone to take unnecessary 
risks. This seems to be partly due to familiarity 
and partly due to the fallacy that pressures below 
250 volts alternating current are safe in all circum- 
stances. In the case of explosions, on the other 
hand, the human factor seems to be a less prepon- 
Of the 17 fatal and 744 non-fatal 
accidents coming under this heading, the majority 
were due to one of two main causes. The failure 
of the containing vessel and the ignition of a solid, 
gas, or liquid under conditions which set up 4 
considerable pressure. Such explosions occur less 
in boilers than in compressors or receivers. Those 
by the ignition of combustible matter 
in compressed air or oxygen, due to the presence 
of fatty matter or for other reasons, are almost 
invariably disastrous. That dust will cause explo 
sions is not recognised as it should be, and the large 
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quantities of inflammable gases now used in industry 
are a further potential and actual source of danger, 
both of explosion and fire, not to speak of gassing. 
\ccidents were, in fact, reported under all these 
three headings, though the numbers were not large. 
Further, molten metal and hot and corrosive sub- 
stances accounted for 22 fatal and 5,931 non-fatal 
accidents in 1933, or over 3 per cent. of the total 
fatal, and 5 per cent. of the total non-fatal, accidents. 
Moreover, no less than 355 fatal and 70,000 non- 
fatal accidents were not due to machinery of any 
kind. but could be classified under such headings as 
hand tools, falls of persons and materials, collisions 
with objects and the handling of goods ; the primary 
eause being, again, some failure of the human ele- 
ment, including neglect to use plant in a proper 
working condition and attempts to lift articles 
beyond the human capacity. 

The remedy for this state of affairs, as Mr. Taylor 
hints, and as Mr. Wilson pointed out in the first 
lecture, is easier to discover than to apply. Since 
1844 the fencing of certain machinery has been 
compulsory in all textile factories, and this require- 
ment was extended to other industries by subsequent 
Acts, while safety provisions have generally been 
tightened up. Under the consolidating Act of 1901, 
the Secretary of State was empowered to make 
codes of special regulations for dangerous trades 
ind such codes have been issued for 43 industries 
and processes; while, by the Workmen’s Com- 
pensation Act of 1923, he is able to direct certam 
classes of factories to set up safety organisations, 
and experience shows that these bodies, whether 
voluntary or compulsory, can do much to eliminate 
causes and to reduce accident rates. Nevertheless, 
it is obvious that much remains to be done, and 
ways, for they are numerous, must therefore be 
sought to bring about an improvement in the 
existing state of affairs. 








SHIPPING AND SUBSIDIES. 


AvrnouGH there is international unanimity on 
few points of major policy, all nations agree in 
recognising the essential importance of adequate 
and well-found sea transport. The more acute 
nationalism may demand that goods purchased 
from overseas shall be carried in the ships of the 
buying country or, in retaliation for some difference 
of opinion, indulge in needless “ flag discrimination ; ” 
but no nation wants to abandon its foreign sea- 
borne trade, however small, or is even inclined to 
jeopardise it by insisting that exported merchandise 
also must travel in its own ships or not at all. 

All nations want to sell goods; most of them 
would like to buy more than they do at present ; 
yet shipping all over the world is in a parlous state. 
To render itself independent, to avoid sending 
money abroad, or to keep its people employed, one 
country after another has deliberately impeded the | 
transfer of commodities by means of tariffs and | 
quotas in exactly the same arbitrary manner as| 
some countries had previously checked the free | 
migration of human beings; without appearing to 
realise that the restricted flow of goods must affect 
cargo tonnage just as restricted immigration has | 
already affected the fleets formerly engaged in that 
trade. Thus successive national governments, | 
having assisted in knocking down the shipping | 
industry with one hand, have been driven to help it 
up again by distributing financial aid with the| 
other, and even Great Britain, after clinging to the | 
old system as long as possible, has been compelled | 
to take similar action. 

In considering the nature and scope of the help 
now available for British shipping it is necessary to 
keep in mind the dual interests of the shipowners | 
and the shipbuilders. While trade is good and there | 
‘is a demand for tonnage, both interests are served 
by a steady activity in building ; but when there is 
an excess of tonnage, as at present, the interests of 
the two parties are at variance. The British 
Shipping (Assistance) Bill really contains the matter 
of two Bills; one to help the tramp owners to 
compete with the world depression and particularly | 
with the competition of subsidised foreign shipping. 
and the other to sustain the shipbuilding industry | 
by accelerating the normal rate of replacement of | 
existing tonnage. 


| from the vessels on existing routes, many of them 





_ ENGINEERING. 





259 








The first suggestion of Government assistance 
for British shipping came from the Tramp Ship- 
owners’ Committee rather more than a year ago 
The Government attitude, expressed by Mr. Runci- 
man, as President of the Board of Trade, was that 
any scheme for a subsidy must come from the 
industry in the first place, as the Government had 
neither the intention nor the desire to assume 
control of the mercantile marine. The original 
proposals were not accepted, but further discussions 
were successful in settling the points of difference, 
and the measure passed both Houses of Parliament 
without any intensive opposition. The Bill, how- 
ever, relates to tramp shipping only so far as the 
subsidy is concerned, and does not apply to cargo 
liners; whereas the replacement provisions apply 
to both tramps and to cargo liners engaged in the 
transport of general merchandise. Tankers, ships 
carrying more than twelve passengers, refrigerated 
tonnage, and coastwise and short-sea traders are 
outside the “‘ scrap and build ” scheme. 

The probable effect of this difference in the applic- 
ability of the two parts of the Bill has occasioned 
considerable comment. Lord Essendon criticised 
some of the provisions in an address to the Insur- 
ance Institute of London some weeks ago; Mr. 
G. J. Innes, vice-chairman of the British Corporation 
Register, regretted the exclusion of cargo liners 
from the benefits of the subsidy, and on February 28, 
at the 58th annual meeting of the Chamber of 
Shipping of the United Kingdom, the situation was 
reviewed in detail by Mr. L. C. Harris in his presi- 
dential address. While confirming the willingness 
of the Chamber to support the Parliamentary action 
for promoting better conditions for the shipping 
industry, he expressed some concern as to the 
eventual outcome of the inducement to build, with 
Government aid, ships which the industry had 
hitherto refrained from ordering without such 
inducement. 

The position of the liner companies is not unlike 
that of a railway faced with the competition of 
unrestricted road services between the same ter- 
minal points. Where the time in transit is a 
factor of importance the liner, like the railway, has 
the advantage of being able to operate at consider- 
ably higher speed than the competing service, but 
the establishment and maintenance of a regular 
schedule, with little or no opportunity to deviate 
from the route or the programme, involves over- 
head charges of considerable amount, which must 
be met whether freights are plentiful or not. The 
tramp steamer, like the road vehicle before the 
passing of the Road Traffic Act, is not hampered by 
an expensive organisation nor by the necessity of 
keeping to an exact time-table; but it is more 
susceptible to the effect of supply and demand upon 
the level of freight rates, and must expect to spend 
more time in profitless ballast voyages. 

The analogy between sea and land transport must 
not be pressed too far, as the historical develop- 
ment of the two industries proceeded on very differ- 
ent lines. In almost all cases the railways did the 
pioneer work in creating a transport market suffi- 
ciently profitable to induce long-distance road 
competition. On the sea the tramps were the 
pioneers, and the development of regular lines 
followed later, when the trade had gathered 
sufficient volume and continuity to warrant the 
greater capital outlay. It may be supposed that a 
considerable and permanent reduction in the trade 
of a particular route would affect shipping facilities 
in the same sequence until, if the shrinkage assumed 
sufficient proportions, the traffic would tend to 
revert to its former condition of an exclusively 
tramp trade. 

The present position is that, while both tramp and 
cargo liner are exposed to the competition of foreign 
subsidised tonnage, only the tramp is to receive 
assistance to combat it, although, as Mr. Harris 
indicated, there is some hope that this omission may 
be repaired if it can be shown the absence of similar 
support to cargo liners is actively detrimental. In 
addition, however, there appears to be a danger 
that the “scrap and build” policy, unless sub- 
jected to some control, may lead to the construc- 
tion of liner tonnage which otherwise would not 
be built, and which can only succeed by taking trade 





under the same flag. In this respect, it is suggested 
that the lessons of the Trade Facilities Act have been 
insufficiently studied. The Act certainly assisted 
shipbuilding, but the shipowners found that “ the 
ships which they should have built on a wave of 
recovery were built prematurely without profit. and 
postponed the recovery when they might have 
hoped to build them with profit.” 

The subsidy problem is complicated by the fact 
that it is not, in every case, a question of trade only. 
The Great War showed the importance of merchant 
shipping as a factor in national defence and the need 
even for a neutral country to be able to relv, in 
such an event, upon its own resources to supply 
its own requirements. This aspect has not been 
so freely stressed in arguments for subsidies, but 
there is little doubt that it has influenced the present 
extent of the practice. ~ On the other hand, a general 
restoration of international trade to something 
approaching pre-war proportions might be trusted 
to secure the abolition of a majority of the operating 
subsidies now in force, if not the constructional 
assistance as well. Trade, as Rousseau said of 
mankind, is born free, but is everywhere in chains. 
If it is too much to expect that all the chains added 
during the last decade may be struck off in the near 
future, it is not too much to hope that the com- 
munity of interest which all nations possess in the 
maintenance of world shipping may lead to the 
substitution of more elastic restraints and a greater 
freedom “‘ to seeke such things as we lacke, as also 
to carry unto them such things as they lacke, so 
that hereby not only commoditie may ensue both 
to them and to us, but also an indissoluble and 
perpetial league of friendship.” 








NOTES. 
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Tae Institution or Crvm. Enerneers’ ANNUAL 
DINNER. 


Tue value of the engineer’s work as a civilising 
influence has frequently been commented upon in 
the past, and formed the basis of the toast of ‘ The 
Institution ”’ proposed by H.R.H. the Duke of 
York, at the annual dinner of the Institution of 
Civil Engineers, held at the Savoy Hotel on Wednes- 
day, February 27. After referring to the world- 
embracing range of the civil engineer’s activities, His 
Royal Highness commented on the greater ability of 
the youth of to-day to adapt itself to mechanical de- 
velopments as compared with the past and con- 
gratulated the Institution on 117 years of useful 
achievement, during which the members had added 
greatly to the material civilization of mankind in 
this country and throughout the Empire. In reply- 
ing to the toast, the President, Sir Richard Red- 
mayne, first paid a tribute to the assistance which 
the members of the Royal Family were ever ready 
to give to the objects which the great societies of 
science and technology had at heart. Continuing, 
he said that the advance in civil engineering which 
inaugurated the industrial area had been little less 
than stupendous within the last 70 years, and he was 
sure that the architect would agree that his was not 
the only profession which possessed a soul for 
structural beauty. Apart from such structures as 
the old Waterloo Bridge and the Forth and Sydney 
bridges, it could truly be said that a reservoir such 
as that in the Silent Valley, far from disfiguring the 
face of nature, actually added to the beauty of 
the countryside. The toast of “His Majesty’s 
Ministers ” was proposed by Lord Macmillan, who 
stressed the fact that the difficult problems facing 
the Government were essentially created by the 
engineer in the course of his work in developing 
civilisation. In replying to the toast, Sir John Simon, 
referring to the return of the British troops from 
the Saar, said he thought they were entitled to take 
real pride in the fact that these men, without firing 
a single shot, had produced results having a profound 
influence on the prospects of good understanding in 
Europe. Sir John then briefly reviewed the 
events of the past three years, and said that our 
success in tiding over these difficult times was due 
to the character and steadiness of the British 
people as a whole, the greatest achievements being 
the retention of freedom and the right to per- 
sonal liberty, together with the free exercise of 
democratic institutions. Sir Brodie Henderson, 







































































260 


in proposing the toast of ““ Our Guests,” stressed 
the friendships between this country and France, 
represented at the dinner by her Ambassador, 
H. E. Monsieur A. C. Corbin. He said that 
engineers, in particular, had many reasons for 
admiring that country, and that they had tried to 
form a still closer connection by the construction of 
the Channel Tunnel. This had actually been driven 
for a considerable distance, and he hoped that the 
time would come when it would be completed. The 
toast was responded to by the Swiss Minister, 
Monsieur C. R. Paravicini, and by Lord Tomlin. 


Mera Inpustries Exnipirion, JAPAN. 


An international exhibition devoted to the pro- 
ducts and requirements of the metal industries 
is to be held in the Boekikan (Commercial Museum), 
Osaka, Japan, from May 10 to 31. We understand 
that this will be the largest of its kind so far held in 
Japan, and the exhibits will include raw and refined 
materials and minerals, castings, forgings, rolled. 
extruded, heat-treated, plated and welded products, 
and plant, equipment, and tools used in the 
mining and metallurgical industries. The exhibi- 
tion, which is being held under the joint auspices 
of the proprietors of the Nikkan Kogyo Shinbun-sha 
(Daily Industrial News), and of Messrs. Agne, 
Okamoto, near Kobe, publishers of Kinzoku 


(Journal of Metals), has received the backing of the | 


Department of Commerce and Industry, and of 
several other Japanese Government Departments 
and technical and other institutions. As already 
stated, it is international in character, and business 
and trading organisations and industrial firms from 
all countries are invited to participate. During 
the period of the exhibition a metallurgical congress 
is to be held, and such subjects as the growth of 
cast-iron as the result of heating at elevated tempera- 
tures, the heat-treatment of bronze, gun-metal, 
and high-tin bronze, the microstructure of alumi- 
nium and its alloys, and hardness testing, are to 
be discussed. 


THE JUSTIFIABILITY OF THE GRID. 


The Institute of Fuel was perhaps not altogether 
happy in the choice of the justifiability of the expen- 
diture on the “ grid" as a subject for debate at the 
informal meeting, which was held at the British 
Industries House Club, Oxford-street, 
last Friday. Nine years ago, both supporters 
and opponents of the national transmission scheme 
would have been on the common ground of esti- 
mates, and in the same number of years’ time from 
now would have been able to use actual operating 
results as the basis of their arguments. At the 
moment, however, it is impossible to say whether 
or not financial success has been achieved, and the 
result was a certain artificiality and not a little 
wandering from the point. In opening the debate, 
Mr. Harold Hobson, the general manager of the 
Central Electricity Board, was, nevertheless, able 
to show that the object of the grid was the rationalis- 
ation of production and that it had no direct contact 
with distribution, point that 
forgotten by subsequent speakers. 


a was frequently 
In 1926, there 
were 482 public generating stations in separate 
operation. The result was that each station had 
to carry its proportion of spare plant. This pro- 
portion was no less than 42 per cent. in that year, 
and had even risen to 45 per cent. in 1931, owing to 
an increase in the size of the units. When the grid 
was completely at work it should be possible to reduce 
this proportion to 15 per cent. Again, the inter- 
connection of the stations should enable the load to 
be thrown on the most efficient and thus accelerate 
the reduction in the coal consumption that was 
already taking place. The question was whether 
the savings under these headings would provide 
sufficient funds to pay for the grid. While it was 
obviously impossible to give a direct answer to 
this question, it might be pointed out that if the 
spare-plant capacity was reduced only to 25 per 
cent., some 1,500,000 kW would be released for 
revenue-earning purposes, a saving of 18,000,000/., 
wt 121. per kilowatt. This would be about the 
increase required by 1944. At the same time, it 
should be possible to reduce the coal consumption. 
Under the old system that might have been expected 
to fall from 2-5 lb. per kilowatt-hour in 1924 to 
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reduction of some 12 per cent. in the consumption 
of selected stations between 1926 and 1934, so that 
the figure attainable in ten years time, at a conser- 
vative estimate, should be 1-1 lb.; this would 
represent a considerable saving in coal. Altogether, 
the saving should be 11,000,000/. in ten years, 
and this broadly represented the justification of the 
grid. On the other side, Mr. W. A. Tookey endea- 
voured to show that since the appointment of the 
Electricity Commissioners in 1920 the cost of distri- 
bution and management per kilowatt-hour sold 
had only fallen infinitesimally, and that a good deal 
of the savings that had been effected were due to 
the fall in the price of coal. Such reduction as there 
had been, had been, and could have been, effected 
without the grid, which had the disadvantages that 
it was not only vulnerable to enemy and labour 
action, but reduced the reliability of the supply. 
In the course of the subsequent debate, it was 
pointed out that the grid made supplies available 
in greater quantities and in circumstances that 
would otherwise have been impossible, and thus 
assisted in electrical development. The policy 
of allowing interest charges to be capitalised during 
the early years was criticised, and pleas were made 
for the greater use of pit-head stations and for the 
co-ordination of heat, power and light, as had been 
done in Russia. It was further pointed out that 
the present policy could only be justified so long 
as the price of small coal was low. 


INTERNATIONAL MINING, METALLURGICAL 
APPLIED GEOLOGY CONGRESS. 


AND 


The seventh International Congress of Mining 
Metallurgy and Applied Geology is to be held in 
Paris from October 20 to 26. The Congress is 
being organised by la Société de I’ Industrie Minérale, 
Comité Central des Houilléres de France, le 
Comité des Forges de France, la Société Géologique 
de France, and our contemporary, La Revue de 
Metallurgie; it is under the patronage of the 
President of the French Republic and the French 
Government. The subjects to be dealt with at the 
Congress are divided into three main sections, 
respectively dealing with mining, metallurgy, and 
applied geology. Each of these is again subdivided 
into a large number of subsections dealing with 
various phases of the main subjects. In the mining 
division, the sub-sections comprise mining in 
general, collieries, ore and salt mines and quarries, 
and oil wells. The metallurgy division is sub- 
divided into sections dealing with the manufacture 
of iron and steel and of non-ferrous metals, alloys of 
iron, non-ferrous metal alloys, foundry work, heat- 
treatments, plating, welding, and other processes 
and various applications of finished steel goods, 
and testing. Included in the applied-geology 
division are such subjects as magmatic and sedi- 
mentary deposits, petroleum, geology applied to 
public works and to agriculture, and geophysics. 
There will be a number of plenary meetings, as well 


as sectional meetings for the reading and discussion | 


of papers. The latter will comprise official contri- 
butions on prescribed subjects, prepared by reporters 
appointed by the sectional committees, and papers 
submitted by individuals containing accounts of 
original research work ; these should be in the hands 
of the Congress authorities not later than June 30. 
French will be the official language of the Congress, 
but brief synopses of all the communications 
presented will be translated into several languages. 
These, together with summaries in French, will be 
collected and issued to the participants in pamphlet 
form. Visits to works and industrial installations 
and excursions to places of interest are being 
arranged and these will take place both immediately 
prior to, and after, the business sessions in Paris. 
The president of the general organising committee 
is Professor Léon Guillet, and the general secretariat 
of the Congress is at 1, Rue Montgolfier, Paris, 3e. 
In conclusion, it may be of interest to recall that the 
first Congress of the series was held in Paris on the 
occasion of the exhibition of 1878 ; the second and 
third were also held in Paris at the same time as 
the exhibitions of 1889 and 1900. The fourth 
Congress took place at Liége in 1905, the fifth at 
Diisseldorf in 1910, and the sixth again at Liége 
in 1930. The eighth Congress is to take place in 
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1-3 lb. in 1944. But, actually, there had been a/ 1940 and the venue will be decided at the forth. 


coming Congress in Paris. 
Evectriciry SuPPLY IN CaNaDa. 

The development of the electricity supply industry 
in Canada during 1933 is set out in a pamphlet 
which has been prepared by the Dominion Bureay 
of Statistics in collaboration with the Dominion 
Water Power and Hydraulic Bureau. Some of the 
figures have been given before, but may be repeated 
for the sake of completeness. Speaking generally 
output rose from 5,497,204,000 kWh in 1919 to 
18,093,802 kWh in 1930. It then declined more 
or less steadily until July, 1932, since when it has 
increased almost continually to reach a new 
maximum in November, 1934. During 1933 the 
output was 16,356,037,000 kWh compared with 
15,392,918,000 kWh in 1932, but in some of the 
provinces the decline was still continuing. In 
addition, 983,560,731 kWh were exported, though 
this compares unfavourably with the 1,632,614,000 
kWh recorded under the same heading in 1927. 
In 1932 the corresponding figure was only 
659,691,000 kWh. On the other hand, the employ- 
ment of electricity for the generation of steam is 
increasing rapidly. For while during January, 
1924, less than 6,000,000 kWh were used for this 
purpose, this had risen to 500,000,000 kWh during 
November, 1934. The majority of these boilers were 
in pulp and paper mills, and during 1933 the con- 
sumption amounted to 3,668,400,000 kWh, or over 20 
per cent. of the total output. Energy for this 
purpose was sold at a very low rate, often off peak 
only. Of the total output, over 98 per cent. was 
generated by water power. In 1933, plant with an 
aggregate capacity of 7,332,070 h.p. was in operation, 
utilising about 17 per cent. of the available water 
power. Of this, 3,493,320 h.p. was installed in 
Quebec, a province which possesses resources 
amounting to 13,064,000 h.p., on the basis of the 
ordinary six months’ flow. The total available 
water power in the Dominion so far surveyed is 
33,617,200 h.p., but to this must be added powers 
of greater or less capacity that have not yet been 
recorded. These figures would also be increased by 
the construction of storage basins and other regu- 
lating works. The total pole line mileage was 56,570, 
of which 17,504 miles was used for transmission 
and 39,066 miles for distribution. There were 
1,371,806 domestic consumers, the consumption per 
head of population being 155 kWh. 








THE INSTITUTE OF METALS. 


THE twenty-seventh annual general meeting 
of the Institute of Metals opened at 10 a.m. on 
Wednesday, March 6, at the Institution of Mechan- 
ical Engineers, Storey’s Gate, St. James’s Park, 
London, 8.W.1, and was brought to a conclusion 
in the afternoon of the following day. The presi- 
dent, Dr. Harold Moore, C.B.E., occupied the chair 








at the opening meeting on Wednesday morning. 


REPORT OF THE COUNCIL. 

The proceedings commenced with the presenta- 
tion of the report of the Council for the year ending 
December 31, 1934. This stated that during the 
year there had been a net loss of membership of 42, 
bringing the total to 2,089, the lowest figure since 
1928, when the number was 2,003. The loss of 
membership since the maximum of 2,232 had been 
reached in 1931 had been predominantly in the 
number of overseas members. Undoubtedly, the 
causes were to be found in the world depression 
and in the financial, economic, and other obstacles to 
friendly and unfettered international association 
which had unfortunately arisen in late years. 
Loeses by death had been particularly heavy, 
numbering 21, as compared with 13 in the previous 
year. In addition to that of Dr. W. Rosenhain, 
F.R.S., the Council recorded with regret the deaths 
of Messrs. W. Bamford, F. G. Britton, J. H. 5 
Dickenson, and Luigi Orlando, Professors W. E. 
Gibbs, A. Johansson, C. Matignon and R. Utzen, 
Dr. K. L. Meissner, and ‘eleven other members. 
The Institute, more than any other metallurgical 
society, was conscious of the gap left by the passing 
of Dr. Rosenhain, for he had associated himself 
closely with its work since its foundation, in which 
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he had taken an active part. His influence had been 
particularly profound and valuable during the many 
years that he had acted as chairman of the Publica- 
tions Committee. The first educational tour to 
be arranged by the Institute had taken place from 
April 8 to 14, 1934. A party numbering 45, and 
consisting for the most part of student members, 
had proceeded to Belgium, where several days had 
been profitably spent in visiting metallurgical 
works, the University of Brussels, and other institu- 
tions. In view of the success of the tour, a similar 
visit had been planned to the Rhineland of Germany, 
for the period April 6 to 15, 1935. Some reorganisa- 
tion of the Committees of the Council had been 
effected with a view to better co-ordination. A 
larger responsibility for the regular work of the 
Council was now undertaken by the main committees, 
and the Council was freer to devote the time avail- 
able at its monthly meetings to major questions 
of policy. 
HonoraRY TREASURER’S REPORT. 

The report prepared by the honorary treasurer 
of the Institute, Mr. John Fry, showed that the 
income for the year ending June 30, 1934, amounted 
to 6,0901. lls. 4d., and the expenditure to 
6.4501. 6s. 10d., resulting in an excess of expenditure 
over income of some 3591. In spite of this, it 
was gratifying to note some encouraging features ; 
last year the adverse balance had been 4021. Had 
the subscription income of 5,838/. been maintained 
at the 1933 level of 6,038/., and had income from 
War Stock been the same as before, the excess of 
expenditure over income would have been only 
691. The decrease in the rate of interest was, of 
course, beyond control, but accounted for only a 
minor part of the loss of revenue, as, unfortunately, 
the Institute’s investments were small. It was 
clear, therefore, that every effort must be made to 
increase income, through additional members or 
other means. A steady influx of new members was 
required for general, as well as financial, reasons, 
and if the members made known the advantages 
of the Institute to their friends and colleagues, the 
anxieties of the Council would be removed and the 
prosperity of the Institute assured. 


ELECTION OF OFFICERS. 

As only sufficient nominations to fill the vacancies, 
announced at the last general meeting, had been 
made, it was intimated that no ballot was necessary, 
and the following members were, therefore, declared 
to be duly elected for the year 1935-36 :—As 
president, Dr. H. Moore, C.B.E. ; as vice-presidents, 
Mr. W. R. Barclay, O.B.E., and Dr. C. H. Desch, 
F.R.S.; and as members of the Council, Lieut.- 
General Sir Ronald Charles, K.C.B., Engineer 
Vice-Admiral Sir Robert Dixon, K.C.B., Dr. R. 
Genders, M.B.E., Mr. A. H. Mundey, the Hon. 
R. M. Preston, D.S.O., and Mr. H. B. Weeks. 

We intend to deal with the remainder of the 
proceedings in the next and subsequent issues of 
ENGINEERING. 

(To be continued.) 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


(Concluded from page 237). 


We conclude below our report of the discussion 
on Dr. H. E. Merritt’s paper on ‘‘ Worm-Gear 
Performance”, read before the Institution of 
Mechanical Engineers on Friday, February 22. 
We commenced to reprint the paper, in abridged 
form, on page 239 of our last week’s issue and the 
conclusion will be found on page 266. 

Mr, A. J. H. Fitt said, so tar as he could see, the 
author had said nothing about whether he was 
using bath or spray lubrication. Good lubrication 
was, of course, essential, and he could endorse what 
the author had said about lower frictional losses 
with lower viscosity oil. He had seen a case where 
the use of fairly high viscosity oil had been specified, 
but one of lower viscosity had in fact been used 
quite successfully. Pitting, the speaker thought, 
was evidently a sort of shearing or crushing action, 
because it sometimes occurred on helical gears, 
and, in that case, presumably, the action was 





entirely different. He would like some more infor- opening of all knowledge about that subject. The 


mation from the author on that point. 
observation of pitting in connection with worms 
and wheels was that it usually occurred at the 
maximum diameter of the wheel and on the extreme 
outsides. He did not know the reason for this. 
As an instance of the drawbacks of worm gearing, 
Mr. Fitt said that with an involute tooth gear the 
centres could be varied quite considerably without 
giving any trouble. His experience with worms 
was that the centres could not be varied. Another 
matter in which he was interested was the question 
of the uses of worm gears. The author had given a 
paper on the theoretical aspect of them, but he 
wished to know where Dr. Merritt recommended 
that they should be used in preference to helical 
drives, for instance. Figures of maximum speeds 
and capacities would also be of considerable interest. 
He was also interested in the question of noise. 
With helical gears it was generally considered that 
the noise was due to some sort of impact. With 
worms and worm wheels there was no impact, 
but there was some noise, and if they were badly 
cut the noise could be quite considerable. If it 
were known where the noise came from it might 
help in solving other problems. He had heard it 
suggested that ground worms should be used with 
large cast-iron worm wheels for very accurate 
machine tools, but it was better to use a bronze 
worm. The latter would not be so accurate or 
durable, but it would not wear out the more ex- 
pensive cast-iron wheel which, in certain gear- 
cutting machines, had to be made to a very high 
standard of accuracy. With regard to the testing 
machine, if he read the paper correctly the rubbing 
speed was only about 8-4 ft. per second, and he 
wondered why the peripheral speed had been kept 
solow. It would be interesting if that speed were in- 
creased considerably to see what happened. The 
wear and pitting would surely be largely propor- 
tional to the velocity of the rubbing surfaces. Dr. 
Merritt had only mentioned one particular standard 
type of worm gearing, but there was one other form 
in which Mr. Fitt had been particularly interested 
some time ago. The worm itself was shaped as 
well as the wheel. Some fairly extravagant claims 
had been put forward for this type, and he would 
appreciate the author’s views on it. 

Mr. Loughnan St. L. Pendred remarked that the 
production of worm gears was one of those industries 
which was becoming extremely specialised. It was 
probably entering into the hands of firms which 
could be numbered on the fingers of one hand, 
and if one asked how these worms and worm wheels 
were produced the question really arose from 
purely mechanical-engineering inquisitiveness. It 
was not the business of the user to know how these 
things were made, because they were being done 
by thoroughly specialised firms ; but, nevertheless, 
he would like to suggest that Dr. Merritt should 
tell the members something about the methods 
which were employed, particularly for making worms 
of the shape indicated. Another point which had 
occurred to him was that where one was obtaining 
efficiencies of 98 per cent. and 99 per cent., very 
little was to be gained by a change of form. The 
old-fashioned worms, as had been stated, had 
reached an efficiency of 99 per cent. Why, then, 
have a different form? There was no doubt a 
very good reason for it, and possibly Dr. Merritt 
would explain it. A final point was, if the pro- 
duction of worm gearing was entering into the hands 
of a few firms, why was a specification necessary ? 
The few firms who were going to make it would have 
settled between themselves, or would know from 
their experience what kind of worm and worm wheel 
was the best. It did not matter to anyone else. 
He felt quite certain that all these points had been 
very carefully considered and that there was a 
good answer to every one of them; perhaps Dr. 
Merritt would give the answers. 

Professor J. J. Guest said the paper contained at 
the end what he regarded as a very important piece 
of investigation, about the action of oil between 
two surfaces which rolled and slid upon each other. 
The initial investigation into the action of oil 
between surfaces was entirely due to the Institution 
of Mechanical Engineers. It had been carried out 
by Mr. Beauchamp Tower and had resulted in the 





His own | oil was carried to the nearest point of contact 


between the surfaces, where it generated an 
enormous pressure. In that case the action was 
pure sliding. The great development of that had 
been made by Michell. The Michell thrust bearing, 
with its pivoted pads, acted in the same way. He 
did not think that Dr. Merritt had described that 
in his experiments as fully as he should have done. 
The preliminary part of the paper was old. It 
had been stated that only one paper, viz., that by 
Mr. Bruce, had previously been presented before 
the Institution, but the Institution had had another 
paper, the discussion of which had been a very 
long one. Dr. Merritt’s paper formed “* a supplement 
to a forthcoming British Standard Specification.” 
Any supplement before the specification was pub- 
lished was rather putting the cart before the horse. 

If Dr. Merritt’s present paper was accepted with 
acclamation it strengthened the position of the 
British Standards Institution to issue specifications. 
When a specification of that sort was issued it in- 
dicated that the industry had arrived at a stage 
when it could make a specification definite. One 
of the first actions of the British Standards Institu- 
tion had been to standardise rolled sections, and it 
had been a most valuable piece of work; but how 
could a worm be fixed ?_ If one considered a worm, 
which was merely a screw thread, the specification 
ought to be on the axial section, which defined the 
worm completely. The common worm had a 
straight-sided section. Dr. Merritt had a particular 
form of pitch circle, but if he had that, and con- 
sidered that worms should have a straight plain- 
pitched surface, surely he must apply the term 
“‘involute ” to the straight-sided worm. The paper 
referred to an involute helicoidal. In gearing, an 
involute tooth had a prestige which was due not to 
it being the best shape, but to the fact that it was 
easily made; the machine tool-maker particularly 
liked it because the centre distance was not precise. 
Now they were going to take some section made in a 
particular way, call it an involute helicoidal, and 
make it a forced standard for the country. He 
supposed the machine to cut it would be standard 
also. At the previous meeting there had been con- 
siderable discussion on the ‘ F.J.”’ worm and he 
thought it might be a good thing to change its name 
to the “‘ involute helicoidal.” 

Mr. Walworth said that since 1906 he had been 
practically concerned with producing worm gearing, 
and it was from that side of the subject that he 
desired to speak. With regard to tooth shape, 
tests had been made by him in 1910 giving efficiencies 
of 96 per cent. and 97 per cent. In those days the 
ordinary Brown and Sharpe angle had been used, 
and he did not imagine that the tooth profile had 
very much to do with it when it was considered that 
Messrs. J. Holroyd and Company, with their shape 
had obtained an efficiency of 98-4 per cent., that 
Messrs. D. Brown and Company with their shape 
had obtained 97-4 per cent., and his own firm had 
obtained 97-2 per cent. He would like to ask Dr. 
Merritt what he thought was a practical value for 
the coefficient of friction in ordinary use. It had 
been stated that commercial motor drives were the 
highest test of worm gears, but he did not agree 
with this. He thought the highest test of a worm 
drive was probably a line shaft in a cotton mill, 
and that next to that came wire drawing. The 
phrase ‘pitting (a fatigue shear failure) ” 
occurred in the paper, and he wondered if 
that were correct. His own firm had _ been 
supplying worm gears for over thirty years, and, 
as would be understood, they came back now 
and again for attention. Lately a worm gear 
supplied in 1906 had been returned with the worm 
wheel very badly pitted ; it had, in fact, got holes 
in it, but there was no wear. It had been working 
twenty-eight years, and if it was a fatigue shear 
failure he would have imagined that the 
whole thing would have collapsed. There was 
another point in connection with the manu- 
facture of the worm wheels. It was quite easy to 
produce a very good worm, but the worm wheel was 
a different proposition. If it had to be made at a 
price (and price was the important thing nowadays) 
it was very difficult to produce a good worm wheel 
unless the hob were profile ground ; and, with the 
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multi-thread type of worm wheels, that represented 
the highest efficiency gears. The cost of an all- 
ground hob was extremely high, and the result was 
that with a hob made in the ordinary way the 
bedding was not as it should be, and it was not 
carried out except by the customer. Efficiency 
tests were therefore not very reliable in the ordinary 
commercial stage. 


Mr. A. J. Thorneloe said Professor Guest had 
referred to the expression ‘ involute helicodial.” 
During 1912-13 he had been interested in worm 
gears on light automobiles. Some friends of his 


had been very emphatic that the worm should be 
of the type by Dr. Merritt, namely, 
straight-sided, and they had sent him an apparatus 
having one of those worms and wheels mounted. 
He had found, however, that as he had rotated the 
worm there was a to-and-fro motion ; uniform 
motion of the worm wheel was not obtained by 
rotating the worm, which was parallel. He had 
then taken wheel of the ratio and 
rolled it along the worm in the same way as a wheel 
along a rack, and had found that the worm whe« 1} 
rose and fell. He then asked his friends whether | 
if the worm were generated with a rack they could 
get better results. Mr. Sunderland had been good | 
enough to grind him a special rack with which a 
seven-start worm had been produced. This had 
been put into engagement with the worm wheel | 
which had previously given such peculiar results | 
and on a test rig they had found that they did not 
get the uneven motion ; when the wheel was rolled 
along the worm the up and down motion was not | 
Probably that would explain the remark 
which Professor Guest had made regarding the simi 
larity of an involute worm and the “ F.J.” type. 
He believed a patent had been taken out in 1915. 
Mr. Steel, referring to the disc machine described 
in the paper, said that some two years ago the 
Bureau of Standards at Washington had built a 
machine exactly similar in principle for the purpose 
of testing lubricants, and they had found that the 
load at failure depended very much upon the rates 
at which the load was increased. Failure occurred 
with some rates of loading at considerably lower 
loais than at other rates. He would, therefore, 
suggest that the results obtained on such a machine 


mentioned 
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a worm salle 


obtained. 





should be interpreted with a considerable amount 
oft « 

Mr. Meacock said he was not fundamentally con 
cerned with the manufacture or design of worm 
year, but one or two of his previously conceived 
ideas seemed to have disappeared in the course of 
Dr. Merritt's paper. In the first place there was 
an allowable wheel torque which was expressed 
purely in terms of diameter; that was to say, the 
pitch of the worm, except when it affected the face 
width, did not figure in what was the fundamental 
determining factor in the capacity of the gearing. 
He wished to know if the actual pitch of the worm 
did affect the allowable wheel torque when calcu- 
lated for the wear of the worm; that was to say, 
given a certain reduction ratio, would twice the 
number of starts with half the actual pitch on the 
same load and with a shallower form of worm tooth 
give the same results with wear ? Also, in examining 
the paper he hal not found any particular method 
for ascertaining the addendum or dedendum of the 
height above and below the pitch line of contact, 
and he would like to know how that was determined. 


vution. 


Mr. Stevens remarked that the worm gears with 
which he had been most associated were not of the 
high efficiency order of which Dr. Merritt had spoken. 
They were of the type which were most used on lifts, 
where the maximum efficiency was not the first | 
desideratum. The first requirement was that the 
gear should be more or less self-sustaining, and | 
consequently the efficiency was lower. A 
important point in their design was that over a long | 
period of vears the backlash should be a negligible | 
quantity. The necessity for no backlash arose 
from the fact that the load on the worm was 
reversed, and every time this was done there was 
an unpleasant jolt in the cage if there were backlash. | 
In endeavour to climinate this his firm had | 
always worked with very much lower pressures | 
than had been indicated in any papers on worm | 
gearing which he had seen. Their aim had always | 
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conditions of loading, the oil film should always be 
maintained. Dr. Merritt had mentioned the 
difficulty of obtaining results by other than empirical 
methods. In the early days, before the matter 
| had been dealt with mathematically as the author 
| had done, his firm used to arrive at the result by 
| filling the gear-box with oil and loading it up until 
| it screeched, when it was evident that the worm 
and wheel had come into actual metallic contact. 
Having arrived at that point one naturally took a 
smaller load as perfectly safe. His firm had found 
that the matter of primary importance in the 
design of the gear was the load-carrying capacity of 
the oil used. They always kept a test worm gear 
for the purpose of measuring the load-carrying 
apacity of various oils, some of which were just as 
good as castor and some had a castor basis. After 
60 or 70 tests extending over twenty-five or 
thirty years, they had never found an oil which 
would carry more than two-thirds of the load that 
ould be carried by first-pressing castor oil. It 
seemed to him, therefore, that the proportions of a 
worm gear, if castor oi] were used, could be smaller 
with the same minimum amount of wear than if 
some other oil were employed. He was unable to 
follow the author when he said “ Steel and bronze 
combinations always fail by pitting of the bronze 
before any sign of breakdown of the oil film is 
ipparent.”’ Evidently Dr. Merritt’s idea of the 
maintenance of an oil film and his own did not quite 
correspond. If the oil film were maintained how 
could the bronze be pitted ? He would be very 
grateful if Dr. Merritt would enlighten him on that 
point, 


The President, in closing the discussion, said he 
had mentioned at the beginning that it would be 
very interesting to have a further paper dealing 
with heavily loaded worms. No one had spoken of 
worms having an efficiency of under 95 per cent., 
but in tests which the War Department had made 
of heavily loaded worms they had obtained effi- 
ciencies as low as 88 per cent. to 90 per cent. with 
one class of oil, and of only 85 per cent. with another 
of oil. He thought, therefore, that ther 
was room for some further information beyond 
what had been published so far. He proposed a 
vote of thanks to the author for his paper, which 
was carried with acclamation. 


( lass 


Dr. Merritt, in his reply, said he would answer the 
various points which had been raised more fully in 
writing. The most important query had been raised 
by Mr. Pendred, who had asked “‘ Why have a 
Specification at all if the manufacture of worm- 
restricted to few specialists ;” ‘Se 
answer was that, although it was perfectly true to 
say that a large number of worm-gears were made 
by specialists, many engineers tried to tell thos 
specialists what the gears should be. That was a 
difficulty which it was thought better to overcome. 
[t was extraordinary the number of engineers who 
sent specialists particulars of gears which they 
wanted but whose propositions had to be turned 
down. It had, therefore, been thought that, with 
a Specification to guide them, both sides might 
meet on more common ground, and that correspond- 
ence would be saved. He could not quite follow 
what it was that Professor Guest objected to in 
the paper. First, Professor Guest had said that 
the Institution had been responsible for initiating 
the experimental work on metal-to-metal contact. 
This was true, but there was a distinct difference 
between contact in journal bearings and contact 
between a pair of gears. It would be very easy to 
say that worm-gears were just like little Michell 
bearings and that perfect oil-film contact was 
obtained, but, although it might be useful, it would 
not be strictly true, and the object of the paper was 
to try to point out what really did happen. When 
there were surfaces making line contact, as he had 
endeavoured to illustrate in the paper, there was 
not just one hydrodynamic film of oil; there 
appeared to be a combination, and it was the mix- 


gear is a 


He did not think that there was enough immediate 
connection between the original and classic experi- 
ments on journal bearings and this work on line 
contact to make any great acknowledgment neces- 
sary. 


treatment of pitted surfaces. His reply was that 
those concerned had wanted something done, and 
it was necessary to adopt a convention for the 
purpose. He would like to refer to the disc machine 
in general and to point out some of the things 
which should not be done. Mr. Thomas had asked 
one or two questions about the values of the co- 
efficient of friction with glycerin, &c. Actually the 
coefficient of friction with glycerin was about 10) per 
cent. less than with castor oil, but it illustrated a 
curious thing which happened with the disc machine. 
Using steel and bronze with glycerin, the bronze 
immediately picked up with and adhered to the 
surface of the steel, and the lubricant really had to 
lubricate a bronze and bronze combination, and 
was then lower in friction than bronze and steel. 
He did not know why that was, because glycerin 
did notseemattractive asa commercial lubricant, and 
the experiment had not been continued any further. 

Another speaker had referred to the rate of 
loading as influencing the results. The dis 
machine of the Bureau of Standards had been used 
in America for testing lubricants largely of the 
extreme pressure type, where the materials were 
steel and steel, and where the conditions of lubrica- 
tion were very different, and the machine normally 
measured the breakdown of the actual film. In 
worm gearing with the disc machine, when using a 
steel and bronze combination and with any reason 
ably good oil, the oil film stood up; it was not the 
oil film itself which failed. While there would 
still be the same effect of a dependence upon the 
rate of application of the load, it was not quite the 
same as with the Bureau of Standards results. Some 
of the matters which needed to be investigated 
on the disc machine were the combinations of differ- 
ent materials, with a further combination of 
different lubricants; but what the effect would be 
of making the large disc of steel and the small one 
of bronze he did not know as he had not had time 
to try it. He suspected that the behaviour of the 
oil-film in the region under maximum pressure was 
determined largely by the affinity of the oil for the 
metal itself, and that the rate of motion of the 
line of contact relative to the surfaces was the 
letermining factor. It was quite possible that 
differences in the dimensions of the steel] and bronze 
would give quite different results. The efficiency 
curves in the paper definitely referred only to the 
efficiencies of the gears themselves, neglecting 
churning. He had not given efficiency values with 
these losses included, because the question of 
churning was so complicated. In any case he 
ssumed it was a purely general problem. Had the 
paper attempted to touch on the actual application 
of worm-gearing that particular aspect would have 
had to have been included. 








CONFERENCE ON INDUSTRIAL Puysics.—A conference 
on industrial physics, organised by the Institute o! 
Physics, will be held in Manchester from March 28 to 30 
The subject of the conference is ““ Vacuum Devices 1» 
Research and Industry,”’ and the President is Professor 
W. L. Bragg, F.R.S. Membership is open to all inte rested, 
and there will be no conference fee. An exhibition o! 
instruments, apparatus, and books cognate to the subject 


of the conference is being arranged, and will be he Id in 
- < ) 

the laboratories of Manchester University. Visits c 
ged, 


local works and research laboratories are being arran 
and a conference dinner will be held in the College o! 
Technology. Further particulars may be obtained from 
the secretary of the Institute, 1, Lowther gardens, 
London, 8.W.7. 


BirtTH- 
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CELEBRATION oF CoLoNEL CROMPTON’S 90TH 
pay.—A function to celebrate the 90th birthday 
Colonel R. E, B. Crompton, C.B., which falls on Friday, 
May 31, is being organised by a committee of ** Cromp 


tonians,” comprising Mr. 8. L. Brunton, Lt.-Col. —] 

Edgcumbe, Mr. E. J. Fox, Mr. J. W. Meares, Mr. ~ “ 

Pott, Sir John Snell, and Sir James Swinburne. when 
yrtre 


been decided to present Colonel Crompton with a pé 
of himself at a subscription banquet, invitations 
which will be issued in the names of men prominent he 
the electrical industry. Further details regard =~ 
banquet, which will be held on May 31, and ™ a rm 
presided over by Sir Arthur Stanley, will be asa vote 
due course. Colonel Crompton has expressed the pres 
to hand the portrait to the Institution ol Electr 
Engineers, and the Council of the Institution has age ads 
its pleasure at the suggestion. Subscriptions pn 
the cost of the portrait are invited and are — d to 
one guinea. Those desiring to subscribe are asket 

forward their subscription to the honorary secre 
treasurer, Mr. E. J. Fox, The Manor House, 5tant 
Dale, near Nottingham, as early as possible, and, 


tor 


tary and 
yn-by- 
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Professor Guest had also referred to the 





case, not later than March 31. 
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2-6-2 TYPE TANK LOCOMOTIVE 
FOR THE LONDON MIDLAND & 
SCOTTISH RAILWAY. 

THE accompanying illustration shows one of a new 
class of locomotives just completed at the Derby 
Works of the London Midland and Scottish Railway, 
to the designs of Mr. W. A. Stanier, Chief Mechanical 
Engineer. The company already has a class of 70 
engines of this wheel arrangement, but the new design 
embodies a number of improvements. 

There are two outside cylinders, 17} in. in diameter by 
26 in. stroke. The boiler barrel is 10 ft. 5} in. long, 
4 ft. 2 in. in diameter at the smoke-box end and 4 ft. 9 in. 
at the fire-box end. The total heating surface of the 
tubes is 774-5 sq. ft., and of the fire-box is 103-9 sq. ft. 
The superheater, intended for moderate superheat, 
has a surface of 75-9 sq. ft. The grate area is 17-5 sq. 
ft. The boiler pressure is 200 lb. per square inch, and 
at 85 per cent. boiler pressure the tractive effort 
works out at 21,486 lb. 

The coupled wheels are 5 ft. 3 in. in diameter and 
the truck wheels 3 ft.3$in. The main driving axle 
is loaded to 15 tons 10 ewt.; the front and rear drivers 
are responsible for 15 tons each. The total weight 
loaded is 57 tons, and in working order, with 3 tons of 
coal and 1,500 gallons of water, 70 tons 15 ewt. 

The main regulator is incorporated in the smoke-box 
header of the superheater. A manifold in the cab 
supplies all auxiliary services and can be completely 
shut off by a single valve. Walschaert valve gear is 
provided. The coupling and connecting rods are 
of high-tensile molybdenum steel. The laminated 
springs are of silico-manganese steel, the plates being 
of ribbed section. 


LETTERS TO THE EDITOR. 


NOTCH SENSITIVITY OF STEELS 
IN FATIGUE. 


To tHe Eprror oF ENGINEERING. 








Sir,—In your issue for March 1, Professor J. B. 
Kommers gives a valuable analysis of the experimental 
results published in my recent article on “‘ Fatigue in 
Structural Steel”—which article confined itself to a 
record of results obtained in two series of comparative 
tests on samples of mild steel and chromador. Many 
of the points made by Professor Kommers are what I 
would have added if the article had been extended ; 
and I agree in particular that the chromador steel is 
stronger than the mild, not only in tensile ultimate and 
yield-point, but also in fatigue. The ratio runs from 
1-46 to about 1-22 in different circumstances, and the 
higher value applies for pulsating tension—which in 
structural practice occurs more commonly than rever- 
sing stress—and is well maintained in pieces drilled 
with small holes acting in the same manner as notches. 

Professor Kommers compares the above conclusions 
With others given by me in a paper contributed in 1929 
to the Institution of Automobile Engineers; and 
although I agree with much that he writes on this 
point also, it may be serviceable to offer certain com- 
ments. In the earlier paper, as in the recent article, 
I used the “s/a ” diagram to illustrate in a condensed 
form the information available for both fatigue and 
tensile yield strength ; and it was pointed out that the 
ratio between the two strengths is important in its 
practical effects. In order to explain a fact that was 
already well known in practical experience—that mild 
steel crankshafts do not as commonly suffer from fatigue 
a8 heat-treated alloyed steels working with similar 
nominal factors of safety reckoned on the tensile 








diagram drawn to corre- 


properties, I used an “s/a” 
spond to hypothetical round numbers for the strengths 


of the two materials ; but I did not stop at this point. 
Lest the hypothetical figures should be applied too 
generally, no less than 21 graphs were added to give 
the best data available for different steels. The graphs 
were carefully drawn to scale, and, as I hope, have 
been of service to many readers ; but now, after some 
six years, they are apparently overlooked while the 
hypothetical round numbers still remain a subject of 
discussion. 

Professor Kommers points out that the two mild 
steels in question in 1929 and 1935 are apparently 
widely different in quality, and this is true. Whereas 
the one was chosen to compare with an alloyed crank- 
shaft steel, and was presumably forged and heat-treated, 
the other was cut from a structural plate as rolled. It 
is natural that such steels, differing widely in price, 
should differ also in their characteristics. I can only 
agree with Professor Kommers that the advantages to 
which I called attention in 1929 are not necessarily 
available in all samples described as mild steel ; and I 
heartily agree also on the need for further scientific 
investigation of these important differences. 

In recent work in this direction, I have not ventured 
to use the simple formule employed in 1929, but have 
preferred to plot the diagram giving the experimental 
results without reference to any empirical formula. 
The influence of plastic yield upon fatigue strength is 
too important and too complex and varied to admit of 
empirical formulation. 

Although the ratio between the ordinary fatigue 
limit and the ultimate tensile strength is one of the 
more important factors in the lay-out of the “s/a” 
diagram, others are at least as important although 
they are not discussed in Professor Kommers’ letter. 
In view of the tests on chromador steel, and other test 
data, I believe that results generally as satisfactory 
as those for mild steel plates can be obtained in stronger 
low-carbon alloyed steels, particularly in normalised 
condition; and in my 1929 paper, I quoted tests by 
Moore and Kommers showing that the ratio in question 
was high in a steel containing 0-24 per cent. carbon 
alloyed with 0-87 per cent. chromium and 3-33 per 
cent. nickel. It seems that high ratios, over 55 per cent., 
are attainable in alloyed steels that are not drastically 
heat-treated, and I am of opinion that low-carbon 
alloyed steels are particularly worthy of further 
investigation. 

In a paper recently presented to the North-East 
Coast Institution, McGregor, Burn and Professor 
Bacon remark upon these tests on chromador, and 
suggest that such steels, possessing the familiar charac- 
teristics of mild steel—particularly considerable elonga- 
tion without increase of load at the “ lower” yield- 
point—might well be described as ‘‘ super” mild 
steels rather than high-tensiles. In such steels, 
hysteresis is commonly very evident, and I do not 
doubt that this action plays an important part in 
rendering steelsinsensitive to notch-brittleness in fatigue. 

Although theories and diagrams may assist us to 
understand parts of the complex action, the more 
important present function of the “s/a”’ diagram is 
to illustrate as clearly as possible, by means of a single 
fatigue graph instead of two, the results of further 
experimental investigation, In the meantime, at 
least, I see no substitute for experiment if we are to 
find steels that will be less sensitive to the dangerous 
influence of notches. 

I am, Sir, 
Yours faithfully, 
B. P. Hasan. 
Royal Naval College, Greenwich. 
February 28, 1935. 
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THE PROTECTION OF STEELWORK 
BY PAINT. 


To THe Epiror oF ENGINEERING. 

Sim,—May I comment on Mr. W. E. Highfield’s 
interesting article on the above subject commencing in 
your issue of the 15th ult., page 177? Few engineers 
realise the extraordinary thinness of the paint film, 
three to four coat work being 0-01 in. thick; if 
they did they might pay more attention to the 
preparation of steel for painting than they do. 

The preparation of steel by immersion in hot linseed 
oil is a common, though bad practice. To begin with, 
all the oil is never removed from the steelwork when 
it is cleaned down. Further, as Cushman and Gardener 
have pointed out in their work Corrosion and Preserva- 
tion of Iron and Steel, linseed oil alone, being an 
unsaturated hydrocarbon, is an accelerator of rust 
(page 273, 1910 edition). 

The proper practice is to prepare the steelwork and 
paint at the works with an inhibitive first, or priming. 
coat of the highest quality, and on this point the 
author and I are agreed. Unfortunately, prices do 
not admit of this being done, and “ slapdash,” inferior 
and quick-drying paint is put on, with disastrous 
consequences later. The only way to get over this is 
to insist on the highest quality paint, and if inspection 
and testing is difficult, of a well-known proprietary 
brand, as in this case the manufacturers’ and engineers’ 
interests are identical. Let the engineer allow a lump 
sum, giving ample margin for this work, which shall 
be included in the price of the firm tendering. The 
successful contractor will then have no excuse for 
scamping this important item, and the extra care 
taken at this stage will pay over and over again later 
on. Low first cost is often very false economy. 

Yours, &c., 
R. Gaupry, B.Sc., A.M.Inst.C.E. 
57c, Linden-gardens, 
London, W.C.2. 
March 4, 1935. 








SEPARATION OF RADIATION AND 
CONVECTION HEAT LOSSES. 


To THE Epiror or ENGINEERING. 


or 


Str,—On page 86 of your issue of January 25, 
Mr. Thomas Barratt refers to my earlier letter on this 
subject, and outlines a method of his own evolved 
during 1915. While I agree that his method assumes 
less, and must also of necessity give more precise 
results than mine, nevertheless it requires measure- 
ments of total heat, loss from a given body with two 
surface conditions, and supplementary measurements 
of the relative emissive power of the two surfaces. 

My own method renders these supplementary 
measurements unnecessary, and total heat loss need 
only be determined for one surface condition. The 
method is of commercial rather than scientific import- 
ance, and yet, as stated, it gives results in good agree- 
ment with those of more accurate analyses. 

A paper is in preparation in which the method is 
applied to the data of MecMillan,* Griffiths and 
Jakeman,t and Heilman.{ 

SYDNEY STEELE. 
Pierce Hall, 
Harvard University, 
Cambridge, Mass., U.S.A. 
February 19, 1935. 








RECORD RAILWAY RUN ON THE 
LONDON AND NORTH EASTERN 
RAILWAY. 


During a trial run from Newcastle to London, 
on Tuesday, March 5, one of Mr. H. N. Gresley’s 
Pacifics, Papyrus, No. 2750, hauling a train weighing 
213 tons, maintained a speed of 108 m.p.h. for 10 sec., 
near Little Bytham, and exceeded a speed of over 
100 m.p.h. for more than 12 miles between Corby and 
Tallington. This, it may be confidently asserted, 
marks a record for railway travel. The whole journey 
from Newcastle to King’s Cross, a distance of 268 miles, 
was completed in 3 hours 51 minutes, at an average 
speed of 69-6 m.p.h., in spite of a long slack owing to 
a derailment near Doncaster. The down journey, 
undertaken earlier in the day, with the same engine 
and train, took 3 hours 57 minutes, at an average 
speed of 67-5 m.p.h., a maximum of 88 m.p.h. being 
attained near Hitchin. This included a crawl for a 
long distance and, finally, a stop of 19 seconds at the 
scene of the derailment. 








* Trans. Amer. Soc, Mech .Engrs., vol. xxxvii, page 921 
(1915). 

+ ENGINEERING, vol. cxxiii, page 1 (1927). 

t Trans. Amer. Soc. Mech, Engrs., F.S.P., vol. li, 





page 287 (1929). 
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LABOUR NOTES. 


At the close of a meeting, in London last week, of the 
executive committee of the Miners’ Federation of 
Great Britain, Mr. Ebby Edwards, the secretary, 
stated that an objection had been lodged to the Draft 
Order issued by the Secretary for Mines with regard 
to the use of automatic gas detectors in coal mines. 
The executive, he said, had urged the necessity of 
getting the principal department dealing with coal 
mines in this country to use its influence with colliery 
owners, to make compulsory the adoption of automatic 
gas detectors. In accordance with a resolution passed 
at the recent delegate conference, the whole subject of 
safety regulations was being gone into by a special 
sub-committee of the Federation, with the object of 
securing an amendment of the 1911 Act, so as to meet 
modern conditions underground. The Mines Depart- 
ment, Mr. Edwards added, had acknowledged the 
receipt of copies of the resolution passed by the delegate 
conference on the subjects of safety in mines and the 
elimination of avoidable overtime. It was stated that 
these matters were receiving the consideration of the 
Secretary for Mines 


Mr. T. W. Grundy, a Labour member of the House 
of Commons, asked last week whether steps had been 
taken to recommend to all employers the payment of 
wages on the national holiday to commemorate the 
Silver Jubilee of the King. Mr. Baldwin, in reply, 
stated that the Government was confident that 
employers were wholly sympathetic with the desire 
that wages should be paid, and were willing, as far as 
circumstances permitted, to show every possible 
consideration to their workpeople. So far as Govern- 
ment employees were concerned, payment would be 
made. There was the utmost goodwill in the matter. 
Discussions were proceeding between employers and 
trade unions. There were very large number of 
employers by whom payment was impossible, but 
who would be glad to pay if they were able to do so. 


a 


Judge Nields, of the Federal Court, Wilmington, 
Delaware, decided on Wednesday, last week, that 
Section 7 (a) of the National Industrial Recovery Act 
was unconstitutional. This clause, it will be recalled, 
places the obligation on employers to negotiate on 
wages and conditions with representatives chosen by 
their workers, The Weirton Steel Company sought 
to comply with this obligation by treating with what 
is known in the United States as a ‘‘ company union,” 
and the Labour Board asked the Federal Court to 
restrain them from doing so. In the course of the 
hearing, the New York correspondent of the Times 
states, the Weirton Company took the position that 
Congress cannot regulate commerce not of an inter- 
State or foreign nature ; that its relationship with its 
workers was not a part of inter-State commerce, and 
that therefore any interpretation which would bring 
that relationship under the provisions of Section 7 (a) 
of the Recovery Act made the Act unconstitutional. 
rhe company argued likewise that the Government 
were violating the Constitution by depriving it of 
property without due process of law. These conten- 
tions the Court sustained. Its decision will, of course, 
be subjected to review by the Supreme Court 


At Louisville, the same day, Federal Judge 
Dawson granted 35 Western Kentucky coal operators 
n injunction restraining the Government from 
enforcing the bituminous coal code established under 
the National Recovery Act. He reaffirmed the order 
which he made when he granted a temporary injunction 
that the National Recovery Act, as applied to the 
mining of ‘ unconstitutional, because coal- 
mining was an inter-State business, and so beyond 
the regulatory power of Congress 


coal, as 


The contributor of an interesting article in the 
Amalgamated Engineering Union's Monthly Journal 
says :—‘* Few engineers have escaped accident during 
their career. In fact, if you cannot ‘ read their palms’ 

graft having obliterated the indicatory lines—their 
damaged and oft-times missing fingers clearly indicate 
the fact; while many « white scar causes a twinge of 
pain to radiate from memory’s sensitive nerve. It 
is generally found that most of the accidents occurred 
in the novice days of their career. There are many 
things that are best learned in the school of experience, 
but safety-first does not happen to be one of them. 
The school of experience demands expensive fees for 
the safety-first course. Familiarity may not necessarily 
breed contempt, in the handling of hand and machine 
toola, for instance ; but over-confidence often leads to 
conclusions, and thence to disaster. The preoccupation 
of the mind for one second is sometimes fatal under 
certain conditions. The thing that has been done a 


thousand times safely needs as much care in the doing 
of the next thousand. 
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* are 


the 


** A man’s limbs,” 
precious, and cannot 


the writer goes on to say, 
be replaced. No doubt, 


man has barely time to think. In fact, men are fast 
of being the operator. Machines are easily repaired 
to-day, and broken or worn parts replaced; but a 
finger-end, or even an eye, is a different proposition. 
It is not so much the obvious dangers that cause the 
trouble, for usually when working with dangerous 
tools, or under dangerous conditions, the average man 
is very precautious. It is the unforeseen that catches 
one unawares. 


The Polish Miners’ Federation decided at a delegate 
meeting held in Kattowice to organise a campaign for 
the reduction of working hours from eight to six per 
day. The arguments put forward in favour of this 
reduction were based partly on the increase in produc- 
tion per worker per day, and partly on the compara- 
tively low rates of Polish miners’ wages. Between 
1929 and 1934, daily output per worker had risen from 
1,253 kg. to 1,819 kg., while daily wages had fallen 
from 9-90 zloty to 7-17 zloty. The total sum paid to 
miners in wages had fallen from 354,000,000 zloty in 
1929 to 155,000,000 zloty in 1934. The increase in 
output and the decrease in wages had resulted in a 
decrease of consumption, and also in the discharge of 
workers and the closing down of certain mines. The 
delegates considered that a reduction in hours of work 
would not cause any weakening of the competitive 
power of Polish mines, since wage rates were already 
exceptionally low in Poland. While wages represented 
27 per cent. of the price of coal in Germany and 
50 per cent. in Great Britain, the proportion was only 
18 per cent. in Poland. 


The Monthly Review of the American Bureau of 
Labour states that in its first year of operation the 
Compliance Division of the National Recovery Adminis- 
tration arranged for wage restitutions totalling approxi- 
mately 2,000,000 dols. Of this amount over 1,000,000 
dols. were restored to workers between October 26, 1933, 
and June 16, 1934, and 900,304 dols. were paid out to 
nearly 50,000 workers from June 16 to October 13, 
1934. These amounts represent the difference between 
actual wage payments to workers and the total that 
should have been paid under code provisions. It is 
estimated that an additional 1,900,000 dols. has been 
collected for workers through the efforts of National 
Recovery Administration field offices and local com- 
pliance boards. In addition, code authorities for 16 
industries reported to the National Recovery Adminis- 
tration that up to September 29 wages restitutions of 
523,120 dols. had been paid to approximately 70,000 
workers. Wage restitutions have been made in all 
States in the United States. Since June 16 the range 
in amounts restored has been wide, or from 49.69 dols. 
in two cases involving five workers in Vermont to 
110,000 dols. in 615 cases covering 4.879 employees in 
the Philadelphia area. 


The Legislature of Louisiana has passed two interest- 
ing and unique Acts of concern to labour. One 
prohibits contracts of employment wherein employees 
are forbidden to engage in any competitive business 
upon the termination of the contract. The Act 
declares all such contracts null and void, and the 
courts of the State cannot issue injunctions to enforce 
any contract containing such provisions. The second 
Act makes it unlawful for an employer with 25 or 
more employees to establish age limits for the employ- 
ment of workers under 50 years unless such employer 
has provided an old-age pension system, with certain 
liberal benefits. In lowa any violation of the law 
prohibiting inquiries concerning the religious affiliations 
of persons seeking public-school employment has been 
made a misdemeanour 


In response to a request by the Atlanta Regional 
Labour Board for information pertaining to the 
earnings of moulders and mounters in stove foundries, 
the United States Bureau of Labour Statistics obtained 
pay-roll records from 11 stove foundries in Alabama, 
Georgia and Tennessee for one pay period ending in 
September 1934. The data showed that the moulders, 
744 in all, had average earnings of 20.08 dols. per week 
of 36-1 hours. This was an average of 55-6 cents 
per hour, or 4.44 dols. per 8-hour day. Four per cent. 
of the moulders earned less than 2.50 dols. per day, 
and 8 per cent. earned 6 dols. and over per day. The 
209 mounters had average earnings of 14.08 dols. per 
week of 32-1 hours, or 43-9 cents per hour and 3.37 dols. 
per 8-hour day. Of the mounters, 9 per cent. earned 
less than 2.50 dols. per day and 1 per cent. earned 





institution of some of the so-called speeding up of 
production, and efficiency, systems indirectly lead to 
physical injuries, both accidental and gradual, for a 


becoming a part of the machine they operate, instead 


[Marcu 8, 1935. 
>| 2.20 dols. per day, as compared with a minimum of 
3.20 dols. per day for males and 3 dols. per day for 
females in the Northern States. 


The Administrative Committee of the French Con 
federation of Labour considers that the Government's 
proposal to give compulsory force to industrial agree 
ments cannot be regarded as an adequate remedy fo, 
unemployment. The closing down of factories, jt 
states, would lead to total unemployment in certain 
industries where short time is at present being worked. 
The measures proposed for the reduction of hours of 
work by a process of industrial re-organisation should, 
in their opinion, be made compulsory. 


Speaking in the Chamber of Deputies, Mr. Jacquier. 
the Minister of Labour, said that, in his view, French 
industry should count fewer foreign workers (th. 
number in December, 1934, was 814,000), fewer workers 
over 60 (774,000), fewer women workers (805,000). and 
fewer children under 14 (50,000). He would hesitate 
to apply compulsion with regard to women and elderl 
workers, but would attempt to hold out inducements. 
By giving women, and particularly married women and 
mothers, such advantages as were practicable without 
throwing additional burdens on the Budget, he would 
show them the desirability of returning to their homes 
and giving up their posts, wherever possible, to men 
better fitted for the work in question. Similarly, 
arrangements should be made for compensation before 
it was put to workers over 60 that they ought to take 
a well-earned rest and thus provide employment for 
younger and more vigorous men. For this reason, 
he had at the beginning of February endorsed one 
measure and introduced another, providing that certain 
insured persons might receive old age pensions from 
July, 1935, onwards, although they had not completed 
the full formalities, and that workers who were too 
old to qualify for pensions under the Social Insurance 
Act might be granted special allowances. 
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The weekly organ of the International Labour Office 
at Geneva, states that the French Government recently 
introduced a Bill to make better provision for the 
definition of persons subject to social insurance. The 
Social Insurance Act covers all wage-earners of either 
sex whose remuneration does not exceed a certain 
maximum, but gives no definition of a wage-earner 
According to legal decisions, the status of a wage-earner 
is determined by the existence of a relation of personal 
subordination to an employer. Thus certain classes of 
workers for whom the existence of this legal relation 
of subordination to an employer cannot be clearly 
established are or might be deprived of the advantages 
of social insurance. Among such cases are those of 
home workers, taxi-drivers, managers of branches of 
multiple shops, &c. In order to remedy this situation 
the Government introduced in 1931 a Bill defining the 
term ** wage-earner ” and giving a list of certain classes 
of workers who were to be considered as such. 


As the application of this Bill came into conflict 
with the general principles of law and the legal decisions 
relating to the definition of a wage-earner, the Govern- 
ment has now introduced the Bill referred to, under 
which workers in poor circumstances and in respect 
of whom some doubt may exist as to their relation of 
subordination to an employer, will be entitled to the 
status not of wage-earners, but of members of the 
social insurance system. The Bill thus does not propose 
to extend the conception of wage-earners, but simply 
includes certain classes of workers among persons 
covered by social insurance, without declaring them 
to be wage-earners. Besides home workers, taxi-drivers 
and managers of branches of multiple shops, the Bill 
gives a list of other classes of workers whose status as 
wage-earners might likewise be doubted ; these include 
commercial travellers, hotel, café and _ restaurant 
employees, railway porters and managers of co-opera- 
tive stores. In introducing the Bill the Government 
drew the attention of the Chamber to the importance 
of passing it as a measure of extreme urgency. 

The collective regulations governing working condi- 
tions in the building industry for the whole of Germany, 
covering bricklaying, carpentry, concrete, reinforced 
concrete and underground work, including demo- 
lition, contain holiday provisions for the current year. 
All workers who have been employed in an undertaking 
for 30 weeks are entitled to four working days, and 
those who have been employed for 39. weeks are entit led 
to five working days of holiday with pay. Apprentices 
and young persons who were under 18 years of age on 
October 31, 1934, are entitled, after six months’ employ- 
ment in the undertaking, to a holiday of 12 working 
days. The holiday must be taken before October 31, 
1935, at the latest. Involuntary interruptions of work. 





7 dols. and over per day. The code minimum in the 
Southern States for both moulders and mounters is 








due to bad weather, lack of work or materials, &., 
do not affect the holiday. 
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THE ATCO AUTOSCYTHE. 
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THE ATCO AUTOSCYTHE. 

On the majority of small estates there are rough areas 
covered with coarse grass where the unevenness of 
the surface or the height of the grass precludes the use 
of a motor mower. Such areas are usually cut by hand 
with a scythe, but an ingenious implement for dealing 
with work of this type has recently been intro- 
duced by Messrs. Atco Motor Mowers, Whitworth Works, 
Tilton-road, Birmingham, 9. The use of this imple- 
ment will not only result in a very considerable saving 
in time on the work mentioned, but also enables 
marked economies to be effected wherever the use of 
a hand scythe is called for. Thus it may be employed 
for mowing rough grass on roadside verges, or on any 
embankment which is not too steep for the operator to 
keep his footing ; cutting down heavy growths of weeds 
on waste spaces ; and coarse grass in orchards, poultry 
pens, and other confined spaces. It may also be 
employed for mowing bracken or even heather on 
level or undulating heath land. 

The Autoscythe, which is shown in the accompany- 
ing illustration, consists essentially of a sickle-bar type 
of mower driven by an air-cooled motor, and mounted 
on a single wheel. It is propelled by the operator 
through a pair of spring handles, so that the rate of 
feed can be varied according to the nature of the work. 
The handles are adjustable for height. The frame 
carrying the engine, fueltank and cutter-bar mechanism, 
and to which the handle bracket is also attached, 
is made up of rolled sections and plating riveted 
together. It is suspended from the wheel axle, and 
the disposition of the various parts is such as to 
balance the load about the plane of the wheel. The 
disposition of the weight in the other direction is such 
as to give a lifting weight of 15 lb. The engine is 
a Villiers single-cylinder air-cooled model operating on 
the two-stroke cycle. It is of 68-c.c. capacity, and is 
mounted with the cylinder horizontal and at right- 
angles to the wheel, as shown. A flywheel magneto is 
fitted and the lubrication is effected on the Petroil 
system. The engine is fitted with a governor to give 
4 constant speed, this equipment preventing racing 
when the cutter-bar is clear of the work. The car- 
buretter is of the floatless type, having no moving 
parts other than a strangler for easy starting. It will 
be noticed from the illustration that the tank is below 
the level of the carburetter, the fuel being drawn up 
to the jet by the vacuum in the cylinder. A rope 
Starter is provided. The crankshaft is carried through 
both ends of the casing, and is fitted with a flywheel 
tan tor cooling the cylinder at one end, and the rope 
starter pulley at the other. There is a second pulley 
beyond the flywheel, from which the drive is taken by 
Vee-belt to the cutter-bar crankshaft, 
the required speed reduction being obtained by fitting 
4 large pulley on this crankshaft and a small one on 
the engine shaft. The belt serves to take up shock, 
and minimises the risk of damage to the cutter-bar. 
Adjustment for the belt tension is provided by loosening 
four small nuts on the lugs of the countershaft bracket, 
when the bracket, with the countershaft, can be 
swivelled to a lower position. When the engixe is 


means of a 


removing the belt. To assist in replacing the latter 
after the engine has started up, a cone is provided on 
the end of the shaft, the belt running up the cone and 
seating itself in the pulley groove. The cutter bar is 
made entirely of steel and is of the usual type, and the 
crank mechanism is enclosed. The wheel may be 
either of steel, 32 in. in diameter, running on phosphor- 
bronze bearings, or a wire wheel may be fitted with a 
28 in. by 34 in. pneumatic tyre, as shown in the illustra- 
tion. The wire wheel is fitted with ball bearings. It 
is stated that the machine will cut any vegetable 
growth within the capacity of the sickle fingers under 
almost any ground conditions, and that with a standard 
three-foot cutter-bar, the capacity is about 2 acres per 
day on normal work. A two-foot cutter-bar may be 
fitted if required. The fuel consumption is about 
1 gallon per 10 hours work. The complete machine 
weighs 160 Ib. 








COLD PRESSING AND DRAWING. 


A Joint discussion on the subject of cold-presswork 
was held in the hall of the Royal Geographical Society, 
Kensington-gore, London, 8.W.7, on the evening of 
March 5. The meeting, which was presided over by 
Sir Harold Carpenter, F.R.S., was organised by the 
Institution of Automobile Engineers in co-operation 
with eleven other technical institutions, among which 
were the Institution of Mechanical Engineers, the 
Institution of Petroleum Technologists, the Institute 
of Metals, the Iron and Steel Institute, the Institute 
of Marine Engineers, the Institute of Fuel, the Royal 
Aeronautical Society, the Junior Institution of Engi- 
neers, and the North-East Coast Institution of Engi- 
neers and Shipbuilders. Three papers were presented, 
namely, “A Research into Tests for Materials Used 
in Cold Pressing Operations, with Special Reference 
to the Fluid-Pressure Cupping Test,’’ by Dr. H. J. 
Gough, F.R.S., and Dr. G. A. Hankins ; “ Cold Pressing 
and Drawing—The Metallurgical Aspect,”” by Dr. C. H. 
Desch, F.R.S.; and ‘* New Researches on the Drawing 
of Cylindrical Shells,” by Professor G. Sachs. We 
give below brief summaries of these three papers and 
intend to include an account of the subsequent discus- 
sion in a future issue. 


MecuanicaL Tests FoR Marteriats UseEp. 

At the outset of their contribution, Drs. Gough and 
Hankins state that it is restricted entirely to an 
examination of some of the mechanical tests which 
are often employed for sheet metal, while particular 
attention is given to the investigation and development 
of a form of cupping test, which is comparatively new. 
Continuing, the authors say that among mechanical 
tests, the tensile test is generally favoured as being 
the most informative, particularly with regard to the 





cold and the cutter bar stiff, starting is facilitated by | tory nature only. The essential features of the most 


evidence of ductility afforded by the value of elonga- 
tion; the use of some form of hardness indentation 
test is probably chiefly of value as giving a result capable 
of relation with the tensile test. In addition, some 
standard form of cupping test, in which an indenting 
| tool is used, such as the Erichsen, Olsen, &c., is often 


| > 
| employed, but appears to be regarded as of a confirma- 


widely employed forms of cupping test may be briefly 
summarised. A square or circular piece of sheet metal 
is held between annular steel jaws, and the rounded 
end of a steel plunger or ball is pressed against one 
face of the sheet, the other face being unsupported, 
A cup or depression is thus formed in the metal, the 
deformation being continuously increased until failure 
occurs by cracking of the sheet. The depth of cup at 
failure is usually taken as the measure of the ductility 
or workability of the test material. 

A test of this type has the advantages that it can 
be carried out in a comparatively small machine, some- 
times operated by hand, while no special machining 
or other preparation of the test specimen is required. 
It is a matter for some surprise that cupping tests of 
the type referred to have not proved more useful in 
relation to cold pressing than appears to be the case. 
This may be partly due to the complex and uncertain 
conditions set up in the region of contact of the speci- 
men and the distending tool. Then, again, the uncer- 
tain amount of friction in the contact region, the 
difficulty of controlling the amount of slipping of the 
specimen in the grips, and some uncertainty in deter- 
mining the precise stage at which failure occurs, may 
be contributary factors. Nevertheless, the essential 
feature of this type of test is so akin to the requirements 
of sheet metal during a pressing operation that, 
provided the undesirable features associated with a 
distending tool could be eliminated, it should be 
possible to devise a test method likely to be very in- 
formative. 

The investigation to be described arose from a 
consideration of the above arguments and the publi- 
cation of the description of a new form of test devised 
by Mr. C. Jovignot.* In this test, the specimen is 
firmly clamped in annular steel grips and is deformed, 
by fluid pressure applied to one side of the sheet, into 
a dome. Rupture finally occurs as the result of the 
pressure and deformation ; the height of the dome and 
fluid pressure at fracture are observed. The new 
test method appeared to be distinctly promising, and 
it was decided to carry out an investigation at the 
National Physical Laboratory. Although a consider- 
able amount of testing has been carried out on iron, 
steel, brass, copper and aluminium sheet, this does 
not, in the opinion of the authors, constitute a suffi- 
ciently complete examination of the possibilities of the 
fluid-pressure cupping test. The attitude adopted 
in offering the present report is that the new test 
appears to possess some advantages which may be 
of service to industry as a practical and simple test. 
Should the report generally indicate that further 
study of the test is desirable, such further exploration 
could be taken up by industry; alternatively, the 
National Physical Laboratory might be prepared to 
proceed with the investigation provided the industry 
were prepared to afford close co-operation. 

In the original machine designed by Jovignot, the 
test is continued until fracture occurs, as shown by a 
rapid fall of the pressure-gauge pointer and, in general, 
also by the ejection of oil at the point of fracture. 
Jovignot expresses a measure of ductility by a “ cup- 
ping coefficient” equivalent to the average increase 
of surface area of the test piece per unit area, thus :- 

me h* 
Cupping coefficient = x 


where h = height of cup at fracture, and r = radius 
of jaws. A commercial form of the Jovignot machine 
is now produced by the Société des Etablissements 
Malicet et Blin, which has provided its standard 
Guillery cupping-testing machine with fittings to carry 
out the test. One of these machines (Model R2) had 
been obtained by the British Non-Ferrous Metals 
Research Association and this was kindly placed at 
the disposal of the authors. Preliminary experiments 
indicated that the valuable feature of the test was 
that the deformed metal apparently always acquires 
the same simple geometrical shape (spherical dome) 
with the complication that, owing to end constraint, the 
dome does not possess uniform thickness. The thick- 
ness of materials that can be tested in the Guillery 
machine is limited by the maximum permissible oil 
pressure, which is about 1 ton per square inch. In 
order to use this form of test on the thicker metal 
available, an oil-pressure cupping machine having a 
capacity of 5 tons per square inch was next 
designed and constructed. It was also considered that 
the usefulness of the machine would be increased by 
making provision for specimens up to 100 mm. diameter 
and by fitting apparatus for obtaining an autographic 
record of the complete pressure-height of dome diagram 
of each test. 

In the view of the authors, the complete stress- 
strain curve to fracture of a metal should furnish a 
very effective basis on which to assess the suitability 
of a material for cold-pressing purposes and it was for 
this reason that their machine was fitted with an auto- 








* Comptes Rendus, vol. exc, page 1299 (1930). 
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graphic recording mechanism. The general conclusion 
drawn from this study of the complete deformation 
curves is that, probably, very valuable information, 
with regard to the suitability of a metal for cold- 
pressing operations, can be obtained from a complete 
load-extension diagram ; such diagrams are much more 
discriminating than the usual tensile-test data (yield, 
ultimate stress value, elongation) or the bursting stress 
and cupping coefficient obtained from a cursory fluid- 
pressure cupping test. Although complete tensile 
deformation curves (taken in two directions at right 
angles) may supply the necessary information, it is 
fair to assume that a stress-deformation curve obtained 
in a cupping test is even more useful and may be 
easier to obtain. Thus, it is concluded that the fluid- 
pressure cupping test may prove of great value in 
the cold-pressing industry, and the further exploration 
of this test certainly appears desirable. 
In order to compare the oil-pressure test with other 
forms of cupping test, a number of the materials 
available were also subjected to Erichsen, Avery, 
Guillery, and K.W.1.* cupping tests, also to a test 
using a cylindrical tool of the same type as the A.E.G. 
test. Four samples of mild steel were tested and it was 
noted that all the ductility values obtained in the 
various cupping tests (i.e, depth of cup, Jovignot 
cupping coefficient, &c.) and the elongation in the 
tensile test showed one of the materials to be inferior 
to the three others, this difference being brought out 
most clearly in the Jovignot and K.W.1. tests. With 
regard to the remaining three materials, little differences 
only were indicated by the cupping tests. As two of 
these were stated to have given poor performance in 
pressing, it is clear that no indication of this fact is 
afforded by any of the measures of ductility used in the 
tests. Further similar tests were made on cupro-nickel- 
coated mild steel, soft aluminium, zinc, 70:30 brass, 
80: 20 cupro-nickel, and H.-C. copper. The chief point 
of interest is that the curves for the different tests are 
of roughly the same general form for each set of 
materials; the open scale given by the K.W.I. test, 
and, to a lesser extent, by the oil-pressure test, may 
be a point in their favour. In genera!, however, the 
results of these comparative tests do not suggest that, 
as a measure of ductility, any one form of cupping test 
possesses marked advantages over the others, or over 
the elongation value obtained in the tensile tests, 
when the results are confined to the type of data 
considered. 
Tue METALLURGICAL ASPECT. 
In the course of his paper, Dr. Desch states that 
since the deformation of a metal occurs by means of 
slip along crystal planes, the actual change of shape of 
# crystal will depend on its orientation relatively to 
the direction of stress. With very small crystals 
composing a sheet, these differences of orientation will 
be averaged, and the material will behave as if sensibly 
isotropic, but with large crystals an irregular surface 
will be apparent when the metal is deformed by pressing 
in a die. The * orange peel,” and similar roughenings 
of surface, are mainly due to this cause, which affects 
all metals, and not only steel. For this reason, a small 
grain size is to be preferred, but the smaller the grain, 
other things being equal, the harder and less ductile 
a material, so that, in practice, a compromise has to be 
accepted, and certain standard sizes of crystal grain 
are aimed at in the production of sheets suitable for 
cold pressing or deep drawing. When fine-grained 
soft steel is pressed, however, it is very liable to develop 
‘stretcher strains,” or bands of unequally work- 
hardened metal, producing a pattern which disfigures 
the surface. In general, the direction of these bands 
follows that of the Liiders lines. The difficulty is 
overcome by passing the sheet through a levelling 
machine, in which it is lightly cold-worked by passing 
between staggered rollers, a slight stretch being applied 
in some machines at the same time. After such treat- 
ment a sheet having otherwise correct properties will 
not develop stretcher strains, provided, however, that 
the pressing is undertaken within 24 hours. Beyond 
this time the steel reverts to its former condition, and 
completely so if heated, say, in boiling water, for a few 
minutes. Where the sheet has to be sent to a user at 
a distance, therefore, it is better to dispatch it in the 
soft state, leaving the levelling operation to be carried 
out just before pressing. 
Sheets intended for pressing or deep drawing are not 
usually made from fully-killed steel. It is important 
that they should have a smooth surface, which is 





condition of the surface, the presence of a segregated 
inner zone has its effects. Such a zone is appreciably 
harder than the ferrite, and more subject to ageing, 
and the outer zone frequently has much larger grains 
than the inner, causing defective behaviour in the 
pressing operations. This is especially the case where 
decarburisation has occurred during annealing, leading 
to excessive columnar grain growth in the outer layers, 
a cause of corrugations in some deep stampings. 
Stainless steels of the ductile type are finding 
increasing application in cold-pressing work. The 
metallurgical difficulties which they present are not 
serious. While the initial ductility is high, the alloys 
harden rapidly by cold-work. Steels of the 18: 8 class 
are commonly used, but for very deep drawing a lower 
proportion of chromium and higher nickel, such as 
12:12, is also used. Intermediate annealing has to 
be at a high temperature, 900 deg. C. to 1,000 deg. C., 
and the annealing should be carried out rapidly to avoid 
cracking. Much less investigation has been conducted 
in connection with the non-ferrous metals than with 
steel. A suitable and uniform grain size is as desirable 
as in the case of steel, and the control of the material 
largely takes the form of grain-size measurements. 
The practice of annealing in coils is responsible for 
much inequality of grain size, and probably considerable 
improvements in practice will become common in the 
near future. 
Drawine or CYLINDRICAL SHELLS. 
As already stated, the third contribution was entitled 
“New Researches on the Drawing of Cylindrical 
Shells,” by Professor G. Sachs. In his introduction 
Professor Sachs states that in deep-drawing operations 
connected with mass production the question ef the 
reduction that can be obtained in a single draw without 
causing excessive waste is of considerable importance. 
This drawing capacity (maximum draw), he states, has 
proved capable of very considerable increase in the 
course of the last decade. Of fundamental importance 
is, primarily, the size of the clearance between the 
punch and the die. During the drawing operation the 
edge of the flange becomes steadily thicker, the thick- 
| ness increase being roughly 40 per cent. with a reduc- 
tion d/D = 0-5, where D is the diameter of the brass 
blank and d is that of the shell. The clearance must 
therefore be, roughly, 1-4 times as great as the sheet 
thickness if the sheet is to slide through, without 
hindrance, during drawing. Otherwise a second process 
is superposed on the deep-drawing proper, which 
corresponds, in principle, to ordinary tube-drawing. 
Such an operation, with a narrow clearance, is designated 
‘drawing with sheet-weakening”’ (thinning of side 
walls) or ironing. The researches have, so far, 
been almost exclusively concerned with the simpler 
process in which the clearance is at least so large 
that the second operation is of little importance. In 
such deep-drawing, pure and simple, the capacity for 
drawing is, to a great extent, dependent on the form 
given to the tool, and it is of primary importance, 
more especially with thick sheet metal, that the tools 
should be well rounded off, if large first draws are to 
be obtained. The curvature of the punch, however, 
must not exceed a definite upper limit, represented by 
0-3 of the punch diameter, as otherwise a premature 
breakdown of the shell will take place at the curved 
edge of the punch. The die curvature, in the case of 
brass, must not be greater than 20 times the thickness 
of the sheet; this figure should be valid for a great 
number of other materials also. 
The problem as to how many draws a material can 
withstand before it becomes brittle and must be 
annealed has, so far, not been accurately studied. 
Experiments have shown in the most remarkable 
manner that steels subjected to different treatments 
lose their ductility, as measured by the Erichsen depres- 
sion, with varying degrees of rapidity, while gaining 
additional strength in the drawing. These experiments 
explain why it is that the previous history of the 
material, at least, in the case of steel, has a very 
vital influence on its behaviour during deep drawing. 
The condition of the material is, in turn, of distinct 
importance in the estimation of its deep-drawing 
capacity, and it is not the case that the fully-annealed 
condition is in every instance the most favourable one. 
Experiments have confirmed the fact, already well 





preserved throughout the process of manufacture and | 
pressing. Steels of the rimming class are characterised | 
by an outer skin of ferrite almost free from carbon and | 
inclusions, while beneath is a zone of blowholes, and | 
the inner portion of the ingot contains segregated | 
impurities. The art of making such steel successfully | 
consists in obtaining a sufficiently thick rim, with the | 
blowholes at some depth below the surface. When 





* A test developed by Siebel and Pomp at the Kaiser 


Wilhelm Institut fiir Eisenforschung, Diisseldorf. 


structed by Messrs. 8. 
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Sardinia. 
| average speed of 56 miles per hour. 


known in practice, that slight cold-working has a 
favourable effect on the ductility. Lastly, adequate 
lubrication and proper conditioning of the surfaces 
are stipulations that should be emphasised. Exact 
data on the undoubtedly considerable influence of these 
factors, however, are not yet forthcoming. 








Iraty.—Two rail coaches, con- 
A. Ernesto Breda, Milan, have 
been put into service on branch lines in 
They each carry 64 passengers and run at an 
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this has been achieved, the soft surface remains clean 
and readily takes an almost mirror-like polish. Although 
the quality of steel sheets depends largely on the 
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WORM GEAR PERFORMANCE.,* 

By Henry E. Merrirr, D.Se.(Eng.), M.1.Mech.E. 

(Concluded from page 241.) 

Collected Design Data.—The preceding formule may 
conveniently be regrouped for reference, together with 
the corresponding notation, subsidiary formule, and 
basic stress and speed factors: C, centre distance: 
T, number of teeth in wheel; m, module = axial 
pitch + 7; D, wheel pitch diameter = Tm; d, worm 
nominal pitch diameter = 2C — D; L, lead of worm. 
A, lead angle of worm on nominal pitch diameter; 
tan-!(L/7 D); few, maximum effective face width of 
wheel; f, actual face width of wheel; J, length of 
curved root in cross-section (see Fig. 11); 8, (basic), 
basic bending stress factor (see Table 1); 8, (basic), 
basic surface stress factor (see Table 1); X», speed 
factor, breaking stress (see Fig. 12); X,, speed factor, 
surface stress (see Fig. 13); v,, velocity of sliding; 
M, torque on wormwheel; Foy, axial load on worm; 
n, revolutions per minute of worm ; N, revolutions per 
minute of wheel; ju, coefficient of friction (see Fig. 19) ; 
¢, angle of friction; E, efficiency (see Fig. 20). 

Wear.t—Allowable wheel torque, M = 0-18 8S, (basic) 
X. fw D**. Allowable axial load on worm = Foy - 
0-368, (basic) X,fyD%*. Notes.—fy, must not 
exceed fey. S, (basic) must be chosen for the appro- 
priate material, for worm and wheel, and multiplied 
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by a speed factor corresponding to the sliding velocity 
and rate of repetition on that member. Sliding 
velocity = 0-262 dn sec A. 

Strength.—Allowable wheel torque, M = 0-625 8, 
(basic) X, D ml cos A. Allowable axial load on worm, 
‘aw = 1-258, (basic) Xyml cos A. Note.—These 
apply to wheel teeth only. 

For all ordinary combinations of materials, breakage 
of a worm thread other than through fracture across 
the root diameter or cracking due to excessive bending 
in the worm shaft is almost unknown. 

The lowest of the values for wear and strength 
represents the normal rating (continuous operation for 
a twelve-hour day), provided that adequate cooling, 
if necessary, is arranged, and given, of course, satis- 
factory design, materials, workmanship, mounting, and 
lubrication. 

Experiments on Materials and Lwubricants.—Two 
difficulties arise in the investigation of the properties 
of materials by testing worm gears to destruction. 
The first is the difficulty of ensuring correct tooth 
contact ; inevitable errors of workmanship in some 
degree, plus the much greater effect of lateral deflection 
of the wheel, tend towards undue localisation of contact. 
The second is the considerable power and long duration 
involved. An apparatus devised by the author simu- 
lates the conditions of tooth contact in regard to 
curvature, loading, and surface speeds so far as 16 
reasonably possible. This apparatus, shown diagram- 
matically in Fig. 14, consists of two discs, 4 in. and 8 in. 
diameter, making peripheral contact along a line 
optionally 0-75 in. or 0-375 in. long, and loaded by 
carrying one disc in a swinging frame and pressing It 
into contact with the other by a lever and jockey 
weight. The fixed-axis disc is driven by a pendulum- 
mounted variable-speed motor, and the swinging-axis 
dise is driven from the first optionally by gears or 
chain giving any desired speed ratio. A similar machine, 
one-half scale, was made in order to ascertain the 
scale effect,” but the large machine is normally used 
by reason of the fact that 8-in. dises can be produced 
under similar conditions to those of gear rims made in 
practice, i.e., by centrifugal casting. The most un- 
favourable conditions are obtained when the connection 
is by chain, both discs then running in the same angular 
direction. When the peripheral velocities are equal 
and opposite, the viscosity drag effect is a minimum 
and the conditions of lubrication most severe. 

Radial wear and deformation are measured by * 
device which locates on two reference surfaces not In 





* Paper read before the Institution of Mechanical 
Engineers on Friday, February 22, 1935. Abridgea. 
+ Formule in which surface failure is the limiting 
condition are conventional'y referred to as “wear 
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contact with the mating disc; the pesition of the test 
surface can be measured to 0-0001 in. The normal 
rocedure in testing a combination of phosphor bronze 
(8 in. dise) and hardened, ground, and polished steel 


Fig. 14. DIAGRAMMATIC ARRANGEMENT 
CHINE 
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is to run the bronze disc at about 240 r.p.m. with a 
medium chain gear ratio, at a normal working tempera- 
ture (140-160 deg.), increasing the load every 100,000 
revolutions until failure occurs. t 


Curves have been plotted showing the results obtained 


















under similar conditions of speed and lubrication from 
8-in. discs of centrifugally-cast and sand-cast bronzes, 
respectively. The loads were taken on a face width 
of 0-375 in.; the relative radius of curvature Ry was 
1-333 in.; and the surface stress factor 8, in terms of 
applied load P was 2:12 P. The centrifugally cast 
material failed by pitting after 1,040,000 repetitions 
during which the load increased from 600 Ib. to 1,800 Ib. 
(Se = 1270/3820), whereas the sand-cast material 
failed after only 200,000 repetitions and a load range 
of 600 Ib. to 1,000 Ib. (S, = 1270/2120). By way of 
comparison, the maximum S, values for which auto- 





the oil film is apparent, i.e., before any appreciable 
wear (as distinct from plastic deformation) or ** scuffing” 
occurs. The surface deformation curve usually bends 
more or less sharply upwards just before the pitting 
load is reached, indicating plastic deformation to the 
point of internal shear. o data are yet available 
regarding the relative rate of increase of load on two 
different materials necessary to produce pitting in the 
same time, or the relation between load and number of 
repetitions for a given material before pitting occurs. 
Steel and steel, or steel and cast iron, combinations 
show much higher friction and fail by film breakdown 
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Fig. 23.NET EFFICIENCY FOR 7-IN. CENTRES 
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mobile rear axle worm gears are designed range between 
2,000 and 3,000, and these usually show pitting after 
a few thousand miles’ running (3 million to 6 million 
repetitions). 

The effect of variation in resistance to surface 
loading with change in surface motion was investigated 
by giving the smaller (steel) disc an oscillating motion, 
meantime rotating the large (bronze) disc uniformly. 
The large disc always failed by pitting at the point 
where the surface motion of the mating disc had its 
maximum velocity in the reverse direction. So long 
as the surfaces are well polished and gradually run in 
under moderate load, using a reasonably good oil for 
the duty, steel and bronze combinations always fail by 
pitting of the bronze before any sign of breakdown of 





Rubbing Speed ... Feet per Miraste 
Fig.20. EFFICIENCY LOSS. 
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(seizure of surfaces) before pitting can occur. Lack of 
smoothness of finish, or insufficient hardness of the 
steel, causes bronze to become embedded in the steel 
surface and rapid wear follows ; but so long as the steel 
surface is sufficiently hard and polished the actual 
wear, checked at intervals under constant load below 
the pitting value, has been found to be immeasurable 
with a 0-0001 in. instrument after several millions of 
repetitions. These few observations, based on the 
results of only a few of the large number of tests made 
with the disc machine, indicate the interesting results 
which may be obtained in investigating an almost 
unexplored field. Further notes on the behaviour of 
lubricants are given in the following section. 

Worm Gear Efficiency.—The power losses in a com- 
plete gear unit are made up of two items: (a) losses, 
proportional to the input power, due to tooth friction ; 
(6) bearing and oil drag losses. In the case of gears 
with anti-friction bearings, oil drag represents the 
greater part of item (b), which is then a function of 
speed and temperature, but is independent of load. 
The oil drag losses may be determined by experiment 
and results applicable to a wide range of conditions 
may easily be obtained. The principal difficulty centres 
round the tooth friction losses, which alone will be 
considered in what follows. An easily derived expres- 
sion for the net efficiency of a worm and wheel is 

tan A 
tan (A+ ¢) 
point and is not precisely true for other positions of the 


This assumes contact at the pitch 
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point of contact. The term ¢, angle of friction, should 
strictly be an equivalent angle of friction such that 
tan ¢ = pu sec yn. Actually, however, the small 
theoretical differences due to the different positions of 
the point of contact, and the effect of the normal 
pressure angle, are completely masked by the large 
variations in the value of yu, and since there is reason to 
believe that a higher normal pressure angle tends to 
reduce the coefficient of friction, the expression for net 
tooth efficiency may for all practical purposes be left 
in the form stated above. 

In the design of worm gears for industrial purposes 
the value of the coefficient of friction is of extreme 
importance, for in such cases the working temperature 
of the gear will be determined by the heat which has 
to be dissipated. A difference between 94 per cent. 
and 97 per cent. in overall efficiency appears small so 
far as overall performance is concerned, but neverthe- 
less twice as much heat will have to be dissipated in the 
first case as in the second. In ordinary cases, the net 


TABLE 1. 


Bending | 


Stress 
Material Factor So. 
Ib. per sq. in 
\ Phosphor bronze sand cast 7,000 
Phosphor bronze chill cast 8,500 
Phosphor bronze centrifugally cast 10,000 
rn Cast tron (grey) 6,000 
( 0-4 per cent. carbon steel nor- 
malised 20,000 1 
ib 0-55 per cent. carbon steel nor 
malised 22.000 » 
Li Low-carbon case-hardening steel 27,000 6 
$} per cent. nickel steel 40,000 6 
> per cent. nickel steel 47,000 7 
34 per cent. nickel-chromium steel 47,000 | 7 
High nickel-chromium ditto 60,000 a 


* Maximum permissible rubbing speed 500 ft. per minute 


tooth efficiency loss, other things being equal, is almost 
directly proportional to the coefficient of friction, and 
an increase in the coefficient of friction from 0-02 to 
0-03 means an increase of some 50 per cent. in tem- 
perature rise. 

It is difficult to measure the real value of the co- 
efficient of friction by “ input and output” efficiency 
tests on actual worm gears. The disc machine already 
described offers the possibility of direct measurement 
of the friction between line-contact loaded surfaces 
under a wide range of load, speed, and relative surface 
motion. By first ascertaining, in this way, the general 
behaviour of » under different conditions, it is then 
possible to correlate the results with deductions from 
worm-gear efficiency and the origin of any 
irregular behaviour can be traced. 


tests, 


Bastc Srresses ror Worm GEARS. 


plating has no effect. 
show enormous variations in coefficient of friction ; 


as lubricant. 
observations raise, there remains the difficulty that 


motion in worm gear is three-dimensional. Never- 
theless, values obtained with relatively unfavourable 


to those obtaining in worm gear operation, agree fairly 
well with values obtained in worm gear efficiency tests. 
An averaged curve, taken from worm gear experi- 
ments, is given in Fig. 19, and it is found that the 
combination of values of » from this curve and the 
formula previously given produces a result very close 
to the measured efficiency. The combination has been 
plotted to show efficiency loss in Fig. 20. 

Full Load Efficiency Tests.—With care, the measure- 
| ment of overall efficiency by means of a pendulum- 
| mounted motor and a well-designed Prony brake can 





Surface Stress Factor when Running with Material. 


4 B ( D E 


600* 600 700 1,400 

800° R00 900 1,600 

1,000* 1,000 1,100 2,000 

900* 600t 600* 600* 750? 
400 g00F 
000 1,100 

000 4,000t 2. 000Ff 

500 4,000+ 2,000t 

,000 4,000T _ 2.000F 

,000 4,000F _ 2,000t 

000 4,000 2,000t 


t Should not be used except for hand motion. 


| give results accurate to about +1 per cent. This is 
not particularly good, but for gears of about 90 per 
| cent. overall efficiency, the deduced value of y is 
accurate to about 10 per cent., which is much 
than the variations which can be caused by inaccurate 
gear-cutting or mounting or excessive deflection. The 
dics machine will usually repeat results within about 

5 per cent. For more accurate efficiency deter- 
mination, carried out with a view to investigating the 
effect of tooth form and contact conditions on the 
efficiency, the author constructed a circulating power 
system comprising two standard rear-axle worm drive 
units, each having a centre distance of 7 in. The 
worm wheel shafts are rigidly coupled, and the parallel 
worm shafts are connected through a geared loading 
device, comprising three gears, the centre one of which 


less 





Determination of Coefficient of Friction on Disc 
Machine.—The general method consists of running the 
selected combination of materials and lubricant at 
appropriate speed and load, and observing the torque 
required to drive the machine. Curves have been 
plotted showing the behaviour of the coefficient of 
friction with a castor base oil, the materials of the 
discs being case-hardened steel and phosphor bronze, 


| cent. efficiency for each pair of spur gears, the net 


floats vertically and is loaded by a lever and weights. 
By measuring the no-load losses, and allowing 99 per 


tooth efficiency may be calculated. The influence of 
tooth form on efficiency is shown by the curves in 
Figs. 22 and 23. The curves designated A refer to 
worm gears having an involute helicoid thread form 
(ratio 6-5 : 1), and curves B to gears having the 





and chain gear ratios. The curves show that the/| 
coefficient falls progressively as the speed increases, 
and that the smaller the gear ratio (i.e. the greater 
the difference in the rolling velocities), the smaller 
the coefficient of friction. The ‘ spread "’ of the curves 
indicates the susceptibility of the oil to improvement | 
in rolling conditions. In the results obtained under | 
the same conditions using a mineral oil, the values 
of » are consistently higher, and the curves show less 
spread.” 

The questions which these curves raise, and whic a | 
await answers, are, (a) what determines the slope | 
of the curves; (6) what is the reason for the difference | 
in spread, and what determines its amount. In | 
regard to the second question, it may be observed that 
if the improvement with increased rolling is due to 
viscosity drag, the mineral oil, with its higher viscosity, 
should have shown more spread. Conversely, under 
bad conditions of contact, t.e., with nearly equal and 
opposite rolling, the castor-base oil, with its assumed 
greater property of oiliness, should have better resisted | 
the adverse conditions, whereas actually it does the 
reverse—it reacts better to favourable conditions. | 
Another point usually noted is that, both in the disc | 
machine and in actual worm gears, oils of lower specific | 
gravity give a lower coefficient of friction, and that | 
viscosity per se appears to be of secondary importance. 
Finally, the coefficient of friction is influenced largely 
by the composition and structure of the bronze, but 
only to a much smaller degree by the steel; with 
some materials there is a slight gain by nitrogen- 
hardening the steel, but not with others; chromium ' 


running at a stress factor of 600, and at various speeds 
| 
| 





| deflection of the worm wheel. 


same dimensions and ratio, but a special (experimental) 
tooth form giving a higher velocity of motion of the 
lines of contact relative to the surfaces. The droop 
of curve A in Fig. 22 may be ascribed to the greater 
sensitiveness of these gears to the effect of lateral 
The lubricant in both 
cases was a castor-base oil. 

Pr rformance of a Pair of High-Speed Worm Gears.— 
By way of conclusion, the performance of a pair of 
high-speed worm gears, suitable for a small turbine 
reduction gear, will be calculated on the basis of the 
data given in the paper. Centre distance (C) = 8 in. ; 
speed of worm (n) = 5,000 r.p.m.; speed of wheel (N) 

700 r.p.m. ; ratio 7:50; worm pitch diameter (d) 

2-085 in. ; wheel pitch diameter (D) 13-915 in. ; 
module (m) 0-278 in.; lead (L) = 6-111 in.; lead 
angle (A) 43 deg. 2 min.; wheel face width (fy) = 
1-622 in.; rubbing speed 0-262 dn sec yA= 
0-262 2.085 5,000 1-3680 = 3,740 ft. per 
minute. 

Horse power for Wear: Allowable 
(wear, wheel) 0 18S, X- fy» D'* 
0-103 1-622 114 


wheel torque 
0-18 2,000 > 
6,850 Ib.-in. (Wheel speed 


factor (X,) from Fig. 13 0-103.) Horse-power 

= 6,850 700 “a 

for wheel — ~—- 76-1. Allowable wheel 
63,000 

torque (wear, worm) = 0-188, X-fD'!* = 0-18 

6,500 0-055 1-622 ll4 11,900 lb.-in. (Worm 


speed factor (X,) from Fig. 13 0-055.) 


11,900 


Horse-power 


Materials other than bronze 


and the lowest coefficients were obtained with glycerine 
In addition to the problems which these 


the disc machine gives two-dimensional motion, whereas 


chain gear ratios, using speeds and pressures similar 
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(strength, wheel) = 0-625 Sy Xp Dm cos A. (Wheel 
speed factor (Xp) from Fig. 12 = 0-29.) Length of 
curved root = 2-15in.; cos A=0-7310. M = 0-625 x 


10,000 x 0-29 x 13-915 x 0-278 x 2-15 » 0-7319 
11,020 x 709 
63,000 

: 122-4. Allowable wheel torque (strength, worm) = 


0-625 S, X, D mi cos A. (Worm speed factor (X;) from 


= 11,020 lb.-in. Horse-power for wheel 





Fig. 12 = 0-17.) M = 0-625 40,000 0-17 
13-915 0-278 x 2-15 0-7310 = 25,835 lb.-in, 
H seal é 25,835 = 700 987-1. ¢ 
orse-power tor worm 63,000 =5i on- 
tinuous rating = least of four values = 76 h.p 


Efficiency. Coefficient of friction () from Fig. 19 = 
0-013. Tooth efficiency = 97-4 per cent. 








GRAVITY RETAINING WALLS. 


THERE are probably few structures in which theory 
is so little help to design as in the case of gravity 
retaining walls. It is true that whenever a retaining 
wall of any size or importance is designed sections are 
drawn and calculations made of weights and pressures, 
active and passive, shear values, angles of repose, and 
such like; but after all this has been done the final 
design is most likely amended to be in accordance 
with the known stability of some structure which has 
been found satisfactory under similar conditions. 

To find the pressure acting at the back of a wall 
is in itself a difficult problem. If the pressure were 
caused by a liquid the problem would become simple, 
as the pressure p at any depth A could be obtained by 
the expression p = wh, where w is the unit weight 
of the liquid. If, however, the backing is of a semi- 
fluid nature and granular in form we get an expression 
in the form p = K wh, in which K is a factor depending 
upon a number of considerations. So difficult is it, 
however, to find a theoretical value for K that a 
formula was adopted by Sir Benjamin Baker in which 
the earth filling is assumed to be replaced by some 
imaginary fluid to which some unit weight is assigned. 
It is usual to take w as equal to anything from 20 |b. 
per cubic foot upwards. Surcharge or superload is 
allowed for by assuming some additional height h, 
which acts with uniform pressure for the whole height 
of the back of the wall. 

Equally well known, although perhaps not so widely 
used, is the Rankine theory of earth pressure, the 
formula for which, for walls with vertical backs and no 
surcharge, has the familiar form 

p= (= — ‘) wh 
1 + sin ¢d 

Another theory is that known as the wedge theory, 
the formule for which, however, differ according 
as it is assumed that friction acts, or is absent, between 
the back of the wall and the retained material. In 
the “‘ Report on Gravity Retaining Walls and Concrete 
Walls,” which has been published by the Institution 
of Structural Engineers (price ls. 6d.), the wedge 
theory has been adopted for finding the pressure at the 
back of the wall. This gives a formula in the form of 


» He? 
P= K - 


and the value of K is then given in the 


form of graphs for various conditions as to angle of 
slope of surcharge and angle of repose, the back of 
wall being assumed vertical. In arriving at K some 
of the graphs are based on the assumption that friction 
acts between the back of the wall and the filling, and 
in others friction is neglected. Where the friction 
value is included its value is taken as two-thirds of the 
angle of repose of the earth backing ; but the formule 
are given in full, and it is left to the discretion of the 
designer to adopt other values between the limits of 
one-half and two-thirds of the angle of repose of the 
backing. 

With clay the difficulties of arriving at an accurate 
formula are more difficult than with other materials, 
since when very wet clay acts almost as a heavy 
liquid, whilst still retaining the property of resisting 
shear. Therefore, for clay, calculations based on 4 
pure wedge theory are not suitable and the Report 
recommends that for high walls supporting soft clay 
Bell’s formule should be adopted, as given in Vol. 
excix of the Proceedings of the Institution of Civil 
Engineers. 

In actual design one of the most important points to 
consider is the passive resistance at the toe to sliding. 
This may be calculated for each foot in length, total 
resistance per foot run, F, being given by the formula 


r.@ d* /1 + sin $) wd 
2 (3 — sin ¢ = 2 


Graphs will be found in the Report giving values of 
CH ; 

> for values of d up to 30 ft., d being the depth of 
earth in feet at the foot of the wall. There are, of 





’ 700 
for worm —. - = 132-2. 
63,000 


Horse-power for Strength: Allowable wheel torque ' 


course, other horizontal forces resisting movement, 
such as the water pressure, if any, as in the case of 4 
dock wall, the friction between the bottom of the wall 
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Marcu 8, 1935.] - 
and the earth foundation, and, when the base of the 
wall slopes upwards towards the toe, the force necessary | 
to move the wall up the inclined slope. These may be 
calculated without the use of tables or graphs. 

When the ground is waterlogged the pressure due 
to the water may first be calculated. The pressure 
due to the waterlogged backing may then be arrived at 
from the graphs, the weight for dry material being 
reduced in the proportion of 

unit weight of backing under water. 
unit weight of backing in air. 

When calculating the passive resistance of water- 
logged ground, the same method may be adopted, the | 
resistance due to the water pressure being separately 
calculated and the resistance of the ground added to | 
it as found from the graphs, the unit weight of the 
ground being reduced in the proportion of 

unit weight of ground under water. 
~~ unit weight of ground in air. 


In the case of dock walls the pull on rings and bollards 
due to shipping must also be allowed for. 

It is probable that most of the formule in use for | 
finding the horizontal pressure at the back of retaining | 
walls give results somewhat in excess of the actual 
force, since instances of a wall actually overturning 
would be difficult to find, and it would seem that failure | 
nearly always occurs by a sliding forwards of the | 
wall in a vertical position. This may be due to an 
under-estimation of the passive resistance, and a factor | 
of safety of two should certainly be adopted for sliding, | 
as recommended in the Structural Engineers’ Report, | 
or planes, horizontal or inclined, of non-adhesive | 
surfaces in the backing, or even below the footings | 
may be used. In many cases the action of air or water | 
will cause a material to become treacherous. In| 
the Report nine examples of failure of retaining walls | 
are given, seven of them being illustrated by cross- | 
sections of the walls. These examples are very | 
instructive and will prove a useful feature. 














THE NEWMAN-MILLIKEN VALVE. | 


A REMARKABLY simple valve, which appears to be | 
free from the defects of either the taper-plug or gate | 
types, was introduced into the United States some | 
five years ago, and has since given very successful | 
service on pipe lines for a wide variety of products, | 
including petroleum derivatives, acids, gases, and | 
steam. The sole manufacturing and selling rights | 
outside the States for this valve, which is known as | 
the Newman-Milliken, have now been secured by 
Messrs. Newman, Hender and Company, Limited, 
Woodchester, Gloucestershire. The valve is_ illus- | 
trated in Figs. 1 and 2 on this page, and it will be 
seen that it consists simply of a parallel plug without | 
any of the usual forms of packing, sealing being effected | 
entirely by means of a suitable lubricant, which also | 
ensures an entire absence of sticking. As shown in 
Fig. 1, a shoulder is provided on the upper portion 
of the plug, registering with a corresponding shoulder | 
machined in the valve body. It will be noticed that | 
the latter is solid at the top, the plug being inserted 
through a bottom opening closed by a screwed cover. 
A stiff spring is inserted in a central recess in the cover, 
making contact with the base of the plug and ensuring 
the maintenance of a tight joint when the valve is 
located at a point where it may be subject to vibration. 

It will be observed that leakage is only possible to 
the outside of the valve casing past the plug stem, 
while leakage from one side to the other of the valve 
can only occur either at the same point, round the 
body, or under the bottom of the plug. Each of 
these points, however, is effectively sealed by a viscous 
lubricant, under a pressure equal to, or greater, than 
that of the liquid or gas controlled by the valve. A 
reserve of lubricant is contained in the pocket in the 
plug stem shown in Fig. 1, and should the valve show 
any tendency to leak, it is only necessary to give a 
turn or two to the small central screw. The lubricant 
is then forced past the ball check valve at the bottom 
of the chamber, which ensures that the pressure is 





maintained, and enters a horizontal duct passing 
through the upper part of the plug. It passes from 
the ends of this duct to the plug shoulder, and is also 
delivered, by branch ducts, shown in Figs. 1 and 2, 


to vertical grooves in the plug surface and to the 
bottom of the plug. 
The most likely point of leakage is at the head, but 


4s the line pressure increases, the shoulder on the plug 
's forced with greater pressure against the body 
shoulder, and in bursting tests carried out on the valves, 
in which the pressure reached over 10 times the 
normal, no leakage has occurred at this point. A 
further point that may be observed is that, as 
the plug is parallel, it is not raised from its seat 
as ls the case with a taper plug, so that no opening 
can be formed for the intrusion of foreign matter with 


the danger of subsequent scoring. In addition to 


| film of lubricant on the wall of the body on the outlet 


‘in all cases gives a full pipe area opening. The stem 





a ee 


| 
this feature, the lubricant, effectively prevents foreign 
matter from getting between any of the working 
surfaces. When the valve is in the closed position, 
the line pressure tends to force the plug against the 


side, this being a further protection against port leaks. 
The valve is made in a variety of types and from 
various materials to suit particular applications, but 


on the plug is unusually large, and this, in conjunction 
with the continuous lubrication, precludes any possi- 
bility of the stem being twisted off. Very little head 
room is required, and there is no pocket at the head 
where water can accumulate with the possibility of 
damage by freezing. The valve opens and closes with 
a quarter turn, giving a normal quick action, but if 


. { BS 
XM SSE 
SOs 





SS 











a slow action is required, valves with a special form 
of port through the plug can be supplied, or a geared 
head can be substituted for the normal wrench handle. 
The standard valve is made with the body, plug and 
bottom cover in cast-iron of a fine close-grained texture. 
The lubricant set screw, ball and ball seat are in mild 
steel, and the plug support and ball check springs in 
oil-tempered steel. The body can also be supplied 
in semi-steel or Newmiloy metal for high pressures, 
the later metal being a combination of nickel, 
chromium, and semi-steel. For handling such pro- 
ducts as crude ammonia liquors aluminium bodies are 
provided, and other materials used are gunmetal and 
acid-resisting bronze. It is important that the correct 
lubricant should be employed on any particular service, 
and the makers stock a range of lubricants covering all 
requirements. 








Society or CuemicaL Inpustry.—The Council of 
the Society of Chemical Industry, 46, Finsbury-square, 
London, E.C.2, has elected Mr. W. A. 8. Calder, president 
for the year 1935-1936. He will take office at the 
annual meeting of the Society, to be held in Glasgow, 
from July 1 to 6. 


ITALIAN Naval Construction Work.—!I'nuis of the 
two submarines Rubino and Topazio, built for the Royal 
Italian Navy by Messrs. 8. A. Cantieri Navali del Quar- 
naro, were satisfactorily carried out off Fiume recently. 
These two units are small vessels for coastal service. 
Further, with the recent launch of the Galileo Ferraris, 
another addition has been made to the Italian Govern- 
ment’s Settembrini class of submarine. This vessel, we 
are informed, has a surface displacement of about 
1,000 tons and a submerged displacement of 1,300 tons. 
Her armament comprises eight 2l-in. torpedo-tubes and 
two 4-in. guns. She has been built by Messrs. Cantieri 
Navali Franco Tosi, Taranto. A coastguard motorship 
ordered recently by the Soviet Government from Messrs. 
S. A. Ansaldo, Gdnoa, has now been launched. A sister- 
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NOTES ON NEW BOOKS. 


Differential Equations, by Professor H. B. Phillips, 
published in London by Messrs. Chapman and Hall, 
Limited [price 10s. 6d. net], is a very good elementary 
text-book dealing mainly with first and second order 
ordinary differential equations ; partial differential equa- 
tions are not mentioned. A noteworthy feature is the 
attention devoted to physical problems, and examples 
of the differential equations that arise in physics, 
chemistry and dynamics; many problems of this 
type are worked out in the text, and set as examples 
for the student. Among other things attention might 
be drawn to the fact that the equation on page 67 
would be improved, as an example of the method 


described, if the first term were 2x* det? for, as it now 


stands, it is perhaps natural to treat it as a homo- 
geneous equation. Further, the solution y= 2 will 
be obvious to any ordinary student, certainly more 
apparent than the method suggested. Only two short 
paragraphs are devoted to simultaneous equations, and 
in the final chapter, where equations of the nth order are 
briefly dealt with, symbolic methods might, with 
advantage, have been dismissed somewhat less sum- 
marily. The book, however, well merits this third 
edition. sue 

Mr. GARDNER has produced, in Mechanics, a book 
which is sure to stimulate the thoughts of the reader, 
be he lecturer or student. He attacks the conventional 
approach to the study of the subject “‘ through the law 
of moments and the polygon of forces,” on the ground 
that the average student is led to regard mechanics 
as a disconnected series of mathematical problems 
which have no physical meaning and which bear no 
clear relation to each other. Mr. Gardner introduces 
the subject by considering such simple machines as 
the see-saw and the wheel and axle, and states that a 
smal] force acting through a big distance can balance 
a large force acting through a small distance ; he then 
outlines experiments whereby this can be proved by 
experiment. Passing to the turning effect of a force 
about a point, he points out that since the radius at 
which a force acts is a measure of its velocity, it 
follows that the moment of a force is a measure of its 
power. Thus, in the second chapter the idea of power 
is introduced, and the conception of power is kept 
prominently before the student throughout. The first 
part of the three sections into which the book is divided 
deals with the ideal machine and equilibrium; the 
second part comprises three chapters under the heading 
‘Strength of Materials”; and the last part treats 
of Dynamics, this section, of five chapters, including a 
chapter on “ Hydrostatics and Hydraulics.” The 
Everett system of dimensional arithmetic is used 
throughout the book. There are numerous worked 
examples, and at the end of each chapter there 
are exercises to which answers are given. The standard 
aimed at is that of a senior technical course, and the 
examinations of the professional engineering institu- 
tions. A number of small errors will doubtless be 
corrected in later editions. With the aid of a good 
teacher the book should give the student a sound 
knowledge of elementary mechanics, but it is to be 
doubted whether the average student would, unaided, 
understand the whole of the book, particularly that part 
of it dealing with mechanisms and the vélocity diagram. 
This is perhaps due to the fact that there is much 
material in fairly small compass. The publishers are 
Messrs. Humphrey Milford, The Oxford University 
Press, London, and the price 78. 6d, net. 





With more than half the world’s copper output 
coming from the United States and Canada, the litera- 
ture published in those countries acquires a special 
significance. Part of the copper produced from the 
Lake Superior mines contains silver and the ubiquitous 
arsenic; and since the tendency in the past has been 
to regard pure copper as the main desideratum with 
separation of silver as a by-product, the possibilities 
of using copper alloyed with small proportions of other 
elements have been neglected. Just as tellurium-lead 
alloys have attracted attention within the last year or 
two, so copper containing silver and arsenic has now 
appeared in the literature, a recent monograph in the 
American Chemical Society Series, Arsenical and 
Argentiferous Copper, by Mr. J. L. Gregg (New York: 
The Chemical Catalog Company), containing complete 
details of such forms of copper. Apart from the first 
24 pages, in which the treatise opens with the rather 
time-worn gambit of historical matter concerning 
Egyptian copper relics, the Bronze Age, &c., the book 
fultls its purpose of surveying complete technical 
data, such as the effects of arsenic and silver on elec- 
trical conductivity, on high-temperature properties of 
copper, on mechanical properties, and on annealing 
temperature. Neither the ancient history of copper 
smelting nor the common chemical properties of copper 
itself are essential inclusions in a treatise on the special 





ship, it is stated, is to be launched shortly. 
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alloys of copper. Where the book has undoubtedly 
gained in value is in the team work of the technical staff 
of the Batelle Memorial Institute and in the fact that 
the work was requested and sponsored by the executives 
of Messrs. The Calumet and Hecla Consolidated Copper 
Company. Very clear illustrations are given of mining, 
grinding, and concentrating machines for Lake copper 
ores, of casting and rolling plant, together with a com- 
plete set of diagrams showing the various effects of 
adding silver and arsenic on the properties of cast, hard- 
drawn and annealed coppers, and special diagrams of the 
copper-silver and arsenic-silver systems and of a refining 
evyele for a 400-ton charge. The book should prove of 
es pec ial interest to those who have to deal with the 
various alloys of copper, with the prevention of corrosion 
and season cracking of copper, and with the production 
of artificial patinas on copper articles, the chapter 
dealing with corrosion including the results of Vernon 
and Whitby and of Friend inthis country. The addition 
of working tables for standard annealed copper wire, 
and the A.S.T.M. specifications for Lake copper, 
increases the value of the last 120 pages of the treatise. 


I'he general condition of world trade and industry 
is usually accurately reflected in the state of the 
mineral ‘industry. The annual report on Mineral 
Resources of the United States for 1931 (U.S. Depart- 
ment of Commerce, Washington), recently published, 
shows, as might be expected, marked decrease in 
production of almost every category of mineral. The 
report, which as usual is issued in two volumes, Part I, 
** Metals,” and Part LI, ** Nonmetals ” (price 1 dol 
per volume), contains a fund of valuable and interesting 
information, in addition to comprehensive data of a 
statistical nature. The coal industry in the United 
States during 1931 was adversely affected, not only 
by the general business depression, but also by the 
unusually mild weather which prevailed during that 
year. The total production of bituminous 
amounted to a little over 382,000,000 tons, and showed 
a decrease of 18-3 per cent., compared with that for 
1930, and of 26-4 per cent., compared with the average 
for the five years 1926 to 1930. The 1931 output was 
the lowest recorded since 1909. The petroleum industry 
was affected by a number of contending factors. 
Financial conditions were closely related to a decline in 
the average value of crude petroleum from 1-19 dols. 
per barrel in 1930 to 0-65 dol. in 1931, and to equally 
heavy falls in the prices of refined products. The total 
world production of crude petroleum in 1931 was about 
189-5 million metric tons, which represents a decrease 
of 3 per cent. over the preceding year. This decline 
was due to the lower output in the United States, 
the production in other countries showing a small gain 
The ratio of United States production to the world 
total has declined steadily during recent years, many 
other countries having been more anxious to exploit 
new tields 


coal 








CATALOGUES. 
The range of watches, chrono- 
graphs and stop clocks supplied by Messrs. Findlay and 
Company, Broadway Chambers, Hammersmith, London, 
W..6, is dealt with in a recent catalogue, 


Chronometers stop 


Electrical Equipment.—-A catalogue from Messrs. The 
Donovan Eleé@trical Company, Limited, 46-47, Great 
Charles-street, Birmingham, 3, deals with a great variety 
of the equipment needed for the wiring of domestic and 
industria] installations, giving dimensions and prices, 

Lubrication.—The Number 2 issue of the house journal 
Fletcher Miller, Limited, Alma Mills, Dukin- 
tield, Manchester, entitled Lubricity, contains a series of 
interesting short articles on rust prevention, oil cleaners, 
ear lubrication, and a variety of other subjects, It is 
well worth perusal. 

Pin-Type Insulators Bullers, Limited, 6, 
Laurence Poulteney-hill, London, E.C.4, make equip- 
ment for the efficient insulation of overhead lines at all 
voltages, high and low A recent booklet concerns 
their products and the series of exacting tests to which 
they are subjected, 


of Mesars 


Messrs. 


Lighting Equipment Efficient illumination is an 
essential in the home, the store, public buildings, the 
office, and the factory, and Messrs. Veritys, Limited, 


Plume-street, Birmingham, 6, deal with their range of 
Maxlume reflectors ard lanterns for these purposes in a 


very comprehensive catalogue 
Static Condensers interference 
a great nuisance which can frequently be 


introduction of condensers Mesars. British Insulated 


Cables, Limited, Prescot, Lanes, have issued a six-leaf Cutting Oils The attention of machin shop super- 
folder dealing with the condensers they have made intendents and works managers to the properties of | 
available to the public for the purpose, Lorco soluble oil is called in a leaflet from Messrs 
Silent Gears.—-Messrs, George Angus & Co., Ltd... The London Oil Refining Company, Lorco Works, 
St. John's Works, Newcastle-upon-Tyne, 1, have issued Gundulf-street. London. 8.F.11 These are claimed to 
a pamphlet on rawhide and Durangus silent years comprise stability, economy, low tool wear, perfect 
dealing with matters of concern to those having gearing finish, rust prevention, and uniform characteristics. 


problems at the present time, when every endeavour is 


ENGINEERING. 


DIAGRAMS OF THREE 


DECEMBER ‘34 


° 11 13 17 1921 252731 2 4 


+++ 


25 5 7 


or 
“Jett 
° 

~ 


992 
st 


- 


2 


w 


2 
21 


10€ 


$—+}—4}-+4-4 + > 
+++ 4-4-4 +4 


+44 ++ 44-4 


JANUARY '35 
8 04 6 








[MARCH 8, 1935. 


MONTHS’ METAL PRICES. 


FEBRUARY '35 


BWBRAwABIwMOI Sb TH EH HO 2 


o> oF 
~ 27 


a a ae) 





=a. 
T 








TicSeunuSEEStEs Re 
LATES: TIN PLATES a 








a peB TSE cTze aaa APA 

:. Juneeer 

seh SLATES TT Tt u Der 
r. 








T 
3 S57 13 17 19 2232731 2 4 
DECEMBER’ 34 


(4876) 


Nove. 


steel plates are for ship, bridge and tank qualities, 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
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In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “ fine foreign” and “ standard” metal, respectively. 
for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 


The prices shown 
Middlesbrough prices are plotted 


and those for steel rails are for heavy sections. The 


The price of quick- 


silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 
ind the horizontal lines represent Il. each, except in 
they represent ls. each. 


electric motor-driven pump units for all the usual, and 
many exceptional, purposes in industry. Their publica- 
tion, Mopump Products, iliustrates some of these services. 
Lighting.—Messrs. The Benjamin Electric, Limited, 
Brantwood Works, Tariff-road, Tottenham, London, 
N.17, have sent us the latest issue of their journal, con- 
taining particulars of swimming-bath lighting and 
electric water heaters, as well as many other matters 
of concern to those dealing with methods of artificial 
illumination 
Woodworking Machinery.—Messrs. Wadkin and Com- 
pany, Green-lane Works, Leicester, deal with a selection 


of their latest designs of a great variety of woodworking | 


machinery for rapid production, in a pamphlet, with an 
Oriental setting, emphasising the importance of the 
appreciation of the need for speedy, cheap working in 
times of economi« depre ssi0on. 


Coal-Cutter Pick Resharpening.—To keep the picks of 


coal cutters in a condition for efficient operation, frequent 
resharpening 


is essential. Messrs. Hardypick, Limited, 


Mining Tool and Engineering Works, Sheffield, 8, make 


in wireless reception is an effective tool for the purpose, which can deal with 
cured by the 300 picks an hour. It is th 


subject of publications 


received from the firm 


Feed-Pump Control ¥ , . . , a 
being made to eliminate unnecessary noise and vibration ~ f urol.— Th xact control of the feed 
water passed into boilers is now generally regarded as 
( Motor-Driven I sm ps Messrs. Rhodes, Brydon and essential to economy. Messrs Crosby Valve and 
Youatt, Limited, Waterloo Engineering Works, Gorsey Engine: ring Company, Limited, 41 and 42, Foley- 
Mount-street, Stoekport, specialise in the production of | street. London. W 1, describe the equipment for the 





| including a wide range for the motor, aerop! 


Each vertical line in the diagram represents a market day, 


the case of the diagram relating to tin-plates, in which 


purpose which they supply, in a recently-issued pamphlet. 
An accompanying leaflet deals with gauge testers. 


Messrs. W. T. Henley’s 


| Installing Ironclad Fittings. 
| Telegraph Works Company, Limited, Engineering 

Department, Holborn-viaduct, London, E.C.1, have 

added to their series of booklets for the pocket on methods 
|} of installation, one on the wiring of ironclad Iscos 
| This will prove of great interest and service to all engaged 
|} on the distribution and mains side of electrical develop- 
| ment. 

Drying Plants.—Equipment for the efficient and 
rapid removal of moisture for the leather industry, for 
wool flocks and fibre, tunnel driers for glue, jellies and 
| plaster slabs, compartment driers for colours, and 
| equipment to deal with barrels and bottles is all dealt 
| with in a pamphlet, issued by Messrs. James Keith and 
| Blackman Company, Limited, 27, Farringdon-avenue, 

London, E.C.4, 

Roller Bearings.—Messrs. British Timken, Limited, 
Chester-road, Aston, Birmingham, 7, have issued what 
}is perhaps the most comprehensive and 
collection of data relating to all the various types 
of roller bearings that they manufacture that has 
been published. It takes the form of a loose-leaf book, 
| handsomely bound, and, in over 200 freely-illustrated 


exhaustive 


pages, covers every matter with which a designer 15 
concerned. 

Steel Products —An interesting and useful handbook, 
| handsomely bound, has been received, which deals with 
the great variety of steel products made by Messrs 
South Durham Steel and Iron Company, Limited, ©rg® 
Fleet Ironworks, Middlesbrough, and their associated 


tiens, 


concerns. Apart from rolled-steel plates and sec 
these companies specialise in alloy and special onal, 

piane «am 
other industries, and free-cutting, anti-corrosi\ and 
high-tensile rust-resisting steels. 
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THE PLANNING OF TELEPHONE 
SYSTEMS FOR LARGE BUILDINGS. 


Tue modern building, whether it is used for 
business purposes, as a hotel or as blocks of flats, 
contains an increasing amount of what may be 
conveniently termed engineering equipment. It 
possesses, for example, its complement of lifts, 
fans and even cranes, and it is also interlaced by a 
network of pipes for gas and water supply and 
drainage, together with electrical systems for 
lighting, power and communication purposes, not 
to speak of fire alarms, clocks, and tele-thermo- 











Fig. 1. 


DISTRIBUTION FRAME. 
meters. It requires little reflection to appreciate 
that if these amenities are to be provided as effi- 
ciently and as economically as possible, the various 
installations should be systematically planned well 


ahead of the time of their erection, and that the 


necessary work should be carried out pari passu 
with the rest of the building. To delay such work 
results in much cutting away of walls, which could 
otherwise have been avoided, not to speak of noise, 
dust, and waste of time. Moreover, the final 
‘ayout is frequently not the best that could have 
been devised. This applies particularly to the 
electrical wiring, provision for which, for some 
reason or other, is too often delayed far beyond the 
stage at which it should have been started. This 
practice, especially in the case of steel and concrete 
buildings, is both costly and inconvenient for all 
oncerned, and is perhaps seen at its worst in 
relation to the telephone system. 

In this country the provision of telephones is, of | 


COUrSE 
Post ('thee, 


m example, 


term) 


require facilities for leading-in and | 
iting the main cable ; for running the branch | 
ables vertic ally to the various floors; for laying | 


eads under the floors to the probable locations of | contain not only the distribution cases, but also 
struments and probably for the installation | the 
In meeting all | apparatus. 


Une 


of private exchange switchboards. 


these requirements money, time, and labour can 


all be saved by forethought. As regards the first, 


subsequent cutting through the foundation wall | 


can often be avoided by leaving a suitable opening 
in it during construction. 
inserts a duct, through which the cable is subse- 
quently drawn. Similarly, in the case of a large 


building, it is advisable to provide room in the| 


basement for a distribution frame, such as is illus- 
trated in Fig. 1. The wires of the incoming main 
cable terminate on this frame and sub-cables of 
suitable size are thence led off to the various floors. 








In addition to the space actually occupied by the | 
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| lines about 5 ft. or 6 ft. apart. 


frame there must, therefore, be room for the cabling | 
and to enable maintenance work to be carried out. | 
Obviously, too, it is advisable for the frame itself 
to be placed where the ventilation is good, where | 
there is no risk of damp, and where it cannot be 
tampered with. A careful selection of its position at | 
an early stage in the construction is thus indicated. | 
From this distribution frame cables rise to the 
various floors, and the Post Office find it convenient 
to install these in a centrally situated chase from | 
which access is given to each floor, as shown in| 
Fig. 2. Such a chase can, of course, be used in 
common with other services, but, if employed 
exclusively for the telephone cables, should not be 
less than 9 in. by 44 in. in cross-section. It should | 
be backed by a 1-in. running board to facilitate the 
fixing of the necessary supports and to ensure that 
the lead-covered cables do not touch the wall. 
On each floor one or more of the riser cables | 
terminate in a small distribution case which can 
be placed either inside the cable shaft itself, as 
shown in Fig. 2, or on the wall of the corridor. 
This case, which will never be more than 6 in. deep, 
can be recessed if any objection is made to its 
unsightliness, and should be placed where it will 


|not cause obstruction when men are working on 


it. It is connected to the shaft by a conduit not 


. in the hands of the engineering staff of the | less than 1 in. in diameter into which the cable is 
who, to take a large office building as | 


drawn. In very large buildings, such as the 
London County Hall, the riser shaft communicates 
with what are virtually a series of small rooms on 
each floor, as shown in Fig. 3, on page 272. These 


necessary me asuring, protective and control 





In this the Post Office | 


| the duct at that spot. 


' small as 1 in. 


Connection between the distribution case and 
individual telephone instruments is made by lead- 
covered cables, and it is in this section of the instal - 
| lation that the provision of the necessary facilities 
frequently falls short of requirements and leads to 
a great deal of cutting away. Where possible, but 
especially in large buildings, the necessary cables 
are drawn into conduits laid under the floor, and 
it is advisable that this should be installed while the 
building is being constructed as shown in Figs. 4 and 
5, on pages 272 and 284, The sizes and numbers of 


| these conduits depend on the number of cables laid, 


and are greatest at the beginning of the run from 
each distribution case. This must be taken into 
account in allocating space for them. Generally, 
it is found undesirable to use conduits of less than 
1 in. internal diameter, and these will contain five 
pairs of wires. Floor boxes are required about 
every 40 ft. or so for draw-in purposes, at terminal 


| points, and at places where the route abruptly 


changes direction. From the floor-box near the 
wall telephone point, conduit is taken off at right 
angles beneath the floor, carried up inside the wall 
on an easy bend, and terminated in a small recess 
just above the skirting. Points located away from 
the wall are served by floor boxes to which the 
conduit is brought by an easy bend. It is then 
plugged to prevent clogging. Where the walls are 
difficult to cut away, it is advisable to provide a 
baseboard lining construction for carrying the bell 
box. This may also be sunk in a recess. 
Alternatively, more especially in small buildings, 
sections of wood or metal casing or mouldings can 
be fixed to the walls or hollow runways formed in 
the walls themselves for carrying the cables from 


| the distribution case. These have the disadvantage 


that they detract from the appearance of the build- 


| ing when new, while the necessary maintenance work 


accelerates their deterioration. Another disadvan- 
tage is that they necessitate the use of ladders. 
Where the telephone density is not likely to be 
heavy, or for spurs from main runs, the steel 
conduit system, which is shown in course of instal- 
lation in Fig. 4, can be used. Its employment is, 
however, limited by the depth of the floor, and 
conductors for other services must not be laid in 
the same conduits as those serving the telephones. 
The fibre system, illustrated in Fig. 5, and the 
steel duct system are used where a number of 
telephones have to be installed on a large undivided 
floor area. The ducts themselves are laid on a 
cement pad, so that their tops are within about 1 in. 
of the floor surface, and are arranged in parallel 
These are crossed 
at right angles by other ducts spaced at intervals 
of 20 ft. to 60 ft., connection between the two being 
made by cast-iron or brass junction boxes, as shown 
in Fig. 6. The first series of ducts are laid so that 


| they are immediately below the sites likely to be 


occupied by the desks, and when a telephone is 
required the lead is taken through an opening in 
This opening can either 
have been previously provided or is drilled at the 
time of installation. This system can be used for 
all the electrical services. Special cast-iron fittings 
are used where the ducts cross and where they are 
carried round a corner. The duct itself can also 
be bent to a wide radius. Where the telephone 
point is adjacent to a supporting column, a connec- 
tion from the duct is made by a length of conduit. 
The fibre ducts are made with cross-sections rangi 


| from 2 sq. in. to 6 sq. in. and in lengths of 5 ft., 


and are connected by lapped or inserted joints, 
bitumen or cement being used as a filling. When 
the duct is of the open-bottom type, it is laid on 
sheets of metal fibre or asbestos treated with 
bitumen, so as to protect the lead cover of the 
cable from the concrete. The steel ducts are made 
in 10-ft. and 20-ft. lengths, which are connected by 
coupling pieces. These coupling pieces incorporate 
set-screws to ensure continuity and effective earthing. 
The usual cross-section is from 2 sq. in. to 44 sq. in. 
Outlet fittings can either be provided during 
manufacture, or openings can be cut at the appro- 
priate places after installation. Rectangular steel 
duct is obtainable with a vertical dimension as 
It is, therefore, suitable for use where 
the floor cover is small, but like other ducts of this 
kind, should not be employed where it is liable to 
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corrosion—that is, when 
cinders. 

Where the exact location of the telephone in the 
room has not been fixed, it is assumed that it will be 
near the windows and arrangements are made 
accordingly, as shown in Fig. 7, page 284. Allter- 
natively, suitable runways can be provided in or upon 
the walls of the room ; or a combination of the two 
methods can be used as indicated in Fig. 8. 


(T'o be continued.) 


the aggregate contains 








THE ENGINEERING OUTLOOK. 
IX. Marine ENGINEERING. 


In view of the essential dependence of marine 
engineering on shipbuilding, and of the latter on 
the shipping industry, in order to understand the 
economic position of the first it is necessary to 
examine briefly the other two. In general, there 
has undoubtedly been a considerable improvement 
over the extremely low level of 1933, though th« 
advance made represents only a very small propor- 
tion of that necessary to regain the level of pre- 
depression years, 

Table I shows freight rates and time-charter 
rates since 1924, the figures being given monthly for 
1933 and 1934. 

Tasie I.—/ndex Numbers of Shipping Freights and Time- 
Charter Rates. 


Date Time-Charter Freight 
Rates Rates 
1924 10 100 
1025 OS SS 
1026 lil vs 
1927 107 95 
1928 7 87 
1929 10 84 
1930 wi 65 
1931 62 67 
1v%z " 6t 
1033 65 61 
1033- 
January . 60 | 64 
February ee j 61 | 63 
Mare 60 
April ook 58 
May ; 4 | vt) 
June 4 | 61 
July 4 | 61 
August 61 60 
September 61 56 
October 64 | 61 
November 6u 64 
December “4 70 
1934 j 
January “0 64 
February AS 64 
March oe | 62 
April | 60 
May & 60 
June & 58 
July s 62 
August 70 68 
September 8 70 
October 66 
November 65 66 
December 65 | 64 


It will be seen that the hopeful tendency which 
became apparent during the last few months of 
1933 was not continued into 1934, but that freight 
rates fell steadily until June, after which there 
was a sharp recovery. This was not maintained, 
however, and by December the index had fallen to 
the average level for 1932. A steady decline in 
freight rates, such as was apparent from 1924 to 
1929, would be the normal course, in view of the 
many technical improvements which have been 
made in shipbuilding, and are apparent, for 
example, in the fact that modern cargo ships are 
capable of carrving twice as muc h freight-paying 
cargo per ton of fue) as was possible eight years or 
ten years ago. 

The decline in rates since 1929 has, however, 
undoubtedly been very much more severe than 
was warranted by the reduction of working costs, 
and has been due, as is well known, to the collaps: 
of international trade. If, however, the period 
1924-1929 be considered a normal one, then the 
normal average freight-rate index for 1934 would 
have been about 68, which is not so very much 
the actual rate for the year. ‘The 
plight of the shipping industry is, therefore, probably 
due not so much to existing low freight rates as to 
the fact that for the last five years the rates have 
been f fast that 
provide tull depreciation on their fleet 
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lling so shipowners have been 
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a great part of the menage | profits had fallen to 600,000/., while allowance had 

| been made for only 40 per cent. of th 
by an analysis of the accounts of a number of | depreciation. There must, therefore, exist a con- 
British shipping companies with a total paid-up | 
capital of over 60,000,000, 


| siderable accumulated replacement demand w hich 
owning nearly 5,500,000 | is delaved from execution by lack of funds on the 
tons gross, which shows average profits for the | part of the shipowners. ; 

As shown in Table II on the opposite pac th fo 
was considerably f t 
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extremely high levels of 1932 and 1933, partly on 
.ccount of increased demand due to trade revival, 
nd partly by scrapping. The figure was, however, 
still between two or three times that for the average 
pre-depression years. 
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occupied. « In spite of the recovery, however, 77 per 
|cent. of the available berths were vacant at the end 
|of 1934, even after making allowance for the 
reduction in the total number of berths as a result 
| of the activities of National Shipbuilders’ Security, 


The reason for the extremely high figures for 
value per ton in 1933 and 1934 is the growth of 
exports of internal-combustion engines in relation to 
the total from 21 per cent. (by value) in 1932 to 
74 per cent. in 1933, and 70 per cent. in 1934. The 


[t was against these two problems of idle tonnage | Limited, which was responsible for the closing of value per ton in the case of internal-combustion 


ind of providing new ships which could operate 
protitably at existing rates, that the Government’s 
scrap and build” policy was directed. This 
provided a subsidy of up to 10,000,000/. for new 
onstruction, with the proviso that 2 tons of old 
tonnage should be scrapped for every ton con- 
structed or modernised. At the same time, a 
direct subsidy of 2,000,C00/. was promised in 
order to assist the tramp shipping industry to 
ompete with subsidised foreign fleets. This was, 


Taste IIl.—Idle Tonnage (Chamber of Shipping of the 
United Kingdom). 





| 





| Net | Net 
Date. Tonnage. | Date. | Tonnage. 
| | 
1921 | 1928— 
Jannary | 940,604 Januaryl . 371,674 
April 1 1,707,271 April 1 : 363,355 
July 25 1,852,412 July 1 ee 495,866 
October 25 1,296,236 October 1 ae 415,399 
1y22 | 1929— 
January 1 1,307,593 Januaryl . 329,771 
April 1 836,619 April 1 ..| 286,242 
July 1 ..| 1,112,332 July 1 -| $81,158 
October 1. 824,624 | October 1 | 265,997 
123 | 1930— } 
Januaryl . 709,224 | January 1 360,000 
April 1 ..| 546,555 | April 1 918,000 
July 1 “| -zog;102 «| =| July 1 ::| 985,000 
October1. 755,101 October1 ..| 1,002,000 
1924 | 1931— | 
January 1 629,763 | January1 ..| 1,593,000 
April 1 ool 410,356 | April 1 ox 1,920,000 
Iuly 1 470,073 | Julyl ..| 2,044,000 
October1  ..} 333,820 fereter 1 ..} 2,089,000 
1925 | | 1932— | 
January 1 | 488,252 January 1 ra 1,966,000 
April 1 A‘ 393,062 April 1 .| 1,800,000 
July 1 777,179 | July ..| 2,196,000 
October 1... 574,364 | October1 ..| 2,182,000 
1926 | 1933— | 
January1 ..| 407,664 | Jannary1 ..| 1,971,000 
April 1 me 359,848 April 1 .-| 1,836,000 
Iuly 1 nal 859,739 July 1 ..| 1,946,000 
October 1 we 371,057 October 1 ..| 1,572,000 
927— 1934 | 
Januaryl .. 364,874 January 1 ..| 1,240,000 
April 1 al 239,681 April 1 ..| 1,079,000 
July 1 420,164 July 1 ..| 1,042,000 
October1 . 272,830 October1 . 818,000 
1935— 
Januaryl1 ..| 878,000 


| | | 





however, made conditional on a certain measure of 


reorganisation within the industry, which resulted | 


n the formation of the Tramp Shipping Administra- 
tive Committee with a view to preventing domestic 
ompetition and so raising freight rates. How 
successful such a policy can be, if agreement is | 
reached with shipowners abroad, is shown by the 
fact that the Shierwater plan, by providing com- 
pensation for tonnage laid up with the object of | 
uijusting the supply of tonnage to the demand, | 
brought about a rise of 40 per cent. in freight rates | 
in the case of oil tankers. But, obviously, the | 
special problem of tankers is easier to deal with | 
than the general problem. 

The scrap-and-build programme should provide | 
a welcome stimulus to the construction of tramp 
vessels in the coming year, and if a substantial | 
proportion of the tonnage is completely modernised, | 
it should be possible to operate with satisfactory 
profits without any very great increase in freight | 
rates, though some increase is undoubtedly justified. | 
The improvement in shipbuilding which took place | 
during 1934 consisted mainly in the construction of | 
special vessels designed for particular trades more | 
or less independent of the freight market. 

In particular, the expansion of the trade in chilled | 
beef was responsible for contracts from such com- | 
panies as the Commonwealth and Dominion and 
Blue Star Lines engaged in the Anglo-New Zealand | 
trade. There was also an exceptionally large | 
number of vessels for cross-channel, river and | 





*stuary work put in hand but, as indicated above, |each year, but the number unemployed remained | 


there was no appreciable demand for new tramp or | 
tanker tonnage. 

The figures given in Table III do not include | 
naval work, so that if allowance is made for the | 
resumption by the Admiralty of naval work, plus | 


30 berths during the year, making 137 in all since 
it began operations. 

It will be seen that as regards tonnage under con- 
| struction at the end of 1934, this showed an increase 
| over the previous year of 266,000 tons. Of indivi- 

dual districts, Belfast showed the greatest improve- 
ment from practically nil two years ago. The 
Clyde also received a substantial increase in orders, 
| and at the end of the year accounted for over 50 per 
cent. of the total work under construction. The 
Taste III.—Shipbuilding. Great Britain and 
Treland. 





| Vessels under 
| Vessels Vessels Construction 
| Commenced.| Launched. 

' 

| 














(at end of 
quarter). 
1913— Gross tons. | Gross tons. Gross tons. 
Quarterly average 466,582 483,038 2,002,699 
927 | 
lst quarter ae 579,839 | 127,747 1,216,932 
2nd o oe 437,112 268,545 | 1,390,388 
ard a - 370,073 | 355,542 1,536,416 
| ae 377,492 | 498,550 1,579,713 
1928— | 
Ist quarter on 341,843 406,726 1,440,842 
2nd sy, --| 278,983 403,168 | 1,202,610 
3rd ” | 244,591 $87,572 | 1,089,760 
4th a -| 431,758 245,875 | 1,242,704 
1929— | 
Ist quarter om 362,358 289,834 1,357,375 
2nd o wel 428,400 392,888 1,453,906 
3rd ” os 360,087 369,445 | 1,448,355 
4th an a 499,020 472,938 1,560,254 
1930— | 
ist quarter aol 426,570 344,699 | 1,614,993 
2nd 2 os 230,466 468,023 1,392,063 
3rd = es 160,714 378,585 1,116,746 
4th = wa 131,995 296,843 908,902 
1931— 
1st quarter -| 33,000 146,000 | 694,000 
2nd ly | 23,000 | 170,000 556,000 
3rd a ool 39,000 , 417,000 
4th ae ee 105,000 71,000 401,000 
1932— | 
Ist quarter +s! 25,700 | 35,000 373,000 
2nd ls ow 28,000 69,000 281,000 
3rd » oul 10,800 48,000 238,000 
4th * em 7,400 35,000 230,000 
1933— | 
Ist quarter 77,000 13,000 252,000 
2nd o* 50,000 11,000 287,000 
3rd ” ++] 40,000 42,000 | 304,000 
4th ” ool 75,000 65,000 | 331,000 
1934 | 
Ist quarter ..| 203,000 35,000 | 481,000 
2nd a out 147,000 36,000 | 587,000 
3rd - . 77,000 183,000 | 604,000 
ith - se 93,000 207,000 597,000 








North-East coast has not yet secured a propor- | 


tionate share of the increased activity, but this 
area showed benefit, particularly from the subsidy 
granted to tramp shipping. 

At the end of 1934 there were 655,000 tons under 
construction in foreign countries, showing an increase 
of 229,000 tons over the previous year. Thus, the 
British share of total world construction was well 


maintained, increasing from 43-7 per cent. at the | 


engines is about 250/., as compared with only 601. 
in the case of steam engines and accessory plant. 
The increased demand for internal-combustion 
engines is also indicated by the figures for horse- 
power under construction, those for steam engines 
having risen from 260,000 in June, 1933, to 403,000 


|in June, 1934, while the corresponding figures for 


internal-combustion engines were 63,000 h.p. and 
276,000 h.p. While these figures undoubtedly in- 
dicate the growing popularity of the internal-com- 


Taste IV.—Marine Engineering. Total Employment. 





Number Number 








Number 
Date. | Insured. Unemployed.| Employed. 
July 1923 .. os 65,540 | 14,844 | 50,696 
— er sal 65,930 10,751 } 55,179 
» 1025 .. ‘ 61,220 13,450 | 47,770 
» 1926 58,030 | 16,774 } 41,256 
+» 1927 57,130 | 7,514 49,616 
» ©1928 55,030 7,374 | 47,656 
» 1929 58,450 6,211 58,239 
» 1930 60,670 9,347 } 50,723 
oo ae ee ‘“ 55,240 26,224 | 29,016 
» 1982 .. an 50,530 | 29,274 | 21,256 
” 1933: |] «46,220 «| «=«21,838 «| 24,387 
» eee ob _ 46,760 13,621 | 33,139 





Taste V.—U.K. Exports of Marine Engines. 








! 7 
| Volume. | Value. | A... 
| 
| Tons. £ | £ 
1913 .. - oa 54,568 2,336,509 42 
1919 .. ea 0% 5,850 505,602 86 
| 1920 ‘ f: 61,904 6,908,868 | 111 
1921 64,994 8,388,849 | 129 
1922 82,842 8,973,552 108 
1923 os ne 38,622 3,122,822 80 
1924 .. pet - 22,421 1,752,560 78 
1925 .. oe ; 27,363 2,271,958 83 
1926 22,830 1,645,076 | 72 
1927 17,620 1,317,685 | 74 
1928 .. os : 46,508 3,483,472 | 74 
1929 .. oe ee 52,571 4,032,824 | 76 
1930 .. oe os 90,974 6,759,348 74 
1981 .. ae aa 35,121 2,556,838 72 
1082 .. oe se 15,013 1,056,862 | 70 
1933 .. m4 _ 3,998 498,531 | 123 
1934 .. ee oil 4,447 564,700 127 


bustion engine for certain purposes, it must not be 
forgotten that the greater part of the shipbuilding 
demand during 1934 was for vessels of special types. 

With regard to the outlook for 1935, there is no 
reason to suppose that the amount of new construc- 
tion will fall below that of 1934, and the Government 
subsidy may well cause a revival in the construction 
of tramp vessels. There is, moreover, a growing 
demand for new machinery for installation in 
such existing vessels as are not too old. This 
tendency was already apparent during 1934, and 
is likely to increase as long as shipowners are 
not in a position to purchase new vessels. The 
prospects for the marine engineering industry of 


end of 1933 to 47-7 per cent. at the end of 1934. | increased activity are, therefore, good, especially 


This is particularly creditable, in view of the fact 


that shipbuilding in many countries, notably in | 
|in a strong position to secure a substantial share of 


Japan, is subsidised, as well as shipping. 

The increased activity in the shipbuilding industry | 
has been reflected in the fortunes of marine engineer- | 
ing. The greatest activity was reached at the | 
beginning of the year when there was a substantial 
flow of orders, but this has been followed by a steady | 
decline. For the first time for four years there was 


|since the British manufacturers have been steadily 


improving their competitive efficiency and are now 


any increase in world demand. On the other hand, 
as emphasised in this series last year, real recovery 
for shipbuilding, and, consequently, for marine 


engineering also, is dependent on a revival of inter- 


national trade, and very little has occurred during 
the past year to bring about such a revival on any 


a slight increase in the number of workpeople insured | considerable scale. 


against unemployment, and this was accompanied 
by a substantial reduction in the number unem- 
ployed. The level of employment was, therefore, | 
well above that of the previous three years, | 
but was stil] considerably below that of 1929. | 
The figures given in Table IV relate to July of | 


substantially unchanged until December, 1934. 


That the improvement in activity is almost | 


entirely due to the increased demands of British 
shipbuilding is shown by Table V, which gives 
exports of marine engines. In normal times exports 











Tue Newcomen Socirery.—The 13th annual report 
of the Newcomen Society, which covers the 1933-1934 
session, shows that the total membership of the Society 
on October 31, 1934, was 321. During the session 23 
new members were elected, while the number of resigna- 
tions and deaths was 25. The Council records with 
much regret the deaths of Mr. Fred Bland, Dr. O. von 
Miller, Brig.-General W. B. Parsons, Mr. Clement Chase, 
and Mr. H. Butler Johnson. Thirteen meetings were 
held during the session, namely, eight in London, including 
the annual general meeting, four in the United States, 
and the summer meeting in Derbyshire. Dees 1934, 
vols. xii and xiii of the Transactions were published, 
and vol. xiv, now in preparation, is shortly to be issued. 


the arrears from the previous year, the activity in represent about 20 per cent. of the total output, | The Council is glad to record the founding, in 1934, of 


the industry in 1934 was even greater than is| but during the last four years they have fallen to | the 


_ ited by the Table. In all, naval work accounted 
or about one-fifth of the total number of berths 


such an extent that the industry is now almost 
entirely dependent on the home demand. 


Society for the Preservation of Old Sheffield Tools 
and Machinery, which it has joined as a member. The 
finances of the Society, it is gratifying to note, are in 
a strong position. 
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la railway-carriage bearing brought from rest up 


to a speed of 250 r.p.m. in a few seconds. This 
corresponds to a rate of travel of the vehicle of 
45 km. (28 miles) an hour. Fig. 1 shows the 
friction values plotted to a very open scale for the 
first 60 seconds, and Fig. 2 gives curves for 10 


HIGH-PRESSURE LUBRICATION 
FOR JOURNAL BEARINGS. 


By G. WELTER. 


Tue journal bearing is an important item in 
machines of very many kinds, and modern develop- 
ments in machine construction generally and, | minutes. 
particularly in this connection, the development of | Curves for the same bearing, with and with- 
high-speed rail transport, demand that greater | out high-pressure lubrication, are given in each 
attention shall be paid to it than has been usual |case, and clearly show the much lower readings 
in the past. If the journal bearing is to compete | obtained when it was in operation. As is well 
successfully with ball and roller bearings, the use | known, the starting resistance of a normal journal 
of which is gradually extending, it must be improved | bearing is very high, and in this case the initial 
both from the technical and commercial points of | dynamometer reading was about 150 kg. to 170 kg., 
view. The main disabilities of the ordinary plain | falling to 17 kg. to 19 kg. in 10 seconds, and reaching 
bearing lie in the friction losses which are associated | 14 kg. after 50 seconds. As a result of insufficient 
with ite use, particularly during starting-up and | oil supply in the area of greatest pressure, it then 
in the early stages of running, and the wear and tear | rose to 20 kg. (Fig. 1). In the first part of the curve 
and loss of power which accompany this friction. | the observed maximum and minimum readings are | 
In any attempts to improve the bearing, it is also | plotted and a fair curve drawn between them. The 
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minutes again rapidly advanced to 250 r.p.m., being 
further stepped up to 350 r.p.m. after two further 
minutes. 

The unsteadiness of the friction curve of the 
plain bearing is very marked, the swing} of 
the indicating arm in the first two minutes being as 
much as 10 kg. The maximum and minimum 
readings are plotted for this part of the curve. The 
ratio of the power losses for the two curves, as 
indicated by the hatched areas A and B, amounts 
to from 1 to 3 to 1 to 4 in the early part of the 
running period and from | to 2 to | to 3 later. 
These observations were made at a room temperature 
of 20 deg. C., but with the bearing at an initial 
temperature of about 3 deg. C. The rise in tem- 
perature of the bearing with the two types of 
lubrication is shown in Fig. 5. The difference in 
temperature of the bearing under the two condi- 
tions amounted to some 14 deg. C. to 15 deg. (. 

The investigation illustrates clearly the way i 
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desirable to consider the possibility of improving | Fig.3 
its reliability and load-carrying capacity. The| 248 17 at ie aS are 
consideration that the friction moment of the| G4} ++ TSK 
journal bearing is abnormally large, particularly at OE cemdierendbianaliiote wail KK QS INS High - 
: A ; . T ’ Ry SRY Vggy 
starting, leads naturally to the conclusion that the “ae CC aa - 
conditions might be improved by an alteration in | ¥ se : | as KAA 
the lubricating arrangements. The relation between | } SSS With 
the bearing and the lubricant is so close, however, | 
that, in any satisfactory solution of the lubrication | 
question, the nature of the bearing metal must form| ¢& mai USE 
. S ‘ig 
an important factor. 164 ~—1-1- Por a Sh 
: 1 
The proposals made by the author, and described| 706.8.) ~ Time...Minutes. “ENGINEERINc” 


in this article, aim at the elimination of the dis 

advantages of the present normal type of journal | contrast between this curve and the curve for the 
bearing. His system consists in the employment, | high-pressure lubricated bearing plotted below it is 
in addition to the normal lubrication, of special| marked. In this case the curve rises from a point 
high-pressure lubrication which is used in the! jin the neighbourhood of zero to a maximum value 
zone of greatest pressure at the top of the|of 5-5 kg. It then asymptotically approaches a 
bearing. The extra lubricant is supplied at a| minimum value of about 2-3 kg. to 2-6 kg. The 
pressure of 100 atmospheres to 200 atmospheres | curve is quite steady, and there was no oscillation 
(1,500 Ib. to 3,000 Ib. per square inch) so that the | of the indicating arm of the dynamometer. 

bearing, with the load it carries, is lifted free from In the case of the longer series of observations, 
the shaft, an ol cushion being formed between them | extending over ten minutes, which are plotted in 
so that all metallic contact is eliminated. With this | Fig. 2, the hatched area A under the curve for the 
arrangement, the friction moment approaches a zero | normal bearing is a measure of the power loss due 
value, and when starting up is less than the friction | to friction during the first ten minutes’ running, 
moment at normal running speed with an ordinary | and if this is compared with the hatched area B 
bearing. The system was investigated on a large | under the curve for the bearing with high-pressure 
bearing-testing machine employing a shaft 120 mm. | lubrication, it will be seen that the loss in the first 
(4:7 in.) in diameter. The extra lubrication was | case is about three times that in the second. This 
supplied by a Bosch high-pressure lubricator of | figure also contains a curve for the grease-lubricated 
the type which is largely employed on compressors | roller bearing, which, it will be seen, lies somewhat 
working up to several hundred atmospheres and for | higherthan that for the high-pressure lubricated bear- 
locomotive work. The friction between the bearing} ing. The results plotted in Figs. 1 and 2 were ob- 
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| which the performance of the ordinary plain bearing 
|may be improved by the use of high-pressure lubri- 
cation. At the moment of starting, the ratio of the 
friction values of a high-pressure bearing and a 
| normal pad-lubricated bearing stands at the remark- 
able figure of about 1 to 300, while at the end of 
ten minutes it has fallen to about 1 to 3. This 
implies that about two-thirds of the work normally 
absorbed in friction can be saved. If these figures 
are considered in relation to, say, a large railway 
on which the total number of times which vehicles 
are started and stopped may amount to very many 
thousands a day, it will be realised that the poten- 
| tialities for power saving are very great. Careful 
land extended tests carried out by the Swedish 
| Ball Bearing Company show that the fuel saving i 
| railway operation as a result of fitting roller bearings 
to rolling stock average 11 per cent. to 12 per cent., 
while Messrs. Fichtel und Sachs A.G., as a result of 
similar tests on railway vehicles and tramcars, 
claim a figure of from 10 per cent. to 15 per cent. 





and the shaft was measured by means of a friction | tained with the bearing at room temperature of 20 As the pressure-lubricated bearing can show similar 
balance connected to a dynamometer. A load of|deg.C. The actual rise in temperature of the bearing | 8avings at lower capital cost, it should be of great 


It will be seen 


six tons was imposed on the bearing, and tests were | during this period is plotted in Fig. 3. 


value not only in railway vehicles, but in machiner) 


carried out, both at starting-up and when running, | that while the normal bearing rose in temperature of all kinds. 


at low temperatures of 3 deg. to 5 deg. C.| by 27 deg. C. to 28 deg.C. in ten minutes, the high- 


(37 deg. to 41 deg. F.), as well as at the air tempera-| pressure bearing temperature increased only some | 


ture of 20 deg. C. (68 deg. F.). Comparison tests | 10 deg. C. to 11 deg. C. in the same period. 

were also made with well-known make of roller! Still more striking differences between the two 

bearing at 20 deg. C. 
Characteristic results are plotted in Figs. | to 5.| temperatures, which are plotted in Figs. 4 and 5. 


The curves connecting the dy ster readi “se tests the ’ the edly | 
cting the dynamometer reading| In these tests the speed of the shaft was rapidly | ublie, arrangements have been made for the Museum 


and at the end of two | tobe open continuously all day, i.e., from 10 a.m. to 4 p-™ 


with time which are given in Figs. 1 to 3, refer to! brought up to 150 r.p.m., 


bearings were shown in the tests carried out at low | between the hours of | 
|of the Museum now in 











Tue Home Orrice LypustriaL Muskum.—On page 196 


ante, we published a review of the new catalogue of the 
Home Office Industrial Museum, Horseferry-road, London, 
8.W.1, and stated therein that the Museum was closed 
».m. and 2 p.m. The authorities 
— us that since the catalogue 
was published, and in order to meet the demands of the 
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THE LEIPZIG FAIR. 


A GBNERAL tendency observable in the machine- 
tool section of this year’s Leipzig Fair, which opened 
on March 3 and closed on March 10, is the further 
adaptation of machines for hard-metal tools. This 
tendency covers both lathes and similar machines 
of the universal type, on which both high-speed and 
hard-metal tools can now be employed, and the 
more special type of tool using solely hard-alloy or 
diamond tools as a substitute for grinding. The 
sume tendency appears in fine-boring machines and 
horizontal boring mills. The universal type of 
boring machine has now an extended double-speed 
range, the upper speeds being transmitted by 
belting, ind the lower ones by back gearing. The 
Special type of high-speed boring machine having 
only one high-speed range with gearless power 
transmission is also in evidence. The development 
of the machines has been largely governed by the 
materials available for the construction of such 
parts as bases, saddles, headstocks and standards, 
subject to static and dynamic stresses. As a 
rule, iron, either mixed with 30 per cent. to 60 
per cent. steel or alloyed with nickel chrome, is 
preferred for modern high-speed machines. Nickel- 
chrome iron is claimed to have a very uniform 
structure, to be hard and have good wear-resistant 
qualities. The material need not be heat-treated, the 
astural Brinell hardness being from 200 kg. to 
“0 ke. per square millimetre ; but the ways must 
be machined with tungsten-carbide tools. As an 
additional characteristic, the material is capable 
of abs hing or damping vibrations. The Diskus 
‘ystem of building up machine beds and similar 
parts of a plurality of cells of welded thin steel 
plates, suitably ribbed and reinforced, is still used 








Fine-Torninea LatHe; Messrs. Ferpinanp C. WErrPerrt. 


for the Diskus grinders, but with the exception 
of a Loewe double-sided horizontal fine-boring 
machine, it has not found further application to 
machine tools, although the possibilities appear to 
be attractive. The avoidance of vibration is 
also a matter of suitable hollow-cast shapes with 
reinforcements and internal ribbing. For the 
same reason, the centre of gravity of machine bases 
is located as low as possible, and the driving motor 
is either flanged to the base or cabinet leg or placed 
within the latter on a shock-absorbing platform, a 
third alternative being to mount it on a bracket 
outside the machine, the gear-box being then 
arranged in the bottom of the base or standard. 
The proportions of the cross-sectional areas and the 
weights have been increased throughout. The 
shape of the cross-sections of lathe beds is often 
governed by the necessity for chip removal. Open- 
ings in the walls, tending to reduce the strength, 
are avoided as far as possible. The box form is 
generally adopted for hollow-cast bodies. Even 
the circular overarm of milling machines has been 
replaced in some cases by a hollow-cast box arm, 
the system giving sufficient stiffness to render 
additional braces generally unnecessary. The pyra- 
midal milling-machine standards, and also the 
knees of such machines, have been made wider, 
stronger and stiffer. Rigid frame-type construc- 
tions are to be observed in multi-spindle automatics, 
horizontal and plano-type milling machines, gear 
hobbers and rigid-type planers, the tie beams, 
together with the standards and baseplate or oil- 
pan, forming a closed rigid-frame portal which 
absorbs the vibrations efficiently. Other sources of 
detrimental vibrations resulting from lack of 
balance, rough tooth flanks, and so on, have been 
eliminated wherever possible. Toothed clutches 





DREHBANKFABRIKEN. 


have been replaced by multi-disc types facilitating 
smooth engagement and disengagement. In a new 
Ortlinghaus friction coupling, hardened, ground and 
relieved steel discs are employed, the inner discs 
being hollow so as to act as a spring without friction 
and wear. Sliding gears are used throughout for 
speed changing. They are made of chrome-nickel 
steel with ground flanks and slide on ground mullti- 
splined shafts. 

The final drive of main spindles is normally so 
arranged that it is relieved of any bending load. 
The spindle is preferably made of nitralloy steel, 
which has excellent wearing and shock-resisting 
properties. They are accurately balanced, hardened 
ground and lapped, either throughout or on the 
journals only, and, in the case of high-precision, fine- 
working machine tools, run preferably in plain bear- 
ings of special phosphor bronze, having practically 
no wear. As a result, adjustments may be dispensed 
with, except for accommodating the bearings to 
high-speeds with the resulting heat expansion, 
decrease of initial clearance and loss of fluid. For 
this reason, the bearings are sometimes cooled 
either by air forced through the hollow main spindle 
or by water circulated through the cavities of the 
bearing bushes. Kerosene is used as a lubricant for 
bearings in which the spindle runs with a clearance 
of some few ten-thousandths of an inch only. The 
oil is automatically drawn into the wedge-shaped 
space left between the spindle and bearing, through 
the rotary pumping action of the spindle, and forced 
around the latter. The bearings remain cold, 
although running at high speeds. In another plain 
type of bearing, the clearance is varied according 
to speed requirements so as to maintain fluid 
frictional contact between a steel bushing, which 
has a cylindrical outer and conical inner shape, and 
a conical bronze bush rotating with the spindle. 
In cases where high-speed spindles are exposed to 
relatively low cutting pressures, needle bearings 
have proved very satisfactory on account of their 
small space requirements and shock-absorbing 
capacity. Precision ball bearings, adjustable for 
wear either by hand or automatically, and so-called 
pre-loaded ball bearings are preferred for grinders, 
while roller bearings are commonly applied to high- 
duty lathes, boring mills, millers, &c. 

The guide ways of tables, slides, standards, and 
so on, are either chill-cast or they have a high 
grade of natural hardness by virtue of the quality 
of the material, as mentioned above. In one case, 
exchangeable hardened-steel guides are used. The 
method of finishing the ways by scraping is being 
abandoned in favour of grinding, which has proved 
to give a more perfect parallelism, evenness and fine- 
ness of surface finish, and in some cases, the ways 
of the finest working machines are even polished or 
lapped. Sliding friction is commonly reduced by 
roller guides, built-in oil rollers being provided for 
lubricating purposes, while longer ways are oiled 
on the forced-oil circulation system. The gears and 
bearings are usually splash-lubricated or the gears 





run in oil baths. 
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In one horizontal boring mill, the ways are oiled by 
a “scoop” wheel actuated from the movement of 
the table, and delivering the oil to a channel from 
which it flows to the ways. The circulation of the 
oil is observable through window openings, the 
interior of heavy lathe headstocks being illuminated 
for this purpose. The ways are protected from wear 
and corrosion by accordion-type leather covers, or by 
stationary or telescoping plates. In a new Naxos 
crankshaft grinder, capillary attraction has been 
utilised for the protection of the guide ways from 
water containing dust, by employing a very narrow 
gap between the ways up which the water rises. 

The older types of standard lathes of the 
Vereinigten Drehbankfabriken have been adapted 
for Widia tools by replacing the normal headstock 
by a special headstock equipped with two speed 
ranges, so that roughing, semi- and fine-finishing 
operations are made with one work setting. Fig. 1, 
page 275, illustrates a medium-sized standard lathe 
incorporating the special headstock. 
only light metals and bronze are to be machined, a 
high-speed headstock may be supplied as a sub- 
stitute for the double-speed headstock. In both 
types, the final drive of the spindle is by elastic, 
vibrationless belting which has a very high frictional 
coefficient, the textile belt being covered with a 
number of chrome-leather strips. The main motor 
is independently mounted and drives the main shaft 
through V-belts, running over the pulley visible to 
the left. The latest models of standard lathes, 
described in past years, are designed for 
using both high-speed and hard-metal tools, the 
selection of the actual spindle speeds being left to suit 
the customer’s requirements. 


as 


A fine-turning lathe of the gearless type, using 
Widia or diamond tools, shown in Fig. 2, page 275, 
is exhibited by Messrs. Ferdinand C. Weipert, 
Heilbronn. The lathe is especially intended as a 
substitute for grinding machines. The speeds are 
variable from 650 r.p.m. to 2,600 r.p.m., enabling 
light metals, as well as copper and its alloys, to be 
turned at suitable high speeds. The main spindle 
has hardened, ground and lapped journals, and runs 
in adjustable white-metal bearings oiled by a forced 
feed system. The spindle is statically and dyna 
mically balanced. The push-button controlled 
three-phase driving motor is mounted on the floor, 
and drives the spindle through V-belts, no gearing 
being employed in the drive. The front and rear 
slides are independent of each other. Toothed 
gears are also omitted in the feed drive, as they are 
considered to be a source of vibration, a pressure 
oil cylinder being provided for each slide. The 
valves for the stepless variation of the feed rates 
ire contained in a control the slides being 
quickly returned to their initial position after the 
completion of the cuts. The pressure oil for the 
feed mechanisms is supplied from a precision-geat 
pump operating at a constant low pressure. 


box, 


The design of grinders is based on principles 
similar to those of fine-working machines. As an 
example, the new roll grinder exhibited by Messrs 
H. A. Waldrich G.m.b.H., Siegen, may be mentioned. 
This machine is illustrated in Fig. 3, on this page. 
Apart from the high rigidity of the machine, close tol- 
erances are secured by a new method of fine-feed 
uljustment. The axes of the grinding-wheel spindle 
and roll include a small angle, about 1 in 100, and 
the wheel is adjusted axially instead of radially 
the work. Hence, a_ relatively axial 
adjustment corresponds to a small increment of 
radial feed, the adjustments being made without 
shocks or vibrations and allowing of an accuracy 
within 0-001 mm. In grinding with stay rests, th 
roll is accurately aligned in the horizontal and 
vertical planes by & special measuring 
device. The roll runs in two adjustable bearing 
blocks on each stay rest, an oil pad making contact 
with the roll from above to supply the necessary 
lubricant. The grinding wheel is s ipported in 
precision plain bearings. Water is pumped into the 
cavities of the bearings for cooling purposes, and 
ifter the water has left the bearings it is fed to 
the wheel. The wheel spindle is driven from the 
motor through multi-V belts, and is relieved from 
belt tension. 

Some interesting new applications of the hydraulic 
drive are in evidence. In a high-duty radial drill 
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Fie. 4. Hien-Duty 
exhibited by Messrs. Gebr. Heller Maschinenfabrik, 
Niirtingen, and illustrated in Fig. 4, above, hydraulic 
means are used for locking the standard, arm and 
saddle, and also for controlling the speeds. The 
machine is very rigidly designed, the usual cylindrical 
column being replaced by a box-shaped standard as 
shown, giving an ample bearing surface on the base- 
plate. The standard is secure ly clamped to the 
base-plate by hydraulic pressure. Previous to 
swinging the standard round it is lifted slightly from 
its bearing, and during the swinging operation it is 
guided ball and rollers. The arm is 
also vertically adjusted, and locked to its guide- 
ways, by hydraulic pressure. In moving the control 
lever from the “ stop oe 


on bearings 


unlocked before the vertical movement is effected. 
The hydraulic pump is built into the top of the 
standard, and is driven by a separate electric motor. 
Another pumping set, housed in the saddle, serves 
for locking the saddle to the arm, varying the 16 
spindle speeds by sliding gears, and engaging or 


or locking position to the | 
‘up’ or “* down ” position, the arm is automatically | 


,ADIAL Dritt; Messrs. Gesr. HELLER MASCHINENFABRIK. 


disengaging the driving clutch. The operation & 
as follows: While the desired speed is being selected 
by direct dial reading and the oil distributor adjusted 
accordingly, the clutch remains inoperative. After 
the clutch lever has been actuated, the gear block 
is first adjusted for the control position, and the 
clutches are then set under hydraulic pressure 8 
that the spindle runs at the adjusted speed. The 
12 feeds are varied by sliding gears in the usual way. 
The feed lever first locks the standard to the base, 
and then the saddle to the arm, before starting 
the feed. 

The high-speed Auerbach-Hille turret lathe, shown 
by Hille-Werke A. G. Dresden and illustrated i 
Fig. 5, Plate XII, has been designed particularly 
for the optical and similar industries. It has 4 
spindle bored for a maximum bar diameter of 
42 mm. Six high speeds are obtainabl from 
a pole-changing motor, in conjunction with 4 
double-cone pulley and belting, six additional! lower 
speeds being available by reduction gearing. 5Spé 
changing is made electrically and mechanically by 
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Fie. 9. 
MASCHINEN FABRIK. 


a drum-type switch and ring clutches, noiseless fabric 
years being employed. The spindle, of high-grade 
special steel, has hardened, ground and lapped 
journals running in ring-oiled adjustable bronze 
bearings. The turret head is of the combined 
longitudinal and cross-turning type, each of the 
eight tools having its separate stop. The majority 
of the lathes exhibited follow the same principle as 
the standard models referred to. 

The high-speed production lathe, by Messrs. Loewe- 
Gesfiirel A.G., Berlin, and shown in Fig. 7, Plate 
XIII, has a centre height of 150 mm. and a swing over 
the bed of 170 mm. The main spindle is belt-driven. 
The main driving motor, flanged to the left-hand 
cabinet leg, as shown, is of the two-speed type, and 
in conjunction with a gear box mounted in the leg 
and cone-pulleys, a total of 12 speeds are available 
in three selective groups, ranging between 60 and 
750 r.p.m., 95 and 1,180 r.p.m., or 118 and 1,500 
r.p.m. The high speeds are transmitted by direct 
belting and the lower speeds by back gear in the 
headstock. The main spindle is entirely relieved 
from the pull of the belt. The sliding gears in the 
year box are hardened and ground. Starting, stop- 
ping and reversing of the spindle are controlled 
electrically from the apron. The longitudinal feed 
motion is positively tripped by worm and precision 
gauge blocks. Six transverse feeds are obtainable 
irom 0-03 mm. to 0-033 mm. per revolution, the 
rates being doubled for the longitudinal feed. Fine 
feeds for hard-metal turning can be provided. 

I'he high-speed horizontal boring machine, built 
by Messrs. Werkzeugmaschinenfabrik Union, Chem- 
nitz, and shown in Fig. 6, Plate XIII, has the 
speeds arranged in three groups, the two lower 
groups giving 12 steps from 17 r.p.m. to 420 
'.p-m., driven by gears, while the upper group, 
with six speeds, ranging from 390 r.p.m. to 1,650 
'.p.m., 18 driven through endless silk belts. The 
driving motor is mounted on the bed, and drives 
«lay shaft through a flat belt, the drive being 
then taken to the headstock by means of a verti- 
cal splined shaft. A total of 24 feeds is avail- 


able, ranging from 0-006 mm. to 0-6 mm. per 
revolution for the belt-driven speeds, and from 
03 mm. to 14-8 mm. per revolution for the gear- 
driven speeds. 


The smallest feed rates are used for 
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fine boring. The spindle consists of the usual outer 
hollow and inner solid members, supported at a small 
distance from the ways of the column and run- 
ning in plain bearings. Positive force-feed lubrica- 
tion is provided for the headstock bearings, and the 
gears of the driving box run in an oil bath. 

The design of planers has also followed the general 
development of Widia tools. A rigid planer, illus- 
trated in Fig. 8, Plate XIII, is exhibited by Messrs. 
H. A. Waldrich, G.m.b.H., Siegen. This machine 
embodies an extra stiff cross-beam and double 
standard. The cross-beam, of box form, is unusu- 
ally wide and is strongly reinforced both vertically 
and laterally to give sufficient stability against the 
cutting and feed pressures. The whole arrangement 
of the columns and cross-beam constitutes a very 
rigid portal frame. The hydraulic drive has 
favoured the adaptation of planers for Widia tools 
in as faras the reversible heavy rotating masses can 
be entirely omitted or greatly reduced, and this 
system is incorporated in the machine illustrated. 
While the actual cutting capacity has been con- 
siderably increased, working accuracy has also been 
improved, so that roughing, finishing and fining 
operations are performed in one work setting, and 
short lengths, such as the surfaces of projecting ribs, 
can be planed just as efficiently as long surfaces. 
Both the drive for the feed motions and the relieving 
of the tools on the return stroke to prevent dragging 
are effected hydraulically. 

The hydraulic thread-milling machine shown by 
Messrs. Gebr. Heller Maschinenfabrik, and illustrated 
in Fig. 9, above, is fully-automatic in operation. 
The cutter is driven by a flanged motor through 
three-stepped sliding gears. The final drive is 
through a large gear on the cutter spindle. All 
shafts, including the main spindle, run in large- 
diameter ball bearings. The cutter slide has 
hydraulic quick motions longitudinally and trans- 
versely, fine adjustment for the thread diameter 
being effected by means of a micrometer screw 
giving readings to 0-0025 mm. The work is held 
hydraulically in a split-type chuck permitting easy 
exchange of the clamping sockets. Centring and 
gripping are controlled by a hydraulic piston pro- 
vided with an ejector. The work rolls down to 
the chuck from an inclined magazine at the rear 
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side of the machine, the finished pieces rolling down 
a discharge chute at the front side. The feed of 
the work is also actuated hydraulically, an extension 
of the piston rod having rack teeth engaging with 
a pinion on the work spindle. 

While the cutter is feeding in to depth, the work 
rotates 90 deg. During the following complete 
revolution of the work the cutter is fed axially 
a distance corresponding to the pitch of the thread 
to be cut. The pitch may be adjusted from zero 
to 5 mm. by means of a micrometer screw graduated 
to0-01 mm. The hydraulic axial feed is controlled 
by an angular guide bar, which moves in dependence 
upon the work rotation in a guide block, the cutter 
slide being forced against the block by hydraulic 
pressure so that play is entirely eliminated. The 
hydraulic set, consisting of an operating and regula- 
ting pump, is driven from a built-in flanged motor. 
After the completion of the operation, the cutter is 
withdrawn radially and returned longitudinally to 
its initial position. The chuck then opens, and the 
work is ejected. 

The high-speed turret lathe shown by Messrs. 
Pittler Werkzeugmaschinenfabrik, A.G., Leipzig, 
and illustrated in Fig. 10, is driven by a three-pole 
change-speed motor giving three speeds of 1,000, 
2,075, 4,200 r.p.m., or alternatively, 710, 1,430, 2,880 
r.p.m. The spindle is driven by V-belts without gears. 
The belt pulley in the headstock is mounted inde- 
pendently of the spindle, to relieve it from the 
belt tension. The speeds may be automatically 
varied while the machine is running, in such a 
manner that the most desirable speed rate will be 
co-ordinated to each tool station of the turret head, 
and similarly, the direction of the motor rotation 
may be automatically reversed. To this end, an 
electric control drum, driven from the turret-head 
axis, has been provided. When the head indexes, 
dogs carried on the circumference of the drum, in 
conjunction with contacts, control the speed in 
dependence upon the tool station, for threading, 
drilling, reaming, and so on. The dogs may be so 
positioned on the drum that the speeds will be 
controlled before the locking bolt drops into its 
notch on the turret head. Hence the spindle may 
be speeded up or slowed down, as the case may be, 
before the head is locked in position, so that cutting 

























































278 


ENGINEERING. 


may be started with the adjusted speed. The lathe 
is equipped with a self-centring, quick-clamping 
chuck admitting bars up to 26 mm. in diameter, 
and has an automatic bar feed, a chasing device for 
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being close to the boring head. The overhang j Inlettocover  . e 35-0 37-5 42-0 42-1 45-0 47-0. 
of the cutter is thus minimised and is constant | Indot so feel valve = iH = 3 Hy es ae 
over the total length of the bore, the boring | Outlet from fuel valve a 34-5 36-0 35-3 35-5 34-6 42-3 
head, together with the sleeve, entering the bore | {hict to pistaa 4 a1 4 + 4 o.2 
‘ty . “A 29- 31- 29- 30- 29-2 34-2 
for the machining operation. Both sleeve and | Outlet from piston, leak water 35-3 41-5 39-5 39-4 40-5 48-0 
spindle are exchangeable for different ranges of | —— ——- 
bore diameter. The slide is of unusual length and | COOLING-WATER QUANTITY. 
is arranged with the axis of the spindle c c | Jacket and cover kg. per hr. ; 38,900 49,800 50,250 51,000 | 51,600 66,000 

ange P lose to | Puel valve 2 2040 «=| ‘soso «| ‘soso 5,970 5,400 4,105 
the ways. | Piston .. ” 25,000 | 25,840 29,520 33,420 35,200 38,200 

The new rigid milling shine exhibited by Piston leak water os | 2,400 2,880 2,640 3,960 3,600 3,360 
Messrs, J. E. Reinecker A.G., Chemnitz, and illus- | ~~ renee igieany - —_ae es 
trated in Fig. 12, Plate XIV, gives eight spindle : ee a Cocnme Waeee. 
speeds from 80 r.p.m. to 2,360 r.p.m., thus enabling — es | 308,000 377,000 543,000 578.000 é27 000 

: - z : 9 ‘ ’ Od, voto, oid, 127,000 

the machine to be employed for an exceptionally | Fuel valve 16,900 | 20,600 | 36,400 | 28,300 29,950 
- : = : . » ¢ " 317.2 357.4 37 7 ) 

wide range of materials, including light metals. siosame : wm... 8 MB... | te Bl Ma 
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main spindle has rough adjustment for various ; - 
successive depths by pinion, rack and multiple 
stop-dogs, and fine adjustment by worm gearing. 
For the two highest spindle speeds, power is applied 
to the main spindle by only one pair of gears, the 
lower speeds involving the use of three additional 


lines, the readings being facilitated by electric 
illumination. Rough power adjustments of the 
slides are made either separately or simultaneously 
by actuating push buttons. The adjusted distances 
are read from counters indicating full and half 


gears. The motor is started and stopped by a 
foot switch, which also actuates the electric | millimetres or tenths of an inch. The push 
brake. The driving shafts, including the main | buttons, together with the main switch, counters and 


eye-pieces of the microscopes, are centrally arranged 
on a control box in the immediate neighbourhood 
of the compound table. Changing the table feeds 
for milling work is made by a lever at the front side 
of the control box. The total range of adjustments 
is 40 in. by 24 in., the accuracy of the adjustments 
being within 0.00032 of an inch. The slides run 
on hardened roller ways and on straight guides 


spindle, run on roller and taper-roller bearings. The 
sliding gears are of nickel-chrome steel, hardened 
and flank-yround; they are mounted on multi- 
splined shafts. The table is adjustable in all three 
directions, with quick adjustment by hand or power 
in the longitudinal direction. Power-feed motion, 
with automatic trip, is fitted to the longitudinal 
traverse only, 16 feed rates, from 10 mm. to 480 mm. 


per minute, being available by sliding and pick-off | midway between them. During boring or 
gears. The gears and bearings are automatically | drilling they are locked in position. Channels 
lubricated. are provided for carrying away the chips. Inasmuch 

The single-standard type of jig borer exhibited | as the machine is intended for rough boring 
by Messrs. Herbert Lindner, G.m.b.H., Berlin, and | and milling, as well as for finest high-speed 


boring operations, absence of vibration in the latter 
case is of utmost importance. The spindle runs in 
antifriction bearings and is driven from a 3 h.p. 
variable-speed direct-current motor through gear- 
ing giving stepless speeds from 50 r.p.m. to 1,900 
r.p.m. For fine boring, the final drive to the 
spindle is gearless, being by silk belting. The driving 
motor is mounted in the column and is fan cooled. 
The feeds are varied without steps between 0.03 mm. 
and 0-18 mm, per revolution by a Heynau drive. 
The drilling capacity of the machine is up to 1f in., 
the maximum boring diameter being 8 in. 

Up till the present, standard drilling machines 
working with the usual twist drills are not designed 
for hard-metal tools, but the latter are finding an 
extending use for radial drills and also for milling 
machines of the vertical high-speed type which 
are capable of giving a high rate of production 
on account of their great rigidity and from the 
reduction of idle time. As an example, the new 
vertical milling machine shown by Messrs. Loewe- 
Gesfiirel A.G., Berlin, and illustrated in Fig. 14, 
Plate XIV, has 12 speeds, ranging from 33 r.p.m. 

| to 1,500 z.p.m., the motor being mounted inside the 


illustrated in Fig. 13, Plate XLV, shows an important 
improvement in che employment of a micro-optical 
measuring mechanism which is entirely free from wear 
and stresses, the adjustments, in addition, being made 
with a minimum loss of time. Each slide of the 
compound table has quick power adjustment ope- 
rated by a $ h.p. motor and gearing, the fine adjust- 
ment being by hand wheel. The micro-optical 
measuring device consists of a microscope in con- 
junction with a meas wring cylinder of stainless steel 
for each slide. Each cylinder has a fine helix line, 
one-tenth of an inch in pitch, engraved on its highly- 
polished periphery. The cylinder is fastened to its 
slide in such a way that it is capable of rotating on 
its own axis, while being fixed in the axial direction. 
A micrometer and a vernier at the front end of each 
measuring cylinder permits readings to thousandths 
and ten-thousandths of an inch, respectively. The 
longitudinal adjustments are read from the objective 
of a microscope attached to the bottom slide, 
another objective being secured to the machine 
base for reading the transverse adjustments ;_ the 
eye-piece of the microscope gives a magnification of 
30 diameters. Each eye-piece has two parallel hair 


|column and driving the main shaft by flat or V- 
belts. The spindle is direct-driven by spur gearing, 
and can be vertically adjusted and swivelled 45 deg. 
in either direction. Power feed is obtained from a 
separate flanged motor and feed gear box, the 12 
feed rates ranging from 17 mm. to 750 mm. per 
minute in all three directions. Quick power motion 
is also available in all three directions. The box- 

| Shaped knee is of the closed type, with narrow guides 

| for the saddle. The table ways are covered to 

prevent the access of chips and water. Detachable 
pans are provided for the coolant discharge. The 
sliding gears, which are hardened and flank-ground, 
slide on ground multi-splined shafts. All shafts, in 
cluding the cutter spindle, are of nickel-steel, and run 
in anti-friction bearings. The bearings and gears are 
flooded with oil, the circulation of the latter being 
observable through a window. The operating 
members are centralised on the front of the machine ; 
the quick motions are controlled electrically. 


(To be continued.) 








TESTS ON A 5,500-H.P. SULZER 
OIL ENGINE. 


In ENGINEERING, vol. cxxxviii, page 110 (1934), 4 
description was given of the 5,500-brake horse-power 
Sulzer marine engines constructed for the vessels Dur- 
ham and Dorset, under construction in the yard of Messrs. 
Workman Clark (1928), Limited, Belfast, for Messrs 
New Zealand Shipping Company, Limited. One 0 
these two vessels, the Durham, was subsequently 
described on page 351 of the same volume. It ma) 
be recalled that each vessel was fitted with two engines. 
two of the latter being built by Messrs. Workman Clark 
at Belfast and two by Messrs. Sulzer Brothers at Winter 
thur. When describing the engines, we were able te 
give some particulars of shop tests on one of the two 
Swiss-built units carried out in July, 1934, and through 
the courtesy of Messrs. Sulzer Brothers we are n0¥ 
| able to give further particulars of these tests 
| The tests were carried out on July 24 to 26, by 





| Dr. Ing. G. Erchelberg, Professor in the Federal 
Technical University, Ziirich, and began with 4 


12 hours run at full load. The engine was then run # 
partial load, followed by a 4-hours run at 12 per cent 
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MACHINE TOOL EXHIBITS AT THE LEIPZIG FAIR. | 
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(For Description, see Page 275. 
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overload and shorter periods at 25 per cent. and 35 per 
cent. overload. The exhaust is stated to have been 
almost invisible throughout the tests. 
was completed by quick-reversing tests, and a run at 
extremely low speed, about 16 r.p.m. Provision was 
made for the accurate measurement of fuel consump- 
tions up to and over 800 kg. per hour. The weights 
on the brake, and also the brake lever, were carefully 
checked and calibrated. The uncoupled hydraulic 
brake was balanced immediately before the continuous 
run, and it was found that the action of the brake was 
particularly sensitive. In order to obtain further 
confirmation of the output as measured by the brake, 
in view of the surprisingly favourable results, several 
control measurements of the action of the brake, as 
shown by the heating of the water passed through it, 
were taken. While the engine was stopped for | minute 
to 1} minutes, the water from the hydraulic brake 
was run into a calibrated tank, and the temperatures 
of the water at the inlet and outlet to the brake were 
read. The result of this test, in which small errors 
could not be avoided, to a large extent confirmed the 
direct measurement taken on the brake. The losses 
of heat at the brake to the atmosphere were estimated 
to be roughly of the order of 10 h.p. to 20 h.p., and were 
consequently negligible in comparison with the large 
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output of the engine. The results of the measurements 
are summarised in the Table on the opposite page. 

The lower calorific value of the fuel used amounted 
to 10,138 k.-cal. per kilogramme, according to the 
report of the Swiss Federal Laboratory for the Testing 
of Materials. Calculated for a fuel having a calorific 
value of 10,000 k.-cal. per kilogramme, the figures for 
fuel consumption would work out at about 2 grammes 
per brake horse-power-hour higher. It should also 
be remarked that the lubricating-oil pump and the 
cooling-water circulating pumps were not driven from 
the engine itself, but separately by electric motors. 
Since the power required for them together at full load 
amounted to 36-5 h.p., the fuel consumption would 
not be increased by more than 1 gramme per brake 
horse-power-hour. In any case, the curve drawn 
from the measured fuel consumption, which scarcely 
exceeds 150 grammes per brake horse-power-hour 
between half load and overload, represents an extremely 
satisfactory result. 
of less than 130 grammes per i.h.p.-hour is probably 
the result of particularly good scavenging, together 
with efficient atomisation and good distribution of the 
fuel in the cylinder. Also the compression, which 
amounts to 35 atmospheres, and the combustion 
pressure, which is 60 atmospheres, no doubt contribute 
to a large extent to the excellence of the results. The 
high mechanical efficiency allows the engine to be 
heavily overloaded without unduly high mean indicated 
pressure, 

By means of cooling-water measurements, which 
were carried out in the usual manner, the reduction 
in loss of heat to the walls was confirmed, as was to 
be expected from the results already mentioned. At 
full load the loss to the walls was only 300 k.-cal. per 
brake horse-power-hour, i.e., 19 per cent. of the heat 
supplied. A heat-balance, based on the loss of heat 
in the exhaust gases, calculated from the measured 
yey temperatures, is given in the diagram repro- 
. aces above. According to this balance, over 41 per 
cent. of the heat introduced in the fuel is converted 
into effective output. As already pointed out, this 
excellent result is doubtless due to the fact that the 
‘cavenging is exceptionally complete, while the 
‘tomisation and distribution of the fuel in the cylin- 
der are also highly efficient. 
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COLD PRESSING AND DRAWING. 


WE gave, on page 265 ante, suecinct summaries of 
| three papers presented at a joint discussion on the 
| subject of cold-presswork organised by the Institution 
| of Automobile Engineers in co-operation with 11 other 
| technical institutions. The discussion was held in the 
hall of the Royal Geographical Society, South Ken- 
sington, London, on March 5, and the three rs, it 
will be recalled, referred, respectively, to “* Mecha i 


anical 
Tests for the Materials Used,” by Dr. H. J. Gough, 
F.R.S., and Dr. G. A. Hankins, to “ The Metallurgical 
Aspect,” by Dr. C. H. Desch, F.R.S., and to ‘“ The 
Drawing of Cylindrical Shells,”” by Professor G. Sachs. 
We now propose to give a brief account of the discussion 
which took place after the presentation of the papers. 
The chairman, Professor Sir Harold Carpenter, PRS. 
before calling upon Dr. W. H. Hatfield to open the 
discussion, stated that he would like to congratulate 
him on the fact that in the vious week he (Dr. 
Hatfield) had been sestangnaniibl by the council for 
election to a Fellowship of the Royal Society. 

Dr. Hatfield stated that undoubtedly the form of 
test placed before the meeting by Drs. Gough and 
Hankins possessed great advantages, because it enabled 
stress-strain relationships to be built up. No labora- 
tory test, however, could hope to re ee absolutely 
what occurred in practice. In his opinion, ss in 
cold-pressing operations would be entirely determined 
by the manner in which the microstructure of the 
material was controlled and by the quality of the 
surface of the sheet or strip. To deal with both these 
points necessitated the exercise’ of great care, and 
would, moreover, increase the costs of production. 
Dr. Desch had stated that a good strip or sheet having 
been produced by hot-rolling, it was undesirable to 
allow this to become injured by scaling or by mecha- 
nical damage, and efforts would be directed to using 
such controlled atmospheres and such methods of 
handling as to allow the final smooth and bright surface 
to be produced with the least trouble. He (Dr. Hat- 
field) fully agreed and would like to add the words 
“and in the most perfect state.” It was known that 
if the size of the crystals in a material were decreased, 
the elastic range was higher than was the case in an 
aggregate consisting of a much smaller number of 
larger crystals. With the Erichsen test a lower value 
was obtained with very small crystals than with a 
coarse crystalline structure having the lower elastic 
range ; yet consumers demanded the material having 
j the smaller crystals and the higher elastic range. 
| Bearing this in mind, it would appear that even the 
| improved test referred to by Drs. Gough and Hankins 
| would fail. 
| Dr. H. W. Brownsdon said that the manufacturer 

of deep pressings or drawn products demanded a 
| material which would permit him to produce the 
| finished product in as few operations as possible, 
| and, in order to do this, it must conform to the three 
| requirements of high general elongation, small crystal 
| size, and uniformity—conditions not easily satisfied 
|in bulk production. As a criterion of these desired 
| properties, a cupping test was both the simplest and 
| most informative, elongation being related to the depth 
| of the cup, crystal-size being revealed by the appearance 
| of the dome, and uniformity by the results obtained 
|in testing bulk deliveries. In the case of brass, 
| + 0-5 per cent. of copper reflected itself in the eupping 
| test, especially if the alloy were on the border-line of 
| the a, a+ £ brasses. Small variations in impurities 
were also disturbing factors. Equally important were 
| rolling reductions and the time-temperature conditions 
of annealing. 

In the drawing of different metals difficulties might 
be encountered which were not associated with the 
| mechanical properties or uniformity of the material. 
One of the most important conditions to be satisfied in 
|deep cylindrical drawing operations was that of 
| adequate lubrication, not only to prevent wear of the 
die, but also scoring of the products, which might 
| occur if the surface of the die became fouled with the 
metal being drawn. The fouling of a drawing die was 
| not dissimilar from the seizing of a bearing and might 
| soon lead to serious trouble ; the press might stall or the 
| bottom of the product might be knocked out. Different 
metals behaved differently in their tendency to foul 
the die. Zinc, a very ductile and soft metal, readily 
fouled steel dies, which might be due to the high surface 
temperatures involved in rapid drawing operations 
facilitating a type of galvanising action and leading to 
fouling. Cupro-nickel was a soft ductile alloy, prone 
to fouling of the dies. In this case, the trouble was 
most marked with freshly-pickled and cleaned metal 
and frequently disappeared if the metal were allowed 
to stand exposed to the atmosphere for several days. 
Such a change in behaviour might probably be due 
to the formation of surface oxide films which prevented 
bare metal-to-metal contact during drawing. Alumi- 
nium bronze was another alloy which readily fouled 











the die, this perhaps being due to surface films of 














abrasive oxide. When serious fouling difficulties were 
met with they could be overcome by coating the 
metal to be drawn with a thin layer of a non-fouling 
metal. An aluminium-bronze product coated with 
copper, for example, was drawn readily without die- 
fouling troubles. 

Mr. G. C. Richer said that while such a test would 
be welcomed, he was a little doubtful whether it was 
possible to devise a test which would show definitely 
the suitability or otherwise of a metal for deep 
drawing by modern power presses. His firm at New- 
port had produced some 50,000 tons of deep-drawing 
sheet in 1934, and out of that total the material which 
had subsequently proved unsuitable for one reason 
or another amounted to only 0-2 per cent. This 
seemed to indicate that the present methods of 
testing were, at any rate, reasonably satisfactory. 
While the fluid-pressure cupping test constituted a 
great advance on anything previously available, it did 
not give all the information required. Moreover, he 
would like to know the time required for each test 
and the capacity and other characteristics of a machine 
which would be required to do, say, 100 tests in eight 
hours. 

Mr. J. C, Arrowsmith, who was unable to be present, 
sent in a written communication, which was read by 
a colleague. In this he stated that it appeared from 
the three papers that there was still definite need for 
research into the fundamental properties of metals 
which might have a bearing on their behaviour in 
cold-pressing operations. Very little work had been 
done on the effects of deformation at the high speeds 
met with in commercial practice. Winlock and 
Lavergne, in the United States, had shown that in 
certain types of steel premature failure was brought 
about when the rate of extension exceeded 19 in. 
per minute. This speed was low compared with the 
maximum speed of the punch in some of our motor-car 
body-panel press operations. At the Pressed Steel 
Company's works the tensile test was employed because 
it was felt that yield point, ultimate strength, and both 
local and general elongation figures all had a bearing 
on drawing properties and that they provided a much 
more complete picture of the material than any of 
the simpler ductility or hardness tests. The great 
disadvantage of this method was the time taken in 
the preparation of the test pieces. Moreover, the 
testing of the large sheets of steel how used in the 
motor-car body industry was made extremely difficult 
as a result of the variation in properties to be found 
at different points of the same sheet; the location of 
the test-piece in the sheet might thus have a marked 
effect on the test results obtained. 

Mr. A. Allison thought that a sentence occurring in the 
paper by Drs. Gough and Hankins was the crux of the 
whole matter -under discussion. These authors had 
stated that it should be possible to specify in advance 
a desirable material. In other words, what were 
required were acceptance tests. The fact that some 
pressings were very small and others comparatively 
large introduced complications, and it seemed exceed- 
ingly difficult to provide a test which would show the 
suitability of materials for pressings having a diameter 
of 0-25 in. and for others having a diameter of 36 in. 
Professor Sachs had mentioned the importance of 
adequate lubrication, and with this he agreed. He 
had also indicated how to obviate the formation of 
ears,” i.e., tips or excrescences, which defects were 
often a source of great trouble. The next speaker, 
Mr. J. R. Handforth, stated that he had had 
experience in the production of some rather complicated 
pressings. He wondered whether, on the National 
Physical Laboratory machine, sufficient care had been 
taken to allow the metal under test to move between 
the die and the punch, The necessity for this had 
been shown clearly by Professor Sachs. It was gener- 
ally agreed that it was difficult to secure a labora- 
tory test which would indicate the value of a material 
for deep-drawing operations. Why not therefore use 
the works press and make a practical test ? By this 
means his firm had been able to select the material 
for the complicated pressings he had mentioned at 
the outset. He agreed emphatically that lubrication 
was of vital importance, and had found that additions 
of lead oleate to the lubricating oil were of distinct 
assistance. 

Professor W. R. D. Jones stated that the Erichsen 
test was useful as a quality test provided its limitations 
were acknowledged. An alternating-bend test, used 
in conjunction with the Erichsen test had found 
favour in some works. A machine called the Jenkins 
bend tester had been developed. It was a simple 
machine capable of wide use and of giving discriminat- 
ing results. It had one advantage in that bend tests 
could be carried out with safety on strips cut from 
Erichsen test pieces after applying that test. A low 
phosphorus content of 0-04 per cent. was the usual speci- 
fication maximum for extra deep stamping steel but, 
personally, he did not think that 0-06 per cent. phos- 
phorus would do much harm if it could be guaranteed 
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that no sheet and no portion of any one sheet contained 
much more. Unfortunately, owing to the strong 
tendency of phosphorus to segregate, it was probable 
that if 0-06 per cent. were specified some portion of the 
sheet would contain more than 0-10 per cent. There 
was considerable difference of opinion in works as to 
the relative advantage of normalising and box-anneal! 
ing. A normalised sheet could be considered to have a 
amaller and more even grain size and to have less direc- 
tional properties. It was consequently rather stiffer 
than a similar sheet box-annealed, even under the 
best conditions, but if stampers worked more slowly, 
the sheet would stand deeper stamping, while norma! 
ised sheets might be more even and the output more 
regular For a very high class of deep-drawing 
material, normalising was probably necessary to give 
a grain size in the region 1,000 grains to 1,500 grains per 
square millimetre. Mr. E. R. Mort, who spoke next, 
stated that little had been said with regard to hardness 
tests and he would like to have the authors’ opinions 
regarding the Rockwell test, which was employed in 
the United States in conjunction with Erichsen and 
Olsen tests. He agreed with Dr. Desch in regard 
to the use of controlled atmospheres in maintaining the 
smooth and bright surface of sheets, and, in the 
future, perhaps the distant future, producers would turn 
to electrical normalising in a controlled atmosphere. 

Dr. G. A. Hankins, being invited by the chairman | 
to speak, stated that the work of a committee of the | 
British Standards Institution, of which Dr. Gough 
was chairman, should mentioned. Standard 
specifications had been issued in which tensile, bending, 
hardness, and, in one or two cases, Erichsen tests had | 
been included. No details regarding methods of 
testing had, however, been included and the fact that 
people had been able to please themselves in the matter | 
of the method employed had given rise to discrepancies. 
Accordingly the above-mentioned committee had been 
appointed and as the result of their labours detailed 
methods for tensile, bending and hardness tests had | 
been specified, these specifications representing the 
accumulated experience of the committee. The Rock- | 
well test was not recommended in these specifications, | 
for the present at all events. The cupping test was | 

| 
| 


} 


mentioned, but the committee had stated that, from 
the evidence furnished, it did not feel justified in 
recommending a test of this kind for specification 
purposes, 

Dr. Gough, in a brief reply to the discussion, said 
that a number of speakers had stated that no test | 
could reproduce the complex conditions involved, and | 
had implied that it was of little avail to proceed | 
further. Obviously no test could take into account | 
all the numerous factors at work, included in which 
were such problems as faulty die design. What could ! 
be done, however, was to devise means whereby an | 
inquirer could be informed that the material required 
for a certain pressing operation should possess certain | 
flow properties, and it was on these lines that progress | 
Dr. Desch, who also briefly replied, | 
referred again to “ stretcher strains,”’ or bands of | 
unequally work-hardened metal. The differences in 
hardness could, he stated, be determined by going over 
the deformed surface with a Vickers diamond pyramid. 
Professor Sachs, who made the final reply, confirmed | 
that, in the past few years, it had been found possible | 
to obtain material, more particularly brass and copper, | 
practically free from “ears.” For deep drawing it 
was important to have very uniform material possess- 
ing a good surface, correct conditions of drawing, 
proper curvature of tools and blank-holder pressure, 
and adequate lubrication. The tensile strength, 
elongation and cupping values were not so important, 
since materia.s having different tensile strengths, &c., 
might have the same drawing capacity. 


might be made. 


LETTER TO THE EDITOR. 


OXIDATION LUBRICATION. 
To THe Eprror or ENGINEERING. 


Str,—The subject of oxidation lubrication requires 
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VICKERS CONTOUR-PROJECTION APPARATUS. 


CONSTRUCTED BY MESSRS. COOKE, 
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Fria. 1. 


adsorbed on the metal surface and possibly, according 


to the experiments mentioned, another layer of appreci- 
able thickness but differing in characteristics from 
both the adsorbed layer and the fluid layer. It is 
suggested, therefore, that there may be three types of 
friction, in addition to solid friction, namely, friction 
on the adsorbed layer, on the boundary layer, and in 
the fluid layer, as determined by viscosity. : 

The adsorbed layer cannot be removed from a metal 
surface without abrasion, and it is the friction on this 
layer that is measured by the method developed by 
the late Sir William Hardy, with the assistance 
especially of Miss M. Nottage. Thus, using a loaded 
spherical slider on a lubricated plane surface, the 
thickness of the film between the slider and plate is 
stated to be of the order of one or two molecules, and 
other experimenters, using a modification of the method, 
have found that particles of the plate are picked up 
by the slider and adhere to it when suitable materials 
are used. It is obvious, therefore, that the friction 
measured is that on an immobile layer of lubricant 
adhering so strongly to the metal surface that it may 
be regarded as amalgamated with it. } 

The magnitude of the friction on the adsorbed layer 
is such that, in practice, a loaded journal bearing would 
seize immediately if that type of friction prevailed for 


| an appreciable time over any considerable part of the 


rubbing surfaces. It has, therefore, been regarded by 


| many that the characteristics of adsorbed layer friction 


are not of interest in practice. It has been held, 


discussion, and I hope your leader of March 8 last | furthermore, that there is no generally workable type 


(page 257 ante.) will arouse interest in it. 


purpose will be served meanwhile, if the descriptive | impracticable adsorbed 


terms for the possible type of friction between loaded 
surfaces in relative motion are defined exactly. 

The familiar term, solid friction, describes satisfac- 
torily the type of friction prevailing when clean solid 
materials are rubbed together. When the rubbing 
surfaces are coated with a film of a lubricating sub- 
stance of even microscopic thickness, what is generally 
termed ‘‘ boundary friction’’ is obtained in the cir- 
cumstances mentioned. This general term is 
clearly descriptive, and has become confusing in the 
light of the recently-obtained experimental results 
described in your leader. The boundary between the 


metal and a fluid film of lubricant comprises a layer 





not | 





A useful | of friction between the useful fluid variety and the 


layer type. The recently- 
made experiments mentioned in your leader, indicate, 
however, that fluid friction in a journal bearing need 
not change abruptly to adsorbed layer friction when 
load and temperature are increased to make seizure 
imminent. The experimental results can best be 
explained on the supposition that, in suitable conditions, 
a layer of lubricant many molecules in thickness, but 
not completely fluid, becomes interposed between the 
rigid adsorbed layer and the completely fluid layer. 
The interposed layer would become the true boundary 
of the fluid layer, and it is suggested that the term 
‘* boundary layer friction *’ be used accordingly. 

The structure of the lubricant in a journal bearing 


TROUGHTON AND 





adsorbed 
however, be a basement to the structure, composed of 
sub-adsorbed layers, and this view is supported by the 
work of Parrish and Cammen in the United States. 
Then, assuming that the friction-reducing characteristics 
of any particular layer depend in part on the nature ol 
the underlying one, it would become important to 
build from the foundation up, rather than to work 
from the top down, according to the usual practice. 
Many experimental results, some unpublished, support 
this view. 
that the friction of a journal bearing lubricated by 
a particular oil, and measured at elevated tempera- 
tures, may depend largely on the surface state attained 
during * 
some way not understood at present, a foundation 1s 
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Fie. 2. 


may become, according to the hypothesis, divided into 
five layers, namely, the central fluid layer contained 
between boundary layers built up in turn on the layers 


on the two metal surfaces. There may, 


It is fairly well established, for example, 


running in,’ on some other oil. That is, in 


obtained on which an especially effective friction- 
reducing structure erects itself. 

Yours faithfully, 
Orwell Grange, R. O. Kine. 


Near Royston, Herts. 








VICKERS CONTOUR-PROJECTION 
APPARATUS. 


Amonc the exhibits at the exhibition, in January, o! 
the Physical Society was one of particular interest an¢ 
importance to engineers, which we were not able t 
deal with at the time in question. This was the 
Vickers contour-projection apparatus made and eX 
hibited by Messrs. Cooke, ‘Troughton and Simms, 
Limited, Buckingham Works, York. The apparatus, 
photographs of which are reproduced in Figs. | ané 
2 on this page, is intended for the accurate gauging 
of screw threads, irregular templates and parts, cams, 
&c., and consists of an optical system which projects 
a magnified image of the part to be gauged on to 4 
horizontal translucent screen, on which measurement 
can be made by a scale or in other ways. a 

The source of light is an electzic lamp, which 
mounted on a bracket with a pair of condensing lense 
that serve to direct the light down through 4 glass 
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75-H.P. DUAL-TURBULENCE AIRLESS-INJECTION 


CONSTRUCTED BY MESSRS. 


Fig.1. 


(4778.A,) 


table on which the object is placed. The light source 
and table are shown on the right in Fig. 1. Below the 
table is an objective and a special form of prism, 
which directs the light on to an inclined mirror in the 
base of the camera box, and this mirror directs it 
upwards so that an image is formed on the screen at 
the top of the camera. Focussing is effected by the 
handwheel shown below the table in both illustrations, 
aad the magnification is adjusted by raising or lowering 
the inclined mirror by rack-and-pinion gearing operated 
by the knurled wheel visible near the bottom of the 
camera in Fig. 1. According to the objective used 
the magnification may be either 10, 25 or 50 diameters, 
and cams and other small parts can be gauged 
accurately by measuring the projected image on the 
sereen and dividing the result by the magnification. 
Generally, the image is sufficiently bright for exam- 
ination to be carried out in a well-lighted room, but 
a hood, shown in Fig. 1, may be employed to cut off 
stray light if required. 

For measuring taps and other forms of screw threads 
a special mechanical stage, shown in Fig. 2, is used. 
This consists of two slides at right angles mounted on 
ball bearings and controlled by micrometer screws, 
reading to 0-0002 in. A graduated tilting movement 
in the longitudinal direction, with a range of + 10 deg., 
and reading by micrometer to 5 min. of arc, is also 
provided, this being used for measuring the helix angle. 
With this stage and a special thread-measuring screen, 
used in place of the ordinary projection screen, it is 
possible to measure or check in a simple and rapid 
manner the effective pitch, effective pitch diameter, 
addendum, dedendum, total depth of tooth, radii of 
root and crest, and helix angle. For examining the 
profile of a gear that is too thick for projection in the 
ordinary manner and for investigating grooves or 
depressions on the surfaces of finished parts, an epis- 
copie projection attachment can be supplied. This can 
conveniently be employed for examining small mech- 
amsms, a wrist watch being used at the exhibition for 
demonstrating the episcopic attachment with a magni- 
fication of 25 diameters. 








75-H.P. DUAL-TURBULENCE AIR- 
LESS-INJECTION ENGINE. 


IN studying the 
airless 


development of the high-speed 
injection engine, the ordinary engineer is apt 
to be somewhat bewildered by the great variation in 
the design of the combustion chamber. There is 
already a considerable literature on the subject,’ but 
. " sufficient for most purposes to divide the designs 
nto two main groups, usually referred to as the pre- 








ENGINEERING. 


“ENGINEERING 


combustion chamber and direct-injection types. The 
majority of the engines now being built fall into one 
or other of these groups, which have certain broad 
characteristics. The pre-combustion chamber design 
is generally associated with a high degree of turbulence, 
high optimum speeds, good flexibility, a clean exhaust, 
and a relatively low injection pressure. It is, however, 
also associated with the disadvantages, when compared 
with the direct-injection type, of lower thermal effi- 
ciency, with a correspondingly lower fuel economy, and 
difficulty in starting. The outstanding advantage of 
the direct-injection type, however, probably lies in the 
simplicity and symmetry of the design, with a corre- 
sponding reduction in heat stresses. Until recently, 
Messrs. Armstrong-Saurer Commercial Vehicles, Limited, 
Scotswood, Newcastle-upon-Tyne, have followed Saurer 
practice by utilising a pre-combustion chamber, but in 
their latest design, introduced towards the end of last 
year, and known as the “‘ dual-turbulence ” model, the 
arrangement of the chamber is more closely akin to 
that of the direct-injection type. The new design is 
based on a careful study of the motion of the gases 
in the cylinder, and is claimed to incorporate the 
advantages of both types. This claim appears to be 
justified by the fact that comparative tests of three 
engines of the same cylinder dimensions, the first 
employing the original Saurer arrangement, the second 
the Armstrong ‘* cross-stream” modification, intro- 
duced some two years ago, and the third the new head, 
the respective outputs at 1,800 r.p.m. were 90 brake 
horse-power, 10] brake horse-power, and 120 brake 
horse-power. The new design has also given extremely 
good fuel-consumption figures during an R.A,C. test, 
the certified figure being 1 gallon to 9-64 miles on a 
fully-loaded Samson lorry, equivalent to 211-9 gross 
ton-miles per gallon. The load on the lorry was 
14 tons 9} ewt., the total weight being 21 tons 9}'cwt. 
It is stated that thermal efficiencies as high as 334’ per 
cent. have been recorded, and that crankcase. dilution 
has been entirely overcome. Diesel, knock is also. said 
to have been eliminated, and the exhaust is completely 
clear‘at the governed speed of 2,000 r.p.m. No heating 
device is necessary when starting from cold. The 
compression ratio is 15 to 1, and the injection pressure 
is 3,000 lb. per square inch. 

Cross-sections through a four-cylinder Armstrong- 
Saurer engine embodying the new design are given 
in Figs. 1 and 2 on this page. ‘The cylinder bore of the 
engine is 110 mm. (4% in.). and the piston stroke is 
150 mm. (5{ in.), the capacity being therefore 5,702 c.c. 
The engine develops 70 brake horse-power at 1,800 
r.p.m. It is also made as a six-cylinder model develop- 
ing 120 brake horse-power at the same speed. The 
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ARMSTRONG-SAURER COMMERCIAL VEHICLES, LIMITED, ENGINEERS. LONDON. 
Fig.2. 
OC 
: 
\ mit . 
| tee 
i te 
in i 
rt 5 
( © 
© 
| 
| | 
4 AUB a 
t & 
g | 
yg j 4 ; a — == 
Y/ pie / © | \ => 
Ct) Vet LY pan 
\ \ | = 
\ i ODP | || 
(4778.8, 
iINEERING” 








basic object of the combustion chamber design is to 
control the motion of the air not only during the 
suction stroke, but also up to the end of the compression 
stroke and during the period of fuel injection, in such 
a way as to obtain a uniform and rapid mixing of the 
fuel and air. As will be clear from the drawings, two 
inlet valves per cylinder are employed, and these are 
provided with masks, or deflectors, which impart a 
high-speed horizontal rotation of the air during the 
suction stroke. There is a cavity in the piston head 
of approximately heart-shaped cross-section, as shown 
in the sections, and as the piston rises, the greater 
part of the horizontally-rotating air stream is diverted 
into this cavity in which a swirl develops, superimposing 
a more or less vertical motion on the horizontal motion. 
It will be noticed from Fig. 1 that injection takes place 
while the heart-shaped cavity is practically embracing 
the jet, and as the nozzle is provided with four radial 
orifices, a very thorough scrubbing of the injected fuel 
globules results, tending to destroy the surface and to 
give a very rapid heating of the fuel, with a very short 
delay period in the ignition. 

The engine is also provided with two exhaust valves 
per cylinder, and it will be noticed that the design 
allows the injector to be placed centrally and avoids 
the necessity for recesses in the liner or cylinder to 
clear the valve heads. As shown in the figures, the 
operation of the valves is effected by ball-ended push 
rods and tappets, with rollers in contact with the cams 
on the camshaft located in the crank case. A spring- 
loaded balancing cam is incorporated, to give a constant 
load on the shaft. The pairs of inlet and exhaust 
valves are arranged athwart the engine, and there is a 
rocker shaft running along each side of the head. The 
valves nearest to the push rods are operated through 
a rocker of the usual type, as shown in Fig. 2, while 
those remote from the rods are operated by a second 
set of rockers in contact with rollers on the first set. 
Only. one screw is necessary for the adjustment of the 
valve clearances with this arrangement, this screw 
being located in the first rocker, as shown in Fig. 2. 
Adjustment of the push rods is obtained by the ball- 
ended screws at the outer ends of the first set of 
rockers. The whole of the rocker gear can be removed 
as a single unit. 

The remaining features of the engine are generally 
in accordance with the firm’s standard practice, as 
typified in the 83-h.p. six-cylinder unit described in 
ENGINEERING, vol. cxxxii, page 608 (1931). It may 
be noted, for example, that the practice of fitting dry 
cylinder liners is, retained, together with a built-up 
crankshaft with the webs in the form of flanges carrying 
the main roller. bearings. The sectional construction 
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of the shaft facilitates the correct heat treatment of 
each part, and the resulting shaft is extremely stiff 
and therefore free from whip. The timing pinion is 
carried on an extension at the front end of the shaft, 
while, as shown in Fig. 1, the rear end is tapered and 
carries the Vee-pulley for the fan drive. The fan itself 
runs on ball bearings, as shown in the same drawing, 
the housing being mounted eccentrically for belt adjust- 
ment. The connecting rods are of alloy steel and are 
of the usual I-section, the white metal bearings being 
cast in. An interesting point in connection with the 
design is the employment of a cast-iron ring, cast into 
the piston, to form a housing for the two highest rings. 
This arrangement, which is frequently employed on 
the Continent, reduces the wear on the grooves and 
also lessens the tendency for the rings to become 
gummed up. It may be mentioned in conclusion that 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Telephone Apparatus, comprising keys, bells, plugs, 
and jacks. State Electricity Supply and Telephones 
Administration, Montevideo, Uruguay; April 22. 
(A.Y. 12,951.) 

Telephone Cable, twin, 200,000 m., enamelled and cotton 
insulated, taped and lead-covered. State Electricity 
Supply and Telephones Administration, Montevideo, 
Uruguay ; April 24. (A.Y. 12,952.) 

Submarine Cable, two 1,000-m. lengths, 
armoured, for a working pressure of 220 volts. 


two-core:, 





as the exact position of the masks on the inlet guides 
is obviously of great importance, a vernier adjustment | 
is provided by means of which the position of the | 
valves can be located with a high degree of accuracy 








Egyptian 
Ministry of Public Works, Cairo; April 13. (A.Y. 
12,953.) 

Pin Insulators, 200, three-part, 66-kV. 
Public Works Department, Wellington ; 
12,959.) 


New Zealand 
April 8. (A.Y. 





CONTRACTS. 


Messrs. INTERNATIONAL ComBustion, Limirep, Ald- 
wych House, Aldwych, London, W.C.2, inform us that 
they have received orders from Messrs. Briton Ferry 
Steel Company for a stoker-fired boiler, from Messrs. 
Arvind Mills, Limited, for a coal conveyor, and from 


Douglas, Isle of Man, for an “L-type stoker and 
secondary -air equipment. 
Messrs. J. Browert Liypitey (1931), Linrrep, 


Coborn Works, Letchworth, Herts., amongst other orders, 
have in hand a 130 maximum b.h.p., variable-speed 
steam engine for driving a board machine at a paper mills | 
near Oslo. A special feature of the engine is a variable. | 
speed governor which can be adjusted by hand to give | 
a close speed regulation at all speeds between 350 r.p.m 

and 40 r.p.m. A 112-b.h.p. steam engine coupled to a 


generator is also being supplied to clients in South | 
Africa 
Messrs. Joun I. THornycrorr and Company, | 


Limtrep, Thornycroft House, Smith-square, London 
S.W.1, are supplying their R.J./2 type Diesel engines, | 
developing 18 b.h.p., and fitted with reducing gear, for 
the 24 life-boate to be carried on the Cunard-White Star 
liner Queen Mary The life-boates, which are being built 
by Messrs. Hugh McLean and Sons, Limited, Glasgow, 
will be of the open type and capable of carrying 145 
passengers. Special provision has been made to ensure 
that the engines will at all times start instantly before 
the boats leave the ship's deck. Tests have shown the 
reliability of the engine in the coldest weather 


Messrs. Marcont's Wrrecess Tetecrarn Company, 
Limirep, Electra House, Victoria-embankment, London, 
W.C.2, have received a contract from the Chinese Ministry 
of Coramunications for seven short-wave stations to form 
vart of a network of new wireless-communicat ions services 
inking up the principal cities and commercial centres of 
China. Ty pe 5.W.B.8 transmitters are to be supplied. 
These are capable of communication on either telephony 
or telegraphy, and incorporate special arrangements for 
rapid and easy wavelength changing. The equipment is 
to be manufactured at the Marconi Works, Chelmsford 


Messrs. Tue Enouisu Evecrric Company, Liurrep, 
Stafford, have received an order from the Great Western 
Railway Company for a 300/350-h.p., 50-ton, Diesel 
electric shunting locomotive. This will be built in 
conjunction with Messrs. R. and W. Hawthorn, Leslie and 
Company, Limited, Newcastle-upon-Tyne, who will supply 
the mechanical structure, Messrs. English Electric Com- 
pany supplying the Diesel engine, generator, driving 
motors, and control equipment, all of which are of their 
own design and manufacture. Messrs. The English Electric 
Company. Limited, have also received an order from the 
Portamouth Corporation for nine double-deck trolley 
omnibuses. The chassis will be of A.E<. manufacture 
and will be of -heir standard four-wheel type, model 
661T. The electrical equipment will be of the regenera 
tive rheostatic brake type. The contactor panel, 
eomplete with main starting fleld-shunting contactors 
relays, field-shunt resistance and circuit breakers, are 
all mounted in the driver's eab, which will be of the 
full-width type. The body will be of the double-deck, 
all-metal construction type, seating 50 passengers, and 
provided with a rear entrance. 











MANCHESTER Sip “ANAL.—It is gratifying to record 
that the tonnage of t.e toll-paying merchandise traffic 
which passed through the Manchester Ship Canal during 
the year ending December 31, 1934, and the receipts of 
the Company Tom canal tolls, ship dues, &c., showed a 
substantial increase over the totals for 1933, and were 
greater than those for any year since 1930. The annual 
report of the Company shows that the toll-paying 
merchandise traffic totalled 5,949,970 tons in 1934, 
against 5,389,069 tons in 1933, and 6,290,625 tons in 
1930. The receipts for 1934 were 1,317,0831., compared 
with 1,240,405!. in 1933 and 1,395,5671. in 1930. After 
paying all interest and other charges, a balance of | 
34,825. has been carried forward to the accounts for 
1935. Sundry repair works have been carried out 
during 1934, and the Company's plant, docks and build 
ings have been maintained in good working condition. 
The only new works undertaken and completed during | 
the year comprise additional oil-distribution mains and 
fire-protection installations at Stanlow Qil Docks, 
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Turbo-Generator Set, 2,500-kW, comprising a. 5,200 
volt, three-phase, 50-cycle alternator, turbine, condensing 
plant and switchgear, for Yanco Power House, N.S.W. 


Conservation and Irrigation Commission, Sydney ; 
April l. (A.Y. 12,962.) 
Wagons and Skips, namely, 80 platform wagons 


(2 ft. 6 in. gauge) and 100 crane skips. Indian Stores 

Department, New Delhi; April 3. (G.Y. 14,889.) 
Steel Castings, comprising axle-box bodies, horn blocks, 

drag boxes and piston heads. North Western Railway, 


Lahore, India; April 17. (G.Y. 14,890.) 
Fruit Skids, 350. South African Railways and 
Harbours, Johannesburg; April 29. (G.Y. 14,891.) 


Steel Windows for Fouad-el-Awal Hospital. Egyptian 
Ministry of Public Works, Cairo ; April 8 (G.Y. 14,893.) 

Steel Bridgework, 163 tons, for strengthening and widen- 
ing railway bridges. South African Railways and 
Harbours. Johannesburg; April 1. (G.Y. 14,894.) 

Culverts, galvanised corrugated-sheet, 2,300 metres 
run and approximately | metre diameter. Persian Ministry 
Ways and Communications, Tehran; March 31. 
(G.Y. 14,895.) 


Cutting Pliers of various sizes, 480 pairs. 
Post and Telegraph Department, Wellington ; 
,G.Y. 14,898.) 


Sewerage System to be installed, including a sewage- 
disposal plant and the supply of materials. City of 
Grahamstown, Eastern Province, South Africa ; April 17. 
(A.Y. 12,960.) 


New Zealand 
April 30. 
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PERSONAL. 


Messrs. STEELE AND CowlLisHAw, Cooper-street, 
Hanley, Stoke-on-Trent, have opened a London office 
at 329, High Holborn, W.C.1, and have appointed 
Mr. W. Royston Laidlaw to be their representative. 

Messrs. Peter Stuss, Limirep; Warrington, have 
appointed Mr. H. Sharp, Sandfield-road, Arnold, Not. 
tingham, to be their representative for Lincolnshire, 
Nottinghamshire, Derbyshire, Leicestershire, and also 
for the city of Peterborough. 

Mr. J. Dennam Curistre and Mr. F. E. Reseece 
have been elected representatives of shipbuilders and 
engineers on the general committee of Lloyd’s Register 
of Shipping, 71, Fenchurch-street, London, E.C.3. 

Arrangements have recently been concluded whereby 
Messrs. ANDERSON AND Company, Ballard Estate. 
Bombay, take over the sale in India, Burma and Ceylon 
of the whole of the products of Messrs. J. Browerr 
Linpiey (1931), Lowrrep, and Messrs. Kryn anp Lany 
(1928), Limrrep, Letchworth, Herts. 

Messrs. CHARLES CHURCHILL AND CoMPAny, Limrrep. 
27, Walnut Tree Walk, Kennington, London, 8.E.1], 
who have been sole selling agents in Great Britain for 
Messrs. C. RepmMan anp Sons, Limrrep, Halifax, for a 
number of years, have now taken over the entire contro! 
of this business, and the firm of Messrs. Redman, which 
was founded in 1861, will now be known as Messrs 
Churchill-Redman, Limited. The works have been 
reorganised, and new plant installed for the production 
of high-grade machine tools. 

Tue Society or MoTtoR MANUFACTURERS AND TRADERS, 
Limirep, 83, Pall Mall, London, 8.W.1, have appointed 
Mr. A. J. Simpson to be their representative in South 
Africa in succession to the late Mr. H. G. Wood, who 
died last September. Mr. Simpson will sail for Cape Town 
about the beginning of May. 

Mr. Epwarp Rawpon Sirs, hitherto assistant 
secretary to the London Passenger Transport Board, 
55, Broadway, Westminster, London, 8.W.1, has been 
appointed public relations officer to the Board. Mr. H.8 
Chapman has been appointed assistant secretary in his 
place. 

Messrs. A. C. Wickman, Limrrep, Coventry, have 
been appointed sole agents in the British Isles for th 
thread-milling machines made by Messrs. George Moulton, 
Limited, Manchester. 

Tue CentTrAL Evectrricity Boarp, Trafalgar Buildings, 
1, Charing Cross, London, 8.W.1, has appointed Mr. J. W. 
Beauchamp, who for the past five years has been the 
Board’s district manager for the South-West England 
and South Wales area, to be the Board’s commercial 
manager. The Board has also appointed Mr. J. T. H 
Legge to succeed Mr. Beauchamp as district manager for 
South-West England and South Wales. 
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Transformers, three 1,500 kVA, single-phase, to trans- 
form 50-cycle, three-phase current from 110,000 volts | 
between phases to 11,000 volts between phases. New | 
Zealand Public Works Tender Board, Wellington ;| 
June 25. (A.Y. 12,963.) | 

Underground Feeder Cable, 0-4 sq. in., 1,760 yards, 
yaper-insulated, bitumen-sheathed, taped and braided, 
foe a working pressure of 660 volts. Dunedin City 
Corporation Tramways, New Zealand ; (ALY. 
12,964.) 








April 26. 


Aluminium Tubes, a firm in Sydney, N.S.W., desires | 
to be placed in touch with United Kingdom manufac- 
turers of aluminium tubes with caps, measuring 4 in. 


by § in., and 2in. by gin. (G.Y. 14,884.) 








BOOKS RECEIVED. 
Fuel | 


Department of Scientific and Industrial Research. 
Research. Physical and Chemical Survey of the National | 
Coal Resources. No. 35. The Yorkshire, Nottingham- 
shire and Derbyshire Coalfield. West Yorkshire Area. 
The Beeston Group of Coals, Upper Beeston Seam. 
Part I. London: H.M. Stationery Office. [Price 
2s. 6d. net.) 

Modern Radio Communication. 
Revner. Fifth Edition. London: 
and Sons, Limited. |Price 5s. net.] 

Coal, Ite Origin, Method of Working and Preparation | 
for Market. By F. H. Witson. Second edition. | 
London: Sir Isaac Pitman and Sons, Limited. [Price 
Se. net.) | 

Factory Administration in Practice. By W. J. Hiscox. | 
Becond edition. By J. Price. London: Sir | 
Isaac Pitman and Sons, Limited. [Price 8s. 6d. net.) 

we and Rocket Flight (Astronautics). By 

Cuas. E. Purr. London: Sir Isaac Pitman and 
Sons, Limited. [Price 3s. 6d. net.] 

Aide Calcul Graphique pour la Theromodynamique. | 


Vol. I. By J. H. 
Sir Isaac Pitman 


- CoLtoman VaRGHA. aris: Ch. Béranger. [Price 
123 francs.) 
Technische Bilderbucher. Die Kohle. 


Part I. By 
Potsdam, Berlin: Miiller u. I. | 


[Price 1-50 marks.] 


Ernst W. BIe.recp. 
Kiepenheuer Verlag. 


Jahrbuch der Hafenbautechnischen Gesellschaft, 1932-1933. 


Hamburg: Hafenbautechnischen Gesellschaft. Berlin : | 
V.D.1. Verlag G.m.b.H. 

Precision Workshop Methods. By H.J. Davies. London : 
Edward Arnold and Company. [Price 20s. net.] 

Laundries and Laundry Requisites, 1935. London: 
Shepherd and Hoskin. [Price 4s. 6d. net.] 

Working Formulas and Tables in 


Gear Design. By R. Travtrscnoitp. London: Me. | 
Graw-Hill Publishing Company, Limited, [Price 
18s, net,} | 


| small. 


Messrs. Merz anpd McLELLAN, 32, Victoria-street. 
London, 8.W.1, announce the introduction of Mr. Francis 
Lydall into partnership. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLessRouGH, Wednesday. 
The Cleveland Iron Trade.—Business in Cleveland pig 
iron is quiet, but makers have little occasion to seek 
orders as their saleable parcels are few and small. The 


| restricted make is barely sufficient for current needs, 


and stocks are at a low ebb. Sudden material expansion 
of demand would be difficult to deal with. Much of the 
iron output is going into direct use in its molten state at the 
producers’ own consuming works, and the remainder of 
the make, after being run into the pig beds, is taken up 
as it becomes distributable. Ironmasters are more dis- 
inclined than ever to sell for shipment to foreign destina- 
tions, as they can readily dispose of marketable lots to 
home consumers on substantially higher terms than are 
obtainable for export. Local and other home deliveries 
are well maintained, and pig-iron consumers in Scotland 
are expected to call for larger supplies from this district 
For other than overseas trade Feed minimum delivery 

rices are at the equivalent of No. 3 g.m.b. at 67s. 6d. 
ese, 69s. 6d. supplied to North of England areas beyond 
the Middlesbrough zone, 67s. 3d. to Falkirk, and 70s, 34. 
to Glasgow. 

Hematite.—The situation as regards East Coast hema. 
tite pig iron is virtually unchanged. Continental com- 
petitors are selling at comparatively low figures in markets 
abroad, but Tees-side producers are indifierent regarding 
foreign trade as home requirements absorb the present 
output, and free stocks are as low as the makers care 
to hold for ordinary trading. Most of the iron stored is 
sold to consumers and merchants. The latter continue 
to negotiate with Continental customers, but obstacles 
to business confine sales to narrow limits. Makers predict 
early advance in export quotations, but under existing 
conditions market movement is of little consequence. 
Values are firm on the basis of No. 3 g.m.b. at 69. for 
local consumption, 71s. for delivery to Northumberland 
and Durham, 75s. to 788. for delivery to various parts of 
Yorkshire, and 75s. for delivery to Scotland. 

Foreign Ore.—Transactions in foreign ore are few and 
Consumers have little occasion to purchase and 
are markedly unwilling to pay the recently advanced 
figures asked by merchants. Best rubio is 17s. 6d. cif 
Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are anxious to arrange forward contracts and are 
en te to make price concessions. No difficulty would 

experienced in placing orders for good medium qualities 
at 199, 3d, delivered to Tees-side works. 
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Manufactured Iron and Steel.—Aggregate tonnage 
output of semi-finished and finished iran and steel con- 
tinues heavy, but while several departments are busily 
employed, some branches could handle more work than 
they have in hand. Quotations, all round, are steady 
and firm. Subject to the usual rebates, prices for home 
consumption stand :—Common iron bars, 9. 12s. 6d. ; 
packing (parallel), 8l.; packing (tapered), 101.; steel 
billets (soft), 5. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 7l. 12s. 6d.; iron and steel rivets, 
ill. 10s.; steel boiler plates, 91. 5s.; steel ship plates, 
sl. l5s.; steel angles, 8/. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over, and 91. for smaller lots ; and fish plates, 121. 10s. 
Black sheets (No. 24 gauge) are 101. 10s. delivered to 
home consumers and 9. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge), 131. 
delivered to home customers, and Ill. 5s. f.o.b. for 
shipment overseas. 

Scrap. —There is rather considerable activity in several 
branches of the scrap market. Demand for heavy steel 
is not easily satisfied, and parcels are stated to have been 
purchased at up to 52s. 6d., though works endeavour to 
buy at substantially less. Heavy cast-iron and machinery 
metal are in good request, the former at 53s. and the 
latter at 54s. to 55s. Consumers of light cast-iron are 
anxious to buy at 45s. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Resulting from a decline in activity 
in the finished branches, unemployment in this area 
shows a# slight increase as compared with a month ago. 
In the raw and semi-finished steel sections and the heavy 
machinery and engineering trades, conditions have 
undergone little change. The demand for basic-steel 
billets has been maintained. Forward buying is not 
so heavy, but the flow of orders is sufficient to keep 
plants employed at recent capacity. The call for acid 
steel tends to improve. Rolling mills, forges, press 
shops, and rod and wire mills report a slight easement. 
There is a steady request for railway wheels, axles, tyres, 
and springs. A large proportion of this business is on 
home account, export requirements being below normal. 
Sheftield Corporation Transport Committee have accepted 
the following tenders : Messrs. Leyland Motors, Limited, 
8 motor omnibuses, at 1,6951. each ; Messrs. Associated 
Equipment Company, Limited, 7 motor omnibuses, at 
1.6951. each ; Messrs. Brush Electrical Engineering Com- 
pany, Limited, 30 tramway-car trucks at 1591. 10s. each ; 
Messrs. Cravens Railway Carriage and Wagon Company, 
Limited, 30 steel tramway-car underframes, at 16J. 5s. per 
pair; Messrs. Metropolitan-Vickers Electrical Company, 
Limited, 62 traction motors, at 3371. 6s. each ; Messrs. 
Maley and Taunton, Limited, 30 car sets of control and 
braking system at 1851. 10s. each, and 30 car sets of 
platform brake gear at 211. 10s. each. Sheffield works 
specialising in the manufacture of electrical equipment 
have encouraging order books. On both home and 
overseas account business is expanding. More inquiries 
are circulating, and prospects are considered bright. 
Shettield Corporation have received formal sanction from 
the Electricity Commissioners to borrow 60,0001. for 
building and civil engineering works, and 95,0001. for 
generating and steam-raising plant, and plant founda- 
tions in respect of extension of the Blackburn Meadows 
and Neepsend generating stations in connection with the 
Mid-East England Electricity Scheme. Coal-mining 
equipment is in betterdemand. There is also an improved 
market for quarrying and road-making plant. The 
special-steel trades forge ahead, and output shows a steady 
rise. Stainless steel is in exceptionally heavy request. 
Makers of tool steel and high-speed materials account 
for a bigger export trade. The tool-making branches 
are fairly busily employed. Active lines include farm 
and garden implements, fine-measuring tools, and engi- 
neers’ small tools generally. The light foundries make 
headway. Housebuilders are placing orders freely for 
general ironmongery, stoves, grates, and water pipes. 

South Yorkshire Coal Trade.—A slight improvement 
8 reported in several sections. Inland business is more 
extensive, but export trade develops slowly. There is 
an active call for steam coal for inland consumption. 
The iron, steel, and engineering branches are good 
customers in a variety of fuels. Railway companies 
are placing orders more freely. The housecoal market 
has contracted. The current volume of business is well 
below normal. Foundry and furnace coke are steady. 
Quotations'are : Best branch hand-picked, 24s. to 26s. ; 
Derbyshire best house, 20s. to 22s.; Derbyshire best 
brights, 17s. 64. to 198.; best screened nuts, 16s. 6d. to 
174, 6d. ; small screened nuts, 158. 6d. to 16s. ; Yorkshire 
hards, 16s. 6d, to 17s. ; Derbyshire hards, 16s. 6d. to 17s. ; 
rough slacks, 8s. to 9s.; and nutty slacks, 7s. to 88, 6d. 








NOTES FROM THE SOUTH-WEST. 


: Carpirr, Wednesday. 

Welsh Coal Trade.—It is impossible at present to 
regard the immediate future of the Welsh coal trade as 
*neouraging. Over the last seven weeks the increase in 
shipments of 27,800 tons shown at the end of the third 
— the year has been converted into a deficit of 
-04,940 tons, a loss of 232,740 tons, or 6 per cent. of the 
on shipments of 3,813,700 tons. A further loss 
ee be added because of the lower requirements from 
the ened industry. Increased domestic needs due to 

© colder weather have not been sufficient to make 
much difference and can only be temporary. Both steam 
and anthracite branches of the Welsh coal trade have 
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to 35 per cent. of the shipments of last year. For the 
next week or ten days the shipments to Italy will be 
improved as the result of the issue of import licences 
which had been awaited, but these do not appear to 
affect the cut for this month. Industrialists in Italy 
are reported to have had to purchase at high prices coal 
stocked by the Italian State Haliwewn. probably German 
and Polish rather than Welsh. Reports are circulating 
that, from April 1, British coal in Italy will be granted a 
quota of 80 per cent. of last year’s supplies, which, 
although less drastic than the present cut, means & 
definite and substantial loss of business over the ensuing 
quarter. Weather conditions have also played a con- | 
siderable part in retarding Welsh shipments, and 
maximum stocks have resulted in widespread unemploy- 
ment in the district. It seems unlikely that it wil be 
possible to avoid the closing of further collieries. 

Iron and Steel.—In the iron and steel and allied trades 
of South Wales conditions have become even quieter, 


and the immediate prospects are not very ee 
Some of the tinplate works are reported to be a lit 

better ougtnet. but under the ling ent & 
number of works must close. No variation in official 
prices has been noted. Galvanised sheets are also rather 
quieter. Imports of foreign steel at Newport have 
remained heavy, while at the other Welsh ports the 
imports have been chiefly of scrap metal. Home demand 
for steel products is reported to be relatively well sus- 
tained, although not cv a sufficiently Jarge scale to give 
satisfaction to the makers. On the labour side, a new 
agreement has been reached over bulk packing of tin- 
plate, with a slight increase in wages. An order been 
completed at Chepstow for seven pontoons each weighing 
9} tons, which have been towed to the Menai Straits, 
where they will be utilised to make a floating landing 
stage. The new wire, &c., plant of Messrs. Guest, Keen 
and Nettlefolds, Limited, which is being erected at 
Cardiff to replace that at tone, is reported to be 
making such progress that the works should be ready 
for opening in midsummer. No date is yet fixed. The 
works are on a site adjoining the 2,000,0001. works which 
Messrs. The British (Guest Keen Baldwins) Iron and 
Steel Company, Limited, are erecting at Cardiff. On the 
subject of restrictions, Captain L. D. Whitehead, D.L., of 
Messrs. The Whitehead Iron and Steel Company, Limited, 
Newport, stated, at a recent function, that in 1931 the 
Company had at Newport as fine a plant and equipment as 
any other in this country or on the Continent. hey had 
refused to surrender advantages or to work short time. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—Any change which has taken 
place in the Scottish steel trade during the past week is 
on the right side, as fairly active conditions are still 
general and plant is able to be kept running at a steady 
rate. The main source of to-day’s business is the home 
market, but export orders are a little better and inquiries 
would tend to give good hopes of some improvement in 
overseas buying in the near future. The demand for the 
heavier gauge black-steel sheets is well maintained, but 
the lighter gauges and galvanised sorts are extremely 
quiet, especially on export account. Prices are steady 


and are as follows: Boiler plates, 9l. 5s. per ton ; ship 
ee 8l. 15s. per ton; sections, 8l. 7#. 6d. per ton ; 
lack-steel sheets, § in., 81. 10s. per ton, and No. 24 


gauge, in minimum 4-ton lots, 101. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 131. per ton, 
in minimum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Rather better conditions still 
rule in the West of Scotland malleable-iron trade, and a 
fair tonnage is going through at the present time, although 
a much larger demand would be most welcome. The 
re-rollers of steel bars are not too well placed for business 
and short time prevails. The following are the current 
market quotations: Crown bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 8l. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—A steady demand is being 
experienced by the Scottish pig-iron makers for both 
hematite and foundry grades of pig-iron and the outlook 
is very satisfactory. While the number of furnaces in 
blast remains at twelve, it cannot be overlooked that 
this number of modern furnaces is equal to a considerably 
greater number of furnaces of the old style, so that to- 
day’s production is very satisfactory. The export side 
of the industry remains very poor. The current market 
quotations are unchanged and are as follows ; Hematite, 
71s. per ton, delivered at the steel works; and foundry 
iron, No. 1, 72s. 6d. per ton, and No, 3, 70s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
+ heer from Glasgow Harbour for the week ending last 

turday, March 9, only amounted to 10 tons overseas. 
During the corresponding week of last year the figures 
were 130 tons overseas and 498 tons coastwise, making a 
total shipment of 628 tons. 

Locomotive Contract.—Intimation has just come to 





hand that the Egyptian Government has decided to 
lace the contract for 20 locomotives with Messrs. The 
orth British Locomotive Company, Limited, Glasgow. 


is the prospect of the order an Seas by another 
30 locomotives. In that case t 
contract would be about 250,0001. 








CALENDAR.—We have received a monthly tear-off 
calendar from Messrs. The International Construction 





suffered severely as the result of the drastic Italian cut 


Company, Limited, 56, Kingsway, London, W.C.2. 


This important order will mean steady employment for | 
a large number of men for a considerable time, and there | 





Instrument Section : 
Victoria-embankment, W.C.2. 
cussions : 
formers 

Marshall. 


NOTICES OF MEETINGS. 


INstITUTION OF ELECTRICAL ENGINEERS.—Meter and 
To-night, 7 p.m., Savoy-place, 
Informal Meeting. Dis- 
(1) “To What Extent can Potential Trans- 
be Abolished,” to be opened by Mr. C. W. 
(ii) ““ The Right Use of Overload Charac- 


teristics of Meters,” to be opened by Mr. G. F. Shotter. 
(iii) “‘ The Overload Performance of Current Trans- 


formers,” to be my by Mr. J. G. Wellings. 
arch 1 


tion : Monday, 


Institu- 
8, 7 p.m., Savoy-place, Victoria- 


embankment, W.C.2. Informal meeting. Discussion : 


‘* Safety in Urban and Rural Consumers’ Installations,” 


to be opened by Mr. H. Leyburn. Zast Midland Sub- 


total value of the | 


a Lough 

Mr. C. A. Brearley. North-Western Centre: Tuesday, 
March 19, 7.15 
Manchester. 
nators and of 
W. D. Horsley. 
Power Factor on Interconnected Systems,” by Mr. 0. 
Howarth. 


21, Albemarle-street, W.1. “ 
tions,” by 

“* Speed,” 

March 23, 3 p.m. 
Lord Rutherford. 


Centre : Monday, March 18, 7.45 
Engineers and Shipbuilders in 
crescent, Glasgow, C.2. 
Mr. 
Wednesday, March 20, 7.15 p.m., Hotel Metropole, 
Leeds. 


19, 
Meeting. 
Malay States,” by Messrs. F. G. Coales and C. H. Clark- 
son. 
Egypt,” by Mr. F. W. 
Thursday, March 21, 7.30 p.m., Hotel Metropole, Leeds. 
(i) “‘ Reinstatement of the Highway after Abandonment 
of Tramtracks,”” by Mr. C. R. Warman. 
Sewage Works,” by Mr. L. Fortune. 


Tuesday, March 19, 7 p.m., James 
Institute, Birmingham. 
Rolfe. 
22, 7.30 p.m., Armstrong College, Newcastle-upon-Tyne. 


Branch : Thursday, March 21, 
Memorial Institute, Birmingham. 
Lecture : 
L. St. L. Pendred. 
6 p.m., Storey’s-gate, 5.W.1. 
nical Training of the Engineering Apprentice.”’ 


Centre: Tuesday, March 19, 6.45 p.m., Loughborough 


rough. “ Electric Traction,” by 
pm. E ineers’ Club, Albert-square, 
* The Stability Characteristics of Alter- 
Int ted Systems,” by Mr. 

(ii) “ The Control of Voltage and 


(i) 





Royat Instrrvution.—Saturday, March 16, 3 p.m., 
ectromagnetic Radia- 
Lord Rutherford. Friday, March 22, 9 p.m. 
by Professor B. Melvill Jones. Saturday, 
** Electromagnetic Radiations,”’ by 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
.m., The Institution of 
otland, 38, Elmbank- 
“Small Marine ines,’’ by 


A. G. Pendrell. Also before the Centre : 


InstrruTION oF Civit Enornerers.—Tuesday, March 
p.m., Great George-street, 8.W.1. Ordinary 
(i) “ The Iskandar Bridge, Perak, Federated 
(ii) “The New Khedive 
Stephen. 


Ismail Bridge, Cairo, 
Yorkshire Association : 


(ii) ‘* Whalley 


INSTITUTE OF MeEtTALs.—Birmingham Local Section : 
Watt Memorial 
* Bearing Metals,” by Mr. R. T. 
North-East Coast Local Section: Friday, March 
‘ A Modern Copper Refinery,’’ by Mr. R. D. Burn. 
INSTITUTION OF MECHANICAL ENGINEERS.—Midland 
6.30 p.m., James Watt 
Thomas Lowe Gray 
“A Survey of Ships and Engines,” by Mr. 
Education Group : Friday, March 22, 
Open Discussion : ‘* Tech- 


Norru-East Coast Lystrrvurion oF ENGINEERS AND 


SuipsurLpERs.—Tees-Side Branch : Thursday, March 21, 
7.30 p.m., The Cleveland Scientific and Technical Institu- 
tion, Corporation-road, Middlesbrough. 
cussion. 
Mining Institute, Newcastle-upon-Tyne. 
Mr. G. 8. Baker. 


Informal Dis- 
Friday, March 22, 6 p.m., The 
“ Wake,” by 


Institution : 


For Meetings of other Societies, and of Junior Sections 


see page 2 of Advertisements 








Lorry MAINTENANCE Scueme.—Under a scheme 


recently introduced by Messrs. Armstrong-Saurer Com- 
mercial Vehicles, Limited, Great West-road, Brentford, 
maintenance of customers’ lorries is undertaken at a 
fixed charge covering mileages u 
or a definite 
such work as decarbonisation, light, and heavy overhauls, 
cylinder liner replacements and engine tuning, the lorry 
being always kept in a thoroughly efficient condition. 
One of the chief advantages of the scheme is that the 
operator ‘can definitely set down his figure for main- 
tenance and repairs in advance of his costs schedule, 
while an invisible saving is practically assured owing to 
the lorry always operating under first-class conditions. 
Full particulars of the scheme, known as “ We Serve,” 
can be obtained from Messrs, Armstrong-Saurer at the 
above address, 


to an agreed maximum 


period of time. The maintenance includes 





Copper Tuses FOR SOLDERED JOINTSs.—Mesers. 
1.C.I. Metals, Limited, Kynoch Works, Witton, Bir- 
mingham, have recently placed on the market the 
“* Acuro " copper tube, which, it is claimed, is made to 
limits of accuracy hitherto unobtainable in light-gau 

tubes. e understand, moreover, that the 
, which is of high-grade quality, is made to a 
special temper which permits easy bending, while bein 
at the same time rigid between supports. It is sta 
that the tube is the product of long experimental co- 
operation between Messrs. 1.C.I. Metals and the leading 
specialists in compression joints in this country, who are 
also now mekers of solder capillary joints to suit the 
new tube. The combination of the Acuro tubes with 
these joints, it is claimed, has provided a capillary 
soldered-joint system having the highest degree of per- 
fection. Tubes having an internal diameter of } in., 
in., 1 in., and 1} in. are supplied, and a leaflet describing 
their mechanical properties and giving useful detailed 
hints on the jointing technique to be employed in con- 


| nection with them js obtainable from the manufacturers. 
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BEARING METALS CONTAINING 
SILVER. 


It is indicative of the increasing recognition of the 
value of silver in small quantity as a constituent in 
industrial alloys that it is now being used in cases 
in which, formerly, its use was considered prohibitive 
on account of cost. Recent research has shown, for 
instance, that the addition of very small amounts of 
silver has a very marked and beneficial effect on the 
mechanical properties >of copper, and argentiferous 
copper is now being manufactured on a commercial 
seale. The latest use of silver is as a constituent of 
certain classes of bearing metal. New cadmium-silver- 
copper bearing alloys have recently been developed by 
Messrs. The Federal Mogul Corporation of America, 
and are being adopted by several motor-car manu- 
facturers in the United States. No details of the 
compositions are yet available, but the amounts of 
silver and copper added to the cadmium are said to be 
small, so that essentially they are cadmium-base 
bearing metals in which the requisite properties are 
obtained by suitable additions of silver and copper. 
Both these metals have a hardening effect on cadmium 
and also confer other useful properties from the bearing. 
metal point of view. Of late, increasing attention has 
been given to the cadmium-base bearing alloys, as a| 
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study of the physical properties of certain tin-base and 
cadmium-base alloys at temperatures up to 300 deg. C., 
by Swartz and Phillips,* showed that cadmium-base 
alloys had better qualities as bearings, these being 
especially pronounced at the higher operating tempera- 
tures owing to the higher range of the solidus. More- 
over, these alloys are stated to be harder and less 
brittle than those containing tin. The laboratorytests 
made by these investigators were confirmed by tests 
on a@ practical scale on a six-cylinder motor-car engine. 

The ternary system cadmium-silver-copper has 
recently been investigated by micrographic methods 
by Keinert,+ who has shown that since the two binary 
systems cadmium-silver and cadmium-copper are 
similar to one another in almost every respect, solid 
solutions are formed in the ternary system between 
the binary y-phases, and between the binary ¢-phases. 
In discussing this ternary system in its application to 
bearing metals, A. F. Denhamt points out that silver 
when added to cadmium in relatively small quantities, 
improves the casting qualities by making the cadmium 
less susceptible to oxidation at casting temperature, 
increases the fluidity but raises the freezing point, 





* Amer. Soc, Test. Mat., vol. 33, 416 (1933). 
+ Zeit. Phys. Chem., vol. 162, page 289 (1932). 
$ Automotive Industries, vol. 71, page 640 (1934). 
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and has a marked influence on the structural and 
physical characteristics. The addition of less than 
0-1 per cent. of copper increases the hardness of cad- 
mium by some 30 per cent., and makes possible a 
reduction of the silver content, which is an important 
consideration. Heating an alloy of this description 
for prolonged periods at elevated temperatures has 
little effect on its strength and hardness. There is a 
tendency to softening at about 100 deg. to 120 deg. C. 
(212 deg. to 250 deg. F.), but after prolonged opera- 
tion at high temperatures the hardness is regained 
and retained. The alloy has considerable ductility 
which makes it useful for thin-walled bearings. 

The standard Federal Mogul metal, C.S. 50, melts 
at about 330 deg. C. (620 deg. F.) when particles of the 
solid solution of silver in cadmium separate from the 
melt. On further cooling more of this solid is formed 
until at about 314 deg. C. (598 deg. F.) the cadmium- 
copper eutectic forms in the grain boundaries and the 
alloy becomes wholly solid. This eutectic, it is stated, 
increases the stiffening and strengthening character- 
istics of the alloy and allows the use of small amounts 
of silver without sacrificing the principle of a hard 
constituent in a softer matrix. The claims for the 
alloy include a higher factor of safety at elevated 
temperatures, and higher physical properties than for 
tin-base alloys at all operating temperatures. There 
are no unusual manufacturing difficulties; neither do 
hard crankshafts have to be used, as is claimed by Messrs. 
Federal Mogul to be necessary for copper-base materials. 
Furthermore, the melting point is higher than that of 
Babbitt metal and the mechanical properties are stated 
to be superior. In preparing the alloys, temperature 
control is very necessary, as cadmium melts at the 
relatively low temperature of 321 deg. C., boils at 
766 deg. C., and is very volatile. As the result of 
improved methods of production, cadmium is now 
available for industrial purposes in a high state of 
purity and has already found a number of useful 
applications. Further development with these 
cadmium-base bearing alloys containing silver will 
be followed with interest by all motor-car manufacturers. 








ARMSTRONG-SAuRER O1L-EnGiIneD Lorriss.-—Figures 
issued by Messrs. Armstrong-Saurer Commercial Velucles, 
Limited, Great West-road, Brentford, Middlesex, show 





that 1,081 of their oil-engined goods lorries of the four- 
six- and eight-wheel types were delivered during 1934 
With these deliveries, the aumbep of Armstrong-Saurer 
goods lorries of this class now on the road totals 5,714. 
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NOTCH BRITTLENESS IN LARGE 
BARS. 


WueEN large vessels have continued in service 
after receiving slight injuries in collision, it has 
been found in some instances that heavy stem or 
stern castings or forgings have broken in a brittle 
manner, and doubts have been expressed whether 
the fractures have been caused by vibration resulting 
in fatigue, or, alternatively, by injuries received 
during the collision. Neither explanation in the 
past has appeared entirely acceptable to those 
conversant with the circumstances. On the one 
hand, it has been difficult to believe that such long 
frames can have vibrated enough to provoke fatigue 
unless the cracks had been started by some other 
cause; and on the other, the relatively slight 
degrees of permanent set sustained in the collisions 
have not in themselves seemed sufficient to account 
for the formation of cracks in metal that, again 
after fracture, has confirmed its satisfactory strength 
and ductility in tensile, bending and standard Izod 
tests. 

In a number of instances, however, cracks have 
been observed immediately after collision although 
the permanent set has been only very slight ; and 
in other fields of practice also, as well as marine, 
general experience has indicated that large steel 
castings and forgings, when they are called upon 
to suffer even slight degrees of permanent set in 
bending, are liable to fracture in a brittle manner 
that appears inconsistent with the results of tests 
on standard smaller samples. That the situation 





is familiar to engineers of experience is clearly 
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revealed by their action when called upon to inspect 
for injury ; search is immediately made for signs 
of cracks, although the degree of bending may be 
only very slight indeed. 

The remarkable difference observed between the 
more brittle type of fracture of a large notched 
piece, and the tougher form of fracture of a smaller 
but otherwise similar piece of the same material, 
does not so far appear to have found any scientific 
explanation. In scientific circles, the fact itself 
appears to be far from generally accepted, although 
from time to time it has been recognised on isolated 
occasions. In practice, it seems to be assumed that 
the degree of notch-toughness exhibited by a small 
standard sample in an Izod test can be expected 
also in practice in similar pieces of larger size ; and 
the striking contrast between the examples of 
brittle fracture so commonly found in the scrap- 
heaps of repairing firms and the examples of the 
more ductile type produced in the proving depart- 
ments of steelmakers is attributed to fatigue or other 
causes, or simply to flaws in the larger pieces, and 
the effect of the difference in size is wholly dis- 
regarded. 

An article on “ Bending-tests on Large Notched 
Bars,” by Dr. J. G. Docherty, in our issue for 
February 22 (page 211 ante), is therefore of con- 
siderable practical as well as scientific interest. 
Although the article does not attempt to explain 
the difference between the types of fracture observed, 
it gives a clear description of the mode of transition 
from the one to the other in pieces of different size. 
It shows that bending commences in nearly the 
same manner in larger ard smaller samples, and 
that the course of plastic bending is cut short— 
at progressively earlier stages in the larger pieces— 
by sudden cracking. Thus large bars with notches 
are more brittle than smaller pieces of similar 
shape, in respect that cracking intervenes at an 
earlier stage of bending, so preventing the full 
development of plastic bending. Up to the stage 
at which cracking thus intervenes, the larger and 
smaller pieces appear to suffer plastic strain in 
similar degrees in accordance with the well-known 
principles of mechanical similarity. 

The problem of brittle fracture in metals has 
been studied during a number of years past in the 
Engineering Laboratory of the Royal Naval College, 
Greenwich, and the present article is the third of 
a series on the notched-bar test from the pen of 
the same author. The first was a paper read before 
Section G of the British Association at Glasgow, 
being reproduced in ENGINEERING, vol. cxxvi, 
page 597 (1928). In this contribution the influence 
of speed was investigated by means of a machine 
specially designed to give an autographic record of 
the load applied during the course of the test. It 
was shown that although higher speeds of loading 
tended to make brittleness more evident, brittleness 
was effectively revealed also in slow-speed bending 
tests on certain notched bars. In further develop- 
ments, therefore, slow speeds were employed in 
order to facilitate the investigation of scale effects. 

In the second article, which appeared in our issue 
of June 3, 1932 (page 645), the same machine was 
used in a series of tests on pieces of different small 
sizes. In earlier work with impactive loading, 
Stanton and Batson had already shown that the 
work absorbed in breaking notched-bars did not 
vary with the cube of the linear dimensions, as 
might have been expected, but with a lower index, 
and the autographic diagrams obtained by Docherty 
revealed the reason for this. In the earlier stages 
of tests on bars of different sizes, the forces were 
found to be nearly proportional to the squares of 
the size when the deflections were proportional to 
the sizes, in accordance with the principle of simi- 
larity, giving quantities of work in proportion to 
the cubes of the linear dimensions ; but in the later 
stages of the tests, cracking started earlier in the 
tests on the larger bars and thereby reduced the 
work done in proportion. The importance of this 
observation may be judged from the forecast based 
on the final conclusions. It was anticipated that 
still larger bars would probably crack in still more 
brittle manner, at earlier stages in the course of 
plastic bending. 

Through the interest taken in this work by 
Sir Henry Fowler, K.B.E,, an opportunity. was 
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found for making a test on an exceptionally large 
bar of tough mild steel of square section, measuring 
4 in. across its sides ; it is believed that no larger 
bar has even been subjected to a notched-bar 
bending test. After the first test, pieces of different 
sizes were cut from the ends, and the recent article 
presents the results of the comparative tests on the 
series of samples of different sizes. The interest 
of the comparison, for those who appreciate the 
practical significance of the work, is little short of 
dramatic. On the date appointed for the test on the 
large bar, the President of the College, now Com- 
mander-in-Chief of the Home Fleet, received in the 
Engineering Laboratory a number of guests who 
observed, not without comment, the elaborate 
precautions that had been taken to arrest the flight 
of the ends of the bar—in case the piece actually 
should prove as brittle as was anticipated ; massive 
timbers had been built into a guard round the large 
testing machine. Load was gradually applied, with 
results given in detail in our article, and it is here 
only necessary to state that the manner of cracking 
was thoroughly alarming—alike at the moment and 
for its practical significance. After deflecting only 
half an inch on about 18 in. of span, the 4-in. billet 
of tough mild steel cracked into two parts, one of 
which crashed through the heavy timber work. 
The experiment is one that should only be repeated 
with appropriate precautions. The subsequent tests 
on smaller pieces illustrated the excellent ductility 
of the same metal as judged by ordinary methods of 
testing ; and it appears that notch-brittleness—in 
this particular steel—first makes its appearance 
when the size of test-piece lies somewhere between 
10 mm. and 20 mm. 

One of the conclusions drawn from the investiga- 
tion is that different steels might well be arranged 
in sequence of notch-brittleness, as judged, not 





merely by the number of foot-pounds required to 
break a standard Izod test-piece, but rather by the 
size of test-piece at which the transition occurs 


from the more ductile to the more brittle type of | 


failure. Whereas this particular billet would then 
be described as of steel of “* about 15 mm.” quality, 
another might of “30 mm.” quality, if less 
susceptible to the influence of size. It may 
anticipated that other steels, that break in the more 
brittle manner even in standard 10-mm. pieces, 
might then fall to be described as 5 mm. or even 
3 mm. Such a method of classification, 
although hardly to be considered at present for 
practical purposes, might well be employed, at least 
for the purposes of further research ; but it must 
be borne in mind that the limiting size for any given 
quality of steel would depend on temperature and 
on the shape of test-piece specified, as well as on 
many other factors. 


be 


steels. 


A number of investigators have shown that the 
transition from the ductile to the brittle type of 
notched-bar fracture depends markedly on tempera- 
ture and on the sharpness of the notch and the ratio 
between the breadth and depth of the test-piece ; 
and in these cases it seems not impossible to explain 
the transition from the one type to the other, at 
least on the hypothesis that the metal is endowed 
with two different kinds of strength in ite resistance 
to shearing and to separation—to tangential and to 
normal displacements. Professor Haigh some years 
ago pointed out that the fissures formed in the two 
types of fracture followed in the one case the planes 
of shear stress and in the other case the planes on 
which great normal stresses were produced in 
“ triple tensile * combinations of principal stresses, 
resulting in little shear stress and, therefore, little 
tendency to strain .n plastic manner. This dual 
theory of failure in notched-bar tests has been 
developed further by Dr. Tuzi, who has employed 
photoelastic methods to reveal the distribution of 
shear stress, and—in phenolite—has shown cracks 
produced in the two distinct zones in which severe 
shear stresses are produced right and left of the 
notch, and other cracks in the zone on the plane of 
symmetry below the notch where severe normal 
stresses act as tension without producing such great 
shear stresses. Dr. Tuzi’s photographs illustrate 
the transition from the one type of failure to the 
other, produced by using notches with different | 
degrees of sharpness of profile; but neither this | 
nor any other analysis appears as yet to explain the 


| 
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| 
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corresponding transition produced by mere increase 
of size. 

The influence of size on cracking is of peculiar 
theoretical importance, because it illustrates what 
now appears to be a fundamental restriction on the 
application of the Principles of Mechanical Simi- 
larity enunciated over 50 years ago by Professor 
James Thomson, of Glasgow, and long used as the 
scientific basis of model testing. The application of 
these principles, only lightly shaken by Stanton and 
Batson, appears to be now at least temporarily over- 
thrown—at least, where cracking is in question. Not | 
only does the notched bar crack earlier in proportion | 
in larger sizes than in smaller, but similar “ scale 
effects have been established also in fatigue testing | 
on notched-bars. Alike in relation to cracking by | 
fatigue in normal service and cracking by bending as } 
in notched-bar tests or in collision, the influence of 
a notch or rivet hole or other discontinuity of section 
appears definitely more dangerous in large pieces | 
than in small. In this situation, we may be thank- 
ful that the Principles of Mechanical Similarity— | 
with all the great superstructure of calculation that 
rests upon them—remain still validly applicable for | 
the earlier stages of plastic strain, even in notched | 
pieces—and also, of course, for the comparison of | 
stresses and strains within the elastic limit. 

From the practical point of view, the recent work | 
that has been discussed will tend to assist in the 
correct interpretation of fractures that occur in 
service ; and it should tend, also, to encourage the 
use of welded constructions with plates of moderate 
thickness in lieu of heavy forgings with drilled holes | 
or other discontinuities of section. It is understood 
that vessels with welded bows have already, in 
collision, acquitted themselves well in cases where 
vessels with heavy forged stems would certainly 
have suffered more grievously ; and it is believed 
that immediate advantage and increased safety 
would result from the more general use of welded 
construction in the foreparts of large vessels. 





GLARE FROM MOTOR-CAR 
HEADLIGHTS. 

A FREQUENT cause of accident, not only to those | 
most intimately concerned but to other road users, 
is glare from the headlights of one car dazzling the 
driver of another coming in the opposite direction. 
This risk is not removed, in fact it may even be | 
increased, by extinguishing the headlights of one | 
or both cars and, though many anti-dazzle devices 
have been proposed, their relative efficiency yet | 
remains to be determined. This arises from the 
fact that glare is due to a variety of causes; and 
that any attempt to assess the efficiency of a 
proposed system by direct trial is greatly hampered | 
by their interplay under practical conditions. It | 
is therefore primarily necessary to make a scientific | 
analysis of these contributory factors and in this | 
way to try and approach the solution of the 
problem. 

A report,* recently issued by the Department of | 
Scientific and Industrial Research, is intended to 
provide one way of making such approach. It 
defines glare as being the reduction in the driver's 
power to detect objects ahead of him in the road- | 
way and describes a method of estimating its effect | 
on a driver when the oncoming car is fitted with | 
head lights whose light distribution is known. The | 
principal factors, which determine the amount of | 
the reduction are the candle-power of the approach- | 
ing headlight in the direction of the observing | 
driver's eye, the relative positions of the two cars | 
and the object to be detected, the reflection factors | 
of this object and of the road surface and the speed | 
at which the cars are approaching each other. | 
It will be seen that the matter is not without its | 
complications. This opinion will be strengthened | 
by a study of the report, which is certainly not | 
intended for the lay reader. 

The visibility of an object can be stated as the | 
ratio of the brightness difference to the brightness | 
difference threshold. The former quantity is the | 
difference between the brightness of the object, as 
seen by the driver, and of the road or sky immedi- | 
ately surrounding it. It may be either positive or | 


° The Evaluation of Glare ‘from Motor Car Headl adlights. 
London : H.M. Stationery Office. [Price ls. 6d. net.] 
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negative and will be perceptible if it exceeds the 
smallest perceptible brightness difference or bright- 
ness threshold. In absolute magnitude, irrespective 
of sign, this visibility must have a value consider. 
ably greater than unity, possibly as high as five 
before an object can be picked up by a driver with 
any degree of certainty. When the headlights of an 
approaching car appear in the field of view they 
generally bring about an increase in the brightness 
threshold, thus reducing the sensitivity of the eye 
and decreasing the visibility. This increase depends 
on the value which the brightness threshold 
assumes when the glare is removed, on the angles 
which the driver’s direction of vision makes with 
the lines joining his eyes to the glaring headlights 
and on the illuminations in the plane of the 
driver’s eyes, due to those headlights. Glare 
is completely specified by the two angles and the 
two illuminations, while the brightness threshold, 
for an object surrounded by a given brightness 
in the presence of a glare specified by these four 
qualities, has the same value as for an object sur- 
rounded by a second or equivalent brightness in the 
absence of glare. 

Now the brightness difference, the field bright- 
ness, the eye illuminations and the angles of direc- 
tion can all be determined when the positions of the 
two cars and of the object, the reflecting properties 
of the object and roadway and the light distribu- 
tions in the headlight beams are known. Thus the 
visibility of the object, as reduced by glare, can be 
determined, though as a study of the report will 
show, a great deal of work is necessary for the 
attainment of this end. This includes the deter- 
mination of the brightness difference by calculation 


from the conditions present and in a number of 


different positions, the calculation of the smallest 
perceptible brightness difference or threshold from 
the equivalent background brightness and _ the 
effect of the variation in the apparent candle-power 
of the headlight with the distance, so that the object 
brightness can be computed. It is then possible to 
calculate the visibility for any of nine object 
positions chosen and for, say, four lateral separations 
and distances apart of the cars for any prescribed 
beam distribution and to plot the results in thirty- 
six curves, each of which is characterised by three 
values representing the minimum visibility, the 
distance at which minimum visibility occurs and 
the no-glare visibility, the latter depending on the 
object position and not on the lateral separation. 

This method enables a figure of merit to be calcu- 
lated, which represents the degree to which glare 
would be reduced if the headlight system in question 
were generally adopted. These figures are worked 
out for three special beam distributions, one being 
selected from each of the following general types: 
Single headlight employing no anti-dazzle device : 
dipped and swivelled headlight and headlight giving 
a flat topped beam. In practice the beam distribu- 
tions given by the headlights of different cars may, 
of course, exhibit wide variations even when the 
equipment is nominally the same. These, however, 
can be taken into account in calculating the figure 
of merit and due weight can also be given to other 
disturbing factors, such as the oscillations of the car 
due to bad road surfaces. 

These results show that given the beam distribu- 
tions of the headlights concerned, the visibility 
for the most important practical conditions can b 
calculated and the results compared with those 
obtained with any other choice of distribution. 
The question remains whether there is an optimum 
beam distribution and, if so, how it can be 
found. This problem may be approached by con- 
sidering the position which would arise if headlight 
manufacturers agreed to aim at a particular beam 
distribution. All headlights of the fixed focus type 
would then give a distribution lying within certain 
limits of tolerance due to the construction and 
fitting of the lamp, mirror and other optical parts. 
If the visibility of the beams from these headlights 
is determined, their relative values may be asceT 
tained by comparing their figures of merit. These 
figures are the sum of the logarithms of the minimum 
visibility in the thirty-six test positions multiplied by 
a weighting factor so that those distances at which 
cars in practice would pass each other are @ve" 
most effect. It is believed that the calculation 
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of this figure of merit will provide a useful means of 


comparing different headlight beams; though it 
cannot convey all the information contained in the 
visibility curves from which it is derived. More- 
over the application of the method given in the 
report should enable the best type of beam to be 
discovered and thus allow the first scientific step 
towards the reduction of glare to be taken. 








THE CAUSE AND PREVENTION 
OF ACCIDENTS. 

In the third Shaw Lecture, which was delivered 
before the Royal Society of Arts on Monday, 
March 11, Mr. Leonard Ward, H.M. Deputy Chief 
Inspector of Factories, said that the subject of 
accident prevention embraced a large part of the 
work of the Factory Department and part of the 
activities of organisations such as the National 
Safety First Association, the Industrial Welfare 
Society, the Institute of Industrial Psychology and 
Industrial Insurance Companies, particularly the 
National Employers Mutual Assurance Company. 
It also included the efforts of the safety organisa- 
tions in many hundreds of factories. He, however, 
proposed to deal only with accident prevention in the 
engineering branch, where methods which might 
be accepted to-day would not necessarily hold 
good for all time. As aninstance, until two or three 
years ago no guard was available for paper-cutting 
guillotines. Now, however, as the result of the 
invention of the link-motion guards, several thou- 
sands of machines had been protected within the 
last eighteen months. It was also evident from the 
fact that no less than 22,855 machinery accidents 
occurred in 1931 that there was need for constant 
vigilance in the search for improvement and in 
considering measures for prevention. 

Turning to specific cases Mr. Ward said that too 
frequently the fencing of engines and motors was 
placed too far from the moving parts. The proper 
method was to fence close to the dangerous parts, 
so that the necessary oiling could be done in safety 
by an attendant standing outside. As regards 
transmission machinery, the most effective measure 
was to stop the shafting before approach was 
attempted, while losses due to this cause could be 
reduced by the adoption of individual drives or by 
group drives and the use of clutches. To render 
belt mounting safer “inching” devices might be 
fitted, while several types of mechanical belt mounters 
were available. The use of belt perches and belt 
poles was also a means whereby dismounting and 
mounting could be effected from floor level. As far 
as possible oiling should be done during non- 
running periods and painting, lime-washing or 
wiring should not be conducted unless the gearing 
was at rest. Such accidents as falling down lift 
wells could be prevented by the use of gates so con- 
trolled that the lift could not be moved, unless they 
were shut; and the systematic inspection of both 
this class of machinery and of cranes was essential. 
Cranes should also be fitted with automatic safe 
load indicators to prevent the overloading which 
was a frequent cause of accidents. The same applied 
to chains and chain slings. 

The safeguarding of op2rative machinery without 
interfering with production was often a difficult 
problem, though a well-designed safeguard generally 
resulted in increased output, in consequence of 
the greater security felt by the worker. The most 
simple and effective method of fencing the dangerous 
part was its complete enclosure, but as this was 
frequently impracticable, many ingenious alter- 
natives had been evolved. So far as possible the 
question of safety should be considered when the 
machine was designed, but where this could not be 
done arrangements could be made to push the hand 
of the operator out of the danger zone ; to interlock 
the dangerous part with the driving mechanism, 
8o that it could not be exposed unless the machine 
was at rest and so that the machine could not be 
started unless the part was covered; to instal a 
‘tip mechanism, so that the machine was stopped 
when the worker’s hands approached the danger 
zone; to employ distant feeds or double-hand 
controls and even to ensure that the machine 
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The observance of the regulations should do much 
to reduce accidents coming under the headings of 
transport and fires. As regards the latter all means 
of escape should be immediately available and free 
from obstruction; and fire drill should be more 
generally practised. Good design and construction 
would tend to eliminate the risks attendant on the 
use of boilers and air receivers, while precautions 
must be taken when gases and dusts were present, 
when drums for inflammable liquids were being 
repaired and when cellulose lacquers were used. 
The same applied pari passu to electricity, molten 
metals, acids and corrosive substances, hand tools, 
falls of materials and persons and the handling of 
goods. Special attention should be paid to eye 
accidents ; which could largely be prevented by the 
use of goggles or screens; and the importance of 
promptly treating wounds to prevent sepsis should 
not be overlook>d. 

Experience had shown that the greatest measure 
of success of any organisation set up for the pre- 
vention of accidents could only be achieved by the 
complete co-operation of all concerned and in this 








connection a visit to the Home Office Industrial 
Museum might be urged with a view to seeking 
knowledge of what could be done in this direction. 
As a rule there was a point of general interest or a 
lesson to be learned from most accidents. For 
instance, it might indicate a risk in certain circum- 
stances at a particular part of a machine or in a 
particular operation or method of working, or it 
might stress the necessity for the more intensive 
training of young workers or give emphasis to the 
indifference to danger often shown by even highly 
skilled persons. Too frequently, however, the 
circumstances of an accident were only known to a 
few persons, and in order to overcome this the Chief 
Inspector decided about two years ago to issue a 
small illustrated booklet in which an account of 
actual accidents have been reported so that the edu- 
cative aspect of these occurrences are now available 
on a wider basis. 








NOTES. 
CHEMICAL ENGINEERING CONGRESS. 

AN international congress, embracing all branches 
of chemical engineering, is to be held under the 
auspices of the International Executive Council 
of the World Power Conference, at the Central 
Hall, Westminster, London, 8.W.1, from June 22 
to June 27, 1936. The technical programme of the 
Congress, which has recently been drawn up, is 
divided into six main sections, respectively devoted 
to chemical-engineering projects, chemical-engineer- 
ing plant construction, fuel, heat, and general 
problems in chemical engineering, administration 
and works organisation in chemical engineering, 
trend of development in chemical engineering, and 
general aspects. As is usually the case in functions 
of this kind, each main section is again sub-divided 
into a large number of headings, but it is emphasised 
that the technical programme as now issued is 
intended to indicate the scope of the Congress 
and not necessarily the titles of the contributions 
submitted. It is particularly desired that each 
paper presented, while adhering strictly to chemical 
engineering, should deal as fully as possible with 
the economic aspect of the subject. In order to 
keep the total number of papers within reasonable 
limits, the organising committee, the chairman of 
which is Sir David Milne-Watson, is only accepting 
comprehensive papers submitted by representative 
and authoritative bodies in each participating 
country, through the National Committee con- 
cerned. Contributions are not to exceed 7,500 
words in length, and it is particularly requested 
that they be presented in English. They should, 
however, be accompanied by a summary and con- 
clusion, not exceeding 500 words in length in English, 
and in two other languages. All papers, in duplicate, 
should be in the hands of the Congress authorities 
not later than January 1, 1936. The British 
Chemical Plant Manufacturers’ Association is holding 
its periodical exhibition of British chemical plant 
at the Central Hall during the course of the Con- 





would be reversed when the operator’s arm came 
into contact with the guard fencing, 


| regarding the Congress should be addressed to 





gress. All communications from Great Britain 


noe 





the Congress Office, 56, Victoria-street, London, 
8.W.1, while all communications from other 
countries should be addressed to the office of the 
international secretary, World Power Conference, 
36, Kingsway, London, W.C.2. 


THE Rk-ORGANISATION OF INDUSTRY. 

In a statement of policy, which was adopted by 
the League of Industry at its National Executive 
Committee Meeting on Saturday, March 9, attention 
was called to the omission from all plans for re- 
organising industry of any proposals for dealing 
with the labour, which might be rendered workless 
by the consequent changes. Unless this factor is 
taken into account, it is pointed out with some 
justice, it is useless to expect co-operation from the 
workers’ leaders. On the contrary, it is probable 
that the seeds of dissension, if not of industrial and 
social collapse, might be sown. For these reasons 
the League has decided to support no projects 
which do not take Labours’ representatives into 
consultation. Moreover, reasonable freedom for 
industry from State control and administration is 
demanded and the creation of a national industrial 
link with Parliament is proposed. The purpose of 
this link would be to evolve and carry out plans 
for industrial development and the absorption of 
the unemployed in an atmosphere which had been 
cleansed from party politics. This point of view is 
emphasised because it is felt that the interests of 
both employers and employed are the same, and 
that while reasonable remuneration of capital should 
be provided for, the organisation should be such 
that a “ good life” is ensured to both brain and 
manual workers. The components of such a “ good 
life’ include sound technical training, adequate 
wages and leisure, prospects of promotion, stability 
and security of employment, progressively shorter 
hours, adequate compensation in case of accident 
or death, and a pension at the end of a useful life 
in industry. 


STANDARDS OF ENGINEERING EpvcatTIoNn. 

A body, known as the Engineers’ Council for Pro- 
fessional Development, has recently been formed in 
the United States for the purpose of preparing a list 
of ‘* accredited colleges,” whose curricula in engineer- 
ing subjects is considered worthy of recognition. The 
participating institutions are the American Society 
of Civil Engineers, the American Institute of Mining 
and Metallurgical Engineers, the American Society 
of Mechanical Engineers, the American Institute of 
Electrical Engineers, the Society for the Promotion 
of Engineering Education and the National Council 
of State Boards of Engineering Examiners. Six 
majorcurricular, viz., chemical, civil, electrical, mech- 
anical, metallurgical and mining engineering will 
be recognised and, though these may be either of 
undergraduate or graduate standard, the former 
must lead to degrees. In determining the suit- 
ability of an institution for recognition, the quali- 
fications of its staff and the standard of its instruc- 
tion, both in engineering and cognate subjects, will 
be considered, together with the records of past 
students, conditions of admission, degrees offered, 
size and finance. A necessary preliminary will be 
a visit of inspection by a joint committee of teachers 
and engineers. Such visits, as a first step towards 
accrediting, will only be taken on the invitation 
of the educational institution concerned. In this 
connection, it is pointed out that the Engineers’ 
Council for Professional Development is merely 
authorised by its constituent organisation to publish 
a list of accredited colleges. It has no authority 
to impose any restrictions upon the colleges, nor 
does it desire todo so. On the contrary, it aims at 
preserving the independence of action of individual 
institutions and thus promoting the general 
advancement of engineering. It will, however, 
have the advantage of substituting a single accredit- 
ing body for the unco-ordinated methods of the 
past. Mr. G. T. Seabeary is the Secretary of the 
Council, the offices being at 29, West Thirty-Ninth- 
street, New York. 

Tue DuppELL Mepav or THE PuysicaL Sociery. 
The Council of the Physical Society has awarded 


the twelfth Duddell Medal to Dr. W. Ewart 
Williams, who is distinguished for his work in 





optical design, chiefly in the region of interferometry 
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Dr. Williams’ principal invention is the reflection | 
echelon spectroscope. The basic idea of such an 
instrument was described by Michelson nearly 
forty years ago and many of its advantages over 
the transmission instrument were readily obvious. | 
[ts practical construction, however, seemed impos- | 
sible, until the discovery by Williams that two | 
optically plane surfaces of quartz or fused silica 
could be placed in permanent “ optical contact” 
without exerting the mechanical force needed with 
glass surfaces. A number of fused silica plates of 
exactly equal thickness could, in fact, be built up 
in the necessary echelon formation without intro- 
ducing any distortion, which would ruin the optical 
performance of the instrument. By adding two 
small mirrors to the echelon and mounting it in an 
evacuated chamber, Dr. Williams has also adapted 
the instrument, which was originally meant for fine 
structure work only, to the accurate measurement 
of the wavelength of spectral lines. He has further 
devised a method of standardising the metre in 
terms of wavelengths by means of the reflection 
echelon, and has applied the principle of the reflec- 
tion grating to directional aerial systems for short- 
wave wireless transmitters. 








WORKSHOP ORGANISATION AND 


MANAGEMENT. 
By E.'T. ELnourne, M.B.E., A.M.1.Mech.E., 
F.1.1.A. 


Villa. Setection or Works Srre. 

Tue selection of a works site is dependent upon 
so many considerations of policy that the more 
technical become secondary in order of 
decision, although the chances of bringing a given 
policy (or subsequent modifications thereof necessary 
to meet economic changes) to successful fruition 
may lie largely in the technical judgment shown 
in the actual choice of site and its utilisation. 

So far as policy is concerned, the most common 
failing is to leave out of account the fundamental 
changes in manufacturing requirements that the 
years may nowadays be depended on to bring. 
For this reason, there is need to approach the matter 
as if the intention were to build a works that could 
be let without difficulty to a succession of tenants, 
rather than one too closely fitted to a particular 
manufacturing policy which is, after all, unlikely 
to prove as permanent as the buildings to be 
erected or the plant to be installed. No doubt 
it would be possible in trying, as it were, to please 
everybody, to please nobody—not even the first 
occupants, for which the works had been designed. 
None the less, self criticism from this angle may 
avoid at least some of the worst mistakes in choice 
and utilisation of sites. In such matters the 
employment of an experienced technical adviser 
may be the cheapest insurance against any serious 
error of technical judgment in implementing a 
policy. In passing, it may be well to point out that 
purely architectural skill in a technical adviser 
in this connection can be a deceptive qualification 
to be discovered when too late. 

As it is obvicusly not possible to discuss alterna- 
tive manufactur'ng policies, either in the abstract or 
in the light of the finances available for carrying them 
out, discussion must follow very general lines with, 
perhaps, a bias towards the more usual engineering 
conditions of component manufacture and assembly, 
The first point for consideration is that of locality. 

General Considerations._-Certain industries are 
peculiar to particuiar districts, and whilst this is 
not. so definite to-day as in the past, it is still 
strongly marked. Normally, the localisation of a 
major industry carries with it the dependent or 
ancillary industries, ¢.g., textile machine makers 
find it convenient to be near the appropriate section 
of the textile trade. This, in turn, tends to make 
the locality increasingly attractive to the major 
industry. The concentration and the requisite 
skilled labour, both major and ancillary, naturally 
encourages development once the major 
industry has become established. In certain 
circumstances, when radically different methods of 
production are contemplated, it may be a positive 
disadvantage to build where labour is habituated 
to older methods. The attractiveness of a district 
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may sometimes be due to amenities that will tend 
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to disappear as the district becomes fully indus- 
trialised. 

Where labour cost is a large proportion of total 
cost, obviously considerations of labour supply 
must be given prominence. This is specially the 
case with skilled labour. In the engineering trades, 
this factor will, in a substantial degree, take care 
of itself, not through being less significant, but by 
reason of other factors. That is to say, that, if other 
factors are given due weight, it is highly improbable 
that a site will be selected so remote from other 
industry and habitation as to make engineering 
labour unduly difficult to obtain. Modern trans- 
port has affected this, for it is not so many years 
ago that attempts to establish engineering works 
in rural areas met with failure. 

Lower wages rates are sometimes adduced as 
arguments in favour of a district, but the tendency 
for many years has been for relatively highly-paid 
districts to be the more prosperous—probably 
through attracting the better men. Further, the 
tendency for hygiene, education and recreation 
in the more rural and lower paid districts to approxi- 
mate to urban amenities, wil] react on wages rates, 
and any present advantage in this direction should 
not be regarded as permanent. Local trade-union 
restrictions may be a matter of concern, especially 
when new methods of production are to be used. 

The efforts now being made to induce industries 
to settle in depressed areas deserve full and sym- 
pathetic consideration. It is, however, to be 
borne in mind that it is not enough that there 
should be ample labour available. It is necessary 
that the surplus labour should be either already 
suitable for the purpose in view, or capable on a 
commercially practicable basis, of being re-trained. 

In regard to material supply, location may be 
important in connection with cost and time of 
transport and/or for easy dealing with supplies. 
Where the weight or bulk of material is greatly 
reduced in the course of processing, there is the 
more likelihood that location near the sources of 
supply will be essential, e.g., in smelting iron or 


in making beet sugar. The jewellery industry 
provides an example where proximity to the 


suppliers of material is so important as to leave no 
option, and transport of material disappears as a 
problem. 

Nearness to the market for the finished product 
is a factor that has attracted much industry 
to London and district now that electricity is so 
universally available. This is particularly the 
case where the cost of floor space is not too great a 
proportion of production cost. Competition has 
tended to throw onto the supplier of industrial 
materials the onus of transport costs, so that the 
manufacturer of retail goods can usually give 
full consideration to the advantages of being near 
his customers. With nationally distributed goods, 
he cannot, of course, be near his whole market, 
so that his ultimate decision on location is likely 
to be a compromise between production economy 
and distribution economy, with possibly the question 
of after-sales service as an added factor to be 
considered. 

Transport in terms of cost may have its main 
application to incoming and outgoing goods. 
In terms of time and convenience it has important 
application to personnel and visitors. As to in- 
coming material, it has been the practice to 
emphasise the value of water and rail transport 
direct into the works. If the material can be 
delivered direct to the consuming or storage point, 
as is often the case with fuel, then the advantage 
is real. When, however, supplementary transport 
(and second handling) must be employed, then the 
disadvantages, capital and working cost of internal 
wharves and rail sidings, must be balanced against 
the disadvantages and cost of corresponding 
external facilities. Direct access to rail and water 
greatly limits the number of available sites, and 
the amount of land required for sidings, shunting 
and main-line connections may not justify the 
expenditure involved. 

Internal transport is not greatly affected by site, 
except that, among other factors, a level site is 
desirable. The site with a definite slope favouring 
transport by gravitation is attractive more in 
prospect than reality. 
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The flexibility, convenience and cheapness of 
internal transport by some form of motor vehicle, 
even with bulky and heavy loads, has greatly 
affected the entire question. It is therefore neces- 
sary to consider internal and external transport 
as a whole. In the main, the ubiquitous motor 
van and motor ’bus has made the transport problem 
less prominent than formerly in any locality other- 
wise suitable. There are, however, certain other 
classes of local service (water, gas and electricity), 
which are not of the same accommodating character, 


though here the question is usually not one of 


public utility services being lacking, but rather 
of the economy of alternatives possible on the site 
itself. 

Water, Gas, and Electricity Supplies.—The possible 
sources of water supply are public utility services, 
controlled by authorised companies or municipal! 


authorities, artesian wells, rivers and canals. 
Public or *“‘ town” water generally is of excellent 
quality, but may require treatment (usually 


softening) before being used for certain processes 
or in boilers. Where this is the case, other sources 
of supply should be investigated, particularly 
where town water charges are relatively high. 
It should certainly not be assumed that the alter- 
native of artesian wells, for instance, is practicable 
on a given site, or that any supply so obtained 
would be suitable in either quantity or quality 
for present or future demands. 

In regard to gas, a supply of “town” gas is 
usually desirable, and often of great importance, 
as an economical means of furnishing the heat 
necessary in many processes. There are a few 
cases where the physical and chemical qualities 
of either town or producer gas are utilised, but 
these are special. Electricity, oil, solid fuel and 
steam, normally provide a range of alternatives 
where heat is required. In almost all cases it 
would, however, be inconvenient and unwise to be 
without a gas supply. As to electricity for lighting 
and power, national action in the development of 
the distribution of electricity is entirely altering 
the power generation problem and this is rapidly 
ceasing to be a factor in the choice of site. Per- 
haps this is taking for granted that power is to 
be desired in the form of electricity and that it 
should be purchased. The use of electricity is 
rarely in doubt, and the circumstances when it can 
advantageously be generated on the works site are 
becoming rather too special to call for discussion 
here. 

Local Government Regulations.—Another aspect 
of local conditions to be considered is that of the 
local government regulations in regard to both 
restrictions and facilities, not to mention rating. 
Local bye-laws in respect of buildings are not 
always abreast of factory design. None the less, 
in general, the restrictions are an advantage to the 
manufacturer of the better class. He is in some 
degree protected from unfair competition by those 
who would abuse greater freedom. 

It is reasonable, too, that there should be a 
greater restriction placed on buildings in congested 
areas, where fire risk is great and the possibilities 
of changes in the use of buildings require to be 
guarded against, than in more open areas. [If the 
advantage accruing from building factories im 
congested areas is real, then the additional cost of 
buildings owing to official requirements is a small 
penalty only. Apparently there are plenty of 
successful industrialists of this opinion judging 
by the number of factories, large and small, built 
in the busy parts of towns within recent years. 

The general character of buildings need to be 
decided before a site is selected, and therefore it 
will be practicable to compare the by-laws which 
especially concern the details of the proposed 
buildings. It is, however, also necessary to « ensider 
the more general restrictions such as those affecting 
height and area of buildings. Most of the restrie- 
tions arise from consideration of fire risk, but some 
from other aspects, such as load-carrying capacity 
of various classes of land, varying it may be from 
1 ton to 4 tons per square foot. : 

Noxious fumes, dust, processing waste, both solid 
and liquid, are also matters to which local reg 
lations are likely to apply. 

Town planning has occasioned a fresh type of 
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restriction whereby areas are allocated by the 
public authorities to specific purposes. It is not 
proba ble that such restrictions would be overlooked 
any more than restrictions in title deeds. Many 
districts now offer facilities for the establishment 
of new industries, and no doubt the severe times 
which have been especially hard in the North will 
re-act strongly in favour of maximum concessions. 
These facilities should receive careful attention 
and their value assessed. At the same time, the 
duration and legality of any exceptional treatment 
should be also considered. 

Local rates vary greatly in the rate per pound of 
rateable value, but it does not follow that the basis 
of valuation is strictly comparable in different 
districts and where there is a difference in the basis 
the rates in the pound are not comparable either. 
Under the de-rating scheme applied in 1929, 
whereby 75 per cent. of the rating assessment is 
borne by the National Exchequer, the burden on 
industry in this respect has been much alleviated. 
It is, however, still important that the trend of 
rates in a given district as well as their current 
incidence, should receive attention in the preliminary 
stages of site selection. 

Site Requirements.—Passing from the general to 
the particular, there are planning requirements to 
be considered in relation to any individual site in 
a locality held to be suitable. The first require- 
ment to be considered is that ofarea. When plan- 
ning buildings, the relative cost of land and buildings 
will be investigated and the advantages of a high- 
priced city site compared with those of urban, sub- 
urban and rural sites. At this stage, the possibilities 
of future extensions must receive attention, because 
the one vital provision to be made for growth of 
business is land. It is only high-priced land within 
built-up areas which is too costly for purchase 
against this contingency. In the case of land in 
congested areas, it may very well be the case that 
the capital required to purchase additional land 
beyond that immediately required cannot be spared 
for several reasons. Not only must the land be 
purchased, but substantial additional expenditure 
may be necessary either to acquire existing buildings, 
which may or may not produce an appropriate 
revenue or (unless the investment is to earn nothing), 
to erect and lease revenue-earning structures until 
such time as the site is required for its assigned 
purpose. 

In outlying districts it is usually possible to 
retain vacant land, which may be utilised tempora- 
rily for recreation or agriculture at relatively small 
cost. Before such land is built on it may be possible 
to commute land charges advantageously. 

The precise shape of a site is not likely to be 
considered impossible in the case of a large site. 
With the smaller businesses, however, the shape 
of a site is of great importance. Extremely angular 
and curved boundaries lead to expensive buildings 
and waste of floor space. Rectangular straight- 
sided sites are best and the smaller the site under 
consideration, the more important are these factors. 
With large areas, the natural defects can be largely 
overcome by planning, especially by utilising 
irregularities in the formation of light areas and 
storage spaces, whilst rail tracks definitely commit 
one to curves. In the case of small town sites, 
the rights and restrictions of natural light are 
further important points to be regarded. Occa- 
sionally, sites are traversed by streams, public 
Sewers, roads and electric transmission lines. 
These are serious drawbacks not only by the inter- 
ference with planning and by waste of land, but 
by reason of the necessity for allowing access to them 
on the part of the appropriate public authorities. 
_Coming to site levels, a “ horizontal plane ” 
site is the most desirable, and if it can be obtained 
without undue cost by cutting and filling this 
should be done. If filling must be done to any 
depth, the foundations on the filled-in land will be 
expensive. 

Level relative to adjoining land is also of import- 
ance for several reasons. The most important one 
var drainage, as it is usually necessary to connect 
with existing public sewers and drains. In the 
case of large sites, a careful study of the drainage 
problem is necessary before determining the 
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of cut and fill. Other considerations are road and, 
possibly, rail and water way connections. 

Faults in subsoil are of sufficient frequency to 
make investigation necessary. A subsoil not 
constituted to carry the requisite loads may be 
utilised by piling, but this is expensive. In old 
quarry, mining and works areas, artificially-created 
difficulties may occur. Besides the obvious objec- 
tion to old mine workings, there may be deep 
pockets filled with waste or rubbish, while old works 
sites may involve the removal of heavy foundations. 








THE INSTITUTE OF METALS. 
(Continued from page 261.) 


CONTINUING our report of the twenty-seventh 
annual general meeting of the Institute of Metals, 
held on March 6 and 7, at the Institution of Mech- 
anical Engineers, London, we have now to deal 
with the three papers read and discussed after the 
preliminary business had been transacted, on the 
morning of the first day. Dr. H. Moore, the Presi- 
dent, occupied the Chair. 

CORROSION-FATIGUE PROPERTIES OF DURALUMIN. 

The first paper considered by the meeting was 
that dealing with the “‘ Corrosion-Fatigue Properties 
of Duralumin With and Without Protective Coat- 
ings,” by Messrs. I. J. Gerard and H. Sutton. 
Mr. Gerard, who read the contribution in abstract, 
stated that the work described formed part of a 
programme of research on corrosion-fatigue now 
being carried out as a joint investigation at the 
National Physical Laboratory, and at the Royal 
Aircraft Establishment, under the general super- 
vision of the Aeronautical Research Committee. 
Rotating cantilever endurance tests on }-in. Dura- 
lumin bar to British Standard Specification 3 L 1 
(containing copper 4-1-4-4, manganese 0-64, mag- 
nesium 0-62-0-67, iron 0-840-81, and _ silicon 
0-22 per cent.) had been made in air and in a 
salt-spray after protecting the surface in various 
ways. By special arrangement with the manu- 
facturers, Messrs. James Booth and Company, 
Limited, the entire consignment was from one 
cast. The material had been delivered in straight 
lengths, in the finally heat-treated and aged condi- 
tion, and all tests had been made on material in 
that condition. In air the untreated material gave 
a fatigue limit of stress of +9-1 tons per square inch 
at 10? cycles and the anodised material +11-1 tons 
per square inch. In a salt-spray, lanolin-coating 
and cadmium-plating afforded little protection, 
but zinc-plating gave a substantial improvement 
in the corrosion-fatigue range. Spraying with 
aluminium was not so good as zinc-plating at long 
endurance. Coatings of organic resins and enamels 
afforded a very high degree of protection, especially 
when the metal had previously been anodised. The 
best results were obtained with a coating of syn- 
thetic resin varnish and stoving for 2 hours at 
100 deg. C., metal so treated giving a fatigue limit 
stress of +12-2 tons per square inch at 10’ cycles, 

Dr. H. J. Gough, F.R.S., who opened the dis- 
cussion, stated that in the autumn lecture in 1932 
he had attempted to make a review of the state 
of knowledge regarding corrosion-fatigue. He had 
found he could not give any information regarding 
coatings and he had commented on this gap in our 
knowledge. The present paper, therefore, was 
valuable as it presented a detailed study of the 
subject. The authors had found that the endurance 
limit for untreated Duralumin in air was +9-1 tons 
per square inch, at 10 million cycles. This agreed 
well with the figure of +9-25 tons per square inch 
obtained by Mr. Sopwith and himself, using reversed 
bending stresses on material from the same con- 
signment, and quoted in a paper before the Iron 
and Steel Institute, giving the results of fatigue and 
corrosion-fatigue tests on a wide range of aircraft 
materials.* In no single case did the authors’ 
S/N curves show signs of becoming really flat, and 
it was a safe conclusion that not a single one of the 
coatings had given absolute protection. It must 
be remembered, however, that the treatment was 
severe. Electro-deposited zinc had given excellent 
results, but cadmium deposits were of no value. 








ultimate site level. This again affects the amount 


* See ENGINEERING, vol. cxxxvi, page 75 (1933). 


These results agreed with those of many other 
investigators. 

Professor B. P. Haigh stated that the authors’ 
work using electro-deposited zinc coatings was of 
particular interest. Although they recorded that 
the zinc had given unmistakable evidence of flaking 
off, the protection continued. This was entirely in 
agreement with his own experience during the war, 
when zinc had been used for the protection of 
steel wire; even when the coating became per- 
forated protection of the underlying metal con- 
tinued. This was a tremendously important fact, 
namely, that the presence of zine even if it did not 
cover the surface entirely was still beneficial. 
Dr. U. R. Evans, who spoke next, said that the 
tests had been carried out under continuous- 
spraying conditions, whereas, in service, the condi- 
tions were such that the metal was intermittently 
dry and wet. This was a matter of importance, as 
the drying up of the corrosion products might be 
beneficial or otherwise to the life of the metal. 
An order of merit established as a result of con- 
tinuous-spray experiments might be different from 
one arrived at as a result of intermittent-spraying, 
and the latter would probably be more nearly 
correct from the service point of view. He wondered 
whether the authors’ coatings were in the nature of 
‘“‘ waterproofing’ or whether they had a general 
inhibitive effect. In the case of zinc, the effect 
was obviously inhibitive, but in that of varnishes the 
effect seemed to be merely one of waterproofing the 
underlying metal surface. Coatings of varnishes 
could not be applied to screw threads unless some 
allowances were made, even if they were hard 
enough for the purpose, which was often not the 
case. There were, however, thin coatings which 
could be applied to screws and similar objects, and 
these gave very satisfactory, if not absolute, pro- 
tection. He was glad to note that the authors had 
introduced some measure of temperature control in 
their investigation, as it seemed to him that the 
control of temperature in corrosion-fatigue experi- 
ments was more important than was the case in 
ordinary stressless-corrosion tests. 

Dr. R. Seligman said that Professor Haigh has 
assumed, he thought quite wrongly, that the 
electro-deposited zine had flaked off from the 
authors’ specimens. He would like to know if 
flaking really occurred, because specimens which the 
authors had placed upon the table showed no 
evidence of flaking, and no allusion to this had 
been made in the paper. If flaking of the zine 
really did occur, he could not quite see how protec- 
tion operated under corrosion-fatigue conditions, 
The next speaker, Professor D. Hanson, said that 
when he had first read the paper and had found that, 
after coating a specimen with synthetic-resin, 
varnish and stoving, an endurance limit of + 12-2 
tons per square inch at 10 million cycles had been 
obtained, he had thought that, at last, metallurgists 
were getting near the true fatigue range of Duralu- 
min. It might be, however, that the real figure, in 
the absence of all corrosive influences, was even 
higher than 12-2 tons. It would be interesting to 
have the real endurance limit figure as this would 
serve as a basis for all subsequent experiments. 
Another point emerging from the present investiga- 
tion was that of discontinuities in protective coatings. 
If a discontinuity resulted in more intense deteriora- 
tion of the exposed part than would have otherwise 
been the case the practical consequences might be 
serious. 

Dr. A. G. C. Gwyer assured the authors that the 
work emanating from the Royal Aircraft Establish- 
ment at Farnborough was read and followed with 
interest by the industry. He was not quite clear 
as to what was the exact effect of keeping the spray 
on continuously, and would like to know whether it 
made the test more drastic, or less so. In his 
laboratory their practice had always been to use 
intermittent spraying. There was no doubt that 
anodised treatments afforded a powerful key for 
subsequent coatings, and varnishes and enamels 
were very strongly adherent. He did not suppose 
that the authors had cleaned their specimen with 
caustic soda. The usual procedure with pure 
aluminium was to dip it in caustic soda and follow 
this by rinsing in nitric acid, and it was not suggested 





that this treatment was harmful for the pure metal. 
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In view, however, of the results of the work on the 


influence of pickling in caustic soda on the fatigue | 


strength of Duralumin, presented by Messrs. 
Sutton and Taylor at the last autumn meeting in 
Manchester, he would like to know what the authors 
had done in the present research. There was one 
other point. Aeroplanes were required to go into 
the tropics ; consequently, it would be interesting 
if the authors could carry out corrosion-fatigue 
tests at higher temperatures than those so far 
employed. The next speaker, Dr. C. H. M. Jenkins 
stated that one of the most effective means of pro- 
teeting iron and steel from corrosion was to get a 
porous surface on the metal and fill it up with 
varnish. He wondered whether the anodic film 
was sufficiently porous; it might be that a slightly 
more porous film would furnish a still better surface 
for subsequent varnishing. 

Mr. Sutton, in a brief reply, said that when draw- 
ing their curves they had taken the lowest possible 
values into account. They had felt that it was best 
to take the most pessimistic view in order to furnish 
the engineer with data upon which he could rely. 
Their supply of material had been limited ; appar- 
ently there was a definite limit to the amount of 
Duralumin which could be obtained from one 
cast and, as Dr. Gough had indicated, they had 
shared the same consignment of material with the 
National Physical Laboratory. He agreed that the 
improvement due to anodic treatment in air tests 
did appear to be real. While the cadmium electro- 
deposited coating flaked off, the zinc coating adhered 
well, although possibly under circumstances of less 
complete wetting the results might not be so good. 
Altogether, their attempts to produce adherent 
coatings of zinc on aluminium-rich alloys had been 
much more successful than had been the case with 
cadmium. Although zinc and cadmium could be 
electrodeposited very well on cast materials, it was 
more difficult to make them adhere to wrought 
materials. 

ATMOSPHERIC ACTION IN FATIGUE. 

Further Experiments on Atmospheric 
Action in Fatigue” was the title of the second 
paper taken. The contribution, which was by 
Dr. H. J. Gough, F.R.S., and Mr. D. G. Sopwith, 
was read by the latter, who pointed out that the 
work described had been carried out as part of a 
fundamental research into elasticity and fatigue, 
financed by the Advisory Council of the Department 
of Scientific and Industrial Research, and super- 
vised by the Executive Committee of the National 
Physical Laboratory. The experiments described 
had been carried out to investigate further the effect 
of atmospheric environment on the fatique-resistance 
of metals, The results of experiments placed before 
the Institute in September, 1932, had shown that 
the substitution of a partial vacuum for the atmos- 
phere led in some metals to a considerable improve- 
ment in the values of the fatigue limit determined, 
using cycles of reversed direct stress. Three 
suggestions had been offered as to the cause of this 
improvement, namely (1) that oxygen was the 
primary factor, the presence of water—as a cata- 
lytic agent—also being necessary ; (2) that atmos- 
pheric impurities, acid and alkaline, were responsible, 
and (3) that impurities, mainly gaseous, dissolved 
in the metal under test, reacted with the metal 
during fatigue. 


* Some 


To examine possibilities (1) and (2), fatigue tests 
had made using copper and brass 
environments, namely, air, partial vacuum, and 
purified air (freed from acid and alkaline impurities) 
both in the dry and ‘n the damp conditions. To 
examine possibility (3) fatigue tests, both in air 
and in a partial vacuum, had been made on a copper 
containing cuprous oxide, on oxygen-free copper, 
and also on copper deoxidised with phosphorus. 
\s a matter of general interest, fatigue tests, con- 
ducted both in the atmosphere and in a partial 
vacuum, had been made on pure lead and on Armco 
iron in the normalised and in the annealed condi- 
tions. The results of the tests on copper and brass 
suggested strongly that the acid and alkaline 
impurities present in the atmosphere can have 
little, if any, influence on atmospheric corrosion- 
fatigue, but that oxygen in the presence of water 
was probably primarily responsible. The results 
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of the tests on oxide-bearing and deoxidised coppers 
showed that the comparative behaviour of these 
materials, when tested in air and in a partial 
vacuum, was unaffected by the different composi- 
tions of the dissolved gases present in the two 
materials. 


The results of the fatigue tests on lead were 
interesting. Neither in air nor in vacuo was there 
any definite indication of the existence of a fatigue 
limit. The results on the fatigue tests on Armco 
| iron showed that only a slight, but definite, increase 
in fatigue limit resulted from the substitution of a 
partial vacuum for an atmospheric environment. 
'This was comparable with the results of previous 
tests made on steel ; apparently, steels were subject 
to atmospheric corrosion-fatigue, but only to a 
very small degree. 


Professor D. Hanson, in opening the discussion, 
stated that in his opinion the importance of water 
vapour and oxygen on the fatigue resistance of 
metals had been clearly revealed, but, on the other 
hand, the relative importance of the two had not 
been properly distinguished. Dr. Gough’s view, that 
under the action of fatigue-stress protective films 
became broken and a fresh surface exposed, was 
probably right, but it was necessary to have a little 
more detail. It might be possible to detect which 
the preponderating action by looking for 
hydrogen as a reaction product. This would 
certainly not be easy because the quantity present 
would be very small. The authors were apparently 
not satisfied that the vacuum, which they called a 
“ partial vacuum,” could give the real fatigue limit 
of the material, and, in his opinion, they were wise 
to be so cautious. 

Professor B. P. Haigh thought that the authors 
would have done better if they had used fewer 
stress ranges, and had varied the vacuum. It would 
have been interesting to see the results obtained by 
saturating the environment of their specimens with 
water vapour, by halving the atmospheric pressure, 
and by doubling it. The next speaker, Mr. H. 
Sutton, asked the authors if they had considered 
the use of air carefully dried by the inclusion, 
in their system, of liquid air which would freeze out 
any moisture present. Dr. H. O'Neill, who spoke 
next, asked whether the fatigue value of the mate- 
rials used would be higher if they could be com- 
pletely degassed in vacuo and subsequently tested 
out of access of air. Allusion was made to this 
question by the next speaker, Dr. H. W. Brownsdon, 
who said that it was necessary to differentiate very 
closely between gases physically held by metals 
at normal temperatures and gases evolved during 
heating in The latter, which were largely 
reaction products, bore little or no relationship 
to the gases held by the metal at normal tempera- 
tures. 

Dr. W. H. J. Vernon, who closed the discussion, 
stated that the authors’ experiments had shown 
conclusively that in the case of copper and brass 
purification of the air was without appreciable 
influence upon the results, and the onus was there- 
fore thrown upon oxygen with its concomitant 
water vapour. It might be worth noting, however, 
that Teddington air, n which the tests were con- 
ducted, was relatively pure, and the possibility 
remained that in an industrial district some effect 
might be recorded. In the tests with damp air 
| the authors had employed a relative humidity of 
|55 per cent.; this, in his opinion, was on the low 
! 
] 
| 


was 


vacuo, 





side. The point might probably be of some import- 
ance, because, in ordinary atmospheric corrosion, 
the existence of a critical humidity was almost 
invariably found, and the results obtained depended 
profoundly on whether the humidity fell below or 
rose above this critical value. This critical humidity 
nearly always occurred round about 65 per cent., 
i.e., definitely above the 55 per cent. employed 
in the present experiments. He did not suggest 
that the critical humidity phenomenon would 


in ordinary stressless corrosion, but the point 
should presumably be taken into account in future 
work in this field. A contemplation of the authors’ 
j}results indicated the complexity of the factors 
linvolved. The difficulty of correlation doubtless 
|arose from the fact that chemical factors were 
superimposed upon mechanical factors. So far 








necessarily be as important in corrosion fatigue as | : * , 
; completely as it was to give prominence 








as the chemical factors were concerned the authors 
had made it clear that these were associated essen. 
tially with the formation of oxide. There were. 
however, two types of oxide formation at work: 
there was the primary film of oxide on the mete] 
surface prior to fatigue, which might or might not 
be protective, and, secondly, there was the oxide 
formed during the process of fatigue which, as the 
authors had shown, was either neutral or definitely 
adverse, i.¢., it was never favourable. The possi- 
bility suggested itself that volume relationships of 
the oxides might play a part in this state of affairs, 

Dr. Gough, in a very brief reply, stated that the 
present work, which had been put in hand for the 
information of engineers, had now reached a stage 
at which it was purely of metallurgical interest. 
They had to admit frankly that they were in 
fundamental disagreement with Professor Haigh. 
In their paper Haigh and Jones* had expressed the 
view that atmospheric corrosion-fatigue in lead began 
in the interior of the metal and was due to oxygen 
diffusing into the specimen. Mr. Sopwith and him- 
self, on the other hand, were of opinion that the 
atmospheric effect on lead was a surface effect. 
Dr. O'Neill had asked what kind of results would 
be obtained with degassed material subsequently 
tested without allowing air to come into contact 
with it. His opinion in answer to this query was 
that this treatment would not make much difference 
to the results obtained. 


ATMOSPHERIC EXPposuRE oN Now. 
Frerrovs WIREs. 

The third and last paper taken on Wednesday 
morning dealt with “The Effect of Five Years’ 
Atmospheric Exposure on the Breaking Load and 
Electrical Resistance of Non-Ferrous Wires.” It 
was by Dr. J. C. Hudson, who, in presenting it to 
the meeting, stated that the tests had been made on 
8-in. specimens of 20 different materials, the 
majority of which were in the form of 0-066-in. 
diameter wire. Two sets of twelve specimens of 
each material had been exposed on the roof of the 
Science Museum, South Kensington, London, 8.W.7, 
in a horizontal position at a height of about 5 ft. 
The first set had been taken down after two years 
exposuret while the second set had been removed 
after five years’ exposure. The extent of the 
corrosion had been measured both by determinations 
of the extent to which the breaking load of the wires 
had been decreased by exposure and by measure- 
ments of the increase in the electrical resistance of 
the wire. The results of these two series of tests 
were in reasonable agreement both with each other 
and with those of earlier tests. In general, the 
rate of corrosion observed was small, that of copper 
being, for instance, of the order of 0-0002 in. per 
annum; the rate was definitely higher for nickel, 
nickel-copper alloys with high-nickel contents, 
zinc, and brass, the breaking load of the last 
material being appreciably impaired by the effects 
of “copper redeposition.” The most corroded 
material of all was a galvanised iron wire, which 
failed rapidly when the zinc coating had corroded. 
Comparison of the present results with those of 
similar tests over shorter periods pointed to the 
conclusion that in many cases, such as those of the 
copper and high-copper-bearing alloys, the rate of 
corrosion decreased with the time of exposure. 

Dr. W. H. J. Vernon, who opened the discussion, 
said that he was glad that Dr. Hudson had emphe- 
sised the importance of environment and the shape 
of the specimens in his contribution. It was 
gratifying to find that the conclusions reached 
regarding the behaviour of the specimens after an 
exposure of two years were largely confirmed by 
those arrived at after five years’ exposure. rhe 
only other speaker, Dr. U. R. Evans, said that he 
was in complete agreement with the methods 
employed and conclusions reached by Dr. Hudson. 
It was as important to put on record cases in W hich 
research workers on corrosion problems greed 
to disagree- 
ments between them, because the idea had 
about in certain circles that no two corrosion workers 
ever did agree and that all papers on corrosion 
represented the opinion of one author alone. It 
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* See ENGIVEERING, vol. cxxix, page 423 (1930). 
+ See ENGINEERING, vol. cxxx, page 507 (1950). 
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was indeed comforting to find that experiments 
extending over five years confirmed those extending 
over two years. In the course of a very brief 
reply Dr. Hudson remarked that the general rate of 
corrosion of zinc was about 15 times less than that 
of iron. In some cases, however, notably in rail- 
way tunnels, zine certainly corroded more quickly 
than iron. 
ANNUAL DINNER. 

When proposing the toast of ‘“ The Institute of 
Metals’ at the annual dinner, held at the Trocadero 
Restaurant, London, on the evening of March 6, 
Sir Richard Redmayne, K.C.B., President of the 
Institution of Civil Engineers, stated that he 
distinctly remembered the establishment of the 
Institute, which had been due to the thought of 
three men, Sir William White, Mr. W. H. Johnson, 
and Sir Harold Carpenter. The Institute had 


heen founded to afford means of communication | 


between metallurgists, to enable interested persons 
to meet and discuss technical problems, and to 
advance and disseminate knowledge concerning 
non-ferrous metals throughout the world. All 
these objects were being actively carried on by 
the Institute which, among other matters, was 
responsible for work on corrosion that had attracted 
world-wide attention. In his reply, the President, 
Dr. H. Moore, said that the attendance at the 
present dinner constituted a record for the Institute. 
The real function of the Institute was to co-ordinate 
science and industry in its own particular field. 
There were two classes of members in the Institute, 
namely, scientific men and industrialists, and a 
large proportion of the membership belonged to the 
former class ; so much so that some were beginning 
to wonder whether the scientific men were not 
carrying too much of the burden. In proposing 
the toast to the guests, Dr. R. Seligman referred 
to the work of the British Non-Ferrous Metals 
Research Association, with which the Institute 
worked in close co-operation. Recently, the Lord 
President of the Council, Mr. Baldwin, had offered 
to relieve the members of that Association of the 
obligation of raising funds to carry on the work, 
and to substitute, in its stead, a compulsory levy. 
He (Dr. Seligman) felt, however, that this would 
not be a satisfactory step to take, and that many 
things were better accomplished in the realm of 
free will. This toast was replied to in a witty 
speech by Sir Clement Hindley, K.C.1.E. 
(To be continued. ) 








LITERATURE. 


—e 
Engineering Surveys. By H. Rusey, B.S., C.E. Lon- 
don: Messrs. Macmillan and Company, Limited. 

[Price 12s. 6d. net.] 

Tats work by Mr. Rubey opens in the usual manner 
of text books on surveying, by a description of 
methods used in the measurement of distances, 
compass surveying, levelling and the use of the 
transit with descriptions of the instruments used, 
their adjustment and care. 

The definitions are clear and precise while the notes 
on field work are very practical and clearly written 
by a man who has had a long and varied experi- 
ence in the theory and the practice of surveying 
in the field and of work in the office. Land surveys 
are the general work of the surveyor, but the civil 
engineer in his younger days may be called on to 
carry out special surveys and at all times a com- 
petent knowledge of surveying, contour and topo- 
graphical map reading and construction are neces- 
sary. It isin the treatment of the special problems 
which concern the civil engineer that this book is 
differentiated from the general text book on survey- 
ing. Examples are given of the triangulation 
systems or nets used in long narrow triangulation 
of lower precision, such as along a river or narrow 
valley, city triangulation, and in examples of the 


extensive triangulation systems often required in | 


the construction of tunnels. bridge piers, hydraulic 
work and the like. 

Th ribbon survey along a narrow strip of country, 
whic h is so often necessary for railway location, 
highw ‘ys pipe lines and other engineering works, is 
described from reconnaissance to the final location, 
‘nd an especially useful treatment is included on 
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ENGINEERING. 
horizontal and vertical curves and grading. The 
fundamental formule are given for the computation 
of earthwork measurement. 

The larger area surveys required for extensive 
reservoir sites, drainage schemes, &c., are naturally 
given considerable space and the author has carried 
his text almost into the sphere of higher surveying 
at this point, but has not overlooked the importance 
of the modern practice of examining all feasible 
| locations roughly in reconnaissance, and then making 
| the necessary surveys for preparing a topographical 

map upon which alternative schemes can be tried 
out in the office. At the end of the volume, tables 
|are given of common logarithms, trigonometric 
| formule, &c., which are required in surveying. The 
| text is well illustrated by line drawings. 











einglie- 
Dr.-Ina. 
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Schwingungstechnik. Vol. Il. Schwingungen 
driger Systeme mit stetiger Energiezufuhr. By 
| Ernst Lexr. Berlin: Julius Springer. 
| marks] 
| Sunce the general consideration of vibrations enters 
|into a large number of problems associated with 
| both mechanical and electrical engineering, it is 
possible to arrange a treatment of the main subject 
so as to cover the two spheres of engineering science. 
This arises from the fact that a “ series ” electrical 
circuit corresponds to a “ parallel” system of 
mechanical connections, the converse being also 
true. By this means, once the fundamental relations 
between the two types of systems are understood, 
the student can easily transform a mechanical 
question into its electrical analogue, in which 
process an increased command over ideas is obtained. 
Indirectly, the move from one point of view to 
another tends to remove the difficulty experienced 
by some engineers when translating results from 
vectorial into analytical terminology. This method 
of approach is not generally the best for beginners, 
as the essential details of a specified problem are 
liable to be lost sight of in a mass of general con- 
ceptions. The difficulty can be overcome, to a 
certain extent, by giving careful attention to the 
arrangement of the material included in a study. 

With this end in view, Dr. Lehr published, in 
1930, the first volume of a work dealing with the 
subject of vibrations ; the book under review forms 
the second volume. The logical sequence of ideas 
developed in the earlier part of the treatment is 
here continued and extended, with the object of 
unifying the principles applicable to both electrical 
and mechanical vibrations. Care has been exercised 
in so arranging the matter that the reader is carried 
without difficulty from one class of problem to 
another, this being particularly noticeable in the 
application of the theory to engine mechanisms 
generally. 

As might be expected, the discussion includes 
a number of most attractive questions concerning 
forced oscillations when referred to electrical 
machines, for which instructive mechanical ana- 
logues are found according to this method. The 
inter-relation between the two types of systems is 
very clearly expounded in chapter four, dealing 
with periodic or continuous oscillations, where 
problems connected with wireless telegraphy are 
examined almost side by side with matters referring 
to the Humphrey pump. The field of view taken 
in this chapter is gradually widened and applied to 
the consideration of oscillations in electric motors, 
and to the vibratory motion of engine governors. 
This is followed by an interesting chapter on 
** pseudo-harmonic ” vibrations, in which a useful 
graphical method of solution is developed and 
exemplified. 

As a privatdozent at the Technical High School, 
Charlottenburg, the author has naturally followed 
traditional lines in the development of his work, and 
in so doing has produced a thorough-going study of 
his subject, which cannot fail to interest a wide 
circle of engineers. 


‘ 














By H. A. Wrrson, F.R.S. 


The Mysteries of the Atom. 
Limited. [Price 


London: Chapman and Hall, 
108. 6d. net.] 
DvE to the fact that applied physics is continually 
entering into engineering matters, there must be 
many engineers who, while claiming no systematic 
knowledge of modern ideas relating to atomic 
physics, are deeply interested in the conclusions 


arrived at by physicists engaged on research into 
this department of science. The various treatises 
dealing with the subject may be divided into two 
main classes, the first of which consists of volumes 
written for those who possess a deep knowledge 
of the underlying theory, while the second group 
includes books prepared for readers of the more 
general type. Neither class is particularly suitable 
for engineers, who possess a scientific training in 
the principles of mechanics as applied to engineering 
science. Professor Wilson, who has himself made 
noteworthy contributions to the general subject has, 
however, prepared this concise treatment, . the 
style of which leaves little to be desired by readers 
interested in the matter. As might be expected 
from the author, the book is, within the limits 
covered by it, a first-class exposition for those in 
search of reliable information on the main develop- 
ment of the subject in its present form. 

As the study is, more or less, arranged along his- 
torical lines, according to the order of discovery, 
the reader is, at the outset, introduced to the theory 
of electrons as enunciated by Sir J. J. Thomson. 
More recently, experimental physicists have, on 
the one hand, added the conceptions of protons 
and photons to our picture of the atomic world. 
On the other hand, mathematicians have utilised 
Einstein’s theory of relativity to develop the 
related subject of quantum mechanics, in which 
waves and particles play important—but elusive— 
parts. As is not infrequently the case in the history 
of science, theory, for the time being, would seem 
to have outrun experimental work, as is suggested 
by the author’s sections devoted to the so-called 
uncertainty principle, so that the philosophically- 
minded reader may here give free rein to his imagina- 
tion. 

As already remarked, Professor Wilson’s account 
of these developments is given in simple and precise 
language, while the mathematical considerations 
are to be found in 16 short appendices at the end 
of the book. Having in mind the pace made by 
science in this direction, it should be added that 
the subject matter deals with the latest discoveries 
concerning the nature of cosmic rays, and an 
appendix is devoted to a discussion of the properties 
of neutrons. 








THE LATE MR. J. HARRINGTON. 


WE note with regret the death of Mr. James Harring- 
ton, which occurred in his home in Harrow on 
February 18. Mr. Harrington, who was for many years 
managing director of Messrs. Hill and Harrington, 
Limited, electrical engineers and contractors, 15, King’s- 
place, Baker-street, London, W.1, and who also did a 
considerable amount of consulting work, was born in 
London on March 2, 1875. He received his education 
at Marylebone Grammar School and at Hampden 
Gurney School, and, in 1889, became an indentured 
apprentice in the London engineering works of Messrs. 
J. H. Storey and Company. During the succeeding 
seven years he passed through all the shops and the 
drawing office, meanwhile attending courses at Univer- 
sity College and at Finsbury College. From 1897 to 
1899 he gained further experience in the shops of 
Messrs. Peter Brotherhood, Limited, Messrs, Hayward, 
Tyler and Company, and Messrs, Ferranti, Limited, 
and, in 1900, was appointed assistant works manager, 
at the Edison Swan Lamp Works at Ponders End, 
Middlesex. In 1905, Mr. Harrington joined Messrs. 
The Sir Hiram Maxim Engineering Company, Limited, 
ultimately becoming works manager. 

The firm of Messrs. Hill and Harrington, Limited, 
was founded in 1909 with Mr. Harrington as managing 
director. From its inception the company carried out 
the manufacture of a number of mechanical appliances 
for Government Departments and railway companies, 
and also undertook the installation of equipment for 
factories and workshops. Subsequently, Mr. Harrington 
developed a consulting practice, and was associated in 
this connection with the electrical equipment of many 
country houses and with the engineering lay-out of 
farm estates. He also undertook periodical surveys 
of electrical and mechanical engineering plant and was 
consulting engineer to many of the leading London 
and West End commercial establishments and restau- 
rants. For 18 years he was secretary of the London 
Association of Engineers, of which he was President in 
1910 and trustee at the time of his death. Mr. Harring- 
ton was an associate member of the Institution of 
Mechanical Engineers and a member of the Institution 
of Electrical Engineers and of the Institution of 





Heating and Ventilating Engineers. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at February 
25, 1935, there were approximately 10,081,000 insured 
persons, aged between 16 and 64, in employment in 
Great Britain. This was 28,000 more than a month 
before, and 136,000 more than a year before. There 
was a considerable improvement, between January 28 
and February 25,)in the building, tailoring, and boot and 
shoe industries, and some improvement was also re- 
corded in public-works contracting, in the woollen 
and worsted industry, and in shipping service. On 
the other hand, there were marked increases in the 
numbers temporarily suspended from employment in 
the coal-mining industry, mainly in Yorkshire and 
South Wales, and there was a slight decline 
ployment in the cotton industry, in dock and harbour 


service, and in the distributive trades. 


At February 
persons on the 
Great Britain were 1,840,136 wholly unemployed, 
353,548 temporarily stopped, and 91,779 normally in 
casual employment, making a total of 2,285,463. This 
was 39,910 less than the number on the registers at 
January 28, 1935, and 32,446 less than a year before. 
The total comprised 1,802,247 71,980 
346,730 women, and 64,506 girls 


25, 1935, the numbers of unemployed 


men, hovas, 


Of the persons on the registers at February 25, 1935, 
about 51 per cent. were applicants for insurance benefit 
ind about 34 per cent. for unemployment allowances, 
while about 15 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or un- 


employment allowances. In the case of about 56 per 


cent. of the total of 1,933,623 persons on the registers | 


who were applying for benefit or unemployment allow- 
ances, the last spell of registered unemployment had 
lasted less than three months, and in the case of about 
69 per cent. it had lasted less than six months; about 
20 per cent. of the total had been on the register for 
12 months or more. A considerable proportion of the 
persons who have been on the register for extended 
periods will have had one or more short spells of employ- 
ment, lasting not more than three days each, during 
ule h periods 


Mr. Little, the president, states in the Amalgamated 
Engineering Union's Monthly Journal, that a claim for 
a ls. per day allowance to members using pneumatic 
tools was presented recently to the Shipbuilding 
Employers’ Federation. On behalf of the union, it was 
urged that during recent years, there had been a tre- 
mendous development in the use of pneumatic tools, 
the effect of which was to eliminate human labour, 
and the workers felt that they were entitled to reap, 
at any rate, some of the benefit following the change. 
The historical development of the use of pneumatic 
tools showed, it was pointed out, that, because of the 
reluctance of the workpeople to use the tools in the 
early days, numerous allowances, varying in character, 
were being paid, and the object of the claim was declared 
to be to have these irregular payments regularised. 
The employers informed the representatives of the 
union that the Board had very carefully considered 
the arguments which had been put before them, but did 
not feel that there was any justification for the claim 
that workmen using pneumatic tools should receive an 


In em- | 


registers of employment exchanges in | 


ENGINEERING. 


Mr. Little states that after a very lengthy discussion, 
| during which all phases of the problem were con- 
| sidered, the following resolution was agreed to unani- 
mously :—** To intimate to the General Council of 
the Trades Union Congress that every consideration 
has been given to their communication of January 21, 
1935; also the extract from report of meeting between 
the sub-committee and representatives of the Mine 
Workers’ Federation held on January 16, 1935. Pro- 
| posals (1) and (3) are not acceptable, but with regard 
to considering the question of submitting concrete 
proposals, we would like some assurance as to the 
| power of the Mine Workers’ Federation to say that 
| any agreement we arrived at with them would be 
| implemented by their constituent bodies.” 


| 

In February, the home branch membership of the 
| Amalgamated Engineering Union increased from 
182,179 to 185,307, and the Colonial branch member- 
ship from 23,364 to 23,480. The number of members 
| in receipt of sick benefit increased from 3,239 to 3,456, 
jand the number in receipt of superannuation benefit 
| from 13,971 to 13,990. The number in receipt of 
|donation benefit increased from 4,537 to 4,575, and 
| the total number of unemployed members from 18,425 
| to 18,440. 






The writer of the editorial notes in the March issue 
lof the Journal, commenting upon the increase in 
| membership, says that the union has cause to con- 
|gratulate itself upon the fact that progress is being 
made. “* Now,”’ he goes on to say, “that the drive 
has been established, we feel confident that members, 
by tactful approach and propaganda, will recruit 

from strength to strength, pointing out to the non- 
unionist how he creates a barrier to progress. We 
should also make every effort to reduce exclusions to 
a minimum. Technical and mechanical development 
cannot be arrested, but with progress in that direction, 
it behoves all to ensure that the workers’ organisation 
is complete in all details and capable of giving those 
whose livelihood is invested therein the benefit accruing 
from the introduction of labour-saving devices. Care- 
ful planning of the industry, with special attention to 
the marketing of products in a practical and economic 
way would provide one means of shortening hours and 
thereby creating employment.” 





In the first ballot for a successor on the executive 
council of the Amalgamated Engineering Union to 
Mr. A. B. Swales, who is due to retire shortly under 
the age limit, Mr. J. Tanner, of Fleet-street Branch, 
heads the poll with 2,596 votes, and Mr. W. Pitt, of 
Lambeth Branch, is second with 1,598 votes. These 
two now go to a second ballot, which is to be com- 
pleted by April 1. 


Official figures issued in Berlin on Saturday last 
show that in February the number of unemployed 
workers in Germany decreased by 209,000 to 2,765,000. 
At the end of February a year ago, the number of 
workless was 3,373,000. Unemployed workers in the 
Saar are not included in this reckoning ; it is estimated 
that there are about 51,000. 


| 





allowance. 
| 

At a conference in York, representatives of the 
craft unions considered a report of a meeting on the | 
subject of organisation in and around collieries, held by | 
a sub-committee of the Trades Union Congress General 
Council and representatives of the Miners’ Federation of 
Great Britain. The report contained the three following 
(1) That the craft union representatives be 
requested to re-examine the report of the sub-committee, 
together with the amendments proposed by the Mine 
Workers’ Federation of Great Britain with a view to 
indicating their agreement or otherwise. (2) If the 
craft union representatives consider that the report of 
the sub-committee, together with the amendments 
suggested by the M ne Workers’ Federation of Great | 
Britain, do not provide a basis of agreement, the | 
Mine Workers’ Federation representatives are prepared 
to consider any other concrete proposals which the 
craft unions may present. (3) With regard to a| 
proposal that the craft unions should, as a group, pay 
“” capitation fee to the Mine Workers’ Federation of 
Great Britain, based upon the membership of the 
eraft unions, which is at present working in or about 
the mines, it is suggested that the craft union repre- | 
sentatives should re-examine the national agree- 
ment which previously existed between the Mine} 
Workers’ Federation of Great Britain and the Amal- | 
gamated Engineering Union, and inform the General | 
Council whether or not they are prepared to accept | 
that agreement as a basis for the negotiation of a new | 
agreement.” 


clauses : 





| 


Under a new agreement covering the working 
conditions, hours and wages of commercial road- 
| transport workers in and around London, drivers 


| the wages of the London agreement. 


employed within the Metropolitan police district as 
daily workers will receive an increase of 2s. a week 
as from the first pay day in July, and a large number 
of towns in the Metropolitan Traffic Commissioner’s 
area will be regraded so as to give the commercial 
transport men working there substantial increases of 
pay. 





According to Mr. F. G. Witcher, secretary of the 
Road Commercial Section of the Transport and General 
Workers’ Union, regrading to Grade 1 will apply to 
30 towns, including Amersham, Westerham, Redhill, 
Guildford, Hertford, Dunstable, Dorking, Hatfield, 
High Wycombe, St. Albans, and Watford. The 
daily man is guaranteed an 84-hour day on any day 
from Monday to Friday and a 5}-hour day on Satur- 
day. Any overtime worked in excess of 8} hours 
from Monday to Friday, or 5} hours on Saturday, is 
to be paid at the rate of time and a quarter for the 
first three hours and time and a half thereafter, as 
against plain time under the old system. Long- 
distance drivers running out of London are to be paid 
Another point 
is that the wages stated in the agreement are for 
the carrying capacity of the vehicle, as against the | 
maker’s capacity, and it is anticipated that this will | 
mean a very substantial increase in wages, apart from | 
the automatic increase of 2s. 


At a conference in London between representatives | sation of his employer, and has thereby pre)‘ 
| of the National Union of General and Municipal | latter's interests. 
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Workers and representatives of the Iron and Stee! 
Trades Employers’ Association, a claim was submitted 
on behalf of the workers for a wage advance for semi. 
skilled and unskilled men, of 2d. per hour, a reduction 
of working hours to 40 per week without loss of pay, 
and holidays with pay. 


The setting up of a National Industrial Council is 
proposed in a Bill promoted by Mr. Geoffrey Mander, 
M.P. for Wolverhampton East. The Council would 
consist of 40 Members of Parliament, 20 peers, 100 
representatives of employers’ organisations, 100 
representatives of workers’ organisations, and not 
more than 40 ex-officio members, and it would meet 
in public at least four times a year. A standing 
committee of from 20 to 40 members would meet every 
month. It would be charged with the examination of 
questions and bills affecting industry referred to it by 
Parliament, with. the discussion of reports from the 
Minister of Labour in regard to the industrial situation, 
and with the promotion of industrial conciliation and 
the settlement of disputes. 


Speaking at Taunton recently, Mr. Citrine, thi 
general secretary of the Trades Union Congress, said 
that there were still far too many employers who 
regarded their business as their own feudal castle. 
They resented what they regarded as the intrusion 
of the trade union, and wanted to exercise complet: 
dominance over the lives of their employees. A case 
in point was the attitude of the joint stock banks 
towards the demand of their employees for recognition 
of the Bank Officers’ Guild. The banks, he said, had 
adopted the discredited device of forming internal 
associations on the lines of the company union, in the 
hope that this would convey the impression to the 
outside world that they were not depriving the staff 
of freedom of association and collective bargaining. 
But such bodies were, Mr. Citrine declared, the merest 
effigy of the genuine trade union, through which the 
workers in industry had protected and improved their 
standard of living. 

Except in specified cases, the holding of two or more 
posts in Government departments or public establish 
ments dependent on the State, is prohibited under a 
Belgian Royal Order issued last month. Further, no 
person holding such a post may engage in any other 
gainful occupation; and the holding of such a post 
during the exercise of a gainful occupation by the public 
servant’s wife or husband may also be prohibited either 
in individual cases or in general. Except in specified 
cases, individual exemption may be accorded, on 
application in writing by the persons concerned, in the 
following circumstances: (1) If the applicant holds a 
subordinate post, or a post with part-time duties only, 
or has family responsibilities which he cannot normally 
meet by relying on his salary alone ; (2) in the case of 
an employment or occupation not obliging the applicant 
to do regular or periodical work ; (3) in the case of a 
subsidiary occupation connected with teaching oF 
requiring special skill or knowledge; but no such 
exemption will be given unless such subsidiary occupa 
tion can be carried on without prejudice to the service 
or the public. is pe 

Exemption permits will be granted and withdrawn 
in accordance with decisions of the Cabinet Council 
They must be obtained in advance and will in every 
instance be subject to cancellation at any time. In 
case of contravention of the provisions of the Order, 
the official or public employee concerned may be sus 
pended from his duties or, in case of a second offence, 
dismissed. He will be given the opportunity to defend 
himself before action is taken. Penalties will be 
inflicted in accordance with decisions of the Cabinet 
Council. 


Under a new Argentine Act, the rupture of a contract 
concluded between an employer and an employed per- 
son is considered an arbitary act, unless due to one 
party having prejudiced the security, honour oF 
interest of the other party or his family. The validity 
of allegations of this kind is decided by the competent 
court or magistrate in view of the nature of the relations 
between employees and employed. The following ar 
considered to be sufficient justification for the dismissal 
of an employed person without obligation on the 
employer’s part to pay him compensation either for 
dismissal or for lack of notice, even if a contract for 4 
specified period had been concluded : (1) Fraud or abuse 
of confidence established by judicial decision ; (2) the 
incapacity of the employed person to perform the duties 
assumed by him, except when such incapacity occur 
after he has taken up his post ; (3) proof that the em- 
ployed person has done business on his own account 


or on that of a third party, without the express author! 
vs iudiced the 
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THE BRITISH COAL DISTILLATION 
COMPANY’S PLANT AT NEWBOLD, 
LEICESTERSHIRE. 


A rest described in a report by the Director of Fuel 
Research on the plant of Messrs. British Coal Distillation 
Company, Limited, at Newbold, Leicestershire, that has 
just been issued (H.M. Stationery Office, 9d. net) 
follows an earlier one which was not completely satis- 
factory, owing to mechanical difficulties in coal charg- 
ing and in the plant for the separation of the coke. 
These defects had in the meantime been remedied and 
the Director is now able to report that “‘ no mechanical 
difficulties were encountered in the operation of the 
retort during the test period or during the preliminary 
run of 60 hours, but the retort was shut down for 
2} hours, owing to trouble with the coke-handling 
plant.” 

The complete process consists of carbonising the coal 
in a modified “ L. & N.” retort; dividing the car- 
bonised product into two fractions of high and low 
ash content by a washery cleaning plant; briquetting 
the clean coke and stoving the briquettes made to 
produce a smokeless domestic fuel. The incoming coal 
is passed through a rotary dryer, heated internally by 
the products of the combustion of producer gas, and is 
discharged through a rotary valve into the retort. The 
present retort is claimed to have a capacity of 100 tons 
of coal a day, and this figure was closely maintained 
throughout the 7$ days during which the plant was 
under observation. The general arrangement of the 
retort and the plant for treating the gases is shown 
in the accompanying diagram which has been repro- 
duced from the report. The outer shell of the retort con- 
sists of a steel cylinder 90 ft. long and 9 ft. in diameter, 
inclined at an angle of 1 in 20 to the horizontal. Inside 
the shell at the upper end are seven smaller cylinders, 
each 55 ft. long and 30 in. in diameter, into each of which 
the coal is fed in turn. The lower end of the retort is 
plain, except for a lining of firebrick. The retort is 
caused to rotate about its longitudinal axis by means of 
4 variable-speed induction motor, the speed atthe rated 
load being about 50 r.p.h. to 55 r.p-h. At the lower 
end of the retort a port is cut in the shell, through which 
the solid residue escapes into an annular chamber 
formed by an outer shell. This shell has a second port 
situated diametrically opposite to the first, and both 
ports are fitted with electrically-operated slide valves. 


When cach port reaches its lowest position, the valve 
“overing it opens, closing again some time before it 
reaches its top position. The two valves are never open 
‘imultaneously, and the solid residue is, therefore, dis- 


aupe first into the annular chamber, and then out 
: 't, without opening a clear passage for gas to pass 
fom or into the retort. The charge is heated by the 





sensible heat carried by a large volume of hot gas which 
enters it at the lower end, the heating gas being obtained 
by mixing part of the gas leaving the upper end of the 
retort with the hot products of combustion of producer 
gas. The producer gas, after passing through a dust 
trap, is burnt with excess of air in a brick-lined com- 
bustion chamber, at the top of which the hot products 
of combustion are mixed with a large volume of cold 
“* circulating gas ”’ of low calorific value, which, although 
burnt in the excess of air supplied with the producer gas, 
reduces the temperature of the mixed gas to the desired 
value before the mixture enters the retort. This gas 
consists substantially of CO, 15-7 per cent. and N, 81-7 
per cent. The coal feed is regulated by adjustments to 
the feed table supplying coal to the dryer, whilst the 
time of carbonisation and the thickness of the coal bed 
in the retort are adjusted by varying the speed of 
rotation. Suitable valves are provided for controlling 
the volumes of primary and secondary air and steam 
supplied to the producer, the circulating gas and the 
gas discharged to atmosphere. The gases leaving the 
retort are separated from dust and are then cooled to re- 
move tar and liquor, After passing through the ex- 
hauster the gasis further cooled and separated from tar 
fog, and any remaining dust prior to scrubbing for the 
removal of light oil; at the time of the test the 
scrubbers were used only as additional coolers. On 
leaving the scrubber the gas is divided into two parts, 
one of which passes to atmosphere and the other forms 
the circulating gas, which returns to the top of the 
combustion chamber and thence to the retort. 

The coke falls from the lower end of the retort through 
the annular chamber previously mentioned on to 4 
scraper conveyor leading to a bath in which water is 
maintained at a constant level. The coke is distri- 
buted evenly over the surface of the water by means of 
a spreading device and is divided into two parts, a 
heavy dirt fraction which sinks and a lighter clean coke 
fraction which floats. The dirt fraction is removed by 
an immersed-screw conveyor and bucket elevator ; the 
lighter fraction is removed by a conveyor constructed of 
perforated plates, through which air is sucked down- 
wards by a fan and returned above the plates. When 
washed coal is carbonised, the coke is not cleaned in 
this way, but the method is useful when the material, as 
mined, carries shale bands so intergrown with the coal 
that it is not suitable for washing. The coke is taken 
to an internally-heated rotary dryer from which it falls 
into a large bunker for storage before going to the 
briquetting and stoving plant. The coke after leaving 
the retort, thus passes through four further processes : 
It is washed to reduce the ash content, a figure of 5 per 
cent. of ash being the objective; the washed coke is 





dried to contain not more than 5 per cent. of moisture ; 
it is then briquetted ; and, finally, the briquettes are 





stoved, to make them smokeless. The Fuel Research 
Station experiments appear to show that the yield of 
saleable whole stoved briquettes would be 70 per cent. 
of the total briquettes charged. The conclusion from 
a consideration of these subsidiary processes is that 
‘* with the possible exception of the cleaning apparatus, 
the process set forward and carried through satis- 
factorily to the length of carbonisation, could be com- 
pleted by the use of apparatus, which has already been 
put upon the market, and it is probable that 60 per 
cent. of the clean material discharged from the retort 
would be saleable as a satisfactory domestic fuel.” 
The plant that was tested is installed at the New 
Lount Colliery and the coal used was supplied by that 
colliery. A portion consisted of steam coal and the 
remainder of household coals, all being non-coking in 
character. The fines below } in., a grade commanding 
a poor and irregular market, were used for carbonisa- 
tion. To avoid loss of dust, the dryer was operated at 
very low efficiency, only reducing the moisture content 
of the coal entering the retort from 18-4 per cent. te 
17-4 per cent. The air-dried coal contained 10-5 per 
cent. of moisture, 14-8 per cent. of ash, and 33 per cent. 
of volatile matter (less moisture). The gases leaving 
the retort consisted almost wholly of inerts and had a 
gross calorific value of only 40 B.Th.U. per cubic foot. 
The successful financial working of the process, there- 
fore, depends upon the coke and tar, including light oils. 
The yield of clean coke was 7-52 cwt. (dry) per ton 
of coal as charged, the coal containing 17-4 per cent. of 








Taste I. Test Data of Coal and Coke. 
Gray-King Assay 
at 600 deg. C. 
rrr Composition of 
Coal Coke ** clean " coke as 
(dry) (dry) made. 
Per cent. | Per cent. 
by Wt. | by Wt. 
Coke 73-75 85-4 Water .. be . OR 
Tar os 9-95 4 1-4 Volatile matter 
Liquor .. 6-25 5-0 (less water) .. 19-1 
Gas . ee 9-85 8-2 Ash ° “5 
» Vol. litres .. 10-88 9-05 














moisture, and the assay test showed that all the tar had 
not been expelled from the coke; this being due to a 
temporary difficulty in obtaining a uniform fuel bed in 
the producer, due to an excessive amount of very 
fine coal being supplied. The Gray-King assay test on 
100 parts of dry coke may be compared with the results 
given in Table I, from the same test on the coal and 
with the composition of the coke made. 

Too much reliance should not be placed upon the 
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figures for coke yield obtained in the test, since the 
plant for removing clean coke from dirt failed to effect 
satisfactory separation during the test. By flotation 
of samples of clean coke and “ dirt”’ in water on a 
laboratory scale, it is concluded that if the separation 
plant had been efficient, it would have been possible 
to have obtained a yield (on wet coal as charged) of 
5:78 ewt. of clean coke per ton of coal and having an 
ash content of 3-4 per cent., instead of 7-52 ewt. with 
an ash content of 10-9 per cent. The dirty coke would 
on the same basis have amounted to 6-3 cwt. with an 
ash content of 37-9 per cent., instead of the actual 
figure of 4-56 cwt. with 38-3 per cent. of ash. 

The yield of tar was 8-2 gallons per ton of wet coal 
which contained 17-4 per cent. of water. There was no 
difficulty in separating the tar from the accompanying 
water; the tar had a specific gravity of 1-040 at 
15 deg. C. On distillation, the dry tar yielded 57-9 per 
cent. of pitch, and most of the remainder, consisting 
of 32-1 per cent., distilled between 170 deg. C. and 
270 deg. C. 

The temperature of carbonisation cannot apparently 
be stated with exactitude, the information given in the 
report being to the effect that the heating gases entered 
the retort at 680 deg. C., and left again at 255 deg. C., 
these figures being subsequently revised by checking 
with a standard instrument to 688 deg. C. and 230 
deg. C., respectively. Thermocouples in the retort 
registered a temperature of 380 deg. C., where the coal 
left the internal metal tubes and 535 deg. C., at a posi- 
tion 3 ft. 6 in. from the point of discharge of the coke. 
The power required for the 74 days’ test was 8,255 kWh. 
The heat supplied for carbonisation per ton of coal as 
charged was 1,715 therms, which “can be con 
sidered a very satisfactory figure.” 

While the carbonisation of the coal is the primary 
feature of the process, the ultimate quality of the 
product depends on the briquetting and _ stoving 
plant. Upon stoving at a temperature of 550 deg. C 
the volatile matter content of the coke was reduced 
from 19-1 per cent. to 4-6 per cent. The Fuel Research 
Board burning test indicated that the combustibl 
properties of these stoved briquettes was satisfactory, 
initial combustion was rapid, an intense fire being 
obtained in 42 minutes. 


HEAT CARRIED AWAY BY 
MOISTURE IN FLUE GASES. 
By E. W. Geyer, B.Sc. 





In drawing up the heat balance of a boiler trial it 
seems to be an established custom to determine the 
heat carried away by the moisture in the flue gases 
on the assumption that the moisture will wholly 
condense at 212 deg. F. This, however, could only 
be justified if the products of combustion consisted 
entirely of steam at atmospheric pressure, as it would 
only be under this condition that condensation would 
occur at 212 deg. F. The actual amount of steam 
is very much less than this, and depends on a number 
of factors. It will be found, in general, that, for ordinary 
boiler trials, the proportion of steam present in the 
flues at exit from the boiler is about 4 per cent. by 
volume, so that, for a flue-gas pressure of 14-7 Ib. per 
square inch absolute, the partial pressure of the steam 
is 0-04 14-7 = 0-588 Ib. per square inch absolute, 
for which the corresponding saturation temperature is 
84-5 deg. F. Condensation, for this amount of 
moisture, thus begins when the flue gases are reduced 
in temperature to 84-5 deg. F., instead of to the 
generally-accepted figure of 212 deg. F. It should 
also be noted that as soon as a part of the steam con- 
denses, the partial pressure of the remaining steam is 
reduced so thay, for continuous condensation, a con- 
tinuous reduction in temperature is required. In view 
of these facts, it is interesting to compare the actual 
amount of heat carried away by the moisture with 
that obtained on the assumption that condensation 
occurs at 212 deg. F. In the following treatment, the 
general method of solving this problem is first con- 
sidered, after which a particular example is dealt with. 

When the flue gases leave a boiler, the steam present 
is always superheated. From the known flue-gas 
temperature, f,,, ard the calculated value of the 
partial pressure of the steam, the total heat Hg, of 
this superheated steam can be determined. Denoting 
the weight of steam in the flues per pound of fuel 
burned by W, Ib., the total heat in the steam at this 
point per pound of fuel burned is H, W, Hg, B.Th.U. 
When the flue gases have been reduced in temperature 
to the boiler-room temperature, f,, it will generally 
be found that a partial condensation has occurred, 
since the saturation temperature of the steam is 
usually higher than t,. With the fuels generally 
used, however, the larger portion of the steam remains 
uncondensed. The steam is no longer superheated, 
however, and its weight can be determined from its 
specific volume V, and the volume occupied by W, Ib. 
of dry flue gases, where W, is the weight of dry flue | 
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gases per pound of fuel burned. The pressure ps, the other items of the I.C.E. Report, there seems little 
exerted by the steam is now reduced, since some of | justification for accepting an assumption which can 
the steam has been condensed, hence the partial lead to such serious error. 
pressure pg, of the dry flue gases is increased and is 
given by pg. = Pa — Psq Where pa is the total pressure | 
recorded at the flues. The volume occupied by Wg lb. THE SOCIETY OF GLASS 
of dry flue gas at this pressure pg,, and at the tempera- TECHNOLOGY. 
ture fa, is found from the characteristic equation, | , ; ’ s ’ 
provided the gas constant R is known. The latter T HE 168th ordinary general meeting of the So iety 
can be determined accurately from the flue-gas analysis, | Of Glass Technology was held in Sheffield on Feb. 
but in most general cases it is about 52-2 ft.-lb. per | Tuary 20, 1935, the President, Mr. G. V. Evers, being 
in the chair. Three papers were presented. The first, 


lb. per deg. F. This then gives the volume of the dry ; aper: 
duet gases as, entitled ‘‘ The Analysis of Glass by the Treatment of 








2 62-2 Wy Ta Thin Film in the Autoclave,” was contributed by 
Vo "heehee eden Mr. A.R. Wood, M.A. The paper stated that glass was 


The specific volume V, of dry saturated steam at the | <a _ - cocoeanee. thin rps sap 2 ae 
- : 2 J ° ) alloy tube. t a thickness of only about | » and 
ay ae mg fe is —_ oe a — hn showed bright interference colours. In this form the 
he weigh og OF Gey savurated steam glass exposed an extremely large surface to a liquid 
at aon , j ‘ a liquic 
with the above volume of dry flue gases is found from, reagent. Glasses ranging in soda content from 9 per 
cent. to 22 per cent. were treated in this form in an 
autoclave at temperatures up to 217 deg. C., that is, 
up to pressures of 300 lb. per square inch. Water and 
aqueous solutions of caustic soda, sodium carbonate, 
borate and phosphate, and calcium and barium 
hydroxides were used as reagents. The soda extracted 
; - ‘ was determined by titration. Various indicators were 
We = (Ws — Wea) lb. per Ib. of fuel. used. Methyl orange was the most satisfactory 
Denoting the total heats of water and of dry saturated Among the difficulties encountered were the hydrolysis 
steam at the temperature tg by A, and H,, respectively, | of the silicates of calcium and magnesium, and also 
the total heat of the steam and condensate at tg is, | the absorption by them of soda. It was found possible 
’ , ‘ to determine the soda content of any commercial 

Ho = (We he + Wee Ho) B.Th.U. per Ib. of fuel. , : ~ : 
| : window glass by treatment of the film with water 
The amount of heat given up by the steam in the flue | for one hour at 200 deg. It was remarkable that this 
gases, when cooled from f, to fa, is thus, could be done while the film still retained much of its 
H, — Hz = {Ws Hos — (We he + We Hp)}B.Th.U. original form and sometimes some of its interference 
Ib. of fuel colours. The method was found to be accurate to 
vgs = mae bane , . 0-2 per cent. of soda for window glasses, but to attain 
pave been used, serves to show how serious the error| ‘hit sccurecy it was necessary to follow the techniqe 
wap + ‘ : ih . | exactly, and to use about 0-08 gm. o m in 50 m 
— in esseming ayy rea _—e of the steam in of water, filtering very rapidly to free the solution 
~~ th —~ —_ —- er yy = gases at exit from from contact with the solid silicates. The film should 

ith a temperature o a ses 2X sme 4 d 
: ; - .| always be freshly blown. 

a boiler of 580 deg. F. and a partial steam pressure of hn booed he deals ditt “Ting lnGaente of Same 
0-588 Ib. per square inc po —_< — Bete Conctiimente en the Colour 6f Glass.” atid wa 
heat arp A —o = tl tha ili © totar nea’ | by Mr. E. J.C. Bowmaker, B.Sc. The author said that 
per Oe oe ee eee & Ve, in certain experimental meltings in open sillimanite 
1094-4 + 0-45 x 495-5 = 1317-4 B.Th.U. pots of about 1 lb. capacity, it was found that the 
From the test figures, the weight of dry flue gases substitution of about 2 per cent. of barium oxide for 
per pound of fuel is 17-5 Ib., and the weight of steam | 2n equivalent amount of lime necessitated an increase 
associated with this is 0-452 Ib., so that the total heat | in the selenium of about 30 per cent. to decolourise the 
of the steam in the flue gases at exit from the boiler is | resulting glass. It was also found that cullet and 
H, = 0-452 x 1317-4 = 595-5 B.Th.U. per lb. of fuel. borax had opposite effects on colour; a 30 per cent. 


Ws ve Ib. per Ib. of fuel. 


Since the weight of the superheated steam at exit 
from the boiler is W, lb., the weight of steam condensed 
in cooling the products down to the boiler-room 
temperature fg is, 


| Since the boiler-room temperature is 80 deg. F., it is addition of the former required an increase of about 


now necessary to find the total heat of the steam and 25 per cent. of selenium, whereas an addition of borax 


‘condensate in the flue gases when these have been | in the ratio of 40 lb. borax per 1,000 Ib. sand required 4 


The pressure of 25 per cent. decrease in the amount of selenium used. 
The third paper, entitled *‘ An Investigation of 
Selenium Decolourising,” by Dr. E. J. Gooding, and Mr. 
J. B. Murgatroyd, B.A., dealt with an investigation ot 
the decolourising of a soda-lime-silica glass by selenium, 
following a critical survey of the literature on selenium 
. 9.8 140 decolourising. The colours had been expressed quanti- 
52-2 x 17-5 (460 80) : : . . : 
- 241-4 cub. ft. per| tatively on the Lovibond scale. Standardised melting 
nee X 26°00 and cooling conditions were worked out and a series of 
> a. melts were obtained from which the effects of the 
The specific volume of dry saturated steam at 80 deg. F.| addition of minor constituents on selenium colours 
is 632 cub. ft. per lb., so that the weight of dry saturated | were recorded. A number of the glasses were subjected 


lowered in temperature to 80 deg. F. 
saturated steam at 80 deg. F. is 0-51 Ib. per square | 
inch absolute, so that the partial pressure of the dry 
flue gases is 14-7 — 0-51 = 14-19 Ib. per square inch 
absolute. The volume occupied by 17-5 Ib. of dry 
flue gas is, 


Vo 


steam present in the flue gases at 80 deg. F. is, to reheating and sunlight treatment. As a result of 
241-4 these experiments a theory of the reactions occurring 

Wae §a9 ~~ (0° 382 Ib. per Ib. of fuel. was proposed. The theory was that the iron in glass 

on —r ., , was present as ferric oxide which decomposed with 
The weight of steam condensed is thus W, increasing temperature to ferroso-ferric oxide with the 


Wa — Way = 0-452 — 0-382 = 0-070 Ib. per lb. of fuel. | jogs of oxygen. The reaction was irreversible unless 
The total heats for water and dry saturated steam oxidising agents remained in the glass. Selenium 
at 80 deg. F. are 47-9 B.Th.U. per Ib., and 1,092-4 reacted with the ferroso-ferric oxide forming a ferrous 
B.Th.U. per Ib., respectively, so that the total heat! .jenide. Arsenic combined with ferroso-ferric oxide 
of the steam and condensate in the flue gases at 80) ¢o-med ferrous arsenate, which was ionised by the 








deg. F. is, action of sunlight. Sunlight had no effect on selenium 
Ho = 0-07 x 47-9 + 0-382 x 1092-4 = 3-4 + 417-3) or selenium compounds in glass. At high temperatures 
420-7 B.Th.U. per Ib. of fuel. arsenic also probably combined with selenium to form 
The heat given up by the moisture is thus, a complex which decomposed at about 700 deg. 
H, Ho 595-5 — 420-7 174-8 B.Th.U. per lb, 
ee British Stanparp Puoro-Exgecrric Ceiis.—aAll 


In the 1927 report issued by the Heat Engines Trials | who are responsible for the design, purchase, or main 
Committee of the Institution of Civil Engineers, the | tenance of sound-film apparatus will be interested in 4 
heat carried away by the moisture in a boiler trial is | P¢W specification, for photo-electric cells of the a 
given as “ moisture per lb. of fuel x (heat content | type, issued by the British Standards Institution s the 

: ra . 2 of the most valuable parts of this publication ! 
of 1 1b. of steam at atmospheric pressure and the | gognition of the properties specified, and there should 
temperature of the flue gases leaving the boiler less| pow be no misunderstandings regarding the mean- 
the heat content of water at the temperature of the ing of such terms as “ sensitivity’ and “ variation of 
air supply). For the example quoted above the | frequency response.” Another important feature 16 the 
I.C.E. method gives 0-452{1330-1 — 47-9} = 0-452 ee ee of renee and ba —_ —— 

989.9 579 -6 B.Th.U. per IIb. fue The e offered should allow the designer & he fatitut z 

1282-2 579 -6 B.Th.U. per {lb. of fuel. The error needs. The difficult problem of working voltage has 


» to assuming that condensation of the steam i . - 
due to assuming % he steam in the been solved by prescribing one voltage as the standard, 


od : 919 deo F ie a , 
flue gases occurs at 212 deg. F. is thu: but allowing other voltages so long as their — 
579-6 — 174-8 hited from this standard is clearly indicated. Copies — 

( 174-8 ) 100 232 per cent. specification, which is designated No. 586-1935, may 


arm, sae _ | obtained, price 2s. 2d., from the B.S.I. Publication 
Considering the thoroughness which is called for in| Department, 28, Victoria-street, London, S.W.! 
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WORKS 
LONDON 


IMPROVEMENT 
OF THE PORT OF 
AUTHORITY, 1925-1930.* 


By F. W. D. Davis, M.Sc., and W. MacKenzie, B.Sc., 
MM. Inst.C.E. 


ImPorTANT improvement works have been undertaken 
in recent years by the Port of London Authority, cost- 
ing about 4,550,0001., and comprising improvements 
to Tilbury dock, the construction of a river-side pas- 
senger landing-stage at Tilbury, and remodelling of the 
West India and Millwall docks. 

Tilbury Dock.—Shipping interests preferred improve- 
ments at Tilbury to the alternative of extensions at 
one of the up-river docks, and the more urgent needs 
were a larger entrance and dry dock, with contingent 
extension of the dock. In the site selected for the new 
lock, a compromise was made in which due weight was 
given to considerations both of finance and navigation, 
and conditions were obtained that were excellent in 
relation to the currents on the flood tide, although not 
ideal on the ebb. The lock is 110 ft. wide, 1,000 ft 
in effective length, with a depth of 45 ft. 6 in. on sill 
below T.H.W. (which is 12-50 O.D.). The dredged 
approach from the river is marked by two timber 
jetties. A Scherzer bridge is provided to carry road 
and rail traffic over the lock. The dry dock, 110 ft. 
wide at the entrance, is 750 ft. long, with depth on 
the blocks of 37 ft. 6 in. below T.H.W., at which level 
the wet dock can be maintained by impounding. The 
length sufficient for present requirements, but 
provision has been made for extension to 950 ft. 

At both sites the marsh ground had been overlaid 
with dumped material 15 ft. to 24 ft. deep. The depth 
from the original level of about 3-00 O.D. to a firm 
foundation on gravel or chalk varied from 43 ft. to 
58 ft., the intervening strata being mud and peat. 
Monolith construction was adopted generally for all 
main walls. Both enclosed by dams, 
excavated in open cuttings extending 25 ft. beyond 
the back of the monoliths, to 5 O.D., at which level 
monolith-sinking commenced. For the side walls the 
monoliths were generally 25 ft. square, and for the 
quay- and river-wing walls 30 ft. and 35 ft., all with 
four wells. Monolith sinking was arranged to give 
priority at the gate, caisson and other key positions 
for the removal of the dumping to about “— 30 O.D. 
by drag-line excavators. Excavation was taken below 
this level in timbered and steel-sheeted trenches for 
the The partial breaking-down of monoliths 
for gate recesses, altars, &c., and the deposition ot 
mass-concrete in the walls to cope leve! (18-00 O.D.) 
followed the invert-work closely. At the lock the 
erection of the steel gates proceeded simultaneously 
with the setting of the granite quoins and the building 
of the gate recess walls and culverts. An underground 
pumping-station was constructed within monolith walls, 
adjacent to the new dry dock, and was connected by 
deep-level culverts, constructed in trenches, to the 
existing dry docks, and to the tidal basin for impound- 
ing purposes. Two 60-in. diameter unwatering, and 
two 80-in. diameter impounding, twin impeller pumps, 
electrically driven, and with all necessary auxiliary 
machinery, were installed. , 

Che total excavation in the dry amounted to about 
1,900,000 cub. yards; the surplus over requirements 
for filling was deposited on available land. About 
1,150,000 cub. yards, measured in situ, was dredged, 
conveyed in hopper barges about 34 miles down river, 
and pumped ashore within earth banks on the marsh. 
The main plant for pre-cast concrete work consisted 
of a battery of four mixers fed from gravity hoppers, 
into which ballast was unloaded direct from barges. 
The total output of monolith blocks was 123,150 cub. 
y ards and the n.aximum per shift 1,018 cub. yards. 

The permanent equipment generally on well 
established lines, and is referred to only in regard to 
any special features. At the dry dox k improved and 
additional appliances, provided ‘to facilitate docking- 
operations, are fully described. 

Passenger Landing-Stage.—The landing-stage was 
constructed at Tilbury to meet the demand for a 
terminal for the passenger-traffic of ocean-liners, and 
was undertaken by the Port of London Authority in 
conjunction with the London Midland and Scottish 
Railway Company, who reconstructed and extended 
the Tilbury riverside station. The stage is 1,140 ft. 
long and 80 ft. wide, the decking being 7 ft. 3 in. above 
water and supported by 63 steel pontoons. It 
connected to the shore by hinged bridges, one with 
a span of 240 ft. for vehicles, and four of 160 ft. span 
with covered ways for passengers and baggage. The 
stage is held in position by two dolphins, four booms 

and nine 3-in. chain moorings. 

[he foreshore consists of mud and peat overlying 
ballast at about 40 0.D. A substructure, consisting 
of a platform at 18 O.D., supported on frames 
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carried on piles and cylinders, all in reinforced concrete, 
was constructed on the foreshore to carry the station 
buildings, bridges and boom-abutments, and the 
vehicular bridge-approach. It has a frontage of 715 ft., 
with a maximum width of 98 ft. A curtain-wall at 
the back retains the reclamation filling and, to allow 
for probable slips on the foreshore resulting from the 
additional weight and from dredging operations, many 
raking piles were driven. The cylinders were sunk to 
about 43 O.D. in two telescopic lengths by open 
grabbing and kentledge loading. 

The pontoons are of mild steel spaced at 18-ft. centres, 
and are 15 ft. wide, those at the bridges and booms 
being 90 ft. and 100 ft. long by 7 ft. moulded depth, 
ind the remainder 80 ft. by 4 ft. 4} in. All have centre 
wash-plates, and transverse watertight bulkheads sub- 
divide them into five and four compartments, respec- 
tively. 
per square foot on the stage. 
planking on transverse steel joists, is distributed over 
the pontoons by steel keelson girders 43 in. high in five 
runs. The front is protected by timber fendering. 
The dolphins near each end are of timber with hard- 
wood rubbers curved to the boom radius. The steel- 
work booms, 156 ft. 8 in. long, have watertight com- 
partments to facilitate handling, and are provided at 
the shore- and stage-connections with universal joints. 

All steelwork was delivered to the site fabricated in 
sections. The pontoons were riveted up and launched 





The reserve buoyancy is equivalent to 80 lb. | 
The deck, of 44-in. jarrah | 
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imports of jute from Bengal to Dundee reached 28,000 
tons; in 1855 jute machinery for Calcutta was con 
structed at the Douglas Foundry, Dundee, and a ney 
era set in. Imports to Dundee and Indian consump 
tion steadily increased, and in 1914 the crop of jute 
reached the record figure of 1,898,000 tons. The 
methods of jute-cloth manufacture follow much the 
same lines as cotton manufacture, and a detailed 
description of the preparation of the fibre, the pro. 
cesses of spinning, twisting, reeling, winding, warping 
weaving, and finishing is given in A Century's Progress 
in Jute Manufacture, 1833-1933, published by Messrs 
D. Winter and Son, Dundee, price 7s. 6d. net. Th 
authors are Mr. A. Brand and the late Mr. Thomas 
Woodhouse, the latter of whom was for thirty-thre 





years head of the weaving and designing department 
in Dundee Technical College. The book is well illus 
trated, and, in addition to the technical matte: 
contains a few notes on the organisation of the jut 
industry. So far the industry has no research associa 
tion, but signs are not wanting, the authors say, 
“that, given a lead in the proper quarters, the next 
few years should see the establishment of a well 
equipped research station, on a scale commensurat: 
with the world-wide ramifications and _ intrinsic 
importance of the jute industry.” 


Not infrequently, of course, engineers, whose tasks 


from a slipway downstream, and short sections of the | are often of great magnitude, fail to see them come to 
stage were assembled at an adjacent temporary jetty | fruition, but it must be seldom that events have been 


and towed into position. 
were erected on this jetty, whence they were floated 
into position, the stage pontoons being used for the 
purpose. 

West India and Millwall Docks.—The import and 
export docks, the south dock, and the Millwall dock, 
constructed at various dates between 1800 and 1870, 
were served by three separate ships’ entrances of in- 
adequate dimensions. The improvements carried out 
include a new entrance-lock to the south dock, 590 ft. 
by 80 ft. by 35 ft. deep on sill, three communication- 
passages connecting the four docks, diversions and 
alterations to railways and roads, and additional 
transit and storage-sheds for the equipment of the 
quays of the south dock. The docks in this group, 
having a combined water area of 133 acres, and 7} miles 
of quayage with very extensive warehouses, are thus 
all made accessible for vessels entering through the 
enlarged entrance. 

These improvements were necessarily carried out in 
stages. The three passages had to be undertaken in 
the first instance to establish water communication 
between the docks, to avoid closing the south dock 
whilst the construction of the entrance lock was in 
progress. The entrance lock was located co-axially 
with an existing one, which, lengthened as recently as 
1900, had to be completely demolished. Access from 
the river is by an enlarged bellmouth, and approach 
from the dock end was obtained by the removal of the 
knuckles and passage which formerly separated the 
south dock from the basin. 

Mass-concrete construction was employed through- 
out. The walls were built in steel-sheeted and timbered 
trenches, portions of the lock side walls being built 
behind existing walls, which, trimmed back, formed 
one side of the trenches. These works involved the 
erection of two internal swing bridges over the cuts, 
and a Scherzer bridge carrying a public road over the 
lock. 

The three pairs of steelwork gates are similar in 
design to those at Tilbury. Two pairs were erected in 








final position and stepped in the dry, but the outer | 


gates were erected inside the lock and subsequently 
floated into position. Single- and double-storey sheds 
were constructed for the south dock, adapted where 
necessary to incorporate existing useful buildings, but 
elsewhere being single-storey steelwork sheds of standard 
type measuring 500 ft. by 120 ft. 








NOTES ON NEW BOOKS. 


Jute is the fibre of two plants, the chonch and the 
isbund, indigenous to India, the cultivation and utili- 
sation of which has grown into a great industry. Spun 
into yarn and woven into cloth it provides material 
for baggings, sackings, carpets, tarpaulins, roofing felts, 
linoleum backings, and other materials; it has been 
called the “ world’s carrier.” As in so many other 
cases, the jute industry owes its development to the 
supercession of primitive manual methods by power- 
driven machinery. The first consignments of jute 


| 
| 


The booms and bridges| converted by the narrowest of margins from happy 
| participation into tragedy, as was the case last autumn 


with the Hetch Hetchy water supply scheme of San 
Francisco. In this case, had Mr. M. M. O’Shaughnessy 
lived another fortnight, he would have seen water 
turned into the City supply from the great works on 
which he had been engaged since 1912. We have 
been enabled, through Mr. O’Shaughnessy’s kindness, 
to keep our readers informed on all the major features 
of this great scheme, so that it is not necessary to 
recapitulate them here. Our articles did not touch, 
of course, to any extent upon the origin and history 
of the undertaking. This is excellently told in a 
volume recently published, entitled Hetch Hetchy ; Its 
Origin and History, written by Mr. O’Shaughnessy him 
self, and issued by the Public Utilities Commission, 425 
Mason-street, San Francisco. The work recounts the 
struggles over the necessary rights and the political 
difficulties which attended the undertaking. Mr 
O’Shaughnessy, in his preface, says he “‘ never handled 
any proposition where the engineering problems wer 
so simple and the political ones so complex” ; never- 
theless, the engineering side presented some ver) 
interesting tasks, as our articles have made evident. 
Difficulties of financing and with labour occurred, but 
it is an interesting fact that when the work was 
threatened through lack of adequate financial provision, 
the labour engaged showed its confidence in the scheme 
and the chief engineer by subscribing to a fund to pay 
discount on bonds sold. Mr. O’Shaughnessy was an 
Irishman of immense energy. He had some con- 
troversies with other eminent engineers on certain 
features of the Hetch Hetchy schemes, and he had to 
fight a great deal of local opposition, which was onls 
natural in a city which for long had been rather 
notorious in its methods of conducting its affairs. The 
fact remains that San Francisco is to-day provided 
with an excellent and adequate water supply whic b 
constitutes a very fine memorial to its former City 
Engineer. At the time of his death, Mr. O'Shaughnessy 
was 70 years old. He had been for 20 years City 
Engineer for San Francisco, and the last two years 
consulting engineer to its Public Utilities Commission. 


| Earlier in his life, he had had other experience in 





reached this country towards the end of the eighteenth | 


century, but by 1833 the total imports amounted to 
only 300 tons. In that year at Dundee, one of the 
centres of the flax industry, mechanical treatment of 


the jute fibre was successfully introduced, and in 1838 | specifications. The next section includes data 
the Dutch Government placed an order with Dundee | formule for the design of beams, structures, 
manufacturers for all-jute bags for the transport of | hydraulic machinery, boilers and superheat« 
1850 the! pipes, air receivers and pressure vessels, &c., 


coffee from the West Indies. By 


beans 


California and the Hawaiian Islands. He was born 
in Limerick, took honours at Dublin University, and 
went to the United States in 1885. 





Although the average engineering draughtsman 
usually carries a mass of miscellaneous data in his 
head, it is generally necessary for him to refer to 4 
number of pocket-books, tables, specifications, &.. 
in the course of his work. The drawing office must 
therefore be well supplied with this kind of literatar¢ 
since it is not possible for any single publication to 
include all the information that may be needed. It 
is likely, therefore, that The Drawing Office Handbook. 
recently issued by The Drawing Office Material Manu 
facturers’ and Dealers’ Association, Windsor Hous 
Victoria-street, London, 8.W.1, will be welcomed, 
since much of the material it contains is not otherwi 
available in a handy form for reference. The hand 
book, which has been compiled by Mr. A. B. Cart 
wright, is divided into four sections, the first of which 


contains a digest of the British Standard and - 
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followed by a section by Mr. T. H. Sanders, M.1.Mech.E., 
dealing with the design of laminated and coiled springs. 
The last section includes data on the strength of 
materials, mostly in the form of tables, and finally, 
there is a general index to the contents, which might, 
with advantage, be a little fuller. We understand that 
a number of the handbooks have already been dis- 
tributed to the principal users of drawing-oftice materials 
in the country, and that additional copies can be 
obtained from any member of the Association at the 


! 


price of 5a. 


In recent years our knowledge of the behaviour of 
soils under load has been greatly increased by the work 
of investigators such as Terzaghi, of Vienna, and Krey 
and Ehrenberg, of Berlin. Although the subject has 
not received so much attention here as on the Continent, 
it should be remembered that among the very first 
to investigate the subject of earth pressures was our 
own countryman, Rankine. In Druckverteilung im 
Baugrunde, by Dr.-Ing. O. K. Frohlich, published by 
Julius Springer, of Vienna, at 15 marks, the 
author remarks that books and articles on the subject 
of pressure on foundations, stresses in soil, engineer- 
ing geology, and such like, have been produced 
in such numbers that the engineer who desires 
to have some knowledge of the subject has to 
devote considerable time to abstracting the desired 
information. His object has therefore been to present 
a work which, containing 185 pages, is in the form of 
a text-book. The author appears to have been very 
successful in putting together all the latest information 
on the subject; there are 50 references in the text to 
books and articles, only a very few of which are by the 
same author, and as half of these date from 1925 to 
1933 it will be seen that the book has the great advan- 
tage of being uptodate. The work is necessarily 
somewhat theoretical and the reasoning is very largely 
mathematical. Were this not so, it would be little 
use to the engineer who has been accustomed to allow 
for the load on his foundations by rather empirical 
methods, and now requires something better. Some 
ittempt has been made to link the theoretical up with 
the practical by giving a number of worked-out 
examples. Among the latter is one dealing with the 
collapse of the Campanile di San Marco, Venice, in 
July, 1902, a striking photograph being reproduced of 
the tower actually falling. Although the author 
would appear, by a sub-title, to limit himself to plastic 
conditions, he has actually made a very much wider 
survey of possible conditions to be met with. 





Travaux Publics, Béton Armé and Batiment are three 
year books for 1935 published by Messrs. Dunod, of 
Paris, at 20 francs each. The first of the three deals 
with civil engineering and is divided into two parts, 
me covering the strength of materials and general 
theory, and the other dealing with design and construc- 
tion of works connected with rivers and canals, ports, 
roads, bridges and municipal undertakings. So much 
ground is covered that the treatment is necessarily 
somewhat superficial and the main portion of the book is, 
for this reason, hardly likely to make much appeal to 
English readers. About 86 pages, however, of the 
405 included in the book, deal with French law as 
regards labour conditions, and this portion of the work 
may be of service. Béton Armé, dealing with reinforced 
onerete, although about the same size as the first, 
since it deals with only one branch of engineering con- 
struction covers the subject much more thoroughly. 
The index is not altogether satisfactory ; so important a 
subject as the vibratory method of compacting con- 
crete, although to be found in the text is absent from 
the index. The space devoted to this subject, however, 
inight well have been greater, for the vibratory method 
is now well established. Batiment deals with building 
construction. In this, there does not appear to be 
matter of very great value in the technical portion, 
‘ut a section devoted to prices is a feature which 
will be useful. These are based on prices current 
in Paris, Marseilles and Rouen. As regards Paris, 





the basis taken is that of prices published by the 
Societe Centrale des Architectes in 1932, and brought 
up to date by coefficients, by which the figures in the 
original list are multiplied, published in February, 1934. 
Those for Marseilles are based on prices current in 
March, 1931, and for Rouen on prices current in 
April, 1933. Generally, it must be said of these three 
books that, although carefully prepared, they will | 
lardiy interest English engineers and architects to any 
kreat extent, 
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REYNOLDS MeEepaL.—The Council of 
Institution of Chemical Engineers has awarded the | 


Usborne Reynolds Medal to Mr. H. J. Pooley, general | 
Vin * ry of the Society of Chemical Industry, 46, 
ee iry-square, London, E.C.2. Previous recipients of 
te Medal, which was first awarded in 1928, include 
‘ir Alexander Gibb, G.B.E., Sir Frederic L. Nathan, 
- ne » Sir Arthur Duckham, K.B.E., Professor J. W. 


vey, and Mr. J. A. Reavell. 


| resources. 


| of the body that it can be set at any angle, or moved 


| rear of the vehicle, and is fitted with a trolley incorporat- 
|ing a Felco triple-gear chain block. 
| been raised from the ground to the required level, it can 
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WASTE OF NATURAL GAS. 


It is, unfortunately, the case that the valuable 
natural resources of the earth are often found in 
regions where they cannot easily be utilised. In that 
part of Texas known as the Panhandle, for instance, 
there are valuable oil fields, with their common 
accompaniment, a plentitude of natural gas. The 
oil, on account of its essential characteristics, admits 
of comparatively easy transport to regions where it is 
wanted, but much of the natural gas cannot yet be 
put to service, and consequently gocs to waste. As 
in other parts of the American continent, some of the 
gas is conveyed by pipe lines to places remote from 
its source, where it can be economically used. Other 
quantities are utilised in the oil fields, either on the 
works, or for the manufacture of carbon-black, but 
the rest, incidentally a large proportion of the total, 
is perforce wasted. One of the best means of providing 
a possible future solution to the problem is the collec- 
tion of accurate data on the magnitude of the resources. 
In this respect, the statistical and economic surveys of 
the Petroleum Division of the United States Bureau of 
Mines serve a very useful purpose, and a recent report 
indicates the enormous wastage of natural gas which 
takes place in the Texas Panhandle. During the 
year 1934, while the natural gas burned at the carbon- 
black works increased by 24 per cent. over that con- 
sumed in 1933, the amount delivered to pipe lines 
rose by 15 per cent., and the quantity used on the oil 
field as fuel increased by 25 per cent., the actual 
wastage of the gas rose by as much as 76 per cent. 
It is thus seen that though much is being done to 
take advantage of the resources, their extended usc 
has, unfortunately, to be associated with a much 
greater proportionate waste. 

The Panhandle field comprises approximately 
1,300,000 acres of oil and gas lands, in which there 
were, at the end of 1933, about 2,800 wells, one-third 
of which were classed as gas-wells. In addition, there 
were in existence 42 natural-gasoline plants with a 
total treating capacity of 2,000 million cub. ft. of 
gas per day, and 25 carbon-black plants having a 
daily capacity of 600 million cub. ft. The nine pipe 
lines, six of which are interstate systems, carry away 
on an average 408 million cub. ft. every day. Actually, 
these lines could at present deal with 900 million cub. 
ft. per day, and there thus seems to be scope for con- 
siderable expansion in this direction, though it has 
to be remembered that seasonal and economic factors 
tend to limit the demand for the gas. 

While the first gas-well in the region was completed 
in 1918, production did not reach material proportions 
until 1926, when the oil “‘ boom” was at its height. 
Steadily-increasing production has gone on since 
then, but it was only early in 1933 that official figures 
became available and showed a wastage of such a 
remarkable character as to arouse national interest. 
Nowadays, of the daily average production of 
2,400 million cub. ft., no less than 1,323 million cub. ft. 
go to waste. Moreover, the carbon-black industry 
utilises processes which only yield a small fraction of 
the carbon present in the gas, and wastes the remainder ; 
consequently, the industry has been subject to many 
Government restrictions in the past but now, on the 
other hand, it is solicited to increase its activities to 
cut down the ever-growing waste. Nevertheless, this 
policy is not looked upon as being altogether sound, 
because any material stimulation of production might 
arrest what has been done in the past two years to 
reduce stocks and stabilise the market. As already 
indicated, the pipe-line services have not been used 
to the extent that would be possible in normal times, 
because of the economic depression, and greater 
returns may be anticipated in the future. In spite of 
all that can reasonably be expected, however, Texas 
is still confronted with a difficult economic problem, 
for which a solution does not seem to be available at 
present. Nevertheless, by its action in calling atten- 
tion to the facts involved, the United States Bureau of 
Mines has performed a public service which will be 
of assistance in finding a solution for the economic 
utilisation of such enormous and important natural 








HaNnbD-OPERATED VEHICLE LOADER.—A very convenient 
loading device which can be fitted to any type of vehicle 
has recently been introduced by Messrs. Felco Hoists, 
Limited, 17, Victoria-street, London, 8.W.1. 


to one side as required. The beam projects beyond the 


After the load has 


It consists | 
| essentially of a beam so attached to the superstructure 





be deposited on any required point on the vehicle floor | 
by arranging the beam at a suitable angle. When the | 
beam is moved to one side, the lorry can be loaded by | 
an overhead crane without interference. The driver 
can load or unload the vehicle single-handed with the 
device, which takes up a minimum of headroom. It is | 
easy to erect and dismantle, and can be fitted to either 
covered or open vehicles. i 


Circuit-Breaker Gear.—A circular received from Messrs. 
M. and C. Switchgear, Limited, Kelvinside Works, 
Kirkintilloch, Glasgow, calls attention to the advantages 
of their circuit-breaker gear for substation use and for 
other services. 

Windscreens.—Trico Pilot glass is the subject of a 
leaflet dealing with the scientific design of windscreens 
to overcome the freezing of rain and fog, sent out by 
Messrs. Trico-Folberth, Limited, Great West-road, 
Brentford, London. 

Street Lighting.—Electric-discharge lamps of the Osira 
type, with the specially designed lanterns for their use, 
are given comprehensive treatment in a booklet, received 
from Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, 

Automobile Gears.—Messrs. David Brown and Sons 
(Hudd.), Limited, Park Works, Lockwood, Huddersfield, 
specialise in the manufacture of gears for all purposes. 

heir booklet on Automobile Gears and Gear Unite, shows 
what they are able to provide in this particular field. 

Planers.—High-duty planing machines making use 
of the spiral-electric As is the subject of a publication 
received from Messrs. The Butler Machine Tool Company, 
Limited, Victoria lron Works, Halifax. The advantages 
claimed for this form of drive over spur and helical 
drives are well set out. 

Electrical Equipment.—A number of leaflets received 
from Messrs. The Cressall Manufacturing Company, 
Eclipse Works, 31 and 32, Tower-street, Birmingham, 19, 
indicate the features of their asbestos-woven resistance 
grids, steel-jacketed unit heaters, radial-type dimmers 
and sliding-type resistances. 

Tensile-Testing Equipment.—The makers of the 
Hounsfield Tensometer, Messrs. Tensometer, Limited, 
73, Southampton-row, London, W.C.1, have sent us the 
first number of Testing, a publication designed to increase 
the interest of the engineering public in its characteristics 
and in the results obtained from its use. 

Diesel Engines.—Messrs. Brush Electrical Engineering 
Company, Limited, Loughborough, manufacture Diesel 
engines of from 30 brake horse-power to 800 brake horse- 
power. A recent publication, worthy of attention, 
shows the features of the design of these engines for the 
supply of power and for driving auxiliaries. 

Stators and Rotors.—The makers of machine tools and 
other equipment for industrial application now make 
use of direct drives on a scale that was previously not 
contemplated. A leaflet received from Messrs. Higgs 
Motors, Limited, Witton, Birmingham, 6, gives par- 
ticulars of the stator and rotor units which they 
supply for this purpose. 

Road Signals.—Messrs. J. H. Holmes and Company, 
Limited, Hebburn-on-Tyne, deal with the Holmes- 
Reyrolle pedestrian-operated road-traffic signals in a 
recently published pamphlet. With this it is impossible 
for vehicular traffic to interrupted for an indefinite 
period, since both pedestrian and vehicular traffic have 
definite periods assigned to them within each complete 
cycle. 

Machine Todls.—The recently-issued catalogue of 
Messrs. Selson Machine Tool Company, Limited, 8, 
Victoria-street, London, 8.W.1, a publication of nearly 
300 pages, deals with such a wide variety of workshop 
equipment that it must prove of great interest to all 
concerned with the remodelling of old works and the 
establishment of new factories for efficient and economical) 
production. 

Coal and Coke.—The composition, and other data, 
relating to the cokes and coals supplied by Messrs. 
Dorman, Long and Company, Limited, Zetland-road, 
Middlesbrough, who are the proprietors of many Durham 
collieries, is contained in a booklet received from the 
firm. The attention of those who buy coal on the basis 
of analysis, calorific value, or from the standpoint of gas 
yield, is called to the publication. 

Lubrication.—Ths issue of Links, for November- 
December, the house magazine of Messrs. Alexander 
Duckham and Company, Limited, Duckham House, 
1-6, Cannon-street, London, E.C.4, contains much to 
interest the users of lubricating oils. The articles deal 
with lubrication questions at the Ford works at Dagen- 
ham, the problem of wear, the 35th anniversary of the 
firm, and with cancer and dermatitis among users of 
lubricating oil. 

Machine-Shop Equipment.—A series of publications 
sent by Messrs. Alfred Herbert, Limited, Coventry, deal 
with the Tangic diehead for stationary and revolving 
spindles for use on high production ; with abrasives as 
used in Norton grinding wheels ; with Nortun B. bond 
and controlled structure, as affecting improvements in 
cylindrical grinding wheels ; with sharp tool wheels as a 
means of making sharp and accurate tools; and with 
work on centreless grinding. All are well illustrated and 
very informative. 

Protecting Highly Heated Metals.—The Calorizing 
process was introduced by Messrs. The Calorizing Cor- 


| poration of Great Britain, Limited, 32, Farringdon. 


street, London, E.C.4, to prevent the oxidisation and 
scaling of ordinary metals which in the course of use 
have to be subjected to high temperatures. Calorizing, 
as is shown in a recently-issued brochure, protects by the 
formation of a self-renewing coating of practically 
infusible alumina, which is impervious to oxygen, carbon, 
sulphur and the products of combustion of fuels. An 
accompanying publication deals with the properties of 
the chromium-nickel-aluminium alloy steel, known as 
Calmet, which has good strength at high temperatures, 
does not oxidise up to 1,050 deg. C., resists the attaci 
of gases, and suffers no embrittlement in service. 
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‘* ENGINEERING” ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
Th 

in each case ; 

illustrated 
Where inventions are communicated from abroad, the Names, &c¢ 
of the Communicators are giren in italics 
Copies of Specifications may be obtained at the Patent Office Sales 

Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of ls 
The date of the advertisement of the acceptance of a Complete 

Specification is, in each case, given after the abstract, unless the 

Patent haa been sealed, when the word ** Sealed’ is appended 
iny person may, at any time within two months from the date of 

the advertisement of the acceptance of a Complete Specification 
at the Patent Office of opposit to the 
nu of the grounds mentioned in the Acts 


number of views given in the Specification Drawings is stated 
where none is mentioned, the Specification is not 


grant of a 


give notice 
Pat. 


nt on 


ELECTRICAL APPARATUS. 


405,338. Elliott Brothers (London), Limited, of 
Lewisham, and G. Shotter, of Friern Barnet. 
Transmitting Apparatus. (9 Figs.) August 5, 1932 
This invention consists of apparatus for transmitting 
indications of instrument readings to a control room 
situated at a considerable distance. 1 is a magnet core 
having its poles turned inwards and disposed opposite 
to each other with a small gap. The winding 4 on the 
core is connected to a constant voltage alternating 
current supply. A second magnet core 5 of U-shape is 
disposed with its poles adjacent and spaced a short 
distance from the inturned poles of the electro-magnet 
| and has wound on it a coil 8. Another second magnet 
core 9 with its poles turned inwards towards each other 
and with a small gap there between is disposed so that the 
gap is Opposite to the space between the core 1 and the 


LtyIlRo- - < 


/ 











U-shaped core 5 and with its poles adjacent to one pole 
of the electro-magnet 1 and of the | shaped core 5 
A further and similar core 9 is similarly disposed, but 
with its poles opposite to the other poles of the U-shaped 
core and the core 1. Each core 9 carries a coil and these 
two coils are connected in series and constitute in effect 
s single coil. They are also connected in series with the 
coil 8 In the space between the core | and the 
is a dise 12 of conducting material mounted on a spindle 
«© that it may be rotated, This dise 12 also extends into 
the gaps of the cores 9. The disc has two diametrically 
ranged quadrants removed so as to leave a complete 
outer ring. The spindle is connected to the member 
whose motion is to be transmitted. The coils are con- 
nected to the transmission line. The alternating current 
supply for the winding 4 is provided by a generator. To 
prevent variations in the voltage of the alternating 
current supply from affecting the transmissions made by 
the apparatus the supply is connected to the primary 
winding 17 of a voltage regulating auto-transformer, the 
secondary of which is connected to the winding 4. 18 is 
a resistance to prevent any appreciable variation of load 
on the transformer which might be produced during 
operation of the apparatus. The 
impulses in the output circuit consisting of the three 
windings are delivered to rectifier 19 ( Sealed.) 


core 5 
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MINING, METALLURGY, &c. 

402,649. Stein and Atkinson, Limited, of West 
minster. Recuperator. (9 figs.) March 30, 1933. 
Flues for combustion air are formed by one set of tiles 1 
and flues for hot waste combustion gases by a separate 





























(407.643) 


of tiles 
rows extending longitudinally, and are alternated with 


set rhe air flues are arranged in horizontal 


horizontal rows of waste-gas flues extending at right 


sngles. The rows of flues are respectively connected 
by risers at the ends to form zigzag paths by which the 
air u gase rise through the recunperator Common 


alternating current | 


| points between the tile joints in the crossing rows of 
tiles are eliminated and possibility of leakage is reduced 
by the employment of long, flat joint tiles 6 of rectangular 
section placed between the tiles 2 of adjacent gas flues 
in such manner as to present flat surfaces covering and 
sealing the joints 3 between the tiles forming the adjacent 
rows of air flues. These additional tiles 6 ensure the 
maintenance of air and gas tightmess even in the event 
of a joint opening somewhat. To avoid reduction of the 
cross-section of the flues for the waste gases and of the 
surface of contact between said gases and the tiles 1, 
the alternative arrangement of Fig. 2 may be used. In 
this case the corners of the tiles are bevelled somewhat 
as at 7, and long joint tiles 8 of triangular section are 
placed in the angles formed between neighbouring 
2. These joint tiles 8 also present a flat face which 
covers and seals the joints 3 between the air tiles 1, 


(Sealed.) 


400,238. W. S. Smith, of Newton Poppleford, 
H. J. Garnett, of Sevenoaks, and W. F. Randall, 
of Ewell. Heat Treatment of Magnetic Material. 
(1 Fig.) March 18, 1932.—-The object of the invention 
is to provide a method for the heat treatment of spiral 
cores of magnetic material whereby strains due to 
uneven cooling are, as far as possible, minimised and 
the turns remain loose throughout. The coil D is placed 


tiles 


in a box which has a detachable cover C. The inner 
diameter of the inner wall is a little less than the 
ae 
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(400,238) 


internal diameter of the core to be annealed, but the | 
outer wall has a diameter considerably greater than | 


the external diameter of the core. Thus, considered as 
a whole, the core is situated nearer to the inner wall 
than to the outer wall of the annealing box. The space 


between the core and the walls of the annealing box is | 


packed with a refractory powder E of high heat con- 
ductivity, such as magnesite. The top of the box is 
covered with the lid C, and the whole is then placed 
in the annealing furnace, wherein the core is heated to 
and maintained at the proper temperature for the time 
necessary for the development, after cooling, of the 
desired magnetic properties. The box is then removed 
from the furnace and placed upon fire-bricks to accelerate 
the cooling; on the base of the box are feet F to permit 
of free circulation of air and thus of rapid cooling. The 
coil cools from the centre outwards.—({ Accepted November 
1, 1933.) 
STEAM ENGINES, BOILERS, &c. 

403,445. J. Hindmarsh, of Cardiff. Water Heat- 
ing. (3 Figs.) June 28, 1932.—Two headers are 
secured in a horizontal position to the smoke-box end 
of the boiler. The header | is connected to the feed 
pump and the header 2 to the boiler-feed check valve. 


4 number of coils having the main lengths of pipe hori- | 


zontal and transversely disposed parallel to each other 
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in front of and above the ends of the boiler smoke tubes, 
are secured to the headers 1 and 2. The lengths of pipes 
forming a single coil unit are connected together by 
ordinary couplings. The length of each straight piece | 
of pipe is made shorter than the one immediately below | 
it with the exception of the top length of all, which is 
screwed in | In this method couplings are screwed 
on the first bend 7; the first length of horizontal pipe 9 
is then screwed hard up into the lower coupling on the 
bend 7. A coupling screwed on the other end of 
pipe 9 and then the bend 7! screwed hard up into this 
coupling ; the coupling is screwed on to the lower end 
of 7? and the pipe 10 is screwed hard up into this coupling, 
and so on in each successive row to the bottom. The 
top length of pipe is then screwed in to the top end of 
the bend 7. The unit thus built up is connected on to 
the headers 1 and 2, passing the ends of pipes 11 and 8 
ly through apertures provided in the headers, 


ast 


respective ’ 





| A light spring 49 supports the scraper 41. 





| the ends of said pipes being screw-threaded for rather 
| more than the full width of the header. A nut 13 js 
run up to the position shown, and the extreme end of the 
pipe, which is furnished with apertures 14, is passed 
through the walls of the header, and a close-ended cup 
nut is screwed on the end until the nut 13 is drawn up 
against the opposite wall of the header, a suitable packing 
being placed between the faces of the nuts and the walls 
of the header. The feed water is pumped into the lower 
header 1 by the feed pump and passes into the pipe 1) 
through the apertures 14. The water then passes 
through the coils and out into the top header through 
series of apertures 14 in the pipe 8 similar to those in the 
pipe 11; from the top header it passes back to the 
ordinary feed system and through the feed check valve 
into the boiler. (Sealed.) 


MISCELLANEOUS. 


396,156. W. R. Beldam, of Hounslow. Straining 
Apparatus. (9 Figs.) March 22, 1932.—The casing 
has an inlet, an outlet, and asump. The casing is closed 
by a cover which has a number of depending rods }} 
|that support at their lower ends a ring 13, the outer 
| surface of which bears against the inner surface 15 of a 
| horizontal rib on the interior of the casing. A shaft 
passes centrally through the cover being made fluid 
tight by means of packing. The shaft has an elongated 
bearing in a depending portion of the cover. The lower 
end of the shaft is located in a bearing 27 projecting up 
wardly from the bottom of the sump. Near the lower end 
of the shaft there is a squared portion 31 upon which is 
fixed the circular base 33 of a straining cage which is 
of circular cross-section, and which is built up of rods 
35 bolted at their lower ends to the base 33 and at their 
upper ends screwed into a circular channel-piece 37, the 
outer surface of which has sliding contact with the inner 
| periphery of the ring 13. The straining medium consists 
| of wire 39 which is helically wound upon the outside of 
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the rods 35. The fluid to be strained enters the inlet, 
passes through the helical groove formed between the 
turns of the wire 39 into the interior of the straining cage 
and thence out through the top of the straining cage inte 
the space below the cover, and finally to the outlet. The 
scraper to clear the groove is in the form of a vertica 
bar having cut upon its concave surface adjacent the wir 
39 a comb or portions of a thread 43 of the same pitch 
as the wound wire 39 so that the points of the thread 4° 
will enter adjacent portions of the helical groove betwee! 
the turns of wire. The points of the thread penetrate 
the narrowest portion of the groove but pass into it less 
than the thickness of the wire so that the said points 
shall not come into contact with rods 35 which support 
the wire. The bar 41 is tapered, being widest at its sid 
adjacent the wire 39, so that the scraper blades 43 ma) 
have a tendency to insert themselves under the dirt 1 
the groove they are cleaning, and force the dirt outwards 
The bar 41 is mounted to slide both axially and radially 
of the straining cage upon a spindle 45. Springs 4 


| received in recesses in the spindle 45 press the scraper 


41 radially into engagement with the straining wall 39 
Two cams 2! 
once in every revolution of the straining cage, torce the 
scraper 41, outwardly against its springs 47, and so release 
it from engagement with the wire 39 of the straiming 
wall. During the cleaning action, the straining cage » 
rotated with the threaded scraper in mesh w ith the helica 


groove provided by the wound wire 39, and in con- 
sequence of such rotation, the scraper will be toree® 
downwardly against the action of its spring 49 W hen 
the scraper is moved axially by the cams 51 the sprivé 
49 will return it to the uppermost position so that as th 
straining cage continues to rotate the scraper ¥" 
re-engage with the helical groove in the straiming ef 


is permitted to do so by the cams 51 


as soon 
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ELECTRIC WINDERS FOR 6,660-FT. 
SHAFT. 


THE present economic situation, which has forced 
up the price of gold to a level never before reached, 
has affected the gold-mining industry very favour- 
ably and resulted in great activity in the gold- 
fields. One piece of evidence illustrating this is 
furnished by the large number of electric winders 
supplied recently for service in South Africa. 
The following article describes five of these 
winders which have a larger single vertical lift 
than any so far constructed. They are to wind 
from a depth of 6,660 ft. Three of the winders are 
for Simmer and Jack Gold Mines, Limited, and two 
for Sub-Nigel, Limited, both of which companies 


of the Simmer and Jack equipment. The arrange- 
ment at Sub-Nigel is generally similar, but consists 
of two winders only, and the depth below ground is 
reduced by 360 ft.; the winding drums are slightly 
narrower. In this article the description will be 
confined to the Simmer and Jack installation. The 
mine shaft is arranged for three pairs of skips, placed 
at 5-ft. 9-in. centres, the skips weighing 9,000 Ib. 
each and the weight of rock lifted per skip being 
16,000 lb. The ropes, which were made by Messrs. 
Hood Haggie and Company, Limited, of Johannes- 
burg, are 2 in. in diameter, and weigh 6-893 Ib. 
per foot. They are of steel of the flattened strand 
pattern, and have a factor of safety of 4-8. The 
drums have a maximum diameter of 35 ft. and a 
minimum diameter of 13 ft. Each winder is driven 





Mines, Limited. Comparative data for the three 
installations are given in the Table below. 

From the plan of the Simmer and Jack installa- 
tion given in Fig. 2, it will be seen that all three 
winders are placed at an angle to the centre line 
through the six cages, the distance between this 
line and the centre of the drums being 216 ft. 6 in. 
in each case. Owing to the different angles, 
the horizontal distance between the centre of the 
winder unit and the 14 ft. pulley mounted above 
the mine shaft is different for each winder, being 
209-7 ft. for the middle machine. The centres of 
the mine shaft pulleys are in each case 145-75 ft. 
above the level of the centres of the winding drums, 
which gives for the centre winder a distance dia- 
gonally of 255-4 ft. between the centres of the winder 








Fie. 1. 


form part of the New Consolidated Goldfields, 
Limited. The main contractors for these plants 
were Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, of Trafford Park, Manchester, the 
mechanical parts being supplied by Messrs. Blane 
and Company, of Johannesburg, and manufactured 
by Messrs. Fullerton, Hodgart and Barclay, Lim- 
ited, of Vulcan Works, Paisley. An interesting 
fact illustrating gold mining activity is that Messrs. 
Fullerton, Hodgart and Barclay, during the year 
1934, themselves shipped the mechanical parts for 
20 winders for gold-mine service ; 17 of these were 
for South Africa, 1 for Canada, 1 for the Mysore 
goldfields, and 1 for the Trepca Mines in Yugo- 
siivia, 

The five winders are similar to each other, and 
t general view of one of them during erection in 
the shops of Messrs. Fullerton, Hodgart and Barclay 
18 given in Fig. 1 above. The winder, as shown, is 
hearing completion, but the driving motors are not 
in place. General arrangement drawings of one 
of the sets are given in Figs. 3 and 4 on Plate XV, 





while Fig. 2, on the same plate, shows the lay-out 


through gearing by two electric motors rated at 
1,810 r.m.s. and 3,300 peak horse-power. They run 
at 225 r.p.m., the speed of the drums being 27-3 
r.p.m. The drum makes 65-3 revolutions for the 
wind of 6,660 ft. 


Wrixnper During Erection 1n Messrs. FuLLeErtToN, Hopgart anp BaRrciay’s SHOPS. 


drum and of the mine shaft pulley. The winders 
are housed in a building of structural steelwork 
covered with corrugated steel sheeting, brick walls 
being carried up to the winder house and auxiliary 
plant floor levels. The overall dimensions of the 


ComMPARATIVE Data OF LarGE WINDERS. 

















For Each Winder. 
No. 
Name, of 
Winders. No. of HP R.P.M Net Depth Winds 
Motors, waits — Load, in Ft. per Hour. 
1 780 2 7 
Cariton Main . ee ee 1 2 3,000-6,600 49 14 610 47-6 
Rand Mines oe ee os 1 2 5,000-12,000 32-74 20,720 4,500 $1 
Simmer and Jack ee oe 3 2 3,620-6,600 225 16,000 6,660 21-6 











It is of interest to compare these Simmer and 
Jack winders with what are believed to be the 
largest electric winders in the British Isles and in 
the world. The former is situated at No. 3 Parkgate 
Pit of the Carlton Main Colliery Company, and the 
latter at the City Deep No. 4 shaft of the Rand 


building, measuring from the centres of the stan- 
chions, are 217 ft. 6 in. by 106 ft. 94 in. It is 
divided longitudinally into two parts, respectively 
70 ft. 103 in. and 35 ft. 103 in. wide, the larger section 
containing the winders and the smaller the auxiliary 
plant. The floors of the winder house and of the 














ELECTRIC 


Fie. 5. Drivine PLatrorm, BRAKE 


auxiliary plant room are 16 ft. 94 in. and 10 ft., 
respectively, above a common datum level. The 
winder motors are controlled on the Ward Leonard 
principle, and are supplied with current from motor 
generator sets situated in the auxiliary plant 
room. Two of these are all-electric sets and the 
other is a Metropolitan-Vickers Stubbs-Perry set, 
consisting of a motor and two generators fitted with 
a flywheel and coupled through single-reduction 
gearing to a high-pressure condensing turbine. 
These sets, together with their starting and regula- 
ting gear, are installed in the auxiliary-plant room, 
as shown in Fig. 2. 

The winders are of the double-drum cylindro- 
conical type, the drums being loose on the shaft. 
Either drum can be d»-clutched and held by the 
brakes and a spragging gear, while the other is 
being turned for rope adjustment or used for making 
unbalanced winds. As already mentioned, the 
drums have a maximum diameter of 35 ft., and a 
minimum diameter of 13 ft. They are 11 ft. 2§ in. 
wide. The angle of the scrolls, represented by the 
hypotenuse of a right-angled triangle with sides of 
11 ft. and 2 ft. 6 in., is unusually steep. The clear- 
ance between the rope and the scroll is jin. Brake 
wheels are secured to the outer faces of the drums, 
the brake paths being 18 ft. diameter by 2 ft. wide. 
The main shaft is 28 in. in diameter and has a 6-in. 
diameter bored hole throughout its length of 37 ft. 
It is formed with a forged-solid coupling 4 ft. 2 in. in 


ENGINEERING. 


[MARCH 22, 1935. 


WINDER FOR 6,660-FT. SHAFT. 


Drums anp Geartne, Ser Up ry Messrs. Futterton, HopGart anp Barciay’s SHoP. 


|diameter at one end, by which it is bolted to the|ean be followed from Figs. 6 and 8 and 9, on 
| main wheel of the transmission gearing. The shaft| pages 301 and 312, which show the parts during 
| weighs 33 tons. A 20-in. diameter shaft, 4 ft. 2 in.| assembly and machining. The parallel large dia- 
|long, with a central 6-in. hole, and with a similar | meter portion of the drum is built-up of 10 segments 
4-ft. 2-in, diameter solid forged coupling, is bolted | carried by 10 radial arms bolted to-a central hub. 
| to the other side of the main wheel. The combined | The central hubs, shown in Fig. 5, are cast in two 
unit, consisting of the drum and gear shafts, is | parts. The other face of the wheel is. formed by 
jearried in four spherically-seated  self-aligning, | the brake-rim casting, which is also. formed in two 
| white-metalled bearings of the oil-ring lubricated | parts. The brake path is of considerably large 
j type. Their positions can be seen in Fig. 4. bre x mage than the smaller end of the cone, but 
| driving gear has a ratio of 8-25 to 1 and has double |the brake rim casting is formed with a smaller 
| helical involute teeth. The main wheel, which is| diameter flange on its inner face that registers 
| 12 ft. 6 in. in diameter and has an overall width| with the small end of the cone, a spigot on the 
| of face of 3 ft. 4§ in., consists of a solid forged carbon-| cone engaging a groove on the brake path. A 
steel rim shrunk on a solid cast-iron centre. This} similar arrangement is used where the large dia- 
diameter is the maximum that can be transported | meter of the cone connects with the large-diameter 
by rail in one piece. The pinions, placed at either | parallel section. The brake-path casting is shown in 
|side of the wheel, are of nickel steel, forged solid | position on the drum in Fig. 9, on page 312, the 
with their shafts. The gear can be clearly seen | built-up scroll, before attachment of the brake path, 
|in Fig. 1 and on the left in Fig. 5 above while | being shown in Fig. 8 on the same page. The 
the wheels are shown independently in Fig. 7,| scroll is built-up of 10 segments with machined 
jon page 301. The gears are enclosed in an oil-| faces; where each segment meets its neighbours. 
| tight casing and forced lubrication is supplied by a | the segments are bolted together through internal 
| reversible rotary oil pump, driven from one of the flanges. They are secured to the larger and smaller- 
|pinion shafts. The wheels and pinions are of |diameter end sections by bolts passing through 
| Messrs. Metropolitan-Vickers’ manufacture. |flanges on the segments. The hub of the drum 
| The drums are built-up from cast-steel sections, | is formed by the centre portions of the end sections 
| there being no less than 58 parts in each, secured by | and by an independent inside hub-distance piece 
550 fitted bolts. Each complete drum weighs 127 | bolted to the end sections. through flanges ; the 
tons. The method on which they are constructed arrangement is shown in Fig..4. The spiral groove 
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| was fixed in front of the cone, and carried a com- 
| pound swivelling slide rest. The lead screw of the 
| bed was geared up to suit the pitch of the spiral, 
jand the forming of the grooves was carried out to 
| template by manipulation of the slide-rest handles. 
Various features of the construction are illustrated 
by Fig. 5 which gives a view of the assembled 
| brake drums in position on the shaft. The brake 
paths, distance pieces and bosses for the large 
| diameter are clearly shown. 
| Connection between the drums and shaft is made 
by cast-steel tooth-type clutches, 8 ft. 4 in. in 
| diameter, and having 60 teeth. The front clutch 
|can be seen immediately behind the large gear 
wheel in Fig. 1. The clutch is the smaller of the 
two toothed rings which can be seen in this view. 
| The larger is for the spragging gear, to which further 
reference is made below. The toothed ring of the 
|clutech is bolted to the machined face, which can 
be seen in Fig, 9, but at the time this view was 
| taken, the holes for the securing bolts had not 
| been drilled. The use of a multi-tooth arrange- 
ment allows the clutch to be thrown-in in any 
relative position of the driving shaft and drum. 
This position, when the winder is at rest, will vary 
owing to the stretch of the rope, which, in a length 
of over 6,000 ft., will be considerable. The moving 
| part of the clutch slides on four splines formed solid 
on the drum shaft, and is operated by an oil-driven 
| servo-motor situated on the bedplate in front of 
i e - d the clutch and gearing. It can be seen in Fig. 1 
1G. 7. Marx GeaRING IN THE METROPOLITAN-VICKERS SHOPS. while both the clutch gear and servo-motor are 
wie teseiaillay Laer is 1 ooh aie clearly shown in Fig. 5. ‘The servo-motor, which is 
in Fig. 6 on th spi special rig which is illustrated ) was mounted on temporary spiders, of which the | controlled from the driving platform, also operates a 
he an irel 's page, and which was driven from | smaller can be seen in the figure. A lathe bed long | toothed bar, which engages the spragging rack wheel 
andrel by the bevel gear shown. The cone enough to allow the full width of face to be machined ' formed inside the brake tread. The arrangement is 











wheel before the drum can be de-clutched. 
understood, from what has already been said, that | 
the two drums of each winder are independent one 
from the other, each running free on the shaft, | 
and that a clutch mechanism is provided for each. 
The clutches are also interlocked with the brakes, 
so that a drum cannot be de-clutched before ite 
brake is fully applied, and a brake cannot be taken 
off an unclutched drum. 

The brakes, the arrangement of which can be seen 
in Fig. 3, are of the suspended parallel-motion type. 
The shoes travel in horizontal paths and make 
connection with the drum evenly over their full 
length. They are applied by means of a dead- 
weight of 4,160 Ib., and released by an oil-brake 
engine mounted at floor level alongside the operating 
platform, there being an engine for each brake. 
An adjusting screw is provided by means of which 
the deadweight may be traversed along its lever in 
order to adjust the brake pressure. Right- and 
left-hand thread turnbuckles are provided in the 
connecting links to facilitate the setting-up of the 
brake and to allow adjustment for wear to be made. 


(To be continued.) 





THE EXAMINATION OF SOME | 
SPECIAL REFRACTORY MATERIALS. | 


By Marcet L&éprvare, D.Sc. 








(Continued from page 248.) 


III. Tests Methods and Physical Constants. 
(1) Seger Fusion-Temperature Test.—The test 
elaborated by Seger has reference to a temperature 
at which the material approaches fusion. It has no 
value unless it is carried out strictly according to 
the method described by its originator. In this, 
cones of the material under test, of definite dimen- 
sions, are surrounded by standard cones, and the 
fusion temperature is defined as that at which the 
summit of the cone bends over and touches a point 
in the same plane as the base. The importance 
which is still attached to this test does not appear 
to be justified. It may be considered as traditional 
and, as such, is in much the same category as the 
method of estimating the value of silico-aluminous 
refractories from a knowledge of their alumina con- 
tent. The fusion temperatures of a number of 
refractory substances are given in Table I. 


Tan.e I,—Fusion Temperatures of Refractory Substances. 


Fusion 


Temperature, Investigators 


Substance 


| 





Deg. ¢ 
Refractory-clay brick 1,500—1,750 | 
Bauxite brick 1,565—1,785 | Kanolt. 
Alundum 1,750-——2,000 | Saunders; Norton 
Raw bauxite 1,750—2,000 | Howe; Wilkes 
Aluminous grog 1,800— 1,900 
Mullite 1,816 | Demasure 
Chromite 1,850—2,050 | Kanolt; McDowel: 
| Howe, 
Chromium oxide } 1,990 | Kanolt. 
Zireonia brick | 2,000—2,600 | Arnold; Marden and 
Rich ; Ruff and 
| Lanschk. } 
Alumina | 2,010—2,060 | Marden and Rich. 
Spinel— MgO. AloOs 2,135 | Shepherd and Rankin 
Magnesia brick 2,150—-2,165 | Dana and Frod; Kanolt; 
McDowel and Howe | 
Carborundum 2,200—-2,240 | Marden and Rich; Gil- 
lett ; Saunders. } 
Zirconia | 2.500—2,950 | Same as for Zirconia 
| | brick. 
Magnesia 2,800 Marden and Rich. 


(2) Determination of Softening Temperature under 
Load,—In defining the fusion temperature of a 
refractory substance, two stages at least should be | 
distinguished, namely, softening temperature (the 
beginning of fusion) and fusion temperature (com- | 
plete fusion). Of all the tests to be considered, the | 
measurement of the softening temperature under | 
load appears to be the most important. It is this 
test which corresponds most nearly to practical 
conditions, because a refractory in service under- 
goes two combined actions, namely, the temperature 
to which it is submitted, and the weight of the 
material which it must support. In the case of a| 
refractory substance, it is not a question of a fixed | 
fusion temperature but rather of a period of | 
fusion; the beginning of this is marked by the 
softening of the fluxes, which on account of their 


It will be | 


of cables. These act, in turn, on a pair of pulleys. 
The angular movements of one of these are 
| amplified and registered on a drum rotated by 


| tracing of the dilatation-settling curve as a function 
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high viscosity, maintain the apparent shape of the 
sample for a certain time. The greater the quantity 
of fluxes or glasses, however, the more quickly 
will the shape be destroyed. In practice, under 
the action of a temperature (Seger cone) lower 
than that for which the furnace is designed, the 
refractory undergoes a certain amount of softening, 
and the resulting deformation is accentuated by the 
weight of the material which it supports. 

For many months past, Dr. Hecht’s method has 
been used in the laboratories with which the writer 
is connected. This test is carried out in the follow- 
ing manner: A small cylinder, 5 cm. high and 10 sq. 
cm. in cross-sectional area, is cut out of the refractory 
and placed on a graphite piston in a Deville fur- 
nace, having granulated-carbon resistances carrying 
300 amperes at 90 volts, and the lining of which 


} 
| settling).* In the case of a brick of the Dinas type. 
the test-piece disintegrates suddenly, the smal! 
quantity of binder present being insufficient, at the 
beginning of fusion, to maintain cohesion between 
the grains of which the substance is built up. In 
the case of aluminous products a slow and contin- 
uous settling, due to true viscous fusion, takes place. 

(3) Study of the Variation of Volume.—This study 
comprises three considerations, namely, permanence 
of volume after heat-treatment, expansion during 
heating, and resistance to temperature changes. 
Although it is fairly easy to determine the variation 
in volume after heat-treatment, there is no practical 
method of measuring the coefficient of lear expan- 
sion at high temperatures, while the conditions of 
a test for measuring the resistance to sudden tem- 
perature changes still remain to be precisely defined. 
Amongst refractory substances which best with- 





is made of special refractory substance designed to 
withstand high temperatures. A constant pressure 


stand the most sudden changes of temperature, fused 









































TABLE II. Mean Lovear Coerrictent or Tazamat Expansion Between ¢ Dec. C. anp 25 Dec. C. 
i &k&-l 
k=— . ——B= Ax 10-6 
‘tam “3 
Substances. Variation. | 100 deg. C. | 500 deg. C. 1,000 deg. C. | 1,500 deg. C. | Investigators 
Alumina .| 7°2-8-0 between — — | — Ferguson. 
| 25 deg. and 900 deg. | | 
Alundum | | 7°1-8-5 _ — Saunders ; 
| Norton. 
Bauxite brick | 4-4 5-2 5-3 5-3 | Wilkes. 
Carborundum | 4-38 (700 deg.-800 6-58 4-35 | - | 
deg.), 2-98 (800 deg. | 
900 deg.) | | | 
Carborundum brick ..| 6-0 (25 deg.-1,300 | - 5-2 . 5-8 Wilkes. 
deg.) | 
Chromite brick | — 9-0 | “1 Tadokoro. 
Clay brick 8-1 +3-0 75 +3-0 6-7 3-0 | 5-9 +3-0 
Magnesia 11-5-13-1 (25 deg. 9-7-11-4 = - Goodwin ; 
300 deg.) | Wilkes. 
Magnesia brick 11-5 +1-0 11-7 +2-0 12-4 1-5 13-5 +1-0 
Silica brick 3-6 +3-0 (25 deg. 28-0 +3-0 2245 | 13 +2 86+ 1 
200 deg.) 
Fuzed zirconia - 8-4 } | = | Marden and Rich. 
Graphite | 7-8 (25 deg.—400 deg.) - - - - — 
TABLE IIlI. 
| Mean 
| Expansion, Per cent. Coeffi- 
| cient of 
a 7 | Expansion 
| l j between Baking Fusion Critical 
Type. 0 deg. Temp., Temp., Temp., 
| and the deg. C. deg. C. deg. C. 
200 | 400 | 600 | 800 | 1,000 | 1,200 | 1,400 | 1,600 | Critical 
deg.C.}deg. C.\deg. C./deg. C.| deg. C. | deg. C. | deg. C. | deg. ¢ Tempera- 
ture 
| (x 10-7). 
| | | | | | 
, 
Carborundum 
brick . ..| 0-10 | 0-20 | 0-28 | 0-36 0-44 0-52 0-60 0-68 43 -- >2,000 >1,700 
White girconia 0-08 | 0-20 | 0-28 | 0-37 0-50 0-68 0-382 \<-—0-4 64 1,650 >2,000 1,510 
Brown zirconia 0-03 0-16 | 0-12 _ —0-22 |—0-20 |—0-13* +0-4 42 1,590 1,935 1,550 
Zirconia 0-06 | 0-13 | 0-23 | 0-42 0-60 0-61 0-72 0-93 59 1,675 >2,000 1,600 
Mullite .. .| 0-07 0-12 | 0-28 | 0-30 0-42 0-60 0-70 0-82 53 1,785 1,850 >1,700 
Magnesia ..| 0-26 | 0-48 | 0-78 | 1-10 1-40 1-82 2-02 2-53 142 1,680 >2,000 >1,700 
Magnesia brick. .| 0-22 | 0-57 | 0-90 | 1-10 1-36 1-83 2-12 0-98 147 — — 1,440 
Chromite brick 0-17 | 0-87 | 0-59 | 0-80 1-90 1-95 1-75 1-20 104 _ _ 1,540 
Spinel brick ../ 0-18 | 0-32 | 0-52 | 0-72 0-95 1-12 1-22 1-22 76 —_ >2,000 1,600 
Fused alumina 0-17 | 0-33 | 0-50 | 0-68 0-83 1-07 1-18 1-22 77 1,650 >2,000 1,580 

















* At 1,550 deg. + 0 


of 2 kg. per square centimetre is brought to bear on 
the teet-piece. The apparatus which transmits this 
pressure consists essentially of a counterpoised steel 
weight acting on the test-piece through the agency 
of the graphite piston. The deformations of the test- 
piece (expansion or settling) are transmitted to a pair 





clockwork. The temperature of the sample is noted 
by frequent readings of a Holborn-Kurlbaum pyro- 
meter. In this way, all the data necessary for the 


of the temperature are obtained. The curve traced 
on the drum indicates variations in the height of the 
test-piece as a function of time. By plotting point 
by point on the same graph the curve representing 
the variations of temperature as a function of time, 
and disregarding the “ duration’ factor, the final 
curve is obtained. 


-68 maximum. 


silica and zirconia may be mentioned. Those which 
resist least well are the oxides—magnesia and alumina. 
Between these two extremes, if the different varieties 
of silica be excepted, may be classed various ceramic 
mixtures, notably the alumino-siliceous refractories. 
In Tables II and III are given data relating to the 
expansion of various refractories at different tem- 
peratures. Variations of A are given in Table II, 
while Table III, quoted from International Critical 
Tables, shows the variations in the linear dimensions, 
as a function of time and temperature, of a few 
special refractories. These measurements, which 
have been determined by Norton, were carried out 
during the heating of 1-in. by 1-in. by 9-in. prisms in 
a neutral atmosphere in a furnace, the temperature 
being raised at the rate of 100 deg. per hour. The 
values are expressed as a percentage of the initial 
length. 

(4) Determination of Compressive Strength im 
the Cold and at High Temperatures.—The values 





These curves show three particularly interesting 
points : (1) The temperature at which the test-piece | 
ceases to expand (beginning of softening); (2) the | 
temperature at which the test-piece begins to settle | 
(softening); and (3) the temperature at which the | 
settling tends to become very marked (rapid | 


obtained for the compressive strength vary enor 
mously from one case to another if special preca- 
tions are not taken. A very porous brick, which, 


~ © For further details of the method see Bulletin de la 
Société Belge des Ingénieurs et Industriels, vol. 1% 
page 437, et seq. 
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consequently, has a low density, will show a smaller 
compressive strength than a compact one. Refrac- 
tory products, however, are not generally expected 
to possess great strength. Normally they have no 
other weight to support than their own, and even 
if a high factor of safety be imposed, a refractory 
which does not satisfy the strength conditions 
prescribed is rarely encountered. The question 
becomes more important when the variation of 





is measured, as in the case of all solid substances’ | 


by means of the pyenometer, or graduated specific- 
gravity bottle. The apparent specific gravity is 
the ratio of the weight of the brick to its volume. 
Relative porosity (open pores) is determined by 


LITERATURE. 


oo 
| Payment by Results. By J. E. Powell. London: Long- 
| mans, Green and Company. [Price 10s. 6d. net.) 
| Tue issue of this work in the form of a ‘‘ Student’s 


absorption of water, and may be expressed as a) Edition ” raises the question as to what is specially 


function of the weight, or of the volume, of the 
sample tested. 
Absolute porosity, that is the sum of the open 


TABLE IV. 
































Compressive strength, kg. per square centimetre. 
Substance. 
20 deg. C 800 deg. C. 1,000 deg. C. 1,300 deg. C. 1,500 deg. C. 
Bauxite brick .. 390-650 260-350 670-700 54-93 15 
Carborundum .. 407 417 574 147 69 
Chromite brick. . - 442 442 417 211 74 
Refractory clay brick 70-1,090 60-544 70-740 20-725 0-64 
Magnesia brick. . - 200 82-186 44-152 3-5-29 
Zirconia. . 390 270 340 90 10 
TaBLe V. Taste VI. 
— 
| Compressive Strength kg. per Apparent Real 
| square centimetre. Substance. Density. | Density. 
Temperatures, 
(a) | o | © (@) | Alundum brick és 2-6 | 3-0—4-0 
Carborundum brick |. 2-0—2-6 | 3-1—8-2 
Zz j Po — - a 2-8—3-2 3-9—4-0 
20 den, C. t~* | e ractory clay brick 1:7—2-1 | 2-1—2-8 
800 i Cc. on = = = Magnesia brick oe 2-0—2-8 | 3-1—3-6 
1,000 deg. C. a 813 467 618 554 Silica brick .. = 1-5—1-9 2-0—2-7 
1,200 deg. C. ..| 480 300 302 167 | Zirconia brick ~ 4-5—5-0 
1,400 deg. C. | 232 257 102 53 








compressive strength with temperature is taken 
into account. Very little information, however, is 
available on this subject. Hans Hirsch, working 
in the “ Tonindustrie”’ Laboratory, has determined 
the variation of the strength with increasing tem- 
perature of several refractory substances. The 














Taste VII. 
™ — uanineeen 
| Thermal | 
| Conduc- | 
: einen Temp. tivity, Cal. . 
Substance. Deg. C. per cubic Authority. 
centimetre, 
per deg. C. 
i 
Carborundum .. | 600 0-0093 Herings. 
Bauxite .. es oof 600 0-00223 | Herings. 
Magnesia brick (85 per | 150 0-0117) 
cent. MgO + 6-5 per 550 0-0102 Goerens. 
cent. Al203) , 950 0-0081 
( mpresse magnesia 9 ; 
— (38-8 per cent. =" 9-oo11 | Heyn, Bauer 
Foo: *3 per cent. 1,000 0 ‘0014 [ and Wetzel. 
Magnes 600 0-00358 | Van Rinsum. 
gnesia brick 1,000 0-00398 | Goerens. 











and closed pores, is calculated from the real and 
apparent volume of the sample, and the proportion 
of closed pores is given by the difference between 
the absolute and the relative porosity. In Table VI 
will be found the apparent and real densities of a 
number of refractory bricks. Permeability to 
liquids and gases is determined as for all porous 
substances, namely, by measuring the quantity of 
fluid which traverses a given volume of the substance 


|in a given time. 


(6) Specific Heat and Thermal Conductivity.—The 
principle of the measurement of thermal conduc- 
tivity is simple ; it consists in the determination of 
the number of calories passing through a given 
volume, for a known difference of temperature 
between two parallel faces limiting the volume. 
Although it may be easy to carry out measurements 
with a high degree of precision on substances which 
are relatively good conductors at low temperatures, 
the high temperatures to which refractory sub- 
stances are submitted provide an altogether 
different problem. In Tables VII and VIII have 


been collected a few values for the coefficient of | 


required in such circumstances. The answer would 
probably be that the work should contain a descrip- 
| tion, together with a discussion of the vices and 
| virtues, of the various systems of payment by result» 
in general use; their applicability to particular 
| circumstances ; their varying elasticity and costs 
and, not least, their degree of acceptability by the 
second party to the bargain, i.e., the workman, not 
forgetting that the price should at the same time 
be reasonable. Most of these points are met in this 
edition, while much other material will also be found 
in Mr. Powell's book, first published ten years ago. 
Every page of the work reveals inside knowledge of 
the subject and this increases the regret that must 
be felt that advantage has not been taken of 
the reprinting to bring the work right up to date. 
There is, for example, no mention of the Bedaux 
system, which is now certainly of sufficient import- 
ance to claim notice. Some of the matter, also, in 
the opening chapter on “The General Situation,” 
| is now a little out of date. Payment by results is 
| to-day recognised as a good thing both for employers 
‘and employed, provided safeguards such as those 
/on which the author lays stress—absolute fairness, 
integrity, confidence, careful forethought and 
effective inspection by both men and management— 
are ensured. To-day there is far less opposition 
|than there was in 1924, and a much greater desire 
in the more ambitious and adventurous to earn 
something beyond the monotonous dead level of 
the standard rate. It is perhaps doubtful how far 
it is realised that the system is the only means, 
speaking broadly, by which the ordinary workman’s 
income can rise above “‘ cost of living.” Any altera- 
tion to the standard rate is more or less quickly 
reflected in cost-of-living figures, and the change, 
so far as he is concerned, rendered ineffective. 

Mr. Powell’s book is thoroughly well informed 
and based on intimate dealings. From the student 
to the works-manager all readers will be interested ; 
the works-manager, whether he proposes to intro- 
duce some form of piecework, or has been using 
one so long that familiarity has obscured certain 
defects which once distressed him. The author's 
| points are argued at considerable length—perhaps 
at times treatment errs somewhat in this direction, 
as, for instance, on page 236—and examples from 
‘actual work are given of both good and bad. Some 
| of the bad cases are so astonishing that the average 
works-manager may flatter himself that they would 








TABLE VIII.—Meawn Sprciric HEAT BETWEEN 25 DEG. AND ¢ DEG. C., CALCULATED IN JOULES PER GRAMME | be impossible in his own shops, but he will be wise 
AND PER DEG. C 




















Substance. 25 deg.—100 deg. C. | 25 deg.-500 deg. C. | 25 deg.—1,000 deg. | 25 deg.-1,500 deg. Authority. 
paca Cc. Cc. 
Alumina .. | 0-837 1-00 1-09 | 1-15 Wilkes. 
Alundum .. aa a 0-778 — — } —_ Norton. 
SiC brick a ..| 0-888 + 0-18 — 0-78 + 0-17 | _ Norton and Howe. 
( hromite brick | *71 0-84 0-92 | — Tadokoro, 
Clay brick | 0-83 + 0-04 0-93 + 0-04 1:08 + 0-04 | 1-25 + 0-04 Tadokoro, Brad- 
shaw. 
Magnesia brick 0-98 + 0-02 1-09 + 0-02 1-17 + 0-02 | 1-21 + 0-02 Wilkes, Dorwel and 
MgO bric | Howe. 
gO brick os .-| 0-98 + 0-04 1-05 + 0-04 1-16 + 0-04 1-24 + 0-04 Wilkes and Tado- 
810» brick koro, 
Zi 2 rick 0-84 + 0-06 0-95 + 0-06 1-10 + 0-06 | 1-24 + 0-06 Wilkes. 
-Irconia 0-46 + 0-02 | 0-55 66 | 0-75 Bradshaw, Marden 
Graphite . | 1-23 1-71 — ae. 
| | 23 ‘ Opp. 








tests were carried out by means of a 10-ton press|thermal conductivity 


and the specific heats, at 


not to be too certain. The bigger the works, the 
/more numerous the loopholes for waste, and sur- 
| prising things happen even in the most modern 
| organisations. 

Collective and individual systems are compared, 
| with a bias towards the latter as the more efficient. 
In these classes Mr. Powell shows a preference for 
| straight piecework or for premium plans in which 
|the workman gets the whole value of the time 
saved. Under all schemes the stipulated bonus is 
| expected, and where the time saved is shared the 
| total allowance must be exaggerated so that the 
'man’s fraction gives him his normal bonus. No 
|advantage presented by other systems seems to 
| offset either the troublesome calculation or the 
| psychological effect of apparent unfairness on the 


on cylindrical test-pieces 50 mm. in diameter and | various temperatures, of a number of refractory | recipient's mind. 


45 mm. high, or, alternatively, 35-7 mm. in diameter 
and 32 mm. high. The results are given in Table IV. 
In Table V are shown results obtained with the 
following special refractories: (a) magnesia brick 
rich in iron oxides, (b) magnesia brick poor in iron 
oxides, (c) chromite brick, and (d) corundum brick. 
The maximum, towards 1,000 deg., which charac- 
terises grog bricks and certain special siliceous 
= KS, - practically non-existent in the case of these 
roducts. 
(5) Density, Porosity & Permeability.—The value 
these three constants are interdependent. 
sity depends on the difference between the 
apparent density and the real; permeability to 
liquids and gases depends on porosity. Real density 


of 
Porc 





bricks. 

(7) Electrical Conductivity.—The electrical resist- 
ance of refractory substances diminishes very 
rapidly when the temperature is raised. Certain 
refractories, such, for example, as graphite, are 
used as electric resistances for heating. 


(To be continued.) 
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AssocraTION oF SpecrAL LIBRARIES AND INFORMATION 


Bureaux.—The Association of Special Libraries and 
Information Bureaux is to hold its 12th annual conference 
at St. John’s College, Cambridge, during the week-end 
commencing Friday, September 20. Particulars may be 


obtained from the secretary, 16, Russell-square, London, | 


W.C.1. Sir Richard G , Bart., F. 


regory 8., has been 
renominated President for 1935-1936. 


| Methods dealing with multiple machines are 
| discussed, and an interesting chapter covers staff 

and indirect labour. The last 150 pages will appeal 
|to the rate fixer. They embrace time allowances 
‘and calculations for various machine tools and 
| fitting, which are profitable reading and useful as 

supplementing the main subject. The book is 
| altogether a well-indexed work of real interest. 





| Dust. By 8. Cyrm Bracxrin, M.8o., Ph.D., A.I.C. 
London: Chapman and Hall, Limited. [Price 18s. 
net.] 

Tue study of dust problems is one of far-reaching 

importance, not only from the industrial point 

of view, but also from that of the national health 
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Fia. INSTALLATION WITH Brick CHIMNEY 


standpoint. The subject has been studied exten- 
sively during recent years. Emerging from a purely 
scientific inquiry, it has developed into a practical 
study of methods and processes for the extraction 
of dust from various types of industrial gases, of 
incidental and utility dusts, and of problems 
associated with the prevention of pulmonary dust | 
diseases in industry. Some dusts, such as arsenical 
dusts, are directly toxic when they are inhaled ; 
the suspended dust produced in grinding operations | 
and insoluble quartz dusts may be directly harmful 
to the lungs. A large amount of work has been 
done in this country by the Home Office and the 
Ministry of Health to minimise various forms of | 
dust hazards. Dust precipitation and removal 
has now become an integral part and highly impor- 
tant procedure in many operations. It has been 
suggested that the method of electrical precipitation 
of dust and smoke might be applied to the atmos- 
phere of large towns. However, the difficulties 
in the way are almost unsurmountable, and apart 
from this, the redepositing of the dust on to the 
towns is undesirable. The obvious solution is to 
prevent the formation of such dust and smoke. 
It is difficult, if not impossible, to av3ess the full 
economical effect of dust, but that it is of great 
importance is very evident when we consider 
the many directions in which its effects are felt. 
It has been shown that certain types of haze are 
not much concerned with hygroscopic nuclei, but 
are due simply to suspended smoke or dust particles, 
and, incidentally, a more extensive study of the 
vertical distribution of dust dispersion should throw 
further light upon the causes of the thick smoke 
haze from which our large cities sometimes suffer. 
Some attention has recently been given to the réle 
of dust particles in the propagation of ignition 
and the promotion of explosive combustion. Experi- 
ments carried out have been interpreted as sugyest 
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ing that certain forms of inert dust 
suspended in inflammable gas mix- 
tures may catalyse the combustion of 
the mixture. The propagation of 
ignition through inflammable dust 
clouds is probably determined by the 
rate of combustion of the dust and 
the specific heat and thermal conductivity of the 
dust cloud. 

In the early part of this volume the author 
deals with the various dusts which occur in nature 
and every-day life, after which he proceeds to 
discuss the réle of dust in the experimental sciences, 
industry, pathology and physiology. The origin 
of particular kinds of dust is considered, together 
with the functions of such dusts in specific spheres. 
Although Dr. Blacktin has made a special study of | 
coal dust and the self-electrification of dusts, the | 
space given to this aspect of the subject is very 
limited. 

The section dealing with atmospheric pollu- | 
tion, gives an admirable survey of the present | 
knowledge of an important subject. It is to be | 
regretted that the phraseology of the text is fre- | 
quently far from clear; there is also an insistent | 
labouring of the point, thus rendering the volume 
difficult to read. The involved idiom in which 
much of the work is written detracts to some extent 
from the merits of the volume and makes it difficult | 
at times to grasp and follow the author's argument, 
without re-reading several times. The punctuation 
is unsatisfactory and the style hardly suitable for 
a scientific treatise. The following quotation (from 
page 91) is typical of much of the text and will 
illustrate the author's style :—* Whilst ash-tray 
use will largely restrict atmospheric dissemination, 
somewhat enhanced by rain-water dissolution, 
large tobacco-ash quota will supplement breathable- 
dust population.” 


SCHONAU. 








Gustave TRASENSTER Mepa..—L’'Association des 
Ingénieurs Sortis de I'Ecole de Liége (A.I.Lg.) has 
awarded the Gustave Trasenster Medal for 1935 to Mr. 
Georges Claude, the eminent French engineer. The 
Medal was presented on February 17 to the French 


Consul at Liége for transmission to his fellow-countryman, 
who was unable to be present. 
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INSTALLATION AT CARL FREUDENBERG’S WORKS AT WEINHEIM. 


THE EDGAR ALLEN-BUELL FLUE- 
GAS DUST-SEPARATING PLANT. 


Tue principle of separating dust suspended in flue 
gases by centrifugal force has long been made use of, 
| and it might therefore be assumed that any new applica- 
| tion would be novel in detail only. The Edgar Allen- 
Buell dust separator described below, however, utilises 
the principle in a distinctly different manner from what 
| has hitherto been customary. This departure is due 
|to the researches in centrifugal gas flow of a Dutch 
| engineer, Herr H. van Tongeren, of Heemstede, and a 
| considerable number of installations embodying the 
| results of his work are successfully operating on the 
|Continent. In this country the invention has been 
| taken up by Messrs. The Buell Combustion Company, 
| Limited, 49, Moorgate, London, E.C.2, and the plant 
made by Messrs. Edgar Allen and Company, 
| Limited, Imperial Steelworks, Sheffield. A funda- 
mental part of the new design is the utilisation of the 
double eddy current existing whenever a stream of gas 
or air flows along a curved path. The formation of 
this double eddy current is illustrated by the diagram 
Fig. 3, which shows the conditions obtaining in the gas 


is 


| . oc - 
flow of a centrifugal dust separator of a conventional 


type, though improved by an external by-pass arrange- 
ment. The upper part of the cylindrical drum, it 
will be seen, is the site of an eddy revolving in a clock- 
wise direction in a plane at right angles to the path of 
the gases round the drum. In the lower part of the 
drum and the conical hopper is a second eddy revolving 
in a counter-clockwise direction. The enter 
through an opening in the drum arranged tangentially 


gases 


}and extending from the bottom to a point about a 


quarter of the depth from the top ; they escape 
through the central pipe. A sectional plan is given 
in Fig. 4. 

The effect of the double eddy, it is stated, has been 
shown to be sufficiently marked to neutralise com- 
pletely and even overcome the centrifugal action due 
to the swirl of the gases in the horizontal plane i» 
the positions in which it is directly opposed to this 
action. For example, the eddy current at the extreme 
top of the casing in Fig. 3 is so opposed, and, lower 
down, it tends to drive the dust on the outer wall of 
the drum upwards. The result is that the dust accumu- 
lates at the top, as shown in the left-hand corner, until 
its mass is sufficient to overcome the pressure ol the 
When this occurs the dust slides 
down into the hopper where the bottom current assists 
its descent. This accounts for the intermittent 
‘ puffing ” discharge of dust not infrequently observe 
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(4845.8.) 
in a eyelone separator. The left-hand portion of 
Fig. 3, shows the condition in a separator with the 
upper part of the drum formed in an unbroken cylinder. 
The right-hand portion shows how the dust can be 
removed from the top of the drum by means of the 
external by-pass, the continuity of the internal surface 


being interrupted immediately under the top plate 
by the tangential opening of the by-pass so that the 
top portion is cleared. Another form of disturbance 
resulting from the lower eddy is shown in Fig. 3. 
This is an upward current of the “‘ waterspout ” type, 
a phenomenon which can often be observed on a dusty 
road during a breeze. It is probably a function of the 
degree of conicity of the hopper, and the effect is 
that a part of the separated dust is liable to be 
picked up and discharged into the cleaned gases, thus 
impairing the efficiency of separation. It should be 
mentioned here that Fig. 3 represents only a genera- 
lised form and not any particular type, and it should 
be understood that the reference to planes in connec- 
tion with the gas flow is only for convenience in 
description. The actual path of a dust particle will be 
more or less helical from a combination of the centri- 
fugally-acting swirl and the cross current of the eddies. 

rhe utilisation of the double eddy current, a charac- 
teristic feature in the van Tongeren system, examples 
of the application of which are illustrated in Figs. 1 


and 2, may now be dealt with. It will be clear from 
Fig. 3 that the eddy flow is assisting the centrifugal 
separation in the zone between the upper and lower 
currents, indicated at X. If the outlet pipe, or chimney, 
18 prolonged downwards so as to form an inner periphery 
in way of this zone, it will be clear that the centrifugal 
action and the eddy currents are carrying the dust 


away from it, and, if an opening is made in the pipe 


at this point any gas passing through it will come 


from the area which is most free from dust. An 
opening in this position, provided with a number of 
deflecting vanes, is a second feature of the Edgar 
Allen-Buell separator. A third is that in the normal 


arrangement there are two drums, viz., a primary 
drum and a secondary drum the latter being integral 
with the dust-collecting hopper. The separator is 
installed in a variety of ways to suit different plant 
lay-outs, &c., and its construction will best be under- 
stood by taking the case in which it is fitted to a steel 
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chimney. This arrangement is shown in Figs. 5 
and 6, above. 

Referring to these illustrations, the chimney is 
indicated at a. The flue gases enter the primary 
drum, which surrounds the chimney in a volute, at 6. 
The lower part of the chimney is in connection with the 
main flue, the gas flow being cut off, when the dust 
separator is in use, by a damper. The chimney is 
interrupted at the horizontal centre of the primary 
drum by an opening furnished with a number of small 
curved vanes, not unlike turbine blades, set vertically, 
through the spaces between which part of the cleaned 
gases flow. The blades extend over the central part 
of the drum, that is, they are situated in the zone 
between the double eddies. The vanes are usually 
made so that they can be opened and closed in a manner 
analogous to that of the domestic Venetian blind. 
In this case the separator is designed for the maximum 
load of the plant and is regulated according to load 
variations by closing the vanes as the volume of the 
gases decreases. This closing sets up increased 
resistance to the gas flow through the vanes and thereby 
diverts a greater amount of gas towards the secondary 
drum. The draught pressure in the primary drum 
can thus be maintained at a definite fixed value, such 
that the volume of gas passing into the secondary drum 
is sufficient to keep up the swirling velocity necessary 
to ensure satisfactory dust separation. It is important 
to notice that the vanes, unlike the blades of a turbine, 
are not set in the plane of the flow. On the contrary 
they are set against it, and the gas flow has to turn 
through an acute angle before it can pass between the 
vanes. The dust does not make this turn but, owing 
to its inertia, is carried = the openings. As the gas 
stream in the vicinity of the ring of vanes is, due to its 
condition at the zone between the double eddies, 
already largely clear of dust, the percentage of separa- 
tion is high. 

The gases carrying the dust, in swirling round the 
drum, segregate that dust towards the outer wall of 
the drum but more particularly, due to reasons already 
explained, in the corners at the junction of the wall 
with the top and bottom of the drum. It is, therefore, 
imperative to provide a free exit from these corners 





to the secondary drum. Reference to Fig. 6 will 
show that this exit ¢ consists of a slot situated so as to 








give a tangential flow from one drum to the other, but 
the precise shape of the slot is best seen at the right 
hand of the primary drum in Fig. 5. It is of U-shaped 
cross-section, the short arms providing a passage for 
the dust from the corners and the long arm one for the 
dust centrifugally separated alon; ‘the outer wall of 
the primary drum. The whole of the gases sweeping 
round this drum do not enter the secondary separator. 
The belt adjacent to the ring of vanes may pass several 
times round it, the cleaner gas in this belt being still 
further cleaned by the separating action of the vanes. 
It will be noticed that the narrowest part of the 
volute is provided with a baffle, shown in Fig. 6. The 
object of this is to restrict the area of the inlet, and 
therefore increase the inlet velocity of the gases, at 
low loads. 

The secondary drum also makes use of the double- 
eddy effect. The inlet from the primary drum does 
not extend to the top of the secondary drum, and the 
outlet pipe comes down to approximately the centre 
of the opening, so that it is in the comparatively quiet 
zone between the two eddies. The hopper portion of 
the secondary drum is made with a much steeper angle 
than has hitherto been customary ; actually it is divided 
into different belts having a constantly steeper angle 
towards the bottom. Two of these belts are divided 
by a cylindrical portion on which the external by-pass 
from the drum opens. The object of the particular cone 
arrangement is to destroy any tendency to the forma- 
tion of a “‘ waterspout ’’ eddy upwards, and to approxi- 
mate to a trumpet shape instead of a plain cone as 
better suited to a correct velocity distribution. Two 
collecting openings are made between the drum and 
the by-pass. These are at d and e, and, as shown 
in Fig. 7, are tangentially disposed. The opening 
at d, takes away the dust which would otherwise 
collect in the corners as indicated in Fig. 3. That at 
e removes the dust deposited on the drum walls, the 
separating action being greatest at this area owing to 
the assistance of the double-eddy currents to the 
swirl flow. The outlet of the by-pass to the hopper is 
also disposed tangentially but in the direction away 
from the swirl so that an exhausting effect is set up. 
The dust enters the lower cone at the point of the 
greatest downward effect of the lower eddy. The dust 
is discharged at the bottom of the hopper into a suit- 
able air-tight receiver. The steep lower part of the 
cone is not always found to be necessary. The clean 
gases escape by the outlet pipe at the top of the drum 
to the chimney by way of a volute casing and con- 
necting trunk. 

To show the way in which the separator may be 
adapted to suit particular conditions, one or two actual 
examples will be described. The first, shown in Fig. 
2, is an installation by Messrs. Biittnerwerke A.G., 
Uerdingen, at the works of Messrs. Carl Freudenberg 
G.m.b.H., Weinheim. The gases are delivered, after 
passing through the separator, to a chimney by means 
of the induced-draught fan in the centre of the illus- 
tration. The primary drum can be readily identified 
above the fan, but the inlet to it from the boilers is 
hidden from view. The secondary drum, with the 
dust-collecting hopper and external by-pass, can also 
be identified, but the illustration does not make clear the 
position of the connection between the secondary drum 
and the primary drum. The gas discharge from the 
former passes through the centre of the primary drum. 
The gases from the primary drum thus join those of 
the secondary one. This is, however, not a point of 
importance, though it might be difficult to follow the 
connections without this explanation. It may also 
be as well to point out that the large pipes to the left 
of the illustration are merely well-lagged steam pipes. 
The boiler is of the water-tube type, of 3,400 sq. ft. 
heating surface, and is fitted with a mechanical stoker. 
The dust separator is capable of dealing with a maxi- 
mum flow of 180,000 cub. ft. of gases per hour. Two 
tests made on the plant showed an overall separating 
efficiency of 85-2 per cent. The partial efficiency, 
obtained by disregarding all dust of less than 60 
microns (0-06 mm.) diameter, was 96 per cent., and 
neglecting dust of 40 microns (0-04 mm.) diameter 
and smaller was 94-8 percent. The escaping dust was 
therefore of such small size as not to constitute a 
nuisance. The flue gases had a CO, content of 12-8 
per cent., and an outlet temperature of 153 deg. C. 

A different arrangement, in which the separator is 
installed at the base of a brick chimney, is shown in 
Fig. 1. The plant is situated at Schonau. The duct 
leading the gases from the boiler to the primary drum 
can be seen in the illustration, and the secondary drum 
with its connections are practically the same as in the 
last case. The drum seen below the primary drum is 
not a third separating chamber, as might be imagined. 
It is simply a volute casing on the outlet from the 
primary drum provided to facilitate the path of the 
gases through the right-angle turn which has to be 
made in order to connect with an induced-draught 
fan located at the back of the separator and dis- 
charging into the chimney. The overall efficiency of 
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the plant was shown by tests to be 96-1 per cent. For 
dust of 60 microns diameter and over the efficiency was 
99-5 per cent. and for dust of 40 microns and over it 
was 99-1 per cent. The dust was generally coarser than 
in the previous case. The boiler is of the water-tube 
type with a heating surface of 2,500 sq. ft., and is 
fitted with a forced-draught mechanical stoker. The 
fuel used at the time of the test consisted of equal 
parts of semi-anthracite fines and coke breeze. The 
OO, content of the gases was 10-6 per cent., and their 
outlet temperature was 133 deg. C. 

In other cases of mechanical stoker-fired boilers the 
average efficiency of the separator, shown by 13 tests, 
was the interception of 91 per cent. of the dust in the 
gases, 
lignite, 8 tests gave an average efficiency of 94 per 
cent. It will be clear from a study of Fig. 5 that the 
secondary drum alone may be used as a separator. 
This is a quite good arrangement for some conditions, 
and it is equally effective when arranged on either the 
suction or delivery side of a fan. It will also be 
apparent that the plant can be used for the inter- 
ception of dust other than that carried in boiler gases. 
In an installation to collect zinc dust, the average 
efficiency over 4 tests was 88 per cent., whilst in instal- 
lations where the separators are used to collect cement 
dust the average efficiency ranges from 76 per cent. 
to 97 per cent. The advantage of the double drums, 
it may be recapitulated, lies in the fact that regulation 
of the vanes enables the gases in the secondary drum 


































In another boiler plant fired by pulverised | 
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would be found at depths ranging from 12 ft. to 30 ft. 
below the bed Jevel of the river, and the design provided 
for a maximum load of 5 tons per square foot for the 
abutments and 10} tons per square foot for the river 
piers. The caissons for the piers were all sunk by open 
dredging; on reaching rock the cutting edge was 


sealed by concrete walls placed under water by divers, | 


the caisson unwatered, and the rock examined and 
cleaned up before the concrete hearting was placed. 
Owing to the bores proving unreliable in locating the 
rock under the north abutment and pier 6, it was de- 
| cided to make check bores at the sites of the two deepest 
foundations, piers 3 and 2, before commencing the 
| caisson-sinking. While pier 3 was proved to have a 
satisfactory rock at or about the level expected, it 
| was found that under pier 2 the rock was 20 ft. below 
| the level indicated by the earlier bores, and that it 
dipped steeply from R.L. 60 to R.L. 35 across the 
foundation, the lowest level being 77 ft. below normal 
water-level. To overcome the difficulty it was decided 
to widen the caisson by 6 ft., to found the caisson at 
R.L. 60 on rock in the down-stream well, and to utilise 
supplementary steel cylinders 5 ft. in diameter taken 
down to the bed-rock in the centre and upstream wells. 
This scheme was successfully carried out, the steel 
cylinders being made locally. Three cylinders were 
used for the centre well and four cylinders in the up- 
stream well. The cylinders were broken 5 ft. above 
the level of the cutting edge and the caisson wells were 
then hearted, divers packing the concrete, which was 





to be maintained at their most effective separating placed under water, under the cutting edge and between 


velocity under widely varying loads. 








THE ISKANDAR BRIDGE, PERAK, 
FEDERATED MALAY STATES.* 


By F. G. Coaes, M.Inst.C.E., and C, H. Clarkson, 
B.C.E. 


Tue Iskandar Bridge across the Perak river replaces 
a pontoon-bridge which had carried the main trunk 
road traffic between Penang, Ipoh, Kuala Lumpur and 
Singapore for nearly forty years. The Perak river is 
700 ft. wide at the bridge and has a computed catch- 
ment area of 3,000 sq. miles, the average rainfall in 
the catchment being about 90 in. per annum. The 
river is subject to abnormal floods, the highest flood 
recorded being in December, 1926, when the river rose 
36 ft. and the computed flood discharge at the bridge 
site was 400,000 cusecs. The normal dry-weather 
flow of the river is 2,200 cusecs and the annual flood 
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discharge is about 75,000 cusecs. | 

In 1912 the question of replacing the pontoon-bridge | 
by permanent structure was under consideration, 
but on the outbreak of war in 1914 the project was 
shelved; it remained in abeyance until December, 
1923, during the annual high-river period, when the 
condition of the pontoon-bridge caused anxiety. In 
1925 site-plans, preliminary sketches and specifications 
were sent to the Crown Agents for the Colonies, and 
by the end of 1925 two sketch designs were prepared | 
by the Crown Agents, that adopted consisting of seven 
spans of two-hinged steel arches. The flood of 1926 
made it necessary to raise the level of the bearings by | 
6 ft., and the plans were completed in 1927. Contracts | 
were placed in England for the steelwork and locally | 
for the construction and erection of the bridge. The | 
local contract was signed in April, 1928, the contract | 
time being three and a half years. 

The bridge is 928 ft. long between the centres of the 
abutment bearings, and provides a carriage-way 30 ft 
wide with no footpaths; it is designed to carry a live 
load consisting of a train made up of one 15-ton tractor 
with three 12-ton trailers occupying a space of 72 ft. | 
hy % ft., the unoccupied portion of the carriage-way 
being assumed to carry a crowd load of 100 lb. per | 
square foot. Allowance has been made for a tempera- 
ture range of 100 deg. F. and a wind pressure of 20 |b. 
per square foot of exposed area, including the load 
train. 

The central span is 160 ft. between centres of piers 
and 148 ft. between centres of bearings, the outer spans 
towards the abutments being, respectively, 150 ft., 
130 ft. and 104 ft.; each arch span consists of four 
two-hinged ribs connected by bracing. The pressed- 
steel troughing forming the deck is carried by vertical 
members riveted to the riba, the verticals carry suitable 
stringer girders to which the troughing is riveted, and 
the carriage-way is completed with a 44-in. tar- 
macadam surface. The arch ribs are supported on | 
mass-concrete piers and abutments faced with precast | 
concrete blocks. The piers are built on concrete | 
caissons provided with steel cutting-edges, the caissons | 
being hearted with mass-concrete after they reached 
a suitable rock foundation. Each caisson was 48 ft. 
by 20 ft., and was divided into three compartments. 

The original indicated that suitable rock 
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bores 


* Abstract of a paper read before the Institution of 


Civil Engineers on Tuesday, March 19, 1935. 


| appointed Director of the Phcenix Research Labora- | 





the cylinders. Each cylinder was founded in the dry 
}on sound rock and hearted in the dry up to the level 
lat which the tube was taken off for use elsewhere. 
Cylinder-sinking was carried out by dredging, using a 
}-yard Priestman clam-shell grab; divers con- 


| tinually inspected the strata, and the care taken resulted 


in no cylinder running out of plumb. 

The steel superstructure was erected from a steel 
trestle falsework arranged at the level of the bearings ; 
the individual members were light and this part of the 
construction had no features of particular interest. 
The total weight of steelwork in the superstructure 
was 1,610 tons. 

The bridge was completed in June, 1932, eight months 
after the contract date, though the unexpected diffi- 
culties experienced in the foundation for pier 2 had 
caused a delay of ten months. The total cost of the 
work, including }? mile of new road forming the bridge 
approaches, which was carried out separately from the 
bridge contracts, was about 175,000/. 








THE LATE DR. M. I. PUPIN. 


WE regret to announce the death, in New York, on 
the 12th instant, of Dr. Michael Idvorsky Pupin, 
whose name will be familiar to most of our readers in 
connection with his invention of the Pupin loading 
coil for long-distance telephone cables. Dr. Pupin, 
who was 76, was born at Idvor, Banat, Hungary, on 
October 4, 1854. He was sent to Prague at an early 
age, but emigrated to New York in 1874, and by 
working during the daytime and studying at night, | 
was able to enter Columbia University in 1879. Here | 
he supplemented his slender means by acting as a 


| 
| 
| 





| tutor to other students, and in this way was able to 


pass through the University with distinction, obtaining 
a B.A. degree in 1883 and becoming a naturalised 
American citizen at the same time. He then returned 
to Europe, studying physics and mathematics at the 
Universities of Cambridge and Berlin, and obtaining 
a Ph.D. degree from the latter in 1889. 

Returning to America in the same year, he joined 
the staff of Columbia University as imstructor in 
mathematical physics, being appointed Adjunct 
Professor of Mechanics in 1892. In 1901, he was made 
Professor of Electromechanics, and two years later was 


tory. He retained this position and his professorship 
until 1929, when he retired with the title of Emeritus 
Professor in Active Residence, a distinction awarded 
by Columbia University in recognition of distinguished 
and long-continued academic services. His pupils 
included many distinguished men, of whom we may 
mention Robert Andrews Millikan, Irving Langmuir. 
and Edwin H. Armstrong. 

In addition to his invention of the loading coil, 
previously mentioned, he made many contributions 
to the advancement of scientific knowledge. For 
instance, in 1896 he invented the method of increasing 
the rapidity of X-ray photography by placing a screen 
of fluorescent material between the object and the 
photographic plate. He also discovered secondary 
X-ray radiations, and produced X-ray photographs for 
use as a guide to surgeons in operations. In 1899, he 
published his mathematical theory of artificial lines or 
networks, which has been widely applied since then, 
and, in 1902, he was granted a patent for tuned electrical | 
circuits, the patent being acquired by the Marconi 
Company. 








| and had served on the Council of this body. 
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He had a long connection with the American Institute 
of Electrical Engineers, having become an associate of 
ithe Institute in 1890, a Fellow in 1915, President for 
| the 1925-26 session, and an honorary life member jn 
| 1928. He was awarded the Edison Medal in 1929, 
}and the John Fritz Medal in 1932. On the occasion 
lof the presentation of the latter he gave an address 
entitled ‘“‘ The Power Age,” which attracted consider. 
able attention on both sides of the Atlantic. That 
the value of his work was well recognised during his 
lifetime may be gathered from the numerous awards 
made to him. In addition to those already mentioned, 
he was awarded the Medal of Honour of the Institut 
of Radio Engineers in 1924, the Cresson Medal of th: 
Franklin Institute in 1902, the Herbert Prize of th: 
French Academy of Sciences in 1916, and the George 
Washington Award of the Western Society of Engineers 
in 1928. He also received about 20 honorary degrees 
from various universities. In addition to the purely 
scientific awards mentioned, he received the Order of 
the White Lion, Second Class, of Czechoslovakia in 
1929 and the Order of the White Eagle, First Class, of 
Jugoslavia in 1930. During the period of the Ameri- 
can participation in the World War, 1917-1918, he 
devoted his energies to a number of scientific investiga 
tions of naval and military value, his devices for 
assisting in the detection of submarines being particu 
larly successful. 

Although in the above we have only been able to 
give a brief outline of the career of Dr. Pupin, it will, 
we hope, be clear that his work has been of value not 
only to his adopted country, but to the world in general 
His autobiography, published in 1922, and entitled 
From Immigrant to Inventor, provides further testimony 
of the truth of this statement. 


| 











THE LATE MR. JOHN GRAY 


WE regret to record the death of Mr. John Gray, 
which occurred in London on Tuesday, March 12, at 
the age of sixty. 

Mr. Gray, who was born on April 18, 1874, was 
educated at George Watson’s College, Edinburgh, and 
received his engineering training at Glasgow University, 
where he took his Bachelor’s degree in that subject 
in 1894. During his time at the University, he devoted 
his summer vacations to attending Messrs. Kelvin and 
James White’s works, where be assisted in the experi- 
mental research department and handled Lord Kelvin’s 
scientific correspondence. Asa result, he was appointed 
private assistant and secretary to Lord Kelvin, but 
after a short time in this position he joined the staff 
of Messrs. Marks and Clerk, the well-known consulting 
engineers and patent agents, first as a pupil, then as 
}one of the technical staff, and finally as manager of 
| their Manchester office. In 1902, he was appointed 
| head of the Patent Department of Messrs. The British 
Thomson-Houston Company, Limited, and was still 
| cocupying this position in 1927, when he joined the 
| Board of Directors. During his period with this 
firm, electrical engineering has seen an extraordinary 
development, which has been reflected in the invention 
and improvement of apparatus of all kinds. In this 
development the British Thomson-Houston Company 
has played a leading part, and Mr. Gray’s work became 
of increased importance as time went on. 

Mr. Gray was elected an Associate Member of the 
Institution of Electrical Engineers in 1902, and trans- 
ferred to the class of Member in 1913. He was also 
a member of the Chartered Institute of Patent Agents, 
When the 
original British Broadcasting Company was formed in 
1922, with the British Thomson-Houston Company 4s 
one of the constituent firms, he was one of the directors. 
He was also a director of the Calorizing Corporation of 
Great Britain, Limited, and chairman of Messrs. The 
Hotpoint Electrical Appliance Company, Limited 











Tae Junior Lystirution or Eneiweers.—The first 
Commemoration Lecture of the Junior Institution 0 
Engineers (Sheffield and District Section) was delivered 
by Mr. R. W. Bailey in the Mappin Hall of the Univer 
sity of Sheffield on February 15. The president, Mr. A.J. 
Grant, occupied the Chair, and at the outset of the meet 
ing, Mr. W. F. C. Cooper, the chairman of the Section. 
explained that these annual public Commemoration 
Lectures had been instituted to mark the twenty-fret 


anniversary of the Section and, incidentally also, 
the jubilee of the Institution. In the course of his 
lecture, which dealt with “ Plastic Strain and Creep 


Stress,’ Mr. Bailey stated that when metals wer under 
strain at high temperatures, intercrystalline separation 
might sometimes occur, resulting in fracture | with 
negligible ductility. Granular and inter-granular failure 
might oceur with the same metal at different temper 
tures, and the data seemed consistent with Rosenhain s 


amorphous-boundary theory. Generally, it might ” 
| said that the best ductility was found in cases 1) penser 
yy therm 


creep resistance had been weakened seriously | 
treatment, and in cases in which high resistance t 
creep occurred there was low ductility. There was ™ 
need, however, for the fact of intercrystalline failure to 
cause alarm. 
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LABOUR NOTES. 


\r a conference in London on Wednesday last 
week, the Engineering and Allied Employers’ National 
Federation gave a considered reply to the arguments 
put forward by the engineering trade unions in support 
of their demand for a wages advance of 2d. per hour, 
with an equivalent increase of piecework prices, and 
revision of the 1931 agreement covering piecework, 
overtime and nightshift conditions. Sir John Siddeley 
was in the chair, and the reply to the case presented 
by the trade unions was made by Mr. Alexander 
Ramsay, M.P., Director of the Federation. The 
application, Mr. Ramsay said, had received the pro- 
longed and intimate consideration of the employers 
in the industry, and they were unanimously of the 
opinion that it was one which must definitely be refused. 
If. however, the unions, on reconsideration, were 
prepared to modify their position, the employers would 
be willing for the two sides to appoint small, but 
representative, committees to examine the whole 
question further with a view to exploring the situation 
in order to see if an arrangement, capable of mutual 
recommendation, could be found. The unions 
acquiesced in the employers’ suggestion of the appoint- 
ment of committees, and the conference was adjourned. 


In submitting the unions’ case at the earlier confer- 
ence, on December 19, Mr. Little, the president of the 
Amalgamated Engineering Union, stated that skilled 
engineering workers were receiving very low wages 
in comparison with those paid to workers in similar 
grades in other industries. Dealing with that assertion 
in the course of his reply, Mr. Ramsay said that he 
was sorry it had been made. “ There is not,” he 
observed, “a man in this room who is not proud of 
his craftsmanship—whichever side he is on. I should 
like to think that we are all a little concerned with the 
credit of the industry and the reputation of the indus- 
try, and I, therefore, think it is regrettable that a general 
charge of this kind should be levelled and spread if it 
cannot be sustained, and I am going to submit to 
you that, on the facts of the case, it cannot be sus- 
tained.” ae 

The practice of the Federation, Mr. Ramsay said, 
was to take out in October every year figures for a 
normal week relating to all the skilled men in the 
industry—time workers as well as piece-workers. 
According to the ascertainment made in October, 1934, 
the actual earnings of those skilled men over the 
whole industry was 738. 0jd. per week. Reckoned on 
the basis of a 47 hours’ week, the earnings were 70s. 94d. 
per week. Bearing in mind the conditions under which 
engineering had to operate—it was a highly competi- 
tive industry, depending for a great deal of its work on 
world markets—it seemed to him that an average of 
3l. 10s. per week per head, including all skilled men, 
was not an unreasonable wage. Taking all the men in 
the industry who are not skilled, the average earnings 
for the same week was 62s. 23d.; on a 47-hours’ week 
basis, they were 59s. 24d. 


Proceeding to deal with specific cases mentioned by 
Mr. Little, Mr. Ramsay said that the rates given were 


the nominal time rates. As most of them knew, far 
more time workers were on a level above the nominal 
rate than on the nominal rate itself. In at least half 
the industry—at the moment it was more than half— 
men were working on systems of payment by results of 


one kind or another, and, therefore, the nominal rate 
of a district was simply no criterion at all as to what 
was being picked up. For fitters and turners in London, 
Mr. Little quoted 62s. lld. per week. The actual 
earnings for all fitters and turners in London, time 
workers as well as pieceworkers, on a 47-hours’ week 
basis, was shown by the October examination to be 
i4s.6}d. The rate quoted by Mr. Little for Birmingham 


was 58s.; the actual average earnings were 77s. 2d. 
per week. For Manchester, 58s. had been quoted, 
whereas the actual average weekly earnings were 


67s. Yd. The labourers’ weekly wage given for London 
was 458. 34d.; the actual earnings were 51s. 34d. For 


Birmingham, 42s. was quoted; the average earnings 
were 508. 3d. For Manchester, 40s. to 42s. were given, 
whereas the average earnings were 43s. 9}d. 


The average earnings of all semi-skilled men on the 


basis of a 47-hours’ week were shown by the return, 
Mr Ramsay said, to be 62s. 84d. These figures, which 
Were true figures, did not, he claimed, bear out the 
general charge that the industry was paying very low 
Wages. “IT assure you,” he proceeded, “that my 


colleagues on this side of the table do not regard them 
in any way as the subject of an apologia. Indeed, 
when you bear in mind that this is a highly competitive 
industry, at least half of its livelihood depending upon 
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| export trade and fierce competition ruling everywhere, 
I am not sure that we, and you, too, because I bring 
you into this—I am not sure that the engineering 
industry is not entitled to take credit to itself that after 
these bad times, and the difficult times in which we find 
ourselves now, it has been able to make so appreciable 
a contribution to the welfare of the workers of this 
country.” 





There was the further important consideration to be 
remembered, Mr. Ramsay said, that during the slump 
years, when cuts and reductions of were more 
or less the order of the day, half the workpeople in the 
industry, the time workers,, suffered no reduction at 
all. only alterations made affected the piece- 
worker, who had a capacity for the reduc- 
tions imposed. That they had that capacity was 
demonstrated by the prevailing high earnings of piece- 
workers. 





Viewing the industry as a whole, it had not, Mr. 
Ramsay submitted, on the basis of all the data available, 
recovered to the normal position of the pre-slump 

iod. In and important sections, due to 
circumstances which could not be controlled, the 
conditions were still slump conditions, and there was 
no prospect of a rapid improvement. He could not 
help feeling that it would have shown a greater appre- 
ciation of the realities of the situation if the unions’ 
application had been delayed until general prosperity 
was more evident and until the out was brighter 
and more certain than was now the case. Actually, 
however, at this stage of only partial recovery and 
grave limitation, the unions had submitted demands 
which would add 12,000,000/. a year to manufacturing 
costs in the industry. 


In February, the number of unemployed members 
of the United Patternmakers’ Association decreased 
from 1,223 to 1,129. On the transitional list there were 
270, i.e., three less than in the previous month. The 
number in receipt of sick benefit was 288, and the 
number in. receipt of superannuation benefit 659. The 
total membership is 10,088. , 


The Bureau of Labour Statistics in the United 
States Department of Labour has published a Bulletin 
containing a verbatim report of the discussion at the 
1933 meeting in Chicago of the International Associa- 
tion of Industrial Accident Boards and Commissions. 
The papers read in the different sections ranged over 
the whole subject of industrial accidents and diseases, 
and much interesting information as to American 
practice was given by commentators on them. Prac- 
tical men will find much that can hardly fail to be 
useful to them in the details contributed relating to 
safety precautions. 


Apparently, daily moat superintendents and 
workers for the purpose of discussing safety 
are a success, especially where plants are on 


meeting of the kind, a speaker related, the super- 
intendent had been talking for about 20 minutes 
when a worker at the back of the hall reached for his 
hat and made for the door. ‘“‘ Wait a minute,” said 
the superintendent, ““why are you going out?” 
** Listen, Mister,” replied the man, “if what you say 
is true, the company can have my job right now. Do 
you know what I had to do yesterday ?_ I am a truck 
driver. I was down at the station, and the foreman 
put on my truck 3 bales of scrap paper, 4 cylinders of 
nitrogen, 8 cylinders of oxygen, 3 cases of dynamite, 
and some other stuff, and forced me to drive up the 
middle of this city to the plant with that kind of load 
on my truck. If what you say is true, I don’t want 
the job any longer.” Changes, the speaker said, 
were introduced that “‘ not only made it possible for 
this man to keep his job, but whereby the lives of 
many of the citizens would not be endangered by 
equally foolish jobs in the future.” 


At the offices of the Cotton Spinners’ and Manufac- 
turers’ Association in Manchester on Friday last 
week, the new agreement covering the wages of 
weavers was formally ratified, representatives of 
both sides signing the completed lists. About 160,000 
cotton operatives are affected by the agreement, 
which is the outcome of prolonged negotiations and is 
now to be proposed by the organisations of the employers 
and weavers as suitable for inclusion under the terms 
of the Cotton Manufacturing Industry (Temporary 
Provisions) Act, 1934. 


At a meeting in London ‘last week of the National 








Joint Industrial Council for the Electricity Supply 


“ one activity,” to use the American term. At one: 





397 
Industry, the men’s side put forward an application 
for a wages increase of 2d. per hour. In support of 
the claim, Mr. G. P. Dean, the secretary of the trade 
union side, referred to the expansion of the industry, 
and said that further vigorous expansion in the indus- 
trial and domestic use of electricity was to be expected. 
The addition, which concession of the claim would make 
to the wage cost of electricity supply, would be compara- 
tively small. The reply of the employers will be given 
ata meeting of the Council on April 25. 








Workers at the Gloucester establishment of 
the Hawker have gone on strike 
the employment of non-union labour and the 


against 

operation of a bonus of payment by results, and 
subsequently a coneidbeable maa of their fellows at 
the firm’s Ringston plant ceased work in sympathy. 
The are unofficial, and there is fear that 
if they the consequences may be serious for the 
strikers. 


The weekly organ of the International Labour Office 
at Geneva states that concluded between 
France and Sweden and between France and Denmark 
for the reciprocal admission of student employees, are 
further additions to the series of agreements of this 
kind which various. E countries have con- 
cluded in recent years. The two arrangements define 
student employees as citizens of either country entering 
the other for a specified period for the purpose of 
improving their knowledge of commercial and trade 
practice while working in an industrial or commercial 
undertaking for a year, or for eighteen months at the 
most, and both fix the maximum number of permits 
to be granted by each country at 50 a year; this 
number of posts may be held by student employees, 
irrespective of the labour situation in the occupation 
concerned, a 

Employers of either country who engage student 
employees from the other must undertake to pay them 
at the rates fixed by collective agreements or, where 
no collective agreements exist, at the ordinary rates 
current in the occupation and district. As regards the 
formalities to be completed by persons desiring to take 
advantage of these conditions, the procedure is similar 
to that prescribed in previous agreements relating to 
student employees, particularly the arrangement con- 
cluded between France and jum on March 8, 1934. 


During 1934, 232 permits to work overtime were 
granted in Belgium, covering 8,175 workers and allow- 
ing 660,261 hours of overtime to be worked. Provision 
for such permits is made in the Eight-Hour Day Act of 
June 14, 1921. The numbers of permits accorded in 
previous years were: 1,133 in 1929, 608 in 1930, 284 in 
1931, 176 in 1932 and 252 in 1933. 





In an analysis of wage and hour trends in the United 
States steel industry, the National Recovery Adminis- 
tration says that the provisions for an eight hours’ day 
and a 40-hours’ woe -oveniea over a six-months’ 
period, together with wage increases under the code of 
fair competition, have maintained earnings and employ- 
ment through periods of declining production, and 
shared with workers the benefits of rising production 
and higher prices. Statistics required by the code show 
that in September, 1934, when production reached its 
lowest level since the code came into operation, there 
were 43,682 more employees than in June, 1933, the 
last month under pre-code conditions. According to an 
estimate by N.R.A., 381,828 employees earned 8,000,000 
dols. more than they would have earned on the June, 
1933, basis; the index of wage earners’ weekly pay 
dropped only 22-4 points from the June, 1933, base, 
while production on the basis of ingot capacity dropped 
from 45-96 per cent. to 22-9 per cent., and man-hour 
operations were 68-6 per cent, of the operations in June, 
1933. 


The analysis, which is reproduced in Steel Facts, a 
publication of the American Iron and Steel Institute, 
goes on to say that in December, 1934, production 
had risen to 35-5 per cent. of ingot capacity, and man- 
hour operations had increased to 84-3 per cent. of the 
June, 1933, base. There were 48,199 more jobs; the 
December pay-roll of 35,362,732 dols. was estimated 
to be 9,000,000 dols. higher than it would have been 
under pre-code conditions; and the index of wage 
earners’ weekly pay was 95-5 per cent. of the June, 
1933, base. e average hourly wage in December, 
1934, had risen 37-4 per cent. to 65 cents, and the 
average weekly wage was 95-5 per cent. of the June, 
1933, base, despite a reduction in weekly hours from 





39-4 to 27-4. 
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STREAMLINED LOCOMOTIVES. 
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Fig. 2. 


STREAMLINED LOCOMOTIVES. 


Spectr trains or vehicles of the railear type are now | understood and the work was not 


in operation in various countries at scheduled speeds 
higher than that normally maintained 


As 


considerably 
by the more conventional type of express train. 


| 
| 





locomotives was carried out in a tentative way at least 
thirty years ago, the problem was then not fully 
pursued. 
matter, indeed, was probably hardly worth pursuing, 
in view of normal express-train speeds at that time. 
The higher speeds, however, which have been attempted 


. ‘ 
they are in general of the single vehicle, or two-unit | in the last few years, have given the subject a new 
type, they have lent themselves to the application of | interest, and if commercial operation at the speeds entirely new design, and the whole of the motion gear 


streamlining, and owe a considerable part of their 
practical success to the reduction of air resistance, 
which has been achieved in this way. The type of 
accommodation which can be offered to passengers 
in this class of train is. however, considerably below 
the standard which the public has come to expect on 
main-line expresses, and the movement towards higher 
speeds on the railways has naturally re-directed atten- 
tion to the possibility of improving the performance 
of ordinary trains by means of streamlining. Although, 
if the full advantage of streamlining is to be obtained 
with long trains comprising dining-car and sleeper 
stock, it will be necessary to reconsider the design of 
the passenger vehicles themselves, it is natural that 
the problem should first be approached from the point 
of the locomotive, and in Figs, 1 to 5 on this and the 
opposite pages, we are able to illustrate streamlined 
locomotives which have been developed in this country 
and Germany. 





Although the application of streamlining to steam | 


reached in the recent spectacular performance on the 
London and North Eastern Railway are to be aimed 
at, the proper streamlining of locomotive form will 
become a matter of vital importance. The North 
Eastern run, which we deal with on page 324 of this 
issue, illustrates the possibilities even of present-day 
equipment, but the result can only have been achieved 
with a fuel expenditure that could have been consider- 
ably reduced had a fully streamlined locomotive been 
available. 

As will be seen from a comparison of Figs. 1 and 2, 
while the Great Western Railway has modified one of 
their “‘ King” class locomotives for the purpose of 
experimental work on streamlining, the German State 
Railways have constructed a new vehicle designed 
throughout from the streamline point of view. Although 
British locomotives are normally of cleaner build, and 


with fewer outside appurtenances than is usual in | 


Continental practice, and in this respect the King 
Henry VII is no exception to the rule, it is clear that 





4-f-4 Type StreaMiinep Locomotive; GERMAN State Ratiways. 


| the bogie and exposed motion work make no approxi- 
mation to streamline form, and will tend to mask the 


The | reduction in air resistance obtained by the streamlining 


| of the upper works. Air resistance tests have as a matter 
of fact shown that shrouding the moving parts has most 
important effects, and in the German engine full advan- 
tage has been taken of the opportunity presented by an 


| having been enclosed. The form of the completed loco- 
motive was determined by wind-tunnel tests, but the 

| feasibility of shrouding the motion gear without danger 

| of overheating or other troubles was investigated by 

| experimental work on a trial locomotive on which total 
enclosure of the motion was employed. As will be seen 
from Figs. 2 and 3, the streamlined engine is well prov!- 

| ded with hinged doors and sliding panels, which permit 
of access to the interior. 

This German locomotive was built by Messrs. Borsig 

Lokomotiv-Werke G.m.b.H., of Berlin-Tegel. It repre- 
| sents the first of three ordered by the State Railway 
Company. The second is a duplicate that will be 
finished at an early date, while the third, to follow 
later, will be equipped for pulverised-fuel firing, and 
| will have the driver’s cab situated at the front end. 
| The trial locomotive on which the effect of enclosing 
the motion gear was tested, was also of Borsig manu- 
facture. It was described in an article in our columns 
| last year (see vol. cxxxvii, p. 597). 
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CONTRACTS. 


Messrs. Epoar ALLEN anpd Company, LimitreD, 


Imperial Steel Works, Sheffield, 9, have received orders 
for a rotary kiln for a cement works in Australia, for 


eight “ Stag” tube mills for the Rand, South Africa, 


for two large Edgar Allen-Buell rotary dryers for clients 


abroad, and for two vibrating screens, measuring 5 ft. by 
14 ft., for a limestone quarry plant. 


Messrs. THe Brusu Eecrrica, ENGINEERING 
Company, Liurrep, Falcon Works, 
have secured an order for a 15,000-kW Brush-Ljungstrom 
turbo-alternator for the Watford Corporation Electricity 
Supply. This will constitute the sixth Brush-Ljungstrom 
turbo-alternator to be supplied for this Corporation, 
the five previous sets ranging from 1,500 kW to 7,000 kW. 


Messrs. THe Hunsitet Encine Company, Limirep, 
Hunslet Engine Works, Jack-lane, 10, have 
received an order from the Assam Bengal Railway 
Company for six metre-gauge, inside-drive locomotives 
of the 2-6-0 type, with six-wheel tenders. The loco- 
motives are of the YK class and are fitted with super- 
heaters. Three of the engines will be furnished with 
R.C. poppet-valve gear, and the other three with Caprotti 


poppet-valve gear. The outside cylinders measure 
14 in. by 22 in. 
Messrs. J. Browerr Linpiey (1931), Lirrep, 


Coborn Works, Letchworth, Herts, have recently com- 
pleted two motor-driven air compressors for installation 
in a South African mine and at the Parel Works of the 
Bombay, Baroda and Central India Railway. The first 
is @ two-crank, two-stage compressor driven by a 
200-h.p. induction motor and having a capacity of 
1,000 cub. ft. of free air per minute, compressed to 86-100 
Ib. per square inch. The second is of similar type, but 
is driven by a direct-current motor and has a capacity 
of 850 oub. ft. of free air per minute compressed to 

per square inch. An intercooler onl 

are included 


W.C.2, have received an order from the Liverpool 
Corporation for a wireless approach beacon to assist 
aeroplane pilots entering Speke Aerodrome in bad 
weather. The main approach beacon 
type and in addition, two “ marker” beacons will 
indicate the correct line of approach, first when the pilot 
is a distance of three miles and second when he passes 
over the boundary of the aerodrome. 


Tur Lonpow anp Nortu Eastern Rartway Company 


Loughborough, 


1 


We have received from the Department. of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 


Draw Bars for wagons, 2,000. Royal State Railways 
of Siam, Bangkok; May 10. (G.Y. 14,907.) 


Virgin Lead, soft, blue, 20 tons, in l-cwt. pigs. Bag- 
dad District Water Board; March 30. (G.Y. 14,926.) 


Seamless Tubes, 20,000 m., 54 mm. outside diameter 
and 45 mm. inside diameter, with an A.P.I. thread, 
11} threads per inch. Argentine State Oilfields, 
Buenos Aires; April 15. (G.Y. 14,927.) 


Lead-Covered Cable, single and twin, 0-044-in., rubber- 
insulated. Posts and Telegraphs Department, Melbourne ; 
May 14. (A.Y. 12,965.) 


Porcelain Insulators for voltages up to 70 kV. State 
Electricity Commission of Victoria, Melbourne ; April 29. 
(A.Y. 12,966.) 


Telephone Switchboards, magneto cordless type, 75 
six-line, and 25 ten-line. South African Union Tender 
and Supplies Board, Pretoria; April 19. (A.Y. 12,967.) 


Posts and Telegraphs Depart- 
(A.Y. 12,968.) 


Portable Arc-Welding Equipment, comprising a 25-30 
h.p. petrol motor, coupled to a 200-ampere, d.c. generator, 
complete with all accessories. A portable emery grinder 
is also required. Argentine State Oilfields, Buenos 
Aires; April 10. (A.Y. 12,969.) 


Paper Jointing Sleeves. 
ment, Melbourne; April 2 





10 Ib. | 
an aftercooler | 


| 
Messrs. Marcont’s Wire cess TeLecrarn Company, | 
Limtrep, Electra House, Victoria-embankment, London, | 


is of the aural | 


has placed orders for 2,000 twelve-ton goods wagons. | 


Messrs. Birmingham Railway 
Company, Limited, Smethwick ; Messrs. Metropolitan- 
Cammell Carriage, Wagon and Finance Company, 
Limited, Birmingham ; and Messrs. R. Y. Pickering and 
Company, Limited, Wishaw, are each supplying 250 
covered wagons; Messrs. Cravens Railway Carriage 
and Wagon Company, Limited, Darnall, Sheffield, are 
supplying 250 open wagons, Messrs. Hurst Nelson and 
Company, Limited, Motherwell, 250 covered and 250 
open wagons, and Messrs. C. Roberts and Company 
Limited, Horbury Junction, near Wakefield, 500 covered 


Carriage and Wagon 


wagons. All these wagons are to be fitted with vacuum 
brakes 
Messrs. Joun Tuomrson Water Tost Borers, | 


Limirep, Wolverhampton, have just received orders 
for four stoker-fired water-tube boilers from Messrs. 
Scottish Oils, Limited, for their Addiewell Works, and 
for two stoker-fired water-tube boilers for the Frankley 





pumping station of the City of Birmingham Water | 

Jepartment. 
Messrs. Tue Parsons Ou. Enocine Company, 

Limirep, Town Quay Works, Southampton, have 


received an order for 150 reverse gears of their manu- 
facture. This follows an order for 50 gears (making 
200 in all) from the same clients 


Messes. InTerRNational Marine Rapio Company, 
Limirep, Connaught House, Aldwych, London, W.C.2, 
are to insta'l their latest radio transmitters, crystal. 
control short-wave equipment, automatic alarms and 
direction finders on board three vessels of the Blue Star 
Line building by Messrs. Harland and Wolff, Limited, 
and Messrs. Cammell Laird and Company, Limited. 








PERSONAL. 


Messrs. Hices Morons, Lrurrep, Witton, Birming- 
ham, 6, owing to the increased demand for their motors 
and dynamos are erecting an extension, 25,000 sq. ft. in 
area, to their machine shop. They are, moreover, 
contemplating putting further extensions in hand before 
the end of the year. 


Messrs. Coantes CHURCHILL AND Company, Lrurrep, 
27, Walnut Tree-walk, Kennington, London, 8.E.11, 
have recently changed the addresses of two of their 
branches. Their Gl w office is now at 238, West 





CGeorge-street, C.2, and their Manchester office at 46, 


Princeas-street | 


Messrs. Tuck anp Company, Lourrep, 61, St. Mary | 
(xe, London, E.C.3, have re-organised their sales sta 
owing to increased trade. The number of representatives | 
has been increased and Mr. G. C. 8. Tydeman has been | 
appointed sales manager. 

Mr. R. 8. Bamegr, A.M.Inst.C.E., has left 
Sir Lindsay Parkinson and Company, Limited, to join 
the board of Messrs. Tarran ladustricn, Limited, civil | 


Mesars. | 


engineering and building contractors, and will control | Proceedings o 


the firm's London office, at 12-15, Dartmouth-street, 


Westminster, Lendon, 8.W.1. 


Steel Windows.—-A firm in Beirut, Syria, is desirous 


of receiving catalogues and quotations from United 
Kingdom manufacturers of steel windows. (G.Y. 
14,928.) 








BOOKS RECEIVED. 


Method of Calculation of Radiant Heat Transmission 
in Furnaces. By Avex. M. Goorvircn. Leningrad : 
The Chief Editorial Office for Energetics. 

Aus dem Archiv der Deutschen Seewarte. Vol. 53, No. 5. 
Die Nichtperiodischen Hinfliisse auf die Gezeiten der 


Elbe bei Hamburg. By Dr.-Inc. Epcar Scuvurrze. 
Hamburg » Deutsche Seewarte. 

Ministero dei Lavori Pubdblici. Servizio Idrografico. 
Ufficio Idrografico del Po. Annali Idrologici, 1933. 
Part Il. Elaborazioni e Studi. Parma: Ufficio 
Idrografico del Po. [Price 25 lire.] 

Maschinen und Werkzeuge des Gesenkschmeidens. By 
Hans C. Braun and H. Kagssperc. Berlin: V.D.1. 
Verlag G.m.b.H. [Price 1-90 marks.] 

Electricity and Fire Risk. By E.8. Hopexrs. London: 


Sir Isaac Pitman and Sons, Limited. 
net.] 

Annual Report of the Progress of Applied Chemistry. 
Vol. XIX., 1934. London: Society of Chemical 
Industry. [Price7s 6d. to members, and 12s. 6d. to non- 
mem bers. } 

Proceedings of 


[Price 10s. 6d. 


the Fourth International Congress for 


Applied Mechanics, Cambridge. July 3-9, 1934. 
Cambridge : University Press. 
United States Bureau of Standards. Circular No. 405. 


Standards for Gas Service. Washington : Superintend- 
ent of Documents. [Price 20 cents.] 

United States Bureau of Mines. Technical Paper No. 561. 
Mechanical Equipment Used in the Drilling and Pro- 
duction of Oil and Gas Wells in the Oklahoma City 
Field. By G. Wave. [Price 10 cents.) Economic 
Paper No. 17. Arsenic. By P. M. Tyier and A. V. 
Perar. [Price 5 cents.) Washington : Superintend- 
ent of Documents. 

An Introduction to Structural Theory and Design Theory. 


By H. Surmertanp and H. L. Bowman. Second 
edition. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 


[Price 17s. 6d. net.] 

The Principles of Electric Power Transmission by Alter- 
nating Currents. By H. Wappicor. Third edition. 
London : Chapman and Hall, Limited. [Price 21s. net.] 

Electricity Law and Practice. A Handbook on the Applica- 
tion and Effect of the Electricity (Supply) Acts, 1882- 
1935. By R. H. SrupHorme. London: Sir Isaac 
Pitman and Sons, Limited. [Price 30s. net.) 


of Scientific and Industrial Research. Index 
to the Literature of Food Investigation. Vol. VI. No. 1. 
March, 1934. London: H.M. Stationery Office. 
[Price 5e. net.) 

Physical Society. Reports on Progress in Physics. Lon- 
ion: Offices of the Physical Society. [Price 12s. 6d. 

to Non-members. ] 
Practical Designing in Reinforced Concrete. Part III. 


By M. T. Canrett. London: 
Limited. [Price 12s. 6d. net.] 
Stromungsmaschinen. Forschungsheft 

V.D.1. Verlag, G.m.b.H. 

Seehafendbau. Vol. Ill. Part |. Besondere Hafenbauwerke. 
By Dr.-Ine. F. W. Orro Scuvize. Berlin: Wilhelm 
Ernst und Sohn. [Price 5-70 marks.] 

Proceedi of the American Society of Civil Engineers. 
Vol. LX. 1934. Part Il. Transactions. New York : 
Offices of the Society. 

the Rugby Engineering Society. Vol. 


E. and F. N. Spon, 


370. Berlin : 
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NOTES FROM THE NORTH. 


Gruaseow, Wednesda, 


Scottish Steel Trade.—-The recent improvement in the 
Scottish steel trade is fully maintained, and the pre. 
vailing conditions are considered very satisfactory, 
Home consumers are still the chief source of current 
business, and specifications for boiler plates, ship plates 


and sections are coming to hand with fair regularity and 
plant is being kept steadily employed. Export orders 
are none too plentiful at the present time, although a 
moderate tonnage is always going through. Inquiries 
for overseas lots are not very numerous. In the black. 
steel sheet trade there is a steady demand for the heavier 
gauges for home consumption, but light sheets continue 
quiet. There is very little business passing for overseas, 
Prices are unchanged, and the following are the current 
market quotations :—Boiler plates, 9. 5s. per ton; 
ship plates, 81. 15s. per ton ; sections, 81. 7s. 6d. per ton ; 
black-steel sheets, 4 in., 81. 10s. per ton, and No. 24 
gauge, in minimum 4-ton lots, 10/. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 13/. per ton, 
in minimum 4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The slight change for the better 
which has been in evidence of late in the malleable-iron 
trade of the West of Scotland still continues, and quite 
a steady output is general. The re-rollers of steel bars 
are also a shade better off for work this week, although 
short time still prevails. The uncertainty of a tariff 
change has a tendency to hinder the placing of more 
business locally. Market quotations are as follows: 
“Crown ” bars, 91. 15s. per ton for home delivery, and 

. 5s. per ton for export; and re-rolled steel bars, 
81. 12s. per ton for home delivery, and 71. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—A steady tone still rules in 
the Scottish pig-iron trade and the current output is 
being well taken up. Orders from the foundries show a 
little improvement and the outlook generally is fairly 
satisfactory. The number of furnaces in blast at present 
remains at twelve. The following are the current quota- 
tions :—Hematite, 7ls. per ton, delivered at the steel 
works ; and foundry iron, No. 1, 72s. 6d. per ton, and 
No. 3, 708. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, March 16, amounted to 470 tons. Of that 
total, 393 tons went overseas and 77 tons coastwise. 
During the corresponding week of last year, the figures 
were 138 tons overseas and 71 tons coastwise, making a 
total shipment of 209 tons. 

Shipbuilding : Government Work for Dumbarton.—The 
Admiralty have decided, subject to the settlement of 
certain points of detail, to place the order for the con- 
struction of the surveying ship of the 1934 programme 
H.M.S. Stork—with Messrs. William Denny and Brothers, 
Limited, Dumbarton. This new vessel will have a 
displacement of fully 1,300 tons. Of the three new 
Scottish fishery cruisers to be ordered by the Govern- 
ment, it is understood that the first of these is to be 
built by Messrs. Denny, Dumbarton. This vessel will 
be 280 tons gross and will be 130 ft. long. She will be 
the largest of the three to be ordered. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrippLeEsBRouGH, Wednesday 


The Cleveland Iron Trade.—Market transactions i” 
Cleveland pig-iron are few, owing to little of the output 
being available for sale. After making provision for 
their own consuming works, manufacturers have barely 
sufficient iron to satisfy demands against running con- 
tracts, and restrictions imposed on merchants’ operations 
confine second-hand sales to very narrow limits. Iron- 
masters still reserve to themselves the right to suppl) 
direct the needs of principal British consumers who have 
to come on the market for supplies, and obstacles te 
overseas trade are very difficult to overcome. — Makers 
have next to no unsold iron stored at the blast-furnaces. 
Export quotations remain well below the fixed minimum 
figures for other than overseas trade, which are at the 
equivalent of No. 3 g.m.b. at 67s. 6d. for local consump- 
tion, 698. 6d. delivered to North of England areas beyond 
the Middlesbrough zone, 67s. 3d. delivered to Falkirk, 
and 70s. 3d. delivered to Glasgow. 


Hematite.—There is little to report concerning con- 
ditions in the East Coast hematite trade. A furnace 
may go out of blast shortly for repairs, but when it 
ceases to function an idle stack is likely to be rekindled. 
Recent events have made producers less than ever 
inclined to negotiate for Continental orders, which ase 
obtainable only by accepting substantially below prices 
readily realised for home purposes. Stocks are far from 
heavy, and are largely sold to consumers and merchants 
Sheffield customers have been taking supplies of East 
Coast brands less freely than for some time, but are 
expected to call for larger quantities in the near future 
The temporary shrinkage of demand for consumption = 
the Sheffield district is mainly responsible for the slight 
additions to stocks. Delivery values of hematite #r 
based on No. 1 quality at 69s. here, 71s. supplied to 
Northumberland and Durham, 75s. to 78s. supplied to 


various parts of Yorkshire, and 75s. supplied to = 
Foreign Ore.—New business in foreign ore is tri! ay 
but imports against running contracts ——— a 


quite substantial scale. Best rubio remains a( 
c.i.f. Tees. 

Manufactured Iron and Steel. 
finished and finished iron and steel are well ¢ 


-Most branches of sem 
mt loyed, 





art Il. Session 1933-34. Rugby: Offices 


of the Society. [Price 10s. 6d.) 


but producers would welcome expansion of forw® 
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buying. Constructional steel producers and makers of 
railway material have a good deal of work to execute, 
and departments dependent on shipbuilding have better 
order books than for some time. Subject to the usual 
rebates, quotations for home consumption are :—Common 
iron bars, 91. 12s. 6d; packing (parallel), 81.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 71. 2s. steel billets (hard), 
6d.: iron and steel rivets, 11/. 10s.; steel boiler 
plates, 91. 58.; steel ship plates, 81. 15s.; steel angles, 
xl. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails. 82. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 101. 10s. for delivery to home con- 
sumers, and 91. 5s. f.o.b. for shipment abroad; and 
yalvanised corrugated sheets (No. 24 gauge) are 131. for 
delivery to home customers, and 111. 5s. f.o.b. for ship- 
ment overseas. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale. Good medium qualities are 
obtainable at 19s., delivered to Tees-side works. 

Scrap.—Several branches of the scrap market are 
fairly active. Light cast-iron is realising 45s. and heavy 
cast-iron is fully 53s., while machinery metal commands 
up to 55s. Heavy steel is scarce and merchants are 
selling sparingly. Works are not disposed to pay above 
5ls. 6d., but up to 52s. 6d. is asked. 


7. 12s. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

[ron and Steel.—Those branches of the steel and engi- 
neering trades which during the past few weeks have 
suffered a setback, show slight improvement. The 
general position is full of promise. Inland business is 
more’ brisk, and local works are doing a bigger overseas 
trade. A Sheffield firm has booked orders from Australia 
for rotary kilns for cement works; from the Rand for 
eight tube mills; and also from abroad for two large 
rotary driers. They have also in hand a contract from 
a British concern for two large rotary cement kilns. 
These orders are valued at many thousands of pounds, 
and will give steady employment for some time ahead. 
Another firm has booked a contract from the London 
and North Eastern Railway Company for 50 open wagons. 
The Admiralty have placed orders in this area for gun- 
metal steam cocks, pressure gauges, cylinder liners, 
reamers, engineers’ screwing tackle, spanners, steel 
sections, engineers’ and shipbuilders’ tools, vices and 
cramps. During January the Sheffield area accounted 
for an output of 116,700 tons of steel ingots and castings. 
This compares with 91,900 tons in December, and 101,000 
tons in January of last vear. The January output this 
year included 67,400 tons of basic steel, 39,300 tons of acid 
steel, and 10,000 tons of other varieties. The demand for 
basic billets is well up to the recent level, and the output of 
acid steel tends to increase. The heavy engineering 
and machinery departments are operating at recent 
capacity. More orders are circulating for ironworks’ 
and steelworks’ machinery. Makers of railway rolling 
stock are more actively employed. This increase in 
business is due chiefly to the influx of British orders ; 
foreign requirements show little change. One of 
Sheffield’s largest steel and engineering concerns last 
year increased its output by 33 per cent. This firm 
has spent thousands of pounds in equipping a new 
engineers’ tool-shop, the installation of new electric 
steel-melting furnaces, and the erection of a new machine 
shop for the rough machining of forgings. Makers of 
stainless steel and other high-efficiency steels have 
attractive order books. Local metallurgists are endea- 
vouring to produce a new steel that will combat abrasion 
and corrosion in motor cylinders. The tool trades are 
meeting with a steady influx of orders, both on home 
and overseas account. 

South Yorkshire Coal Trade.—The inland demand for 
most classes of fuel is up to the recent standard. Over- 
seas requirements show little expansion. Ironworks and 
steelworks are taking normal tonnages. Steam coal 
is steady, and there is a better market for best hards and 
washed smalls. Railway companies are taking increased 
‘uantities of fuel for bunkering purposes. The call for 
housecoal has developed fresh weakness. Foundr 
and furnace coke are firm. Quotations are: Best rome 
handpicked, 248. to 26s.; Derbyshire best house, 20s. 
to 22s.; Derbyshire best brights, 17s. 6d. to 198. 
best sereened nuts, 16s. 6d. to 17s. 6d.; small screened 
nuts, 158. 6d. to 16s.; Yorkshire hards 16s. 6d. to 17s.; 
Derbyshire hards, 16s. 6d. to 17s. 6d. ; rough slacks, 
Ss. to 98. ; and nutty slacks, 7s. to 8s. 6d. 








E werkE Exuisirion, Sours Arrica.—An Empire 
Exh bition, which will include a comprehensive industrial 
Section, will be held in Johannesburg from September, 
1936, to January, 1937. The Exhibition has the approval 
= strong financial support of the Government of the 

—— of South Africa, while the City of Johannesburg, 
. ‘uch is to hold its jubilee celebrations at the same time, 
“SS given @ guarantee equal to the Government grant. An 
pe site has been secured in the grounds of the 

‘twatersrand Agricultural Society, which lie within 

‘ve minutes of the centre of the City and are provided 
with their own railway station and sidings. It is intended 
that the industrial buildings should cover 500,000 sq. ft., 
possibly more, and be divided between eight trade groups 
tees oring heavy machinery and mining and engineering, 
‘ght machinery and hardware, agricultural machinery 
or accessories, foodstuffs, &c., sport and luxury articles, 
a The general manager of the Exhibition will 

Mr. B. M. Bellasis, M.C., head of the exhibitions section 


Vi the Federation of British Industries, 21, Tothill-street, 


Vestminster, London, 8.W.1. 
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NOTES FROM THE SOUTH-WEST, | 


Carpirr, Wednesday. 


Welsh Coal Situation.—It is now possible to report 
some slight recovery in the Welsh coal trade, but it is still 
far from being enough to make up for the decline of the 
last two months. This week opened with the loading 
berths at the various ports better filled than for a consi- 
derable period, enabling standing stocks to be reduced 
and more employment to be given at the collieries, 
but order books are not sufficiently well filled to assure 
the position to the end of March and over early April. 
The Italian Government has modified the cut in imports 
of British coal made a month ago, when the quantities 
were reduced to 35 per cent. of last year’s supplies, 
and will now permit 80 per cent. of the quantity to be 
imported, so ti the cut is still 20 per cent., ces 
to the output of two or three collieries of fair size. ile 
there are some small orders on the market there is no 
indication of sufficient business to make up for the lost 
trade, so that when arrears of deliveries have been 
made good, the although a little more favour- 
able than they were, indicate some reduction in exports. 
The report for 1934, presented at the annual meetin 
of the Monmouthshire and South Wales Coalowners 
Association, showed a total output of 34,685,979 tons, 
with an increase of 1,285,075-tons, made up of Cardiff 
district, 18,291,345 tons—increase 370,884 tons; New- 
port district, 9,483,306 tons—increase 848,084 tons ; 
and Swansea district, 6,911,328 tons—increase 16,107 
tons. So far this year there has been a decline. Mr. 
Trevor L. Mort, the retiring chairman, was succeeded 
by Mr. H. H. Evans, J:P., who had been occupied 
with the 'management, since 1923, of the Cambrian 
group of collieries, while Mr. J. H..Lones, managing 
director of the Blaenavon Company, became vice- 
chairman. No variation has been made in the prices 
schedule. Anthracites have remained very slack 
pending the opening of the Canadian season. 

Iron and Steel Sitwation.—A further slight improvement 
is reported in the iron and steel and allied trades, but 
the activities are still below those of last autumn. The 
tinplate works are now understood to be working up to 
near their revised quota of 55 per cent., or fully 10 per 
cent. more than a month or so ago. The proposed 
increase in the duty on steel imports to 50 per cent. is 
expected, if adopted, practically to eliminate imports 
of Continental steel which, chiefly at Newport, have been 
at the rate of nearly half a million tons per annum, 
which should enable South Wales and Monmouthshire 
works to regain and surpass the best totals of last autumn. 
Mr. L. D. itehead, D.L.,J.P., head of Messrs. Whitehead 
Tron and Steel Company, Limited, speaking at the 
Newport and District Metallurgical Society’s annual 
dinner, referred to the position South Wales had regained 
as the largest steel producing centre, and said that the 
large steelworks that the British (Guest Keen Baldwins) 
Iron and Steel Company, Limited, were erecting at 
Cardiff would use continuous mills, such as had done 
so much in the development of the business he controlled. 
The great Corby works were to be of similar character. 
He was hopeful that the international agreement in the 
tinplate trade would enable the industry in South Wales 
to recover its position; there was already a partial 
recovery. The tube trade in their midst was also showing 
greater activity. Capt. Myrddin Morris, managing 
director of the Baglan Tinplate Company, at a Swansea 
function, suggested a “ wages pool” for the tinplate 
workers. Works proprietors with idle works received 
payments from the pool and saved in rates and standin 
charges and might be asked to contribute to a wages pool. 
He also said that the best remedy for unemployment wag 
sharing the work available. Much interest,is being taken 
in South Wales in the efforts of Americans to restart 
plant to produce electrolytic tin as a means of securing 
cheaper metal. No changes are noted in the prices of 
Welsh iron, steel, and galvanised sheets, or tinplates. 








Brirish STANDARD SPECIFICATION FOR REFLECTORS.— 
The British Standards Institution has issued a revision 
of Specification No. 232, which deals with vitreous- 
enamelled steel reflectors for electric lighting, and was 
first published in January, 1926. The chief modification 
is in the clause referring to distribution of light, it being 
stated in the new edition that the distribution of light 
from the combined reflector and lamp shall comply with 
the requirements of B.S. Specification No. 398, Class (a) 
ITI, which is the intermediate group of the direct category 
of lighting in the British Standard classification of light 
distributions. Copies of the new edition may be obtained 
from the B.S.I. Publications Department, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d. post free. 


INVENTIONS AT THE British InpusTRIEs Farr.— 
The general secretary of the Institute of Patentees, 
10 Victoria-strest, London, 8.W.1, has drawn our 
attention to the fact that the British Industries Fair 
is certified by the Board of Trade to be an industrial 
exhibition, and one in which, if an inventor exhibits his 
invention before he has applied for protection, such 
exhibition and disclosure does not invalidate his subse- 
quent application for a patent. If, however, an inventor 
decides to show an unpatented or unprotected device, 
he must file an application or obtain a certificate from 
the Patent Office authorities. It is to be noted that this 

ure only prevents a subsequent application for 
a patent being anticipated by the act of ibitor, 
but in no case does it prevent an: copying his inven- 
tion, putting it on the r-arket, taking the idea to another 
country and exploiting it, or patenting it before the 
inventor has applied for protection in accordance with 
the ordinary law regarding the obtaining of patents for 


inventions. 


8 College, Bristol. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.-—Education 
Group: To-night, 6 p.m., Storey’s-gate, 8.W.1. Open 
Discussion on “ Technical Training of the Engineering 
Apprentice.” Internal-Combustion Engine Group: 
Monday, March 25, 2.30 p.m., Storey’s-gate, 8.W.1. 
Discussion of papers on “ Ranorchansings by Messrs. 
A. H. R.. Fedden, 8. B. Freeman, L. E. W. Pomeroy, 
and H. R. Ricardo. Tuesday, March 26, 9.30 a.m. 
Discussion of papers on “‘ The Gas Engine as a Competitor 
in the Power Field,” by Messrs. Joseph Jones, E. J. 
Tatman, W. A. Tookey, and Oswald Wans. North-Western 
Branch: Thursday, March 28, 7.15 p.m., Engineers’ 
Club, Albert-square, Manchester. “‘ The Beni Test 
and its Value as a Guide to Ductility,” by Mr. L. W. 
Schuster. Institution: Friday, March 29, 6 p.m., 
Storey’s-gate, S.W.1. meral Meeting. “The Bend 
Test and its Value as a Guide to Ductility,” by Mr. L. W. 
Schuster. Hast Midlands Branch: Friday, March 29, 
7 p.m., The Technical College, Lincoln. ‘Stainless 
Steel,” by Mr. G. E. Wolstenholme. Western Branch : 
Friday, March 29, 7 p.m., Merchant Venturers’ Technical 
“Some Factors in Maintenance Engi- 
neering,”’ by Mr. A. J. Bowron. 

Nortu-East Coast InstirvuTion oF ENGINEERS 
AND Surpsuitpers.—To-night, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. General Meeting. 
* Wake,” by Mr. G. 8. Baker. 

Instirute or Meratrs.—North-East Coast Local 
Section: To-night, 7.30 p.m., Armstrong College, 
Newcastle-upon-Tyne. “‘A Modern Copper Refinery,” 
by Mr. R. D. Burn. 

Roya. Instrrvutrion.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. ‘‘ Speed,’’ by Professor B. Melvill 
Jones. Saturday, March 23, 3 p.m. ‘ Electromagnetic 
Radiations,” by Lord Rutherford. Friday, March 29, 
9 p.m. “The Neutron and Radioactive Transforma- 
tions,’ by Lord Rutherford. Saturday, March 30, 3 p.m. 
“Electromagnetic Radiations,” by Lord Rutherford. 

InstiruTION oF EeEcrricaL ENncGiIneEers.—North- 
Eastern Centre : Monday, March 25, 7 p.m., Armstrong 
College, Newcastle-upon-Tyne. ‘“‘ The Stability Charac- 
teristics of Alternators and of Large Interconnected 





Systems,” by Mr. W. D. Horsley. Wireless Section : 
Tuesday, March 26, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion 


on “The Servicing of Broadcast Receivers,” to be 
opened by Mr. A. Hall. North Midland Centre : Tuesday, 
March 26, 7 p.m., The Hotel Metropole, Leeds. Annual 
General Meeting. Scottish Centre: Tuesday, March 26, 
7 p.m., The Freemasons’ Hall, George-street, Edinburgh. 
** Electrical Developments in the U.S.S.R.,”" by Mr. A. 
Monkhouse. Institution: Thursday, March 28, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘“‘ The Stability Characteristics of Alternators 
and of La Interconnected Systems,’’ by Mr. W. D. 
Horsley. est Wales (Swansea) Sub-Centre : Thursday, 
March 28, 6.30 p.m., Electric House, Oxford-street, 
Swansea. Lecture: “ Electricity in Steelworks,” by 
Mr. J.D. Meecham. Scottish Centre : Thursday, March 28, 
7.30 p.m., The Caledonian Hotel, Aberdeen. “ Electrical 
Developments in the U.S.S.R.,” by Mr. A. Monkhouse. 


INsTITUTION OF ENGINEERS AND SHIPBUILDERS 
in ScoTtanp.—Tuesday, March 26, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, ©.2. General Meeting. 


*“ Paintmaking Machinery,” by Mr. N. N. Maas. 

InstrruTion or Crvi EnGiInrerRs.—Manchester anid 
District Association : Wednesday, March 27, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 
36, George-street, Manchester. Annual General Meeting. 
“ KReinforced-Concrete Chimney Towers at the Barton 
Power Station of the Manchester Corporation,” by 
Mr. A. Atherton. Birmingham and District Association : 
Thursday, March 28, 6 p.m., James Watt Memorial 
Institute, Birmingham. Ordinary Meeting. ‘“ The 
Design of Sewage Treatment Works in the United States 
of America,” by Mr. J. T. Calvert. Institution : Thurs- 
day March 28, 6 p.m., Great George-street, S.W.1. 
Extra Meeting. ‘“‘ Surveying from Air Photographs,” 
by Major M. Hotine. 


For Meetings of other Societies, and of Junior Sectiona, 
see page 2 of Advertisements. 








INTERNATIONAL Hovustnc AND Town-PLANNING Con- 
orEess.—The fourteenth International Housing and 
Town-Planning Congress is to be held in the third week 
of July at the Royal Institute of British Architects, 
66, Portland-place, London, W.1. The President of the 

is Sir Edward Hilton Young, Minister of Health. 
It is 13 rs since the last Co was held in London, 
under the auspices of the International Federation for 
Housing and Town Planning, the headquarters of which 
are at 25, Bedford-row, London, W.C.1. Since 1922, 
there have been Congresses in Paris, Gothenburg, 
Amsterdam, New York, Vienna, and Rome, the last 
being held in Berlin in 1931. Among the London Congress 
subjects will be: “ International Action in Relation to 
Over-Crowding and Slum Clearance,” “‘ The .Modern 
Equipment Working-Class Houses,” and “Town 
Planning in Relation to Aviation.” The Congress will 
be held in two sections, namely, housing and town 
planning, the sessions of each section taking place 
concurrently. Major H. Barnes, L.C.C., is the Chairman 
of the British Congress Committee, which is responsible 
for the arrangements. During the week following the 
Congress.a tour of provincial cities is to be made, including 
Manchester, Liverpool, Birmingham, and . The 
offices of the Congress are at 56, Great Russell-street, 
London, W.C.1, to which all communications should be 
addressed. 
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DRUMS FOR WINDING ENGINE FOR 6,660-FT. SHAFT. 


CONSTRUCTED BY MESSRS. FULLERTON, HODGART AND BARCLAY, LIMITED, PAISLEY. 
(For Description, see Page 299.) 


Fie. 8. AssEMBLED Drum ScROoLL. 


Fic. 9. Drom Scro.tt wirs Brake Track rm Posrrion. 
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essential, command no very high rate of remunera- 
tion and acquire no glory, reflected or otherwise. 
It is argued that it was not ever thus ; that in past 
times the engineer showed that he could be a 
successful administrator; and that many of the 
troubles we are at present experiencing can be 
ascribed to a neglect to take full advantage of his 
qualities in this field. Unfortunately, there is 
another side to this picture. Circumstances, which ~ 
have been forced upon industry by Government 
interference, foreign competition and over-produc- 
tion, have tended to disclose the shortcomings of 
that type of administrator who has * just growed,” 
and have shown that,. though the gift of success- 
fully controlling a large organisation may be in- 
born, it is none the worse, indeed all the better, 
for being cultivated. In fact, the days when engi- 
neers could be automatically translated into admin- 
istrators are unlikely to recur. As Mr. Byng 
rightly argued therefore, they must equip themselves 
to meet the new situation and, by making use of 
the administrative talent which undoubtedly exists 
among them, fit! themselves for the higher posts. 
They might, further, be well advised to drop the 
plea that they are being unfairly treated. In their 
own interests boards of directors are unlikely to do 
other than appoint the best men available, and if 
those men are not found among the ranks of the 
engineers, it is not hard to determine where the 
blame for the deficiency should lie. 

The candidate. for administrative honours must 
therefore realise that technical knowledge is not 
enough and that he must extend his education 
into other fields. This may be more difficult for 
engineers than for members of other professions, 
but it is a problem that must be tackled and 
solved if any advance in the desired direction is 
to be made. Before dealing with Mr. Byng’s sug- 
gestions as to how this should be done we may, 
perhaps, be allowed to utter one word of warning. 
Not every engineer possesses a talent for adminis- 
tration. Not every engineer desires to be an ad- 
ministrator. No course of training in this subject 
should therefore be applied indiscriminately. Only 
those should be chosen to undergo it who either 
owing to ability, inclination or the possession of 
other more subtle qualities, seem likely to profit 
by it. As there is no shortage of administrative 
talent among engineers, there is the more reason 


| for not selecting those whose talent obviously does 


not lie in that direction. In spite of gloomy prog- 
nostications, engineers will still be required as 
engineers. 

The prime questions then are, in what subjects is 
the embryo administrator to be instructed, how is 
he to be taught them, and at what period of his 
career is that instruction to be given. To answer 
the first two questions is not difficult. The Institu- 
tions of Mechanical and Electrical Engineers have 
laid down syllabuses for their examinations in this 
subject which, though bearing different titles, are 
almost identical in content. Any candidate who 
passes either of these examinations may therefore 
be said to have made a satisfactory beginning 
towards equipping himself with the necessary theo- 
retical knowledge. Assistance in this task is also 
available in the many courses that are being held 
throughout the country, in text books that are 
being published in increasing numbers and in such 
articles as those by Mr. E. T. Elbourne, which are 
now appearing in Enemeertnc. But, above all, 
the candidate must himself do all he can to ac- 
quire those qualities of personal magnetism, initia- 
tive and judgment, which cannot be taught. In 
the early stages of his career he must also guard 
against any hardening of the mental tissues, by 
making himself acquainted with the way in which 
his present work is contributing to the smooth 
running of the machine of which he is a part 
and by making every effort to broaden his outlook 
to the greatest possible extent. 

The question when this instruction should be 
imparted is rather more difficult to answer and a 
certain difference of opinion was shown in the 
discussion on Mr. Byng’s paper. On the princi- 
ple of catching the administrator when he is 
young, there is much to be said for introducing 
economics into the final year of the college course 
or of making it a subject of post-graduate study 
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directly the engineering degree has been gained. 
On the other hand, there will be some sympathy 
with those who argue that the curricula for the 
bachelor’s degree are already overcrowded and that, 
with advantage, they might even be pruned, so that 
more attention can be given to first principles and 
less to applications which, if they are wanted at all, 
can best be acquired at a later date. Lectures in 
economic subjects are, of course, already included 
in college courses, but there is some evidence to indi- 
cate that they are not appreciated by the students. 
At a later stage, on the contrary, when the young 
engineer has realised their importance, owing to a 
more intimate contact with.the cognate problems 
in the works, there is a great deal more enthusiasm. 
This suggests that instruction in administration 
ought to be considered as a wholly post-graduate 
subject, especially as, as we have already pointed out, 
not every engineering student is a potential adminis- 
trator. By adopting this course, the young engineer 
would be given a chance to exhibit his tastes or 
abilities for administration, would be enthusiastic 
where he had been indifferent, and would be saved 
disappoint ment. 

Whatever alternative is adopted, however, the 
matter, as Mr. Byng points out, must not be al- 
lowed to stop at that stage. Attendance at refresher 
courses, similar to those available in the medical 
profession, should be encouraged. Such courses are 
already being held both at the London School of 
Economics and at Loughborough. At the latter 
place indeed a short series of week-end courses is 
being organised for those who have not time to 
spare the ten days occupied by the ordinary 
course, so that even the busiest should be in a 
position to take advantage of them. The idea is 
one which, for more than one reason, should be 
developed in order that close touch may be kept 
with the latest advances in this branch of knowledge. 
In this connection, attention may be called to 
two points. Employers should more generally 
recognise that the student who attends such courses 
is not only likely to be material from which an 
administrator can be made, but that the knowledge 
he gains will be of advantage to himself, to his 
firm and to industry generally. To put obstacles 
in the way of attendance is, therefore, in the 
highest degree short-sighted, though not, if certain 
evidence is to be believed, unusual. The Post Office 
Engineering Department have set an excellent 
example in this respect which might well be 
followed, at least by the larger firms. The com- 
plaint is also made that the Institution of Electrical 
Engineers does not recognise administrative or 
commercial experience as a qualification for promo- 
tion from student or graduate to the higher ranks, 
and that its possession may even be a bar to advance- 
ment. Now, while it is essential that the profes- 
sional status of that body should be maintained at 
the present high level, it would also seem that some 
flexibility of treatment, at least in individual cases, 
is necessary. It is, to say the least of it, illogical 
to encourage a young engineer to improve his 
financial and social prospects by taking one line 
of action and, at the same time, to hold that follow- 
ing that line is a bar to professional advancement. 
The point is of importance in that the possession 
of Associate Membership of the Institution is 
more and more becoming a compulsory qualification 
for certain posts. It is hardly fair that the older 
men who were concerned in the creation of many 
of our present-day problems should make it more 
difficult than it is for youth to deal with them. 

We hope, for every reason, that this subject, 
both in its general ispect and in its details, will 
receive more attention in the immediate future 
than it has done in the past. That the young 
engineer should be made to realise the importance 
of the economies of his profession, and that he 
should in every way be encouraged to consider and 
deal with the problems which arise in consequence, 
is a course we have for long advocated. That it 
may be difficult to do this is no reason for neglect. 
The well-being of the individual, the prosperity 
of the industry and the status of the profession, 
will depend a great deal on the overcoming of 
existing obstacles, and the fact that these obstacles 
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high managerial policy is to be directed, only 
emphasises the necessity for giving close considera- 
tion to the best way of recruiting and training 
individuals so that they may be properly equipped 
to deal with them. 
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THE STAINLESS STEELS. 


Sratistics published in the United States indicate 
that the combined production of stainless and of 
heat-resisting steels in that country reached a 
maximum of nearly 60,000 gross tons in 1930. Out 
of this total from 55 per cent. to 60 per cent. repre- 
sented austenitic stainless steels of the 18 : 8 type, 
from 15 per cent. to 20 per cent. were stainless steels 
of the cutlery type, while the balance comprised 
steels in other categories. As similar statistics, 
unfortunately, are not available for Great Britain, 
nor for many other producing countries, the annual 
world output of these alloy steels is a matter of 
conjecture, but it is thought to be in the neighbour- 








| hood of double the American production in the | 
While | 


| peak year of 1930, namely, 120,000 tons. 
|the industrial depression has been responsible for 
declines of a more or less temporary nature in a 
number of countries, it may safely be opined that 
the requirements of stainless steels for established 


and that new uses will be found for them in indus- 
trial fields which they have not so far entered. In 





to our supplies of chromium, which at the present 
| time amount to about 70,000 tons per annum, and 


ture of low-.lloy steels and other engineering 
materials. Avainst this, however, it is pointed out 
|that there are large reserves of chromium ores in 
| various parts of the world which are at present 
| unworked, so that no fears of a possible shortage 
|of the necessary raw material need be entertained, 
| for some years to come at all events. 

The progress made and the present position 
occupied by the stainless steels in industry, archi- 
tecture and the home, and the future possibilities 
of rust-resisting alloys, were ably reviewed by 
Mr. S. A. Main in a lecture entitled ‘‘ The Properties, 
Characteristics and Uses of Stainless Steel,” delivered 
| before the Royal Society of Arts, London, on 
March 13. Although the lecture was intended 
|mainly for non-technical hearers, it nevertheless 
|contained some general information regarding the 
manufacture and working of the stainless steels and 
outlined a number of interesting new applications 
|of these materials, while statistics concerning their 
| production, which we have embodied in our intro- 
| duction, were also included. The high cost of the 
| stainless steels, it was emphasised, arises not only 
| from their highly-alloyed nature, but also from the 
special technique necessary in their manufacture 
|and manipulation. Close control and a high degree 
| of skill is imperative on the part of all operators 
| from the original melting and casting and through- 
|out the subsequent rolling or forming and finishing 

|operations. After stating that for many engineering 
applications the adoption of the present stainless 
steels is considered unsuitable on the grounds of the 
| somewhat high outlay involved, Mr. Main indicates 
how the advantages of stainless steel may be secured 
at considerably less cost. He quotes an ingenious 
development which consists in producing two-ply 
or three-ply sheets by overlaying one or both surfaces 
of a sheet of ordinary steel with a thin veneer of 
stainless nickel-chromium steel. By suitable casting 
and rolling methods this, he says, can be accom- 
plished quite successfully, resulting in perfect union 
between the two metals. The thickness of the 
stainless layer is only from about one-tenth to 
one-fifth that of the whole, so that considerable 
economy in the use of the more expensive material 
is effected. At the same time, the thickness of the 
layer is sufficient to withstand a greater amount of 
wear and tear than a comparatively thin plating of 
chromium or nickel, and the sheet as a whole can 
be bent into desired forms. The entire process 
bears a strong resemblance to old ‘* Sheffield plate,” 








applications will increase in the next few years 
view of this, serious consideration is being given | 


it is being questioned whether this quantity is likely | 
| to remain adequate to meet the demand, especially | 
|as considerable quantities are used in the manufac- 
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| protected from exposure, otherwise accelerated 
corrosion is possible between the layers; this is 
| accomplished by welding on a deposit of stainless 
| steel. 

| Another expedient of a similar nature employed 
| in practice is the overlaying of plywood with nickel. 
chromium stainless steel, the edges of panels made 
| in this way being formed by turning the stainless 
steel over the wood and, if required, by sealing it to 
la backing of galvanised steel. A further instance 
of the possibilities of employing stainless alloys in 
special cases, as a surface protection for actual 
articles or implements made of other steels, may be 
quoted. In hollow drill steel, as used in mining 
operations, the water which passes down the bore 
to the cutting edge often has a serious corrosive 
action on the steel, and as a result of this, breakages 
are frequent. In a type of drill steel which has 
lately come into use to a considerable extent the 
hole is lined with a layer of stainless iron, and it is 
claimed that much improved results have been 
obtained. 


Mr. Main concluded his lecture with a few general 
| remarks on the corrosion problem. His statements 
that the prospect of obtaining a complete victory 
over corrosion seems so remote as to be negligible 
and that the possibilities of alloying have already 
to a large extent been explored are, perhaps, just a 
| little too pessimistic, although probably many 
| engineers will agree with him. It is true that in 
spite of the efforts of many research workers on the 
| subject, corrosion is still one of our major problems, 
| but headway is steadily being made and, as Mr. Main 
himself points out, a number of promising materials, 
which at all events offer a partial solution, have 
been produced of late years. Among these he makes 
specific reference to copper steels, containing small 
amounts of copper of the order of 0-25 per cent. to 
0-50 per cent. As our readers are aware, we have 
dealt with this material on several occasions in 
our columns and we are in general agreement with 
the lecturer’s statement that although copper steel 
| is still undergoing a period of probation in this 
country and its use is at present somewhat limited, 
there seems no doubt that the place it occupies will 
expand to an extent sufficient to have some favour- 
able influence on the wastage of our structural 
steels. In contrast with his earlier pessimism, the 
lecturer ends on a more hopeful note : after reviewing 
the enormous amount of energy expended by the 
various special national committees in the world- 
wide campaign against corrosion, he states that 
it may reasonably be hoped that the combined 
efforts now directed on such a large scale will in 
time do much to curb the ravages caused by 
corrosion. 














ELECTROMAGNETIC RADIATIONS. 


On Saturday, the 9th instant, Lord Rutherford 
of Nelson, O.M., F.R.S., delivered, at the Royal 
Institution, the first of a series of four lectures on 
Electromagnetic Radiations, mentioning in his intro- 
ductory remarks that the subject chosen covered a 
very wide field and ought, in fact, to cover the 
greater part of our present knowledge of physics. 
During the last fifty years, he said, there had been 
a great growth in our knowledge of electric vibra- 
tions, and we now had a detailed knowledge of the 
properties of electric waves over an enormous range 
of wavelengths extending from 1,000 miles to 
one billionth of a centimetre. All these electric 
vibrations had the common characteristic that they 
travelled through space with the velocity of light. 
viz., 186,000 miles per second. They also possessed 
certain other properties in common, being ll 
scattered by matter and all absorbed more or less 
in passing through it. Some could be reflected, 
refracted and polarised, although these charac- 
teristics were not shown to any great extent in the 
shorter waves, which included X-rays and y-ray’. 
He would show that the mechanism of absorption 
varied markedly, being dependent upon the wave- 
length, and would endeavour to explain the reason 
| for this. 

He had said that electromagnetic waves were all 
| propagated with the velocity of light and it might 





extend from the details of educational curricula |in which silver was rolled on to a base of copper. | be asked to what property this fact was due. In 


to a determination of the course along which ! All edges of the new sheets, however, have to be| his youth the problem had been solved in a simple 
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manner by supposing the whole of space to be | 
filled with ether which was a perfectly elastic | 
medium and permitted the propagation of electro- | 
magi 
light. In recent years, however, there had been a 
tendency to say that the ether of space was a 
pure invention, but Lord Rutherford felt that, pa 
the purposes of his lectures, the ether was as 
necessary to-day as it had been formerly. The 
whole conception of waves lost its meaning unless | 
there were a medium for them to passthrough. In | 
subsequent lectures it would be necessary to con- 
sider the quantum theory of radiation, but he saw | 
no reason why this theory should not be compatible | 
with the existence of a substratum of ether. 

When considering the origin of our ideas of | 
electric vibrations, it was necessary, as in many | 
other instances, to go back to the work of Faraday, | 
who had given the first conception of the existence | 


of electric vibrations in the lecture room of ert 


Royal Institution. There was no actual record of 
this lecture, but the matter had been explained by 


Faraday in a letter published in the Philosophical | 


Magazine in 1846. Extracts from this letter were 
read by Lord Rutherford, who explained that 
Faraday had the idea of the existence of lines of 
force extending from a charged body and of the 
transmission of a disturbance along these lines, 


Faraday hoped in this way to dispense with the | 


need for an ether, but how lines of force could 
exist without a medium was not explained. Ac-| 
tually our present ideas of the nature of electric | 
waves were due to Clerk Maxwell, who had put 
the general ideas of Faraday into mathematical 
form. In his famous paper on the electromagnetic 
field, read in 1864, he had shown that an electrical 
disturbance should be propagated outwards with 
the velocity of light, and that, in all probability, 
light itself was a type of electrical vibration. Subse- | 
confirmed this | 


quent research had, of course, 
conclusion, and Maxwell’s work had, in fact, 
rendered it possible to foresee all the properties of | 


electric waves. Previously we had been aware of 
the laws governing the passage of a current through 
a wire, but Maxwell, following Faraday, had 
enabled us to formulate in a mathematical way the 
processes going on in the transmission of an electric 
disturbance through space. 

For this purpose Maxwell introduced a new idea 
of a current in space called a displacement current. 
To illustrate this a condenser formed by a sheet 
of dielectric material between two metal plates 
might be considered. If the plates were connected 
to the opposite poles of a battery through a key 
and the key were depressed, a type of current 
would be propayated through the dielectric itself. 
If the key were kept depressed a steady state would 
be reached and the current would cease, but in the 
process of charging up the condenser the state of 
polarisation of the medium would be changing 
nd a current proportional to the rate of change 
would flow. Moreover, if the sheet of dielectric 
were removed and the plates placed in a vacuum, 
they could still be charged up, although to a lesser 
degree, and it must therefore be supposed that there 
was « displacement current in the vacuum similar to 
that in the solid dielectric. Such a current, which 
would have all the properties of an ordinary cur- 
rent, would be dependent on the variation of the 
electric field. Flowing in a plane sheet it must 
be accompanied by a magnetic field and an electric 
field which would be at right angles to each other 
and also at right angles to the direction of motion 
of the electrical disturbance. 

Although the famous equations of Maxwell in- 
cluded all that could be known about electric waves 
and were the basis of all the calculations made in 
radio engineering, there was no evidence that Max- 
well himself had ever tried to excite them or detect 
oo Fitzgerald had suggested methods of doing 

is, but it fell to Hertz to discover, in 1887, experi- 
mental methods of generating the waves and studying 
their properties. This, the lecturer said, was one of 
the great discoveries of the last century, and it 
reflected great credit on the country to which 
— belonged. Actually he was not aware of 
“axwell’s theoretical work at the time of his 
“xperiments. He generated electric waves by the 
discharve of an open type of condenser, consisting 


























retie waves through it with the velocity of |as to leave a small gap between the balls. The 


denser discharged. 
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accompanied by radial lines of electric force and 
circles of magnetic force. If the electrons were 
suddenly accelerated, the lines of force were bent 
and pulses would travel along them, constituting a 
form of radiation. In the case of an oscillating 
current, the electrons would vibrate harmonically, 
and if suitably timed the pulses falling on a 
metal reflector would set up standing waves. 
The lecturer demonstrated the production of 
standing waves in a long rubber cord fixed at 
one end and vibrated at the other, showing that 
at low speeds of vibration a node was formed 
at each end of the cord with an antinode at the 
centre, the length of the cord then being half the 
wave length of the standing wave. At higher 
speeds of vibration two, three or more sets of nodes 
and antinodes were produced along the cord, the 
9 length of the standing waves being diminished. 
At the present time, Lord Rutherford said, greatly 
improved methods were available for the production 
of continuous trains of electromagnetic waves of a 
definite frequency, and he showed a diagram of a 
valve oscillator connected to a radiating antenna, 
and suitable receiving apparatus, operating on a 
wave length of 14 m. By modulating the con- 
tinuous wave, audible notes of any definite frequency 
could be transmitted for the detection of the 
Fig.2. p carrier wave. In demonstrating this apparatus the 
ae a lecturer used a rectangular grid of wires for pur- 
eg aan iy poses of analysis, showing that when this grid was 
rotated in its own plane between the receiver and 
the transmitter, the signals diminished, ceased, and 
then increased again. He showed the existence of 
standing waves by moving the grid, which acted as 
a reflector, in a direction at right angles to its own 
plane towards or away from the transmitter, the 
signals, rendered audible by a loud-speaker, in- 
creasing as the grid passed through a node and 
diminishing as it passed through an antinode. 
The nodes were, of course, situated at a distance of 
75 cm. from each other. The reflection and the 
diffraction of the waves round a straight edge were 
also effectively demonstrated. 
mn fim In the last ten or fifteen years, the lecturer con- 
tinued, we had acquired a great deal of knowledge 
of the way in which electric waves were reflected or 


of two metal plates arranged in a vertical plane 
about a foot apart and having a metal rod terminating 
in a ball extending inwardly from each of them, so 


plates were charged by an induction coil and when 
a spark passed between the balls the current surged 
to and fro from one plate to the other with great 
rapidity until it died out after a certain number ot 
oscillations. The time occupied by a complete 
oscillation was less than one ten-millionth of a 
second. The oscillations set up electric waves which 
Hertz detected at a distance by a simple but 
insensitive method. He took a metal ring, in 
which a minute spark gap was included, into a 
darkened room and watched for the spark which 
passed across the gap when the generating con- 
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| SR as) ~M scattered by charged particles in the upper atmos- 
Fe ii here * phere, our knowledge being largely due to the work 
| Transmitter Resse” ~~ of Appleton. He wished to emphasise the fact 
that this scattering was essentially due to the 
presence there of free electrons. Ata height of some 
(4887.6. “ENGINEERING” 100 km. from the earth the waves entered a region 


containing free electrons, which were set in oscilla- 
tion by the electric field of the waves. An electron 
in accelerated motion was, however, itself a radiator 
and scattered radiation in all directions. It was 
for this reason that we were able to detect a reflected 


With this apparatus, he was 
able to demonstrate the reflection of the waves 
from metals, their refraction through a prism, the 
existence of stationary waves, and other charac- 
teristic properties. In his youth, the lecturer said, 
he had himself experimented with electric waves, | tay from the upper atmosphere. To,demonstrate 
using a magnetic detector which had certain advan- | these effects Lord Rutherford used some apparatus 
tages over that employed by Hertz. His detector, | due to Mr. E. Megaw, of Messrs. The General Electric 
the use of which was demonstrated, consisted of a | Company’s Research Laboratories, Wembley. This 
magnetic needle made of fine steel wires sur-| comprised an ultra-short-wave transmitter and 
rounded by a coil, the ends of which were connected | receiver operating on a wave-length of about 25 cm. 
to two long wires. When the oscillation generator | and mounted on a copper plate curved to represent 
discharged, a current flowed through the coil and | the curvature of the earth. The arrangements are 
demagnetised the needle, the effect being rendered | illustrated diagrammatically in Fig. 1. The effect 
visible by the deflection of a spot of light. Marconi, | of placing copper parabolic reflectors with their 
at a later date, had made use of a modified form of | foci coincident with the transmitting and receiving 
this detector for signalling across the Atlantic. aerials, respectively, was first shown, the strength 

A more efficient detector, called a coherer by | of the received signals being increased many times 
Lodge, consisted of a small quantity of metallic | by the presence of the reflectors. A screen was then 
filings enclosed in a glass tube. The passage of an| placed between the transmitter and receiver, from 
electric wave across the coherer produced minute | which the parabolic reflectors had been removed, 
sparks between the filings, causing them to weld | so that hardly any radiation was received directly 
together. By connecting the coherer in series with | from the transmitter, but by holding a metal 
a battery and electric bell, the latter could be made | reflecting sheet in the position indicated in Fig. 2 
to ring, when the passage of an electric wave had | the signals were received at practically the same 
the effect of reducing the resistance of the coherer. | strength as in the first experiment. A third experi- 
The bell could be made to shake the coherer and | ment, of a particularly interesting character, was 
restore its resistance, thus rendering it ready for | then made, using a large discharge tube containing 
the detection of another electric wave. The lec-| mercury vapour to represent the reflecting layer 
turer demonstrated the use of the filings coherer,| of the upper atmosphere. The arrangements are 
the action of which, although rather erratic, was | illustrated in Fig. 3, except that a “ hill” formed 
distinctly more sensitive than the magnetic detector. | by a bent metal sheet was placed between the 

Continuing, Lord Rutherford said it was rather | transmitter and receiver to cut off the direct ray. 
difficult to explain in words why an electric oscillator | With this arrangement, and with the discharge tube 
radiated at all, but he proposed to attempt the | out of action, the strength of the received signals 
explanation. Any current, he said, was conveyed | was negligible, but it increased very considerably 
by a stream of negative electrons which were | as soon as the tube was switched on owing to the 
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| recording and study of rainfall comes under the 


reflected ray from the tube. By moving the latter 
up and down variations in received signal strength | Meteorological Service stream flow measurements are 


is a division of responsibility between the Dominion 


produced. The fact that the discharge tube acted | ; ini¢ 
Department of the Interior and the Provincial 


as a reflector of electric waves resulted from the 
presence in it of a large number of free negative | Governments. In the United States the Weather 
electrons. | Bureau is charged both with the collection of 
| information on all meteorological phenomena and 
| with obtaining data on river flow and issuing flood 
predictions. The work of flood prevention is, 
however, in the hands of the War Department 


analogous to the phenomenon known as fading were | undertaken by the Hydrometric Survey and there | 
| 
| 








NOTES. 


MemortaL TasLet TO Maupsiay, Sons & Fievp. 


Wuen referring to the jubilee of the Junior | Corps of Engineers, who also deal with questions of 
Institution of Engineers, in ENGIneErtNe, vol. regulation. Moreover, the Geological Survey collect 
exxxviii, page 16 (1934), it was stated that the information with respect to quantity, quality, 
Institution was founded by apprentices and young | availability and utility of water supplies. In 


France, though there is a national meteorological 
service, the work is to some extent departmental- 
ised and the collection of flood data comes under 
the Ministry of Public Works, as do navigable and 
|‘ floatable ’’ rivers. Other streams are, however, 
controlled by the Ministry of Agriculture. In Ger- 
many the meteorological services are in the hands of 
the Air Ministry while rainfall observations are 
made by the hydrological institutes in the respective 
states and those on river flow by the Prussian 
National Institute of Hydrology. In Switzerland 
there is much the same division of function between 
the Meteorological Office and the Federal Hydro- 
logical Service. On the other hand, Italy offers 
an example that we might well follow in placing: 
all the matters pertaining to water under one 
body, the Council of Public Works. Concentra- 
tion of this kind should yield the maximum and 
| most efficient results. 


engineers in the Maudslay works in 1884. In con- 
nection with the jubilee, the Institution decided to 
perpetuate the memory of its connection with this 
famous firm by affixing a bronze tablet in the 
entrance to Lambeth North Underground Station, 
the works standing on the site now occupied by this 
station, opposite Christ Church, Westminster Bridge- 
road. The tablet, which was unveiled on Wednesday, 
March 13, by Mr. Freke Field, a director of Messrs. 
Maudslay, Sons and Field, and the first president of | 
the Junior Institution of Engineers, read as follows : 
On this site, between 1810 and 1900, stood the 
works of Maudslay, Sons and Field, famous for 
marine and general engineering, and as the training 
place of many engineers of renown. The Junior 
Institution of Engineers (Incorporated), founded in 
the Maudslay works, erected this tablet in its Jubilee 
year, 1934.” After the tablet had been unveiled, its 
custody was formally accepted by Mr. E. Rawden 
Smith, on behalf of the London Passenger Transport 
Board, and the ceremony was followed by a lunch 
at the St. Ermin’s Hotel, during which Mr. Freke 
Field gave a number of interesting reminiscences of | 
his work with his old firm. He mentioned that 
when Henry Maudslay removed his works from 
Cavendish-square to the Lambeth site, the ground | 
was so soft that very extensive filling was necessary, 
and the foundry had to be located in an upper 
storey. It is of interest to note that the only trace 
ot the buildings standing at the time the works were 
in full activity are two small shops at the corner of 
Westminster Bridge-road and Oakley-street, these 
shops having actually been built before the works 
themselves. 


Progress tN ELectrica DEVELOPMENT. 
The present Minister of Transport, partly by force 
of circumstances, has had to devote a great deal 
of his attention to road transport since he assumed 
office; his public connection with 
supply has therefore been less close than that of his 
predecessor but one. 
that he has not endeared himself in this way to all 
classes of road users and that the criticisms that 
have been levelled at him have exceeded in volume 
and point those which were directed against 
Mr. Morrison when he took up the cudgels on behalf | 
of electrical development. It is, perhaps, for this 
reason that in proposing the toast of “ The British 
Electrical Development Association ” at the annual | 
luncheon of that body which was held at the} 
Hotel, London, on Friday, March 15, 
Mr. Hore-Belisha devoted portions of his speech | 
to both subjects. He congratulated himself on | 
having under his supervision two modern and most | 
progressive industries. The motor industry, he said, 
had doubled itself within ten years, and if it con- | 
tinued at the same pace for the next ten years 
there would be no need for beacons as there would be | 
no pedestrians left. Incidentally, the pressure which | 
had been brought upon him by another class of road 
user, viz., cyclists, had decided him to inaugurate | 
special tracks for their use. The electrical industry | 
had also doubled during the last ten years and its | 
prospects were illimitable. The Government had | 
organised the production side, but had left the| 
distributors to do their share in making it the | 
and must include. in addition to the above matters, | gteatest industry in the country. He wished them 
the needs of industry, the possible electrical deve-| the greatest in their endeavours. The | 
lopment of our water resources, the requirements of | President (Alderman Sir Percival Bower), in reply, 
irrigation, fisheries and navigation, and the draining | £@Ve some account of what the association was | 
of low-lying lands. It must further comprise the doing by means of Press advertising and films to| 
accurate measurement of all the water to be found | increase the consumption of electricity. In this 
in the country, the continuous observation of rain- | Connection, he pointed out that it was a fallacy to 
fall, the systematic gauging of river and stream | Suppose that money spent in this way raised the 
How, and the examination of the amount and quality | Ptice of the commodity. So far as electricity was | 
of underground water. It must regard water | Concerned, advertising increased consumption, and | 
as a national asset and take steps to counteract its | the greater the consumption the greater the possi- 
present irregular distribution and to check waste. bility of supplying it more cheaply. Sir William 
\s Dr. Cunningham said, it is therefore eminently | Ray, who also replied, appealed for a 100 per cent. 
t matter which should be placed in the hands of the membership of the Association among the supply 
Department of Scientific and Industrial Research, | industry. 
which at least would deal with it on the broadest 
lines and in the right spirit. If this course is 
adopted, and we hope that in spite of objections 
it may be, this country will have placed itself 


NATIONAL INLAND WATER SURVEY. 


The recent announcement by the Government 
of their intention to make a national water survey 
and the appointment of a Committee to advise 
both on the measures that have already been 
taken and that may be required in future are direct 
results both of the inconveniences imposed by the 
drought and.of pressure brought to bear by such 
bodies as the British Association and the Institution 
of Civil Engineers. But as Dr. Brysson Cunning- 
ham pointed out in a paper which was read before 
the Royal Geographical Society on Monday, 
March 11, drought and its relation to public health 
are only two aspects of the matter; a few years 
ago floods might have been equally important. A 
survey to be worthy of the name must therefore be 
undertaken scient‘fically, and not bureaucratically, 


Savoy 


success in 


Tue Devetorpment or British Dyesturrs. 


In the Jubilee Memorial lecture of the Society of 
Chemical Industry, which was delivered at Not- 


in an advantageous position relative to those|tingham on Thursday, March 14, Mr. C. J. T.) 
which at present have done more than Great|Cronshaw gave an account of the development of | 
Britain has. In Canada, for instance, while the|the modern dyestuffs industry, beginning with | 


electricity 


It is hardly necessary to add 


| Perkin’s discovery of mauve in 1856. This adven. 
ture, which included manufacture and marketing, 
prospered from the start and attracted others to 
| what was a new field of industrial enterprise. rom 
the British point of view it was, indeed, too success- 
ful. The pioneers were able to retire wealthy men 
at an early age and the industry languished because 
the creative instinct, which had brought it into 
| being, abandoned it before it was realised that what 
had been accomplished was the merest scratch on 
| the surface. On the other hand, the work was taken 
over with enthusiasm abroad, with the result that 
not only were natural colouring matters ousted, 
but synthetic products began to compete among 
themselves, the struggle centring round the pro- 
cesses of finishing which follow the actual dyeing 
operation. Cotton, wool and calico all required 
separate treatment, and a further complication 
arose with the introduction of viscose silk. The 
industry could, in fact, only have triumphed as it 
had done because it had kept in closer alliance with 
science than had any other. In 1914, however, 
there were in this country less than a dozen manu- 
facturing companies, little or no creative spirit, 
little or no research, and little or no novelty. The 
dyestuffs industry was to a unique degree a German 
one, in the hands of three great firms and almost 
secret in character. When war broke out British 
firms had therefore to set about the terrible 
business of catching up, and, difficult though the 
task was, they had not been slow to appreciate 
their opportunity. The first need was the recruit- 
ment of a technical staff, while next, substitutes 
had to be found for the plant and raw materials 
which were practically all of German origin. 
Gradually, however, order and progress had emerged 
in the face of endless difficulty, and though mistakes 
were made, faith and hard work had eventually 
resulted in success. Of the five outstanding world 
developments which had taken place in dyestuffs 
chemistry during recent vears three were of British 
origin. 


ALLoys or IRON RESEARCH. 


As recorded in our columns at the time, an Alloys 
of Iron Research Committee was formed in the 
United States in 1929 as the result of a conference 
of makers and users of iron and steel, technical 
societies, Government bureaux and Universities, 
called together in 1928 by the American Institute 
of Mining and Metallurgical Engineers to consider 
a proposal, formulated by the Engineering Founda- 
tion, New York, for co-operative research on broad 
lines in the field of ferrous metallurgy. The Com- 
mittee, of which Professor G. B. Waterhouse is 
Chairman and Director of Research, is composed of 
prominent American metallurgists and engineers, 
among whom are Mr. H. W. Gillett, Professor 
Bradley Stoughton, Mr. Jerome Strauss, Mr. J. T. 
MacKenzie, Mr. J. W. Finch, Mr. R. S. Dean, and 
Mr. T. H. Wickenden; Mr. F. T. Sisco also serves 
on the Committee and acts as editor of its publica- 
tions. The main objects of the Committee are to 
review critically all research work on alloy steels 
and alloy cast-irons published in technical literature 
throughout the world from 1890 onwards; to 
analyse and correlate the data collected and to 
publish scientific monographs and works manuals ; 
to call attention to errors in existing data and to 
define gaps in our present knowledge ; and, finally, 
to encourage, promote, and support fundamental 
research aiming at filling these gaps. Work on the 
first stage of the project, namely, the reviewing of 
the literature and the publication of selected 
material, which it was first estimated would occupy 
five years but has now been prolonged to eight 
years, was begun in February, 1930, and the work 
accomplished by the Committee during the five 
years ending February, 1935, forms the subject of 4 
report by Professor Waterhouse. From this we 
learn that all important facts in metallurgica! publi- 
cations from 1890 to the beginning of 1934, w hethe! 
embodied in a few lines or in pages of valuable data, 
have been extracted and condensed into critical 
abstracts, and that about 15,000 abstracts have 
been made from 5,500 reports. These critical 
abstracts have been filed under 21] classifications, 
covering 12 important alloys and 27 other ek ments, 
including six gaseous compounds and three classes 
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of impurities. A bibliography on the iron-silicon | been increasingly realised that the intercrystalline 


alloys was published in February, 1931, and this 
was followed by monographs on the alloys of iron 
with molybdenum, silicon, tungsten, and copper. 
Further monographs on the principles of the phase 
diagrams, on the metal iron, and on the alloys of 
iron with carbon, chromium, nickel, and vanadium 
ire in progress of completion. 
the manual series, which will deal with iron-nickel 
illoys, is to be published in 1936. It may be noted, 
however, that, owing to the limited data available, 
material suitable for the manuals has been included 
in the first four monographs. The survey of the 
literature has shown that our knowledge of some of 
the alloy systems is very inadequate, and the report 
recommends that institutions in which metallurgical 
research is carried on should be approached with 
reyard to the establishment of fellowships, either with 
or without the privileges of an advanced degree, 
whereby the necessary data could be acquired by 
systematic fundamental research. 








THE INSTITUTE OF METALS. 


(Continued from page 291.) 
CONTINUING our report of the annual general 
meeting of the Institute of Metals held in London 
on March 6 and 7, we have now to deal with the 
papers presented when the members reassembled 
on the afternoon of Wednesday, March 6. Dr. H. 
Moore, the President, occupied the Chair. 


PENETRATION OF STEEL BY Sort SOLDER. 

The first paper taken was that by Dr. L. J. G. 
van Ewijk, dealing with ‘‘The Penetration of 
Steel by Soft Solder and Other Molten Metals at 
Temperatures up to 400 deg. C.” 
presenting his contribution, stated that the in- 


vestigation of the failure of a nickel-chromium | 


steel axle-tube of an aeroplane had shown that 
the material had been weakened by inter-crystal- 
line cracks due to a soft-soldering operation. 
Experiments had been made with test-pieces of a 
number of steels, by stressing the specimen during 
exposure to molten metals and alloys at tempera- 
tures up to 400 deg. C. Cracking occurred in 
several of the steels, and microscopic examination 
showed characteristic intercrystalline penetration 
by the molten metal. The steels varied in their 
behaviour, certain specimens being particularly 
sensitive. Frequently, no trace of penetration was 
visible and it might be that, in these cases, the 
penetrated layer was too fine to be detected micro- 
scopically, and this was accounted for by the fact 
that a very superficial penetration appeared to be 
sufficient to start the crack. The fact that, in the 
short time of the tests carried out, no rupture 
occurred on a particular specimen, did not neces- 
sarily indicate that the steel was not liable to damage 
when soldered or tinned in the stressed condition. 
Che danger might still be present, and it was to be 
expected that the resistance to fatigue, for example, 
might be decreased in such a measure that sooner 
or later the failure would develop. It was of consi- 
derable importance that this matter should be further 
investigated. In the laboratories of the Dutch 
National Institute for Aeronautical Research, an 
apparatus for fatigue tests on tinned specimens had 
been partly developed, but an opportunity for 
further tests had not yet presented itself. 

The discussion was opened by Mr. G. W. Austin, 
who thought that the penetration of steel, especially 
high-tensile steel, was a subject which had been 
somewhat neglected. Attention might be drawn 
to three variables, particulars of which were given 
im the paper, namely, the chemical composition, 
hardness, and grain-size of the steels tested. The 
‘wo carbon steels investigated had been found 
to be unaffected by the treatment ; hence attention 
had been confined to the nickel-chromium steels. 
Yn looking into the author’s results, it appeared 
that the hardness of the material was the principal 
eter in the liability of high-tensile steel to pene- 
ration by solder. Tests showing the effect of 
Variations in the heat-treatment of the steel, the 
results of which were set forth in tabulated form, 
eeueted the conclusion that with increasing 
— the liability to penetration was definitely 

ased, 

Dr. R. Genders said that for some time it had 


The first book in | 


The author, in | 





| penetration of one metal by another metal or by 
|other agents was very widespread. Beyond the 
fact that the intererystalline boundaries were 
somewhat vulnerable, however, research had not 
proceeded very far. A number of metallurgists 
in this country had been working on the problem 
of the susceptibility of steel to this type of pene- 
| tration, and all the results seemed to show that there 
| was little or no correlation between the properties 
of the steel, its grain size and composition and its 
susceptibility to penetration. Very coarse grains, 
i.e., austenitic grains, were, however, rather more 
prone to penetration than fine grains. The only 
heat treatment which Dr. van Ewijk had found 
would diminish the susceptibility was to temper 
the steel in the region of 700 deg. C. From the 
manufacturing point of view, however, this treat- 
ment was unsatisfactory, and as matters stood 
| at present, if a steel were susceptible, all that was 
| possible was to take measures to ensure that not 
| much damage was done. 

| Dr. C. H. Desch, F.R.S., stated that it had been 
| shown that certain brasses disintegrated in mercury. 
In problems of this kind, there were two factors 
involved, namely, the nature of the metal and the 
nature of the reagent, and fusible metals penetrated 
into certain alloys and not into others. Further, 
acids and other solvents dissolved the metal away, 
but did not penetrate along the intercrystalline 
boundaries. What was more important than the 
size of the grains was their shape. Penetration 
took place usually when the crystals were sharply 
polygonal and, in his opinion, not when the grains 
were interlocked and the boundaries “wavy.” <A 
steel might be perfectly strong and yet liable to 
intercrystalline penetration, and another steel, 
which was less strong, might not be so liable to 
penetration. 

Mr. H. Sutton said that in this country it was not 
usual to employ solder in connection with hard 
nickel-chromium steel. It had happened, however, 
that axles had failed on account of steady stress 
owing to the weight of the machine when standing 
in the hangar. Moreover, if the steel were over- 
strained it might fail under comparatively slight 
provocation. He had known it to crack during the 
cadmium-plating operation, and as a result of quite 
mild pickling. The next speaker, Mr. A. J. Murphy, 
stated that one factor, namely, the previous history 
of the steel with regard to pickling, had not been 
considered. Work by Bardenheuer and Ploum, 
in Germany, had shown that steels could be per- 
manently damaged if gas contained in the metal 
were driven out from them by sudden heating. 
Something of the same kind might happen in solder- 
ing. If, as results contained in the paper had 
shown, certain steels could break down after being 
in contact, under stress, with a molten lead-tin 
alloy for a few seconds, it would be interesting to 
know whether any members had encountered the 
cracking of steel bearing shells in which the bearing 
metal had fused. There was a case in which material 
consisting of non-polygonal grains could fail, and 
this was the celebrated one of the caustic cracking 
of mild steel. 

Dr. Van Ewijk stated that he would reply to 
most of the points raised in writing. Some reference 
had been made to the importance of the shape of the 
grain and with this he agreed, but it must be added 
that it would be difficult to predict susceptibility 
in a steel merely by an examination of the grains. 
He had no data regarding pickling treatments ; 
all that was known was that the steels came from 
an English source. The question of the form of 
the crystal boundaries was again referred to in a 
final speech by Dr. Moore, who, while agreeing 
that the crystal shape was important in many 
cases, remarked that, in season-cracking experiments 
on brass, failure was liable to occur whatever the 
shape of the boundary. 








Typr-MetaL ALLoys. 


The next contribution brought before the meeting 
was a paper entitled ‘ Type-Metal Alloys,” by 
Miss Frances D. Weaver. The author stated that 
her researches had been undertaken to examine 
|the antimony-tin-lead alloys employed in the 





printing industry, and usually designated as “ type | 


metals.” These alloys covered a wide range of 
composition in the lead-base corner of the ternary 
diagram. The investigation had been carried out 
bymeans of thermal analysis and micro examination, 
and the liquidus surface for alloys containing up to 
24 per cent. of antimony and 14 per cent. of tin had 
been constructed. The general lines of the constitu- 
tional diagram put forward by Iwasé and Aoki had 
been confirmed. The existence of a true ternary 
eutectic in the lead-base corner was confirmed, 
but with the composition: antimony, 12, tin, 4, 
and lead, 84 per cent., solidifying at 239 deg. C. 

Mr. A. H. Mundey, who opened the discussion, 
stated he had had great experience in the practical 
problems concerning metals in the printing industry. 
The paper was not, and did not claim to be, a hand- 
book for the composing-machine operator, but, on 
the other hand, the metallurgist was provided with 
trustworthy information which explained many of 
the troublesome phenomena which were responsible 
for machine stoppages, loss of time, and: defective 
type. The work of the composing machine, 
whether Linotype or Monotype, consisted in pro- 
ducing die castings in the form of ** slugs” or single 
type by pumping molten metal into highly-finished 
dies, the castings receiving no subsequent finishing. 
The molten metal was, under.the best standard 
conditions, electrically heated and maintained, 
controlled by thermostat, and, so long as nothing 
occurred to interfere with standard practice, the 
metal entered the mould just above the liquidus, 
and having filled the mould, instantly solidified. 
If, however, owing to any untoward circumstances 
the fine stream of metal, which passed through 
passages about x in. in diameter, became cooled 
below the liquidus, precipitation of microscopic 
crystals took place on the walls of the passages. 
These deposited crystals were not readily dissolved, 
and, owing to the constriction of the passages, a 
smaller stream was admitted and a hollow or 
unsound slug or type resulted. Miss Weaver's 
work accounted for this in detail. If the unsound- 
ness occurred just below the type face, this gave 
way under pressure, either in subsequent moulding 
or in the printing press, and the character, which 
might have given way only a few thousandths of an 
inch, failed to print, a very serious matter indeed 
in important printing production. A draught of 
cold air, cooling the whole machine below the 
normal, even when the metal in the melting pot was 
at the correct working temperature, might cause 
this trouble. Problems of a somewhat similar 
character occurred in the stereotyping foundry, 
where plates, the finished weight of which was 
56 lb., were required to be produced at four per 
minute. Altogether, the work contained in the 
paper was a valuable contribution to the information 
of the advising metallurgist. 

Mr. A. J. Murphy noted that the author had 
used vertical sections of her model of the lead- 
antimony-tin system. While this procedure had 
its merits, it was his opinion that horizontal sections 
were more useful. Professor D. Hanson, who spoke 
next, agreed with this, and added that a horizontal 
(isothermal) section could be used quantitatively, 
whereas vertical sections were qualitative only. 
Mr. J. Cartland, the next speaker, paid tribute to 
the usefulness of the diagrams of Loebe and of 
Iwasé and Aoki. The author’s paper, he stated, 
contained much greater detail regarding the area in 
which manufacturers of printing metals were 
interested, and as an illustration of its practical 
use, he had obtained six enlarged copies of her 
liquidus diagram. These were in constant daily 
use, not only by their technical men, but also by 
their sales managers in advising customers. Dr. 
J. L. Haughton, who spoke next, considered that 
ternary diagrams were somewhat difficult to repro- 
duce, and he would have liked both horizontal and 
vertical sections, were not the cost prohibitive. 
He noted a new term in the paper; it was always 
a pity to employ new terms unless absolutely 
necessary. In describing the ternary model, the 
author had employed the word “ groove,” instead 
of eutectic valleys. A groove had sharp edges, 
whereas a valley had not. 

Miss Weaver, in her reply, said that Mr. Mundey 
had indicated the very fine limits to which the 





modern printer worked. With regard to the 
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presentation of data, she regretted that several 
members would have preferred the horizontal 
method. Her only reason for doing it the other 
way was that she had found it easier to interpret 
the results in that manner. The word “ groove” 
had been employed because it seemed more appro- 
priate and more exact than the word “ valley.” 


CapMiuM-Tin ALLoys. 


Professor D. Hanson and Mr. W. T. Pell-Walpole, 
the authors of a contribution dealing with “* The 
Constitution and Properties of Cadmium-Tin 
Alloys,” were then called upon to present their paper. 
Professor Hanson, who read it in abstract, stated 
that they had determined the constitutional diagram | 
of the cadmium-tin system by cooling curves and | 
microstructures. A eutectic was formed at 176 
deg. C. and 33 per cent. of cadmium, but while there 
was a solid solubility at each end of the system, the 
exact positions of the sloping solidus lines had not 
yet been determined. The tensile strength and 
hardness of alloys containing up to 10 per cent. of | 
cadmium had been determined, and a permanent | 
value of 5 tons per square inch could be obtained, 
after suitable heat treatment, with an addition of | 
5 per cent. of cadmium. Cadmium had a very | 
marked refining effect on the grain size of tin. After 
a reduction of 80 per cent. by rolling, the grain size 
was reduced from 1,600 grains per square centimetre, 
in the case of pure tin, to 26,000 grains per square 
centimetre when 1 per cent. of cadmium was | 
present. Further additions had little effect. After | 
annealing for 1 day at 160 deg. C., tin containing | 
5 per cent. of cadmium had a grain size of 48,000 | 
grains per square centimetre. 

A number of points connected with the thermal. | 
equilibrium diagram built up by the authors were | 
discussed by Drs. M. L. V. Gayler, D. Stockdale and | 
C. H. Desch. Dr. J. L. Haughton, who also spoke, 
asked the authors if they were convinced that their 
times of annealing had been sufficiently prolonged. 
Annealings at relatively low temperatures for 3, 4, 
or 5 days appeared to be hardly long enough. In 
the course of his reply, Professor Hanson said that | 
the publication of a paper in the Monthly Journal 
of the Institute six months before it was read | 
possessed disadvantages. The authors had now | 
found out where they were wrong and the diagram 
as now given in the paper would have to be amended 
quite considerably. In answer to Dr. Haughton, 
they were quite certain that the annealing time was | 
long enough; the annealing temperature was near 
the melting point and 4 days should be ample. | 
In a final statement, the President stated that there | 
would be an opportunity to make amendments before 
the paper appeared in its final form in the half- 
yearly Journal of the Institute. 


ALUMINIUM, MANGANESE AND 


BisMUTH. 


Tin CONTAINING 


The last contribution discussed on Wednesday 
afternoon was entitled “Some Properties of Tin 
Containing Small Amounts of Aluminium, Man- 
ganese, or Bismuth.” Lt was by Professor D. Hanson 
and Mr. E. J. Sandford, and was put before the 
meeting by Professor Hanson, who stated that the 
present investigation, together with that referring 
to tin containing small amounts of silver, iron, | 
nickel, or copper, presented at the autumn meeting | 
of the Institute in 1934, constituted a somewhat | 
rapid survey over a wide field, in order to provide 
metallurgists, at the earliest possible moment, with 
the basic facts relating to the principal useful alloys. 
The investigation had shown that aluminium had 
considerable effect om the strength of tin; 0-5 per 
cent. increased the strength of pure tin from about | 
1 ton to about 5 tons per square inch, while the 
elongation decreased from about 80 per cent. to 
30 per cent. Further additions, up to 1-0 per cent., 
produced no appreciable effect. The improved 
properties, however, were not permanent when the 
alloys were stored in normal conditions, owing to a 
deterioration of the material which commenced at 
the surface and spread slowly inwards; a brittle 
‘skin was formed, which cracked when the alloy 
was bent or otherwise strained. The tensile strength 
was seriously affected in thin sections, and a mass of 
cracks formed on the surface of the specimens. The 
core, however, remained ductile for long periods. 


|when carried out quickly. 


Rolled alloys deteriorated more rapidly than | stream of hydrogen for the purpose of determining 
similar alloys in the cast condition ; but the latter | its “loss in hydrogen.” Hence, samples of No. 16 
were not immune. s.w.g. H.-C. copper wire, containing 0-021 per 

The effect of manganese on the strength of tin was | cent. of stannic oxide, had been heated in a constant 
only slight, and was practically independent of heat- | current of hydrogen for periods of 15, 30, 60, and 
treatment. Manganese was probably soluble in solid | 120 minutes, at temperatures increasing from 
tin to a very small degree only at all temperatures. 550 deg. to 850 deg. C., and the tin oxide content 
The addition of 0-10 to 0-15 per cent. of manganese | determined after each treatment. The 
to tin greatly refined the crystal size at all tempera- | Showed that the reduction of the stannic oxide 
tures up to the solidus; the effect of 0-2 per cent. | commenced at about 550 deg. C., and that it was 
was much less. With manganese contents exceed- | complete after 30 minutes at 850 deg. C., and after 
ing 0-3 per cent. a fine grain was again produced. | 60 minutes at 800 deg. C. Consequently, in the 
Bismuth greatly increased the tensile strength of | case of coppers containing amounts of tin oxide 
tin, from about 1-0 ton per square inch in the pure | such as were usually encountered, conditions of 
metal to about 4-5 tons per square inch with a| temperature and time which were satisfactory for 
bismuth content of 4 per cent. or 5 per cent. Heat- | the determination of ‘loss in hydrogen” would 


results 


| treatment had little effect on the strength, but alloys | effect complete reduction of any stannic oxide 


heat-treated near the eutectic temperature, had low | which might be present. 
elongations. Bismuth had a profound refining| The discussion was opened by Professor D, 
effect on the grain-size of tin, producing much finer | Hanson, who stated that stannic oxide was well 
grain structures than any other alloying element yet | known to bronze founders. He had made up 
investigated ; it was particularly effective in re-| alloys of stannic oxide and copper by adding the 
straining grain-growth at elevated temperatures. SnO, to the metal. The stannic oxide dissolved 
The discussion was opened by Mr. C. E. Pearson, quite readily and after solidification the micro- 
who stated that his interest lay mainly in the tin- | structure was characteristic. He would like to 
bismuth alloys, and in this connection the authors | know if brittleness resulted as a result of the reduc- 
had shown that addition of bismuth to tin resulted | tion of the oxide by hydrogen. The next speaker, 
in a striking improvement in the tensile strength.| Mr. 8. L. Archbutt, said that the authors had 
The authors had not been able to roll satisfactorily | stated that estimation by chemical methods had 
alloys containing contents of bismuth higher than shown that the oxide was distributed very uniformly 
5 per cent., and had suggested that slow extrusion | through the mass of the copper. He was not 
might be successful. In order to test this, he had | clear what chemical method had been employed, 
made up an alloy which had extruded very well| nd would like further information on the point. 
and, moreover, the extruded product had been | He had been interested to hear that SnO, dissolved 
subsequently rolled without cracking. Conse-| in the liquid copper. Dr. H. W. Brownsdon, who 
quently, if it were desired to employ alloys con-| Spoke next, noted that the authors had given 
taining more than 5 per cent. of bismuth, the working | 0-0016 per cent. as the bismuth content of their 
of them should not offer insuperable difficulties. high-conductivity copper. It was just as likely 
The marked refining action of bismuth on the | that this was present in the form of bismuth oxide. 
grain size of tin, however, might lead to an increase | He had mentioned this because it was important 
in the rate of creep. The only other speaker, Mr. | to have clear ideas regarding the composition of the 
A. H. Mundey, said that he was particularly | copper. “* Loss in hydrogen ” was a very indefinite 
interested in the question of the addition of alumin- | term, which ought not to be employed in metal- 
ium totin. Even quite small quantities of aluminium | lurgical literature without defining its scope exactly. 
had a marked deleterious effect on high-grade solder, | In a brief reply on behalf of the authors, Mr. Bailey 
and he asked Professor Hanson most earnestly not | stated that as the particular sample of copper 
to encourage the addition of aluminium to tin or|employed contained 0-055 per cent. of oxygen, it 
high-tin alloys. While bismuth imparted a fine | would have been brittle after the hydrogen treat- 
grain to tin-rich alloys, there was no particular} ment. With Professor Hanson, however, he would 
reason to think that they were greatly improved. like to know whether a sample containing only 
Many buyers appraised metals by their fracture, SnO, and no Cu,0—if such a material could be 
and bismuth so modified the fracture of a tin-rich | obtained—would be embrittled as a result of heating 
alloy without adding anything of very material in hydrogen. He presumed that it would be 
value to its properties that its use was to be depre- rendered brittle by the treatment. In a closing 
cated. In his reply, Professor Hanson said that speech the President stated that the present investi- 
the question of creep in tin and its alloys was of gation provided an interesting case of the increasing 
importance. As creep tests possessed great signific- attention which was being give n to the composition 
ance they were accumulating data on the subject. and properties of the relatively pure metals. It 
There was no doubt that bismuth did make tin | had now been ascertained that the small impurities 
creep under low stresses, and this notwithstanding in pure steels had a bearing on their properties, but 
its considerable influence on the tensile strength|the importance of small contents of impurities, 
They had been dis- including those which were gases at ordinary 
appointed to find rapid deterioration in the alumin- | temperatures, and of their state of chemical com- 
ium alloys, and were not prepared to recommend | bination was being increasingly recognised in the 
anyone to put aluminium anywhere near tin. non-ferrous metals. 


(To be continued.) 








STANNIC OXIDE IN COPPER. 








When the members reassembled at the Institu- 
tion of Mechanical Engineers on the morning of | 
7, for the last session of their 


Tue Waitwortsh Soctery.—The Annual Commemors- 
T : Jinner of the Whitworth Society was held on 
edi Mare tion Dir ) 

Thursday, March 7, , : Wednesday, March 13, at the Holborn Restaurant 
meeting, Dr. H. Moore, the President, occupied | London. Mr. Charles Day, the President, received thé 
the Chair. The first paper taken was by Dr. W. E. | members, and, following custom, the Whitworth Scholars 
Alkins and Mr. A. P. C. Hallowes, and dealt with | of 1934 were invited as guests. After the rege 
“The Reduction by Hydrogen of Stannic Oxide |Si7 Jeph Whitworth bad been toasted in sitar 
. . me AP 2 i : bey Mr. L. H. Hounsfield proposed “ The Society. | 
in High-Conductivity Copper.” In the unavoidable | replying to the toast, the President referred to the loss 
absence of both authors, the contribution was | sustained by the Society by the recent deaths of two 


- , manens F' | fi +r Presidents, Mr. Thomas Sugden, who obtaimed 
yresented by Mr. G. L. Bailey. e authors stat former ’ ° ue 
presented by I L. Baile; The au tated his Whitworth Scholarship in 1873, and Mr Willan 


that when high-conductivity copper was refined by | sisson. who was a Whitworth Scholar of the following 
ordinary methods in a reverberatory furnace from | year. He announced that Professor E. G. Coker, F.RS. 

. ‘—. : : , pram aI 
charges containing tin, the resulting metal usually | Would assume the office of President at the Sumit 


, : . | Meeting, to be held early in July at Buxton and Stock 
contained a small amount of the latter element in a. commana allies Thad in eae 


0rt. 
the form of stannic oxide, SnO,. Practically all Mtr. J. Hamilton Gibson, O.B.E., Dr. Arthur Morley. 
the tin (certainly quite 95 per cent.) present in the | and Mr. W. M. Selvey had been elected to the ( ere 
copper was in this form, and, as such, it was without Dr. Hele-Shaw, F.R.8., the Founder and = —— 
; , oe of the Society, then referred to the outstanding Se 
appreciable effect on the electrical conductivity. | rendered to the Society by Professor David Allen Low, 
It was clearly important to know, however, how | both in compiling the Whitworth Book and 3s Hon. 
included stannic oxide, which was usually present | Treasurer for the past eleven years. On his forthcoming 


- ome ; ice _w > ~sented with an 
ts . pete ae 09 nar | Petirement from this office, he will be preset ae 
to the extent of from 0-01 per cent. to 0-02 per illuminated address which was signed by those pr = 


cent., behaved when the copper was heated in a | at the Dinner. 


of the ballot, 
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fHE DIESEL-ELECTRIC TUG 
** FRAMFIELD.”’ 

It is difficult to prevent occasional severe overloading 
on tug-boats of medium and large power when direct- 
connected engines are fitted, and the results of such 
overloads are often reflected in uneconomical running 


and heavy repair bills. On the other hand, the employ- 
ment of the Diesel-electric drive, by introducing ‘a 
flexibl coupling into the system, overcomes this 
drawback and has the other advantages that it allows 


the propeller speed to be suited to the towing conditions 


and ¢ lables: direct wheel-house control to be used. 
cag Bee may be illustrated by giving some 
ere” the Diesel-electric tug Framfield, which has 
I en built for Messrs. The Thames Steam Tug and 
aight 

croft 

been 


with machinery manufactured by 















400-S.H.P. DousLE-ARMATURE PROPELLER Moror. 


| Messrs. The English Electric Company, Limited, 
| Queen’s House, Kingsway, London, W.C.2._ The Fram- 
| field is 77 ft. 6 in. long between perpendiculars, with 
| a moulded breadth of 19 ft. 6 in. and a moulded depth 
| of 10 ft. 44 in. 

| The hull is built of Siemens-Martin mild steel, 
| of scantlings which are greatly in excess of Lloyd’s 
| highest requirements, experience having shown that 
this practice is advisable for tugs. The form was 
built to plans specially prepared by Messrs. Thorny- 
| croft in conjunction with the consulting engineers, 
Messrs. Constants, 11, Billiter-square, London, E.C.3, 
| to meet the requirements of a maximum draught of 
| 10 ft. and a maximum height above the load line of 
10 ft. 10 in. The machinery space is situated amid- 





: Af | ships, the accommodation for the officers and crew 
ge Company, Limited, by Messrs. J. I. Thorny- | being forward and aft, respectively. The peaks are | demonstrated, a complete circle being made at full 


und vompany, Limited, Southampton, and has arranged for use as water-ballast tanks. 
t quippec 


The arrangements on deck are designed to give the 


SIO 


| greatest convenience in working the vessel, The 
| counter stern is of cast-Steel in one piece from the 
| transom right aft. The bulwarks are low and very 

strongly constructed with considerable tumble home. 
The engine-room entrances are built up to full height 
on each side just aft of the bridge, which is placed 
over the top of the forward end of the casing and is 
| completely enclosed in teak. The engine exhausts 
| are carried through the ventilators, so that it has been 
possible to omit the funnel. The clear deck space aft 
| and the good view from the wheel-house are other 
| important features of the design. 

The two main engines, which are shown in Fig. 1, 
|are of the English-Electric four-stroke type with six 
cylinders, and each is capable of an output of 265 
brake horse-power at a speed of 530 r.p.m. They 
are of monobloc construction and are completely 
enclosed. Mechanical fuel injection is provided, with 
individual pumps and injectors for each cylinder. 
Forced lubrication is employed throughout. The fuel 
and lubricating-oil filters are of the dual type and can 
be cleaned while the engines are running. The oil 
supply, which is self-contained, is located in the sumps 
provided in the engine base-plates, the oil cooler being 
easily accessible for cleaning purposes. Special provi- 
sion has been made for washing out the cylinder jackets 
with water at high pressure, and large inspection doors 
are fitted to the cylinder heads. The bilge and circu- 
lating pumps, which are of the plunger type, are at 
the forward end of the engine and are driven at one-third 
the crankshaft speed. The layout is such that wide 
gangways round the machinery are possible. 

The main generators, which are direct coupled to 
the engines, each have an output of 168 kW and 
supply direct current at 350 volts. They are of the 
English Electric Company’s marine type and have 
rotatable magnet frames, their shafts being extended 
to carry the armatures of the overhung auxiliary 
generators. The latter have an output of 25 kW 
at 110 volts and, like the main generators, are 
protected by canopies, besides being self-ventilated 
and insulated for marine service. The main ¢ nerators 
supply a single propulsion motor of the double-armature 
type which is capable of developing 400 shaft horse- 
power at any speed between 100 r.p.m. and 140 r.p.m. 
| The after bearing of this motor is combined with a 
| Michell thrust block, and the forward end of its shaft 
|is extended to provide the drive for a revolution 
indicator. The magnet frames can also be rotated 
in their cradles to simplify inspection. All the main 
bearings on both generators and motor, with the 
exception of the thrust-block, incorporate a special 
method of disc lubrication. 

Control is effected on the Ward-Leonard principle 
by varying the strength and direction of the generator 
fields, thus ensuring, it is claimed, smooth acceleration 
at all speeds and simple operation. After the engines 
have been started and run up to speed, the control is 
transferred to the bridge. It may be noted that no 
| auxiliary motor-generator set is necessary ; neither are 
| contactors nor other delicate apparatus required. The 
| tug can be operated with either one or both engines 
running. It is also possible to run at_half-power 
with either half of the propulsion motor out of service. 
The necessary controls are mounted on a totally-enclosed 
| ‘dead front’ board and are interlocked to prevent 
incorrect operation, The change-over from engine- 
| room to bridge control is effected by a switch on this 
| board which is provided with a lock to prevent 
| accidental movement. On the bridge there are two 
| pedestals which are cross-connected to the controller. 
| In addition to the auxiliary generators mentioned 
|above there is a separate 5-kW generator, which is 
| direct-coupled to a 10-h,p. Petter engine so that power 
| for general services can be supplied when the main 
sets are not running. The shaft at the commutator 
end of this generator is extended to carry a clutch 
through which a Reavell air compressor for charging 
the starting-air bottles for the main engine can be 
driven. All three auxiliary generators are controlled 
from an auxiliary board, which is equipped with change- 
over switches and from which an air compressor, fuel- 
transfer pump, and general-service pump are supplied. 
The steering gear, which was manufactured by Messrs. 
Thos. Reid and Sons (Paisley), Limited, can be both 
electrically driven and manually operated. To ensure 
easy steering, the keel aft has been constructed in 
sluice fashion. Light and heat are both supplied 
electrically. 

During her trials at Southampton, which were carried 
| out in bad weather, the Framfield attained an average 
| speed of 9-893 knots on four runs over the measured 
mile. The mean input to the propulsion motor, with 
both engines running, was 437 h.p., and the mean 
shaft horse-power was about 400. With only one engine 
| in use, a mean speed of 8-276 knots was attained, the 
approximate motor input being 185 h.p. During the 
same trials her manceuvring capabilities were fully 























| speed in 1 minute 15 seconds, and the vessel being 
| stopped in 26 seconds. 
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REFRIGERATING PLANT ON 
M.S. ‘**NEW ZEALAND STAR.” 


A conrract for the supply of six four-cylinder 


in Enerneertna, vol. cxxxvi, page 651 (1933), has | 


recently been completed by Messrs. The Brush Electrical 
Engineering Company, Limited, Loughborough. All 
the engines are for driving CO, compressors, four of the 
latter being supplied by Messrs. J. and E. Hall, Limited. 
Dartford, and two by Messrs. The Liverpool Refrigera 
tion Company, Limited, Liverpool. Two each of the 
compressor units have been fitted on the Imperial Star, 
the New Zealand Star and the Australian Star, three 
new vessels built for Messrs. The New Zealand Shipping 
Company, Limited, for operation between this country 
and New Zealand. A repeat order for six similar 
engines has also been placed. 

One of the oil engines for the New Zealand Star, which 
left London on her maiden voyage yesterday, is shown 
in the Brush works in the photograph reproduced on this 
page. It may be recalled that the engine already des 
cribed was of 160 brake horse-power, but the model shown 
in the illustration is of larger size, designed to develop 
300 brake horse-power at 290 r.p.m. All six engines 
have, however, been slowed down to operate at a speed 
of 250 r.p.m., at which speed the output is 250 brake 
horse-power. The chief characteristics of the engine 
are the excellent balance, due to the opposed-cylinder 
design, the reduction of torsional oscillation to a 
negligible amount on account of the short crankshaft, 
exceptional accessibility, and low fuel consumption 
The design lends itself particularly well to marine 
installations, as the low overall height enables the engine 
to be fitted in tween decks spaces with ample head 
clearance for inspection and overhaul. It is important 
that engines designed for compressor operation should 
be flexible, so that the speed can be adjusted to suit 
the load with a view to maintaining economical con 
sumption and reducing maintenance, and tests carried 
out in our presence on the New Zealand Star showed 
that the Brush units were somewhat outstanding in 
this reepect. In this country, where the sea water is 
cold, the engines will be required for the most part 
to run at low revolutions, but during the course of 
the voyage, the engines will be gradually speeded-up 
to suit the increasing sea-water temperature, and will 
run at full capacity in the tropics. There will also 
be occasions when the ships are being loaded in dock 
with the hatches open, when the full capacity will also 
be required. In order to cater for the wide speed | 
range thus called for, two governors with a change- 
over device are fitted to each engine, one governor 
controlling the engine from the lowest speed of 65 r.p.m. 
up to 150 r.p.m., and the second controlling the speed | 
between the latter figure and the maximum. 

The controls are extremely simple, and are grouped | 
in a convenient central position. There are two levers, | 
one being the control lever for starting and stopping, 
while the other regulates the advance and retard of the 
fuel-injection period. The latter feature is patented, 
and ensures clean running at various speeds and on | 
different qualities of fuel. It is stated that the pro- 
vision of this control was one of the main technical | 
considerations which led to the order for these engines 
being secured. A feature which we believe to be | 
unique for horizontal Diesel engines is that the exhaust | 
valve is fitted at the top and the inlet valve at the bottom 
of the breech end. The inlet valve, being at the bottom, 
is at the coolest part of the breech and in a position 
where the coolest water enters, thus ensuring a maxi- 
mum air charge. A further advantage of the arrange- 
ment is that the spray valve remains cooler, since no 
heat rises from the hot exhaust bend, and so on, to 
impinge upon it, and finally, should the sprayer dribble 
due to the presence of grit or to distortion of the needle 
valve, the fuel cannot drip on to the hot exhaust valve 
to produce excessive carbon deposit and other troubles. 
With the arrangement adopted, any drop from the | 
sprayer falls into the incoming air, which is moving | 
at high velocity, and forms a combustible mixture | 
which is burned with the ordinary charge. The 
position of the exhaust valve at the top also enables | 
it to be removed complete with its cage without | 
disturbing the inlet valve. It is possible to exchange a 
complete exhaust valve, sprayer, or fuel pump while the 
engine is running, so that the danger of damage to the 
cargo due to the stoppage of the refrigerating plant is | 
rendered exceedingly remote. 


The cooling-down trials were entirely satisfactory 
on the two completed vessels, the Imperial Star and 
the New Zealand Star. Tests made with a heavy | 
marine fuel in the shops before delivery gave a con- 
sumption of 0-38 lb. per brake horse-power hour, 
and it is anticipated that a still lower figure will 
be recorded when the engines are thoroughly run in. 
During the cooling-down trials, one of the fuel pump 
racks showed a tendency to stick, and a spare pump was 
substituted in 5 minutes with the engine running at 
full torque on three cylinders 
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HEAVY-OIL ENGINE FOR REFRIGERATING SET. 


Diesel engines, generally similar to the model described | MESSRS. THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, LOUGHBOROUGH 





LETTER TO THE EDITOR. 


FAN BRAKES FOR MOTOR TESTING. 
To THE Epiror oF ENGINEERING. 

Sirn,—The suggestion has recently been made 
that fan brakes are superior to other types for testing 
electric motors, and it is claimed that a normal load 
test is inadequate in respect of fan and pump motors, 
in that it gives no satisfactory indication of ability 
to accelerate such loads. 

A great deal depends, in this connection, on the 
meaning of the word “normal.” In our opinion, a 
normal test is one which produces evidence, in terms 
of suitable units, that a motor is capable of the duty 
for which it is sold, involving a recognised value of 
starting torque in respect of acceleration. To this 
end normal test routine should include direct measure- 
ment of the torque against which a motor will actually 
run up to speed, a value which cannot be derived with 
certainty from the usual instrument readings. 

In what respect does the fan brake meet this require- 
ment, and in what respect does it provide an adequate 
test substitute for a pump or fan load ? 

Being mounted on the motor shaft, the fan brake 


| adds practically nothing to the static friction against 


which the motor has to start. It cannot possibly 
cover wide variations of static friction ranging from 
low-speed fans and pumps with plain bearings and 
glands to the smaller types with light impellers mounted 
directly on the motor shaft. The fan brake imposes 
no load worthy of mention below half speed. This, in 
conjunction with its general lack of friction loss, makes 
it incapable of showing up any but the most aggravated 
tendency to crawl, a fault which would immediately 
be disclosed by measuring the running-up torque as a 
matter of routine. In our opinion, it is not justifiable, 
in the face of wide variations of fan and pump design, 
to assume that a fan brake satisfactorily reproduces 
working conditions. 

It is, we must admit, a very convenient and inexpen- 
sive piece of apparatus and no doubt lends itself 
admirably to the simplification of test routine, but as 
a substitute for anything which appeals to us as a 


| normal test it certainly leaves a lot to be desired. It 


is inherently incapable of giving any satisfactory 
quantitative measurement of starting characteristics. 
Fan testing must be, we consider, inferior rather than 
superior to direct measurement, as an indication of 


| starting performance. 


Yours faithfully, | 

Butt Morors, 

(Branch of E. R. and F. Turner, Limited). 
F. H. Jounson, Director. 





Ipswich, 
March 4, 1935. 








PoRTUGUESE SUBMARINE “ GoLFInHo.”—The  sub- 
marine Golfinho, built by Messrs. Vickers-Armstrongs, | 
Limited, Barrow-in-Furness, was handed over on | 
February 28. She is the last of three submarines con- 
structed for the Portuguese Government at Barrow, 
her sister ships being the Delfim and the Espadarte. 


ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Electrical Engineering.— Applications, 
which must be received not later than April 15, are 
invited for the Duddell, Ferranti, Swan Memorial and 
Silvanus Thompson Scholarships in Electrical Engineer 
ing awarded by the Council of the Institution of 
Electrical Engineers. The Duddell Scholarship, which 
is valued at 150]. per annum, and is tenable for three 
years, is open to matriculated British subjects under 
19 years of age. The Ferranti Scholarship, which is 
tenable for two years and worth 250/. per annum, is 
open to British subjects under 26 years of age, who are 
student or graduate members of the Institution. The 
Swan Memorial Scholarship, which is worth 1201., will 
be awarded for one year’s post-graduate work to a 
British subject under 27. The Silvanus Thompson 
Scholarship, the value of which is 1001. per annum and 
tuition fees, is tenable for two years and is open to 
works employees under 22, who are the sons of parents 
of limited means. In all the above cases, the age 
referred to is that on July 1, 1935. Further particulars 
and nomination forms for each individual scholarship 


|may be obtained from the secretary of the Institution 
| of Electrical Engineers, Savoy-place, London, W.C.2. 


Examination in Boiler-House Practice—A new 
examination in boiler-house practice, intended for 
firemen, boiler attendants, engineers and others who 
seek to improve their qualifications with a view to 
attaining more responsible positions in connection with 
the supervision and management of boilers, has recentl\ 
been adopted by the City and Guilds of London Insti- 
tute, Department of Technology, 31, Brechin-place, 
South Kensington, London, 8.W.7. The main object 
of the examination is to set up a national standard in 
this country that employers may be able, in some 
degree, to gauge the capacity of those applying tor 
the more responsible positions in the boiler house, and, 
conversely, that those applying for such positions may 
obtain a certificate which is evidence that they have 
reached a certain standard of knowledge. The exam!- 
nation will consist of one question paper, of three hours 
duration, to be answered in writing. Certificates will 
be awarded in two classes, first and second, to successful 
candidates. Copies of a pamphlet containing particulars 
of the syllabus and the regulations may be obtained 
from the Superintendent of the Department of Tech- 
nology at the address given above. 








British STANDARD SoLvents.—Eight additional 
British Standard Specifications have recently been issued 
by the British Standards Institution as a further step 
towards the setting up of a comprehensive series of 
nationally-agreed standards for solvents. These spect 


cations deal with Dibutyl Phthalate (No. 573—1934); 
Diethyl Phthalate (No. 574—1934); Carbon Tetra 
chloride (No. 575—1934); Glacial and Dilute Aceti® 
Acid (No. 576—1934); Hexachlorethane (No. 5//— 
1934); Technical Acetic Acids (No. 578—1934) ; Tech 


nical Ether (No. 579—1934); and Trichlorethylene 
580—1934). They have been prepared by the Tee 
Committee of the Chemical Division of the Instituto, 
and may be obtained, price 2s. 2d. each, post free from 
the Publications Department, 28, Vict wria-street, 
London, 8.W.1. 
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NOTE ON A SMALL CONSTANT- | 
HUMIDITY CHAMBER. 
By T. LonspaLg, Ph.D. (London). 

Tur simple methods about to be described for the 
control of the atmospheric temperature and humidity 
within the limits required for tests on textile materials 
have proved satisfactory during the ten years they 
have been in operation in a small chamber installed 
in the laboratories of the British Silk Research 
Association. This chamber and the air lock through 
which it is entered are shown on the dimensioned plan 
in Fig. 1. It is 8 ft. high, and provides sufficient space 


lid of the drying tower must be airtight. The moisten- 
ing tower, Fig. 3, is packed with small lumps of pumice 
kept moist from above by a series of fine water sprays. 
The liquid waste from the calcium chloride drains into a 
zine can, which also collects the waste water from the 
moistening tower. If this liquor is not diluted in 
this way it is apt to form crystals which block the 
waste pipe from thecan. When high humidities are re- 
quired (80 per cent. to 95 per cent. relative humidity)the 
incoming spray water to the moistening tower is passed 
through a gas preheater. The moistening and drying 
towers were designed to have 1 cub. ft. of pumice or 
chloride for every 50 cub. ft. of air space in the room. 





for one observer and any one of the ordinary textile 
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This, together with the water preheater, is quite 


Fig. 2. 

































































Fig.5. 
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is energised and, working through gearing, turns 
a shaft throngh 180 deg., the motor circuit then 
being broken by a small ebonite segment in a brass 
disc mounted on the shaft. Small hinged doors, 
connected through cranks to the shaft, cover and 
uncover the mouths of the flumes from the room to the 
towers, as required by the control mechanism, each 
half-turn of the shaft uncovering one of the openings 
and covering the other. The motor is a windscreen 
wiper with the oscillatory parts removed. This me- 
chanism is shown in Fig. 6. The hair hygrometer is 
checked weekly by a ‘‘ dew-point ” determination. 
The temperature of the room is controlled by the 
thermometer and valve-amplifying device of Messrs. 
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testing instruments. The chamber is at present built 
against an inner wall, but it is constructed in sections, 
bolted together so that it may be moved and rebuilt 
elsewhere. The framing of each section is of 3-in. by 
2-in. timber, braced im various directions, streng- 
thened at all corners with heavy cast-iron brackets, and 
covered on the outside with }-in. tongued and grooved 
boards. The ceiling, walls and floor of the room, to- 
gether with all internal woodwork, are heavily painted 
and varnished to minimise variations in the content of 
hygroscopic moisture, and thus reduce the time required 
‘oattain equilibrium after a change in the setting of the 
humidity-control mechanism. The relative humidity 
18 controlled by withdrawing air from the room near 
the ceiling and circulating it through either a drying 
& a moistening tower, as required, into the room 
again near the floor. Fig. 2 is a perspective drawing 
of the room. 

The general arrangement of the towers and air flumes 
is shown in these two illustrations, and the construction 
of the towers will be clear from Figs. 3 and 4. Both 
2 are made of sheet zinc. The drying tower, 
g- 4, contains a large zinc-wire basket filled with 
umps of crude calcium chloride bought as a waste 
Product for little more than the cost of carriage. The 








adequate to maintain any humidity from 45 per cent. 
to 98 per cent. Air from the humidity chambers is 
filtered and conditioned as follows: It is drawn by a 
13-in. diameter fan through one or other of the towers, 
and thence passed down a flume through a large cotton- 
wool filter and back into the room. This filteris a wire- 
gauze basket and lid, 2 ft. square and about 1 in. deep, 
the wool being packed in loosely in small tufts; a 
similar filter is fitted in the drying tower. The filters 
remove dust and any traces of calcium-chloride spray. 
The fan is situated immediately in front of the filter 
in the wall of the room, and, together with smaller 
fans near the ceiling, is very effective in maintaining a 
stirring movement of the air in the room. It is driven 
at 1,440 r.p.m. by a }-h.p. motor. 

The humidity-control mechanism is shown diagram- 
matically in Fig. 5. It consists of a recording hair 
hygrometer carrying on its pen arm a bent piece of 
platinum wire, one end of which dips into one of a 
pair of mercury cups so adjusted that the other, 
shorter, end of the wire just touches the surface of 
the mercury in the other cup when the recording pen 
is indicating the relative humidity required. This 
contact controls the relay circuit shown in Fig. 5. At 








each operation of the double relay, a small motor 

















Baily, Grundy and Barrett, of Cambridge. This device 
operates electric heaters immediately in the air stream 
of the main fan. 








Tue Enorneers’ GERMAN CIRCLE.—A particularly 
successful meeting of the Engineers’ German Circle was 
held at the headquarters of the Institution of Mechanical 
Engineers, on Monday, March 4, when Mr. Adolf Meyer, 
of Messrs. Brown, Boveri and Company, delivered a 
lecture on the Velox boiler. The lecture was entitled 
“The Velox Boiler and its Possibilities as Applied to 
Land and Sea,” and was consequently largely concerned 
with applications, but Mr. Meyer gave an interesting 
description of the inception and construction of the 
boiler. He then dealt with various installations already 
in operation, including the blast-furnace gas boiler at 
Mondeville and the water-heating plants at the Citta 
Universitaria Roma, and that at Aaran. In the latter 
part of the lecture considerable attention was paid to 
the possibilities of the Velox boiler at sea, and comparison 
with various more conventional methods were drawn. 
In this connection it is interesting to note that various 
marine equipments are under construction on the 
Continent, while a trial ship set is being built in this 
country for H.M. Navy. At the end of his lecture, 
Mr. Meyer said that work was in pro; on the appli- 
cation of powdered fuel to the Velox boiler, but it was 


yet too early to report progress. 
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PRIVATE PLANTS AND PUBLIC 
ELECTRICITY SUPPLY TARIFFS. 


“ 


In a paper entitled “ Private 
Supply Tariffs,” which was read before the Institution 
of E 
Mr. J. A. Sumner gave an account of an investigation 
that had been undertaken to ascertain the cost, load 
factor and power requirements of the various private 
plants in a given area and thus to discover the relative 
costs of private and public supply. The area in question 
covered 457 square miles, one part of which, 103 square 
miles in extent, included four small urban districts 
with a population of 540 per square mile, and a fairly 
considerable industrial load in the form of small works 
with demands varying from 30 kW to 350 kW The 
remainder was mainly rural in character, and had a 
population density of 113 per square mile. Two works, 
one with a consumption of more than 1,000,000 kWh 
per annum and the other with a consumption of 
400,000 kWh, were, however, in operation. 


Plants and Public | 


lectrical Engineers on Thursday, February 28, | 


It was immediately apparent that very few of the | 


private plant owners had any knowledge of their real 
power costs, though most affirmed that they were 
running more cheaply than if they were to take a 
public supply. 
works or small collieries and using steam, producer or 


In twelve cases of plants installed in | 


town gas or Diesel engines, costs were obtainable, and | 


it was found that with a total installed capacity of 
4,568 kW, a maximum demand of 2,741 kW, and an 
annual output of 6,813,920 kWh, the total average cost 
per kilowatt-hour was 1-4ld. The plant load factor 
averaged 17-1 per cent., the maximum being 24 per 
cent. and the minimum 7-4 per cent. The effect of 
this low annual load factor was of great importance in 
determining the cost of running, and in any comparison 
with public supply costs. It was found that the total 
installed capacity of private plant was always con- 
siderably higher than the highest maximum demand 
registered on the public supply meter, the ratio being 
1:65. The result was that the fixed annual charges 
for private plant were weighted by this proportion. | 
The chief outcome of the investigation was to show that 
the lowest costs were obtained with the Diesel engine, | 
and with steam plant which passed out steam for | 
works heating. 

The area in question was supplied from one grid 
point, from which 33 kV mains were laid to substations 
at sufficiently wide intervals to allow a_ general 
system of secondary (11 kV) and low-tension (440/230 | 
volt) lines to be installed. These networks were 
designed to carry the load which would be likely to 
develop during the first ten years, and to meet a 
maximum demand of 20,000 kW. The contract 
tariffs were 41. 10s. per kilowatt of highest maximum 
demand plus 0-5d. per kilowatt-hour for high-tension 
power; 7-2d. per kilowatt-hour for lighting; 1-8d. 
per kilowatt-hour for heating; 2-25d. per kilowatt- 
hour for low-tension power; and a domestic two-part 
rate of 7s. per 100 feet of occupied dwelling area plus 
Id. per kilowatt-hour. In the more populated part 
of the area the cost to high-tension power consumers 
was 3-871. per kilowatt plus 0-39d. per kilowatt-hour, 
while the corresponding figures for low-tension power 
consumers were 11-61. per kilowatt plus 0-39d. per 
kilowatt-hour, the average total cost per kilowatt-hour 
sold being 0-88d. Taking the area as a whole, the 
costs of the high- and low-tension supplies were 3-831. 
per kilowatt plus 0-37d. per kilowatt-hour and 8-92i. 
per kilowatt plus 0 -37d. per kilowatt-hour, respectively, 
giving a total average cost of 1-08d. per kilowatt-hour. 
This was due to a reduction of the system load factor 
in the more sparsely populated area, where there was 
a preponderance of domestic load, although the in- 
creased low-tension demand allowed a lower kilowatt 
charge to be achieved due to the greater use of the 
main and secondary systems. An average cost of 
0-65d. per kilowatt sold could be obtained if the 
system were fully loaded at 40 per cent. load factor 
The cost of the 11-kV supply would then become 3-6l. 

r kilowatt plus 0-34d. per kilowatt-hour, and the 
low-tension supply would cost 4-2/. per kilowatt plus 
034d. per kilowatt-hour. 

A comparison between the cost of the various types | 
of supply is given in the accompanying Table, an annual 
load factor of 28 per cent. being assumed in each case. 

The first point te notice was that the semi-rural | 
public supply undertaking could afford to supply 
power at secondary voltage cheaper than that power | 
could be obtained from existing private plants. Public- | 
supply charges were also! ower than those which would 
be obtained with Diesel plant. 





power at rates comparable with those of an urban 


undertaking. As it might be argued that these figures|a broken bulb was recovered after the explosion at 
were particular to a given undertaking, the cost of | Newdigate Colliery, Warwickshire, on September 3, 


providing supplies in other areas was ascertained, the | 
effect of the power load on the charges made to high- | 
tension and low-tension power consumers was examined, 
and whether consumers in rural areas were charged at 
a higher rate than urban consumers was investigated. 


Type of Plant. at 
Per kW 28 per cent. 
of M.D PerkWh. | LF. 

| | 
£ Pence. Pence. 
Modern Generating | | 
Station Tariff es 3-5 0-2 | 0-5 
Public Supplies (H.T.) | 
for Detailed Supply | 
Area ee es 3-83 0-37 | 0-745 
Pass-out Steam Tur- | 
bine (No Standby | 
Plant) ad 3-0 0-55 0-84 
Large Diesel Plant .. 4-95 0-4 0-87 
| Small Diesel Plant | 6-6 0-53 1-18 
Producer-Gas Plant 5-26 0-94 1-45 
Pass-out Steam Plant 
Reciprocating En- 
gines (No Standby 
Plant) ee 2-5 1-54 1-79 
made a classified comparison impossible. This extra- 


| takings were selling electricity for power at a lower 


}and generally it has not been possible to ascertain 


Moreover, contrary to| took place or prior to it; in the latter case it may 
general opinion, a semi-rural undertaking could supply | have been the cause of ignition. 


ENGINEERING. 
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The results showed that there was no material differ- 
ence between the costs in urban and rural areas, but 
that the effect of a power load was to reduce the aver- 
age cost per kilowatt-hour sold. There would appear, 
however, to be no clearly-defined relationship between 
charges and output. One reason for this was that the 
tariffs of most undertakings were based upon ex- 
pediency, and it was, therefore, necessary to standardise 
them throughout the country if sales were to be radic- 
ally increased. It, however, remained true to say that 
the characteristic feature of most urban areas was the 
power load and that this load would result in a better 
system load factor, a greater consumption per con- 
sumer, and reduced distribution charges. These advant- 
ages would continue to reduce the average cost per 
kilowatt-hour purchased from the grid, as well as to 
provide a lower wiring charge per kilowatt-hour sold. 
It was also probable that the exploitation of the power 
load in rural areas would permit of the lower prices | 
which should prevail in urban areas being reproduced | 
in rural districts. The wide variety of tariffs, however, 


Table of Coste of Electric-Power Supply. 


| Total Cost 
per kWh 


Two-Part Cost. 











ordinary state of chaos was one of the most serious 
hindrances to the future development of the industry, 
and it was necessary to ensure that a reasonable national 
standardisation of tariffs should be made. 

The capital expenditure necessary to give a supply 
to a consumer was the same for all types of area of 
equal development. As there was no great difference 
between areas with regard to domestic and general low- 
tension demands, the cost of giving a supply should 
depend only upon the stage of development of the 
undertaking and to a far less degree on the nature 
of the system load. The effect of obtaining a power 
load was to improve the load characteristics and to 
reduce the average selling price, and it was reasonable 
to expect that urban undertakings, which generally 
had a large power demand, would have lower charges 
than rural undertakings for all purposes. Many under- 


rate than was required to compete with the real costs 
of running private plant. The effect of the power load 
was to reduce the cost at which electricity could be sold, 
and any scheme for merging supply areas should have 
this in view. By merging areas, it was probable that 
the cost per kilowatt-hour supplied by any undertaking 
would not exceed Id., and might be as low as 0-7d. 
In future, therefore, there might be a return to the 
flat-rate method of charging, and it should be econo- 
mical for all except very special power consumers to 
pay up to ld. per kilowatt-hour. It was also beyond 
question that domestic consumption would be greatly 
stimulated if a flat-rate below this figure were available. 
Such merging would be necessary for the reasonable 
standardisation of tariffs, as it would enable the inevit- | 
able deficit of a newly-developed area to be balanced | 
against the surplus from the older areas, and a uniform: | 
tariff established throughout. 








FIREDAMP EXPLOSIONS CAUSED 
BY BROKEN ELECTRIC-LAMP 
BULBS. 


Evectric hand-lamps or cap-lamps, have sometimes 
been found after a mine explosion with a broken bulb 


whether the bulb has been broken after the explosion 


An electric hand-lamp with a broken well glass and 


1931. In the official Report on the Causes of and 
Cireumstances Attending the Explosion, it was stated 
that, on examination by the Superintending Testing 





Officer of the Mines Department at Sheffield, it was 
found that the fractured ends of the broken filament 


were blunt; the needle-like formation which is pro- 
duced when a break is caused by burning in air, or jp 
a mixture of firedamp and air, was absent. The con- 
clusion reached, that the broken lamp had not caused 
the explosion, was based partly on this evidence. 

A firedamp explosion which occurred at the Mont 
Cenis Pit, Herne, Westphalia, on October 19, 193], 
was ascribed to a broken hand-lamp, the metal 
filament of which was examined microscopically and 
found to have a small sphere at one of the broken ends 
and a point at the other. This indicated that the 
filament had fused in the open air, the lamp having 
continued to burn after the glass bulb had been broken, 
In photographs which were taken, small drop-like 
attachments can be seen on the filament. These consist 
of melted glass formed from minute fragments of the 
protecting glass or bulb which having come into contact 
with the glowing filament were melted ; their presence 
is further proof that the filament was burnt through 
after the glass had been broken. 

In view of the importance which may attach to a 
decision as to whether a broken bulb of a miner’s electric 
lamp has or has not caused an ignition of firedamp, a 
study has been made by the Safety in Mines Research 
Board of the filaments of lamp-bulbs broken under 
various conditions, with the object of ascertaining 
whether a distinctive appearance characterises those 
which have ignited firedamp.* 

The following conditions can be assumed in which a 
break in the filament of a miner’s lamp-bulb may occur: 
(a) The unlighted lamp is struck and the filament is 
cold. (6) The bulb has reached the end of its life; 
the filament “ burns out” and breaks without the 
bulb being broken. When the bulb is slightly over- 
run the effect is the same. (c) The lighted bulb is 
broken in air so that the filament burns. (d) The 
lighted bulb is broken in an explosive mixture of fire- 
damp and air which is ignited by the filament. If, 
however, the lamp is fitted with an automatic cut-out 
for the current it may happen that the filament can 
ignite the firedamp without being broken. 

Microscopic examination was made of many filaments 
broken in the above ways and notes made of their 
colour and general appearance; photographs, at a 
magnification of about 20 diameters, were also taken. 

In experiments carried out with 2-volt vacuum and 
4-volt gas-filled bulbs, tungsten filaments which had 
been broken as in (a) above, by a blow when cold, or (b) 
by normal consumption, or (c) hastened by “ over- 
running,” could be distinguished readily from fila- 
ments which had burnt out in air or in a mixture of 
firedamp and air, by their steel-grey colour and ui- 
formly bright appearance. There was not much 
difference in appearance between a filament which 
had burnt out in air and one which had burnt out in 
and ignited a mixture of firedamp and air. In both 
cases there was a yellow or greenish-yellow deposit of 
oxide of tungsten on the supports; the ends of the 
filament where it had burnt were usually pointed. But 
if it had been “ under-run,” so that it had remained 
glowing for some time before burning out the pointed 
ends might be hidden by a thick incrustation of 
tungsten oxide. The coloration of the filament showed 
a gradation from steel-grey, nearest the supports, 
through bright blue to blue-black. When firedamp 
had been ignited by the filament more of its surface was 
steel-grey than when it had burnt out in air. 

It is considered that it might be possible to judge 
whether a filament had burnt out, or not, in an ex- 
plosive mixture of firedamp and air, by making 4 
careful comparison of the range of colour of the surface 
of a filament suspected of having ignited firedamp, with 
the colour of test filaments burnt out in air and in 
mixtures of firedamp and air of known compositions. 








British STANDARD SPECIFICATION FOR Motor 
STARTERS AND CONTROLLERS.—A series of 11 British 
Standard specifications for various types of motor 
starters and controllers was issued in 1923. The whole 
series has now been revised and, instead of 11 separate 
specifications, there are now only two, namely, No. 140- 
1935, for starters and controllers of the liquid type, and 
No. 587-1935, for all other types, except single-phase, 
alternating-current models, which are regarded as non- 
standard. Specification No. 587, which takes the 
place of 10 of the old ones, runs to 64 pages, 25 of which 
are devoted to terminal markings. The terminal 
markings for starters and controllers now standa 
are those given in the B.E.A.M.A. report, and the mark- 
ings are consistent with those for the motors. In 
several respects the new specifications differ substan- 
tially from the 1923 editions, and are worthy of — 
study on the part of makers and users of starting 4” 


rdised 


control gear. Copies of the specifications may be 
obtained from the Publications Department of = 
British Standards Institution, 28, Victoria-street. 


London, 8.W.1, price 2s. 2d. each, post free. 





* The Ignition of Firedamp by Broken Electric Lamp 
Bulbs. By G. Allsop and R. V. Wheeler. Safety 1” 
Mines Research Board Paper No. 89. London : 
Stationery Office, Adastral House, Kingsway, 
Price le, net. 
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MOBILE CONCRETE MIXER. 


CONSTRUCTED BY MESSRS. FREDERICK PARKER, LIMITED, ENGINEERS, LEICESTER. 

















MOBILE CONCRETE MIXER. 

Tue concrete mixer, of which a photograph is repro- 
duced in the accompanying illustration, is a good 
example of a self-contained mobile machine for use in 
road making and similar work. It has been designed 
and constructed by Messrs. Frederick Parker, Limited, 
Viaduct Works, Leicester, for an important concern 
in the Near East, where the working conditions are 
somewhat unusual. In the first place, as the mixer 
may be called upon to traverse soft and sandy surfaces, 
it is mounted on a crawler track. The machine is, 
of course, self propelling, and can travel at a speed of 
either 1} m.p.h. or § m.p.h., approximately, in either 
the forward or reverse directions. The steering is 
effected by an arrangement of dog clutches and sprags, 
disposed so that either side of the crawler track can be 
disengaged from the drive and simultaneously braked, 
the machine then slewing on the stationary track. 
A pedal-operated multiple-disc dry-plate clutch is 
provided which renders disengagement easy and 
immediate. A somewhat unusual feature in connec- 
tion with the track is that pads of exceptionally hard 
wood have been provided for fitting to the contact 
surface, so that the machine can be propelled under 
its own power on highly-finished roads without damage 
to the road surface. The motive and operating power 
is supplied by a 10-h.p. Petter oil engine fitted with 
4 radiator cooling system. The whole of the controls 
are grouped so that all the operations can be effected 
from the driver’s seat, seen on the platform to the 
right of the illustration. 

The mixer is of the firm’s well-known open-drum 
tilting type, fed by a power-operated loader accessible 
from the ground. The rated capacity is 10 cub. ft. of 
unmixed material, or 7 cub. ft. of mixed material, per 
batch. The normal output is about 70 cub. yards to 
% cub. yards per eight-hour day. The drum is 
readily tilted by the large handwheel opposite the 
driver's seat, the movement being geared. A single 
lever nearby controls the tilting clutch and brake. 
Water is supplied from an overhead tank. This is of 
the automatic measuring type, with a ball valve 
regulating the quantity of water in the tank, and an 
indicating scale on the side of the tank. The concrete 
is discharged from the mixing drum into a travelling 
and tilting hopper. The hopper runs on a swivelling 
boom and is hand-propelled. The boom, as may be 
gathered from the double connections on its upper 
side, is made in two sections, so that, if desired, it can 
be shortened when the maximum radius is not neces- 
sary. This radius is 17 ft. 6 in., and enables a large 
area to be concreted without moving the machine. 


The machine is termed by the makers, the “ Parker 
Paver Mixer.” 








British PRopUcTION oF Pic Iron anp STEEL.—The 


rany memorandum of the British Iron and Steel 
fa Caxton House, Tothill-street, London, 8.W.1, 
pes yd _ 96 blast furnaces were in operation at the 
ia re, the same number as at the beginning 
a month. ‘The production of pig-iron in December 

ounted to 513,500 tons, compared with 507,600 tons | 


rs Noveraber and 
att to th e Christmas holidays, the December output of 
cand ingots and castings declined somewhat, to 654,006 

» compared with 766,000 tons in November and 


aa 
$59,700 tons against 7,024,000 tons in 1933. 





409,300 tons in December, 1933. | 


BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosions Acts, 1882 
and 1890, inquiries have been conducted by Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 

Explosion of a Steam Pipe.—The accident to a 
steam pipe at the Erith Oil Works, Erith, Kent, which 
is the subject of Report No. 3229, was of an unusual 
character, and it is difficult to understand how it should 
have happened without there being any previous 
indication that anything was wrong. At these oil 
works are several boilers supplying steam at 185 Ib. 
per square inch and 500 deg. F. for power and heating 
in connection with oil-seed crushing and oil refining. 
The boilers are connected by a range of steam pipes 
designed and erected in 1915 by Messrs. Frich A/S., of 
Aarhus, Denmark. In this range originally was an 
expansion joint which failed in 1916 and which was 
replaced by a length of pipe of solid-drawn steel, 
4 ft. 7 in. long, 10 in. interna! diameter and {, in. thick, 
fitted with cast-steel flanges 17 in. diameter with collars 
2} in. long. Inside the flanges three shallow circular 
grooves were cut and the steel tube was expanded into 
these, this method of securing being fairly common 
on the Continent. On January 28, 1933, while the 
leading stoker was manipulating some of the valves 
in the range, the pipe in question was forced com- 
pletely out of the boss of one of the flanges and the 
escaping steam scalded the stoker so severely that he 
subsequently died. Upon examination after the 
occurrence it was seen that the ridges formed by 
rolling the tube into the grooves in the flange were 
practically negligible. Another steam pipe 8 in. in 
diameter which had been in service as long as the pipe 
which failed was afterwards cut up, and this showed 
that the ridges formed by rolling were approximately 
#% in. high and that the grooves in the flange were 
# in.deep. Subsequent to the accident the other pipes 
in the range were fitted with screwed plugs passing 
through the collars of the flanges and penetrating the 
tube, and they were further secured by electric welding. 

Explosion in 8.8, “* Ardglass.””—One source of acci- 
dents with boilers is badly fitting man-hole doors. 
Doors which are corroded away to any extent sometimes 
allow the jointing material to be blown out, and though 
there is generally some previous warning, when the 
joint does blow out the results may well prove serious. 
An instance of this is given in Report No. 3244, which 
deals with the failure of a man-hole joint in the small 
steamer Ardglass, of 845 tons gross. The vessel had 
one ordinary return-tube boiler working at 180 lb. per 
sq. in. The ship and machinery were built in 1919. 
Proper surveys were carried out and the last survey, 
strangely enough, was made on October 12, 1933, 
a week before the accident, which occurred on 
October 19. New man-hole jointing rings were fitted 
on the previous day just prior to lighting up. After 
the boiler commenced to generate steam, some leakage 
took place from the lower man-hole doors and they 
were accordingly tightened up. In spite of this, at 
7 a.m. of October 19 a portion 8 in. in length of the 
jointing ring for the starboard manhole was forced 


| out, the contents of the boiler escaped into the stoke- 


$68,900 tons in December, 1933. The December figures | hold and a fireman was so badly scalded that he died 


pring the total pig-iron output for 1934 to 5,978,500 | 
against 4,136,000 tons in 1933, and of steel to! 


in hospital. The inspecting officers say that on trying 
the door in position it was found that, with the spigot 


resting on the bottom of the manhole there was a 
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clearance, due to wastage, of } in. between the spigot 
and the flanged opening. It is probable, they add, 
that the joint ring was inadvertently pushed out of 
position when the door was being manipulated into 
place. The manholes and manhole doors were subse- 
quently made good by electric welding. 

Accident to a Vulcaniser—Though the accident 
referred to in Report No. 3232 can hardly be called 
an explosion, it emphasises the need for the great care 
necessary in dealing with steam plant of any kind. 
At the Avon India Rubber Company’s works at 
Melksham, Wiltshire, motor tyres are treated in a vul- 
caniser worked at a temperature of 258 deg. F. and 20 Ib. 
per sq. in. steam pressure. The vulcaniser is a steel 
cylinder 15} ft. long and 5} ft. in diameter. One end is 
a dished plate and the other is closed with a heavy 
hinged cast-steel door secured by a multiple bayonet 
| joint. The vulcaniser is fitted with a steam valve 
and an exhaust valve, and on the safety catch of the 
door was a notice ‘“ steam must be shut off before this 
catch is released.” Instructions had also been given 
that when the door was being operated the steam valve 
was to be shut and the exhaust valve opened. On 
the evening of February 17, 1933, the door was being 
secured, when before the bayonet-joint lugs had 
engaged, it was forced open by steam pressure and 
as it swung backwards it crushed one of the workmen 
against the wall of the building, causing injuries from 
which he died. Investigation showed that, contrary 











to orders, the steam valve was open about one-eighth 
| of a turn and the exhaust valve was closed, and it was 
this disregard of instructions which led to the accident. 

Explosion in Steam Wherry ‘“* Claude.”—The report, 
No. 3240, of a formal investigation which was held 
owing to an explosion of a vertical boiler in the steam 
wherry Claude, is of interest only as it emphasises 
the need for boilers being in charge of competent 
persons. The accident occurred on August 21, 1933, 
when the vessel was under way in the River Tyne. 
The vessel herself, a small craft of 27 tons, was 66 years 
old, and the boiler 26 years old. For many years 
the boiler had not been properly surveyed or repaired, 
and was in a totally unfit condition for use at all, as 
examination after the accident showed that some of the 
shell plating was wasted away to little more than the 
thickness of paper. The Commissioners, in their 
report, remark that ‘‘ this case affords another example 
of a matter referrred to in a previous case, namely 
the desirability of having all boilers to which the 
Boiler Explosions Acts refer periodically inspected 
by a competent person. The risks run by the users 
of steam boilers are obviously enhanced in cases where 
those in charge of their management have little or no 
experience.” An unfortunate result was that one 
of the persons on board at the time fell overboard 
through being struck by the escape of steam and was 
drowned. So serious a view did the Commissioners 
take of the neglect of the owner to take proper pre- 
cautions that they ordered him to pay 50l. towards 
the cost of the investigation. 

Failure of a Welded Boiler Tube.—No one wilh 
deny that solid-drawn boiler tubes are better than 
welded tubes and that they should invariably 
be used in the rows nearest the fires in water- 
tube boilers. This view is emphasised by the remarks. 
contained in Report No. 3255, dealing with an unfor- 
tunate accident with an old Babcock and Wilcox 
land-type boiler at the Ladysmith Works, Whitehaven, 
of Messrs. The Priestman Whitehaven Collieries, 
Limited, on August 22, 1934. The boiler itself was 
thirty-four years old and had been sold to the White- 
haven colliery company in 1927 by the Glasgow 
Corporation. It had 180 generating tubes, 4 in. ex- 
ternal diameter and 18 ft. long in 10 rows, and it was 
worked at 210 lb. per sq. in. pressure. There had been 
several renewals of tubes, and most of the tubes, but 
not all, in the lower rows were solid-drawn. On the 
day of the accident a welded tube in the second row 
burst along the welded seam and opened up for 18 in. 
of its length. Tests of the material were carried out 
with satisfactory results, but examination of sections 
taken close to the fracture revealed the presence of slag 
inclusions in sufficient quantities to justify the conclu- 
sion that there had been a latent defect in the weld. 
The boiler was insured, regularly inspected, and under 
proper supervision. Unfortunately, just at the time 
of the accident one of the attendants was removing 
ashes and clinker from the boiler, and was unable to 
escape quickly enough to avoid being burnt and 
scalded so badly that he died in hospital on the day 
following the accident. In the observations of the 
deputy engineer surveyor-in-chief, attached to the 
report, it is stated that, ‘“‘ having regard to the nature 
of the conditions immediately above the fire, it is 
considered essential that tubes in the rows near the 
fire should be solid-drawn in all cases,” 


Failure of a Cast-Iron Tee-Piece.—Report No. 
3252 deals with the failure of a cast-iron tee- 





piece in a range of steam pipes at the Melbourne 
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Brewery, Leeds, of Messrs. The Leeds and Wakefield ; There are 125 boiler tubes of 2} in. outside diameter, 
and 43 tubes, 5} in. in outside diameter, in the super- | 
The firebox heating surface is 215 sq. ft., the 
heating surface of the 2} in. tubes is 1398-8 sq. ft., 
steam supplied from Lancashire boilers at 120 lb. per sq. | that of the flues is 1,122-8 sq. ft., and the total evapor- 
The steam-supply arrangements included | ative heating surface is 
lengths of cast-iron pipes, various valves, a cast-iron | surface of the superheater is 706 sq. ft., and the total | 
The cast-iron tee-piece | heating surface is 3,442 -6 sq. ft. 


Breweries, Limited, which oceurred on June 20, 1934. 


At the brewery three boiling vessels hitherto heated | heater. 


by coal fires had been altered so as to be heated by 
in. pressure. 


tee-piece, and a steam trap. 


diameter of the tee piece was 


trap. The internal 
2 in. to 2 in., and when 


44 in., the thickness varied from ; 
it was made it was tested to 300 Ib. persq. in. by water 
pressure. 
the accident occurred, and the evidence showed that 
the steam trap had been functioning. 
of June 20, however, when the assistant 
brewer, J. E. Lee, and the foreman mechanic, W. Morris, 
were opening a valve to admit steam to the boiling 


26 in. stroke. 
54 in. 
and the inside motion of the Gresley type. 
It had only been in use a few days when | piston valves fitted are the standard type of solid} may also be noted that the 8-in. diameter for the 
The piston-valve stroke is | piston valves, generally regarded as small for 19-in. 
The tractive effort at | cylinders, in no way detracted from the free running. 
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valve with ring control. 
On the morning | 5} in. at 65 per cent. cut off. 
working | 85 per cent. boiler pressure is 
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The heating 


The working pressure 
was placed in such a position that any water collecting | is 220 lb. per sq. in, and the boiler horse-power is 1,749. 
in the pipes would flow into it and thence to the steam | The engine has three cylinders, 19} in. diameter by 
The diameter of the blast pipe top is | 
The outside motion is of the Walschaert type | could be attained with a cut-off as late as 32 per cent 
The 8-in. | 


aC«S (iS (iC oOo, 8 77 \% 


6.36.52 
- NEF. 2 


| 
6.29.58 6.33.32 


When running at 108 m.p.h. the engine was worked 
at 32 per cent. cut off with the regulator full open, and 
at this speed the 6 ft. 8 in. diameter driving wheels 
were making 453 r.p.m. and the piston speed was 
1,965 ft. per minute. The maximum speeds ef many 
engines are limited to a relatively low figure by the 
difficulty of getting rid of the exhaust steam, and when 
designing the Pacific type, special consideration was 
given to the provision of a direct streamlined flow fer 
this steam from the cylinders to the blast-pipe nozzle 
It was for this reason that a speed of over 100 m.p.h. 


without the exhaust being choked in any way. It 


32,909 lb., and the ratio | The speed record in the dynamometer car was obtained 


effort is 4-32. 


by means of two-second time intervals, marked on a 


The formation and weight of the train on the test run | paper roll travelling at 1 foot to the mile, a more 


vessels, the tee-piece fractured badly, and Lee was | were as follows: 


so badly scalded that he died as the result of his 
injuries. After the explosion it was found that the 
steam trap contained water to within 2 in. of the | 
cover, and in the bottom of the trap was a considerable | 
amount of dirt and extruded jointing material. In| 
making the flange joints on the pipe line, manganesite | 
paste spread over a brass ring had been used. Some of | 
the paste had been squeezed out of the joints and 
had found its way into the trap. ‘‘ There is no doubt,” 
says the report, ‘that when Morris started to open 
the stop valve to supply steam to the boiling-pan line, | 


Tons. Cw 

Engine and tender in working order 158 13 
Dynamometer car 32 #217 
First corridor 35 7 
First diner 43 #17 
‘irst-class coach 33 7 
- be 34 «15 
First brake 33 9 
Total weight, engine and train .. . 372 «#6 


; No attempt was made to exceed the booked timing 
the trap and the lower part of the branch pipe were | on the down journey. 


About two 


miles north of 


t. 


accurate method than a speed curve drawn by the 
| instrument. The speeds were ascertained at ten-second 
intervals, and plotted on a chart. 9 tons 5 cwt. of 
coal were issued at King’s Cross prior to the down trip, 
jand 5 tons at Gateshead prior to the return trp. 
There were 3 tons 10 cwt. remaining on the tender 
| when the engine returned to King’s Cross, so that the 
| consumption for the double journey of 536 miles was 
_|10 tons 15 ewt., or 44-93 Ib. per mile, this figure 
|ineluding lighting up. South Yorkshire coal was 
| employed. 
| Excluding the coal used for lighting-up, the con 
| sumption was 43 Ib. per mile. The average consump- 


full of water, owing to the steam trap having ceased | Doncaster, owing to the derailment of some wagons | tion for the Pacific engines working on the main line 


to function, and that at the moment when some of this | which had occurred earlier in the day, a severe signal 


between King’s Cross and Doncaster is between 50 lb. 


, , 7 . > , ‘ AS ; ; 7e e 
was released by the opening of the valve, water-| check was experienced and the train was actually | #"d 55 Ib. per mile. The engine employed on th 


hammer action took place.” 


After the accident, altera- | stopped for 24 seconds. The train was 1} minutes late | high-speed run has a normal average consumption of 


tions were carried out so that the steam trap could be| at York, but Darlington, 44-1 miles beyond, was | ®out 52 Ib. per mile. 


isolated for examination, and a drain valve fitted by | passed 3 minutes ahead of time, and the train arrived | 
at Newcastle 2 minutes 22 seconds before time. 
average speed from King’s Cross to Newcastle, including 
the delay near Doncaster, was 68 m.p.h., and the 
maximum speed reached was 82-8 m.p.h. between | 
A speed of 81-7 m.p.h. | Messrs. Ransomes and 


which the presence of water could be detected. 


HIGH-SPEED TRIAL RUN ON THE) 
LONDON AND NORTH-EASTERN 
RAILWAY. 


On page 263 ante, brief particulars were given of a 
trial run between London and Newcastle, carried out 





hauling a train weighing 213 tons 


Hitchin and Huntingdon. 
was reached between Alne and Thirtle, and of 80-9 
m.p.h. between Thirtle and Northallerton, when time 
was being made up after the check. 

The return journey was worked by the same engine, | 
on Tuesday, March 5, by a Pacific-type locomotive | but with a fresh set of men. 


The 


On the section from | 
Through the | Grantham to Peterborough, the driver was given an 
courtesy of the London and North-Eastern Railway | opportunity of showing what the engine could do, 








CATALOGUES. 


Railway-Gang Trolleys.—A pamphlet on the inspection 

cars and gang trolleys made for — sn service, and using 

‘trol engines for propulsion, has been received from 
Siste, Limited, Ipswich. 

Metal Furnaces.—Messrs. Brayshaw Furnaces and 
Tools, Limited, Belle Vue Works, Manchester, 12, have 
| issued a revised catalogue of the types of plant they 
| supply for the heat-treatment of ferrous and non-ferrous 
metals. 

Fire Extinguishers.—A leaflet sent by Messrs. The 
| Pyrene Company, Limited, Great West-road, Brentford, 
| Middlesex, deals with the characteristics of the Pyrene 





Company, we are now able to give the following | and a considerable improvement was effected on the | fire extinguisher for the protection of motor cars and 


additional information about the run: The locomotive, 


booked times. 


: It was on this section that the fastest | garages. 
Papyrus No. 2750, was-built in the Company’s Doncaster | speed so far recorded in Great Britain was attained. 


Lubrication.—The No. 5 issue of The Germ Triangle, 


. P¢ we pa : ; 
works in 1928, and has run a total of 392,853 miles. | The train passed Grantham at 68} m.p.h., and this | the house magazine of Messrs. Germ Lubricants, Limite, 


It left the works after a general repair on January 19, speed was maintained up 5 miles of an incline of 1 in 198, | 
1935, and had run 7,719 miles after repair up to the | the speed at the top of the hill being 70 m.p.h. at the 
date of the test. The engine is standard in all respects, | 100-mile post. 
and as a generally similar model was fully described | increased on the down gradients of 1 in 178 and 1 in 200 
in ENGINEERING, vol. exvii, page 537 (1924), it will be | to a maximum of 108 m-.p.h. 


sufficient to give the leading particulars. The loco- 


70 ft. 23 in. over the buffers. 


158 tons 13 cwt, 


For a distance of 12-8 
miles, between Corby and Tallington, the time taken 
motive is of the 4-6-2 type, and has a length of | was 7 minutes 20 seconds, equal to an average speed 
) The maximum weight | of 100-6 m.p.h. The upper curve reproduced on this 
of the engine in working order is 96 tons 5 ewt., and | page shows the speeds over the section, while the lower 
of the tender is 62 tons 8 cwt., giving a total weight of | curve shows the gradients. It may be mentioned that 1 Mess MN 

The boiler barrel is 19 ft. long, | the regulator was full open up to the 85 mile-post. | 149, Queen Victoria-street, London, E.C.4, 
with a maximum diameter of 6 ft. 5 in. The outside | The train arrived at Peterborough 5 minutes ahead of | Lo-Vo-Lite system of low-voltage localised lig 
overall length of the firebox is 9 ft. 5} in., the outside | time, and no further attempt at spectacular running 


length at the bottom is 6 ft. 8 in., and the width at | was made between Peterborough and London. 


the bottom is 7 ft. 9 in. 


From this point, the speed steadily 


735-741, Salisbury House, London, E.C.2, contain 
articles on motor-cycle records, on paddle ships fitted 
| with Diesel-engine drives, and on the Autogiro. 

Boilers.—Marine, waste-heat, Economic and vertie 
multitubular boilers are dealt with in a catalogue received 
from Messrs. Stockton Chemical Engineers and Riley 
Boilers, Limited, Perseverance Works, Stockton-0n- 
Tees. Dimensions and capacities of standard sizes ar 
given. 

Lighting, Switches and Starters—A series of leaflets 
received from Messrs. Igranic Electric Company, Limited, 
deal with the 
hting for 
| machine tools, with window-display neon lamp Sig, 
|with the Thermentor automatic heat regulator for 


al 





- . King 8 | electric cookers, with self-acting stator and rotor starters, 
The grate area is 41-25 sq. ft. | Cross was reached 8 minutes ahead of booked time. 


and with mechanically-operated contactor switches. 
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AN APPARATUS FOR THE 
MEASUREMENT OF ROUGHNESS. 


By D. Crayton, B.Sc. 


[x some work being carried out in the Engineering 
Department of the National Physical Laboratory 
on behalf of the Lubrication Research Committee 
of the Department of Scientific and Industrial 
Research, it was necessary to measure the roughness 
of twe shafts undergoing comparative tests. An 
apparatus was made for this purpose, and, as it 
may be of general interest, it is described below, 
some typical results also being given and discussed. 
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Fig.1. 





to ensure steady contact with the guiding rods. 
A micrometer head e clamped to the guiding rods 
enables the carriage to be moved along by definite 
amounts, A small block is attached to the carriage 
by means of a piece of flexible steel strip f, 0 -003-in. 
thick, the length of free strip being about 0-1 in. 
On the upper side of this block is an angle piece g, 
which serves as a support for the }-in. square 
stainless-steel mirror h. The latter is attached 
by means of soft wax to a thin plate j, which is 
connected with the angle piece by three screws, 
'a thin piece of steel spring being interposed to 








‘maintain a slight tension on the screws ; the inclina- 








a 


lite” lamp q is reflected by a glass plate r at 45 deg. 
to the axis on to the cross-wires. The parallel 
beam from the lens is reflected by the mirror h 
on the carriage and an image is formed in the same 
plane as the cross-wires ; adjustment of the inclina- 
tion of the mirror is made until the image is suffi- 
ciently close to the cross-wires to come within the 
field of the microscope. Movements of the image 
resulting from the tilting of the mirror in testing 
the surface are measured by means of the micrometer 
s in the eyepiece of the microscope. Settings can 
be made easily to one division of the drum. The 
beam of light on to the mirror being parallel, the 
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In the early consideration of the problem it was 
considered that, in order to preserve a point fine 
enough to enable the minute irregularities of the 
surfaces to be detected, it was necessary to take 
individual readings closely spaced under a light load ; 
also, that a sliding system, to give a continuous 
record, would lead to deterioration of the point, 
a heavier load would probably be required to ensure 
following of the irregularities and this would result 
in deformation of softer surfaces by the point. 

he general arrangement of the apparatus in 
use is shown in Fig. 1, Fig. 2 giving details of the 
stylus carriage to a larger scale. A carriage a 
rests on two rods bb, which are clamped to the 
surface being tested, or to the support for small 
articles ; ¢ is the test piece clamped to a supporting 
block d. The carriage is located on the rods by 
means of a vee-groove for one rod and a flat for 
the other, the former being relieved over the central 


part to provide two feet and the flat being a small | 


‘tea in the centre of the length of the carriage to 
serve as the third foot. The carriage is weighted 


Inches. 
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tion of the mirror can then be varied by operation 
of the screws. On the other side of the block and 
projecting downwards to the surface c being 
tested is clamped the contacting stylus k; adjust- 
ment of the height can be made so that when the 
stylus is in contact with the test surface, the steel 
strip hinge f is only very slightly bent from the 
equilibrium position and the pressure on the stylus 
is therefore light. Satisfactory operation was 
obtained with a deflection at the stylus of less than 
0-005 in., corresponding to a load of a few grammes. 
A screw I enables the angle piece to be pushed 
forwards, so that the stylus can be raised from the 
test surface ; the screw is brought back clear of the 
angle piece when the stylus is in contact with the 
test surface. 

The rise and fall of the stylus in following the 
irregularities of the surface cause the mirror to tilt 
about the hinge f, the amount being measured 
by means of an auto-collimator m. This consists 








of a microscope n observing cross-wires 0 which 
are at the focus ofalens p. Light from a “ Pointo- | 





formation of the image and the magnification of the 
system are independent of translations of the mirror, 
only changes of inclination affecting the position 


|of the image; the variation of the distance of the 


mirror from the auto-collimator due to the move- 
ment of the micrometer e therefore does not affect 
the results, and the alignment of the line of motion 
with the optical axis of the auto-collimator needs 
only to be approximate. 

The magnification of the system can be determined 
by inserting under the stylus a piece of 0-001-in. 
steel strip and observing the change of microscope 
reading. This related with the actual thickness 
of the strip at the position of measurement, as 
determined in a measuring machine, gives the value 
of one microscope division in terms of the vertical 
movement of the stylus. In this apparatus one 
division represents 0-0000019 in.; this agrees 
with that found by calculation. One division of the 
microscope drum represents 0-002 mm. at the cross- 
wires, i.e., 0000079 in. If a is the angular tilt of 
the mirror giving this movement of the image, 
then with a focal length of the lens of 7-3 in., 

aX 2x 7-3in. = 0-000079 in. 
i.e.,a = 0-0000054 radian. 

The distance of the stylus from the centre of the 
steel strip hinge is 0-35 in., so that the corresponding 
vertical linear movement of the stylus is 0-0000019 
in. By decreasing the distance of the stylus from 
the centre of the strip hinge, the magnification 
could be increased if required. 

After several trials it was discovered that a point 
obtained by breaking a safety-razor blade at right 
angles to the edge and applied symmetrically to 
the surface enabled the smull irregularities of the 
surface to be found, the plane of the blade being 
in the direction of the polishing or grinding marks 
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on the surface and at right angles to the direction 
of motion of the carriage.* 

The observations have been made individually, 
the stylus being raised from the surface by means 
of the screw / during the traverse of the carriage 
by the micrometer. In the early trials readings 
were taken at intervals of 0-001 in., but the points 
when plotted did not give any shape to the small 
serrations of the surface, high and low readings 
alternating in many cases; it was only when the 
intervals were reduced to 0-0001 in. that this 
shape was obtained. It was then shown that no 
irregularities of importance were missed with this 
spacing, by very slowly traversing the carriage 
with the stylus continuously in contact with the 
surface. Fig. 3 (a) is from readings at 0-001 in. 
spacing and Fig. 3 (6) is from readings on a different 
specimen at 00-0001 in. spacing. The diagrams 
have the same vertical scale, but the horizontal 
scale of one is 10 times that of the other. To facili- 
tate setting the micrometer to 0-0001 in., the large 
drum ¢ was fitted on the thimble. 

Several examples are given show 
results obtained by means of this apparatus. Fig. 4 
is one of several similar results for a test of a 
Johansson block gauge in the transverse direction ; 
the readings did not vary by more than one micro- 
scope division (0-000002 in.). This test shows 
the lower limit of roughness which this apparatus 
will indicate. Fig. 5 is from a fine ground hard 
steel surface ; there was a rather large irregularity 
near the end, and the test was repeated over this 
region, the result being given below the first curve 
to show the order of accuracy of repetition on an 
irregular part. Fig. 6 relates to a rough ground 
hard steel surface. As a matter of interest a test 
was also made on a piece of gauge plate from stock, 
the result being given in Fig. 7. Another piece 
of the same material was then rubbed a few times | 
on a rough cast-iron lap; Fig. 8 shows how the 
ridges on the surface had been removed in the 
lapping operation. 

It is important in considering these results to 
keep in mind the great difference between the 
horizontal and vertical scales, and to assist in this 
a small portion a of Fig. 7 has been replotted to 
equal scales, giving “ig. 9. 

Abbott and Firestonet have recently given a 
method of interpreting roughness diagrams in the 
form of depth versus bearing-area curves. Fig. 10 
shows curves prepared in this way from Figs. 7 and 8. 
The amounts of metal at various levels are plotted 
against the depths from the highest point ; there is 
thus no metal at the highest point and 100 percent. at 
the bottom of the deepest scratch. The difference in 
character of the two surfaces is illustrated in Fig. 10. 
Curve b shows that 0 -00002 in. removed in smoothing 


to typical 


* It has since been found that points were obtained 
in the same way by Firestone, Durbin and Abbott for 
roughness measuremente— Metal Progress, 21, 1932, 
pages 57.59. 

’ “ Speeifying Surface Quality,” 
September, 1933, pages 569-572. 
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THE ENGINEERING OUTLOOK. 
z. 
| THERE was a marked improvement in this branch 


of engineering during 1934, though progress during 
| the early months of the year was for the most part 


CONSTRUCTIONAL ENGINEERING. 





3 |slow. This state of affairs is the more gratifying in 
_ that it was achieved without any large-scale ex- 
“= . 

£ | penditure on the part of the Government. The 
* @-0002}- |extent of the improvement is shown in Table I, 
s | which gives the numbers employed in construc- 
> | tional engineering at July in each year. 

~ 

_ 


| It will be seen that the number insured in 1934 
| constitutes a high record, and that the number 
| unemployed was substantially reduced compared 
| with 1933. As a result the number employed in 
| 1934 was higher than for any year since 1929. 
| That the improved activity has been maintained 
| during the latter half of the year is shown by the 
fact that, in spite of the seasonal recession which 
|normally takes place at this time of the year, the 
the already rough-lapped gauge plate would give number of unemployed in December was slightly 
nearly 60 per cent. bearing area, and 0-00004 in. lower than that recorded for July. 
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85 per cent. bearing area, whereas in the normal 


Taste I.—Numbers Employed in Constructional 





plate (curve a) the corresponding figures are Engineering. 
3 per cent. and 7 per cent. ~~ —— --- _— 

The readings being taken only every 0-0001 in. _ Insured. Unemployed. Employed. 
means that 30 minutes to 40 minutes is required | _ a ebhdintulia -_ ennai 
for each 0-01 in. traverse. Two tests in different | 5.) 1903 2 816 
parts over about twice this length are normally "1924 2,861 
sufficient to ensure that diagrams representative | soo 27'110 not 
of the nature of the surface are obtained, when, 1927 27,460 1,857 

. o . . . OQ? 7 o> 9 
as in the work for which this apparatus was intended, | een oan ry 
attention is being devoted primarily to the minor 1930 27,970 4,889 

eas ’ ne . | os 20 5 ~ 
irregularities. Che length of the records being so; ” oo $0'900 aeioe 
small, the errors introduced by lack of straightness | 1933 29,200 10,002 
. . ° ae » s af 4 RS 5 OOS 
and parallelism of the guiding rods are not sufficient toes $1,650 6,008 


to affect the results provided the rods are reasonably 
good in these respects and are smooth. For finding| As regards the building industry, a measure of 
the more gradual variations or undulations over a | activity is given by the estimated cost of buildings 
greater length, it is preferable to use a stylus with | for which plans were passed by the local authorities 
a small ball so that individual readings are not | in 146 of the principe! towns of Great Britain. These 
affected by the tiny local irregularities; in this | are shown in Table II, page 327, from which it will be 
case, however, regard will have to be paid to the | seen that the expansion of 1933 has been continued 
effects of any lack of truth in the rods. In such | during the past year. Only a relatively small part of 
tests of journals for bearings it has been found more | this activity, however, affects structural engineering. 
convenient to make a simple special apparatus, | Moreover, it is apparent from Table II that the 
which, with ball contacts, enables variations of | greater part of the increase in the value of plans 
diameter to be found without reference to other | approved during the past few years has been m 
surfaces, the tilting mirror and auto-collimator| connection with dwelling-houses, whereas it 
being used again to obtain high magnification. ‘rather the construction of factories, workshops, 

The apparatus described has been devised while | large blocks of flats and offices, &c., which affect 
carrying out a research programme financed by | the constructional-engineering industry. The latter, 
the Department of Scientific and Industrial Research | however, also showed a welcome improvement 
and supervised by the Executive Committee of the | during 1934. 
National Physical Laboratory. I desire to express It is satisfactory to note that there has been 4 
my appreciation to these bodies for the research! revival in the demand for structural material 
facilities provided and for permission to publish | for large buildings, but this has not been sufiicieDt 
the results ; also, | am indebted to Mr. C, Jakeman | to restore full-time working to the industry. The 
for guidance in the work, to Mr. S. A. Hunwicks for | contract for the demolition of Waterloo Bridge bas 3 
efficient in taking the observations, | also called for the supply of a considerable amount 
and to Mr. W. J. Martin for making apparatus. of girder work, which has benefited certain engineeT 
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ing works at Glasgow. There was also a good 
demand for structural steel on the part of the coke- 
oven industry in which there was considerable 
expansion following the shortage of metallurgical 
coke at the end of 1933. The demand for bridge 
work in the home market did not, however, show 
any marked improvement during the year. This 
branch of activity depends almost entirely on the 
local authorities and the railway companies, and 
the former have for the most part continued to 
follow the dictates of economy, while the latter 
Taste I1.—Value of Plans Approved by 146 Local 


Authorities (000I.). 








Dwelling 

- Houses. Other. Total. 
—_ _ - “7 
1924 .. - 37,669 20,517 } 58,186 
1925 .. ol 45,358 21,089 66,447 
1926 .. a payee 21,421 } oo 
1927 .. “ 39,889 24,393 28: 
1928 .. = 40,124 27,311 67,435 
1929 .. oe 44,260 28,834 73,094 
1930 .. a 46,764 27,841 74,605 
ec] aetese 10°368 06.254 
1932 +. , Y, ” 
1933 .. oe 62,308 21,373 83,861 
1934 .. ai 69,586 25,977 95,563 





have not been in a position to undertake schemes 
of any magnitude. The improvement in the 
the position of the railways and the construction 
programmes for 1935, however, hold out better 
prospects for the coming year, while the Ministry 
of Transport road bridge programme should also 
bring substantial orders. 

Both in 1933 and 1934 the export demand for 
bridge work proved better than the home demand. 
Perhaps the most outstanding event of the year 
abroad was the completion of the Lower Zambesi 
Railway Bridge, which is over two miles long and 
is the longest railway bridge in the world. In 
India the Mettur Dam was completed across the 
Canvery River in Madras. 

New orders which were placed towards the end of 
the year indicate that the improvement in activity 
should be continued in 1935. The majority of the 
overseas orders were from the Dominions, but at 
the end of the year an order was received from the 
Chinese Government Purchasing Commission for 
fifty steel bridges for shipment to China; another 
important contract from China is for the erection 
of a 16-span bridge across the Chien Tang River, 
near Hangchow. 

The fact that foreign demand has to a certain 
extent overshadowed home demand has called forth 
some criticism of the Government for failing to 
stimulate constructional activity at home. This 
has been brought into the open by Mr. Lloyd 
George’s “‘ New Deal,” but it is as yet too early 
to forecast its effect upon future Government policy. 
It can, however, be said that there is little danger 
of the industry receiving less assistance from the 
Government, although it is to be hoped that no 
big scheme of public works will be embarked on 


Taste IIIl.—Numbers Employed in General Engineering: 
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— Insured, | Unemployed. | Employed. 





1923... ..| 666,950 «| ~=—136,582 | 530,418 
1924 .. = ..| 628,360 90,796 | 537,564 
1925 ..| 623,270 77,912 | 545,358 
1926 | 612,340 | 109,609 | 502,731 
1927. ..| 600,390 | 55,241 | 545,149 
1928. --| 581,180 56,678 | 524,502 
1929... 8 =6..| 586,750 _— sid 53,002 | 533,748 
1930 ..| 592,250 99,039 493,211 
1931 | 576,380 167,874 ‘ 

1982 = ..| 551,200 166,199 | 385,001 
1933 .. = ..| | 528,190 129,742 £48 
1934... = ..| 522,620 75,643 | 446,977 

Jj 





until normal industrial demands begin to slow down 
again. Further, the industry is likely to receive 
the benefit of the improved trading conditions in 
1934 in the form of orders for new equipment. The 
prospect for 1935 is therefore one of slow but steady 
recovery with the possibility of a more marked 
improvement if the Government should adopt a 
policy of stimulating constructional activity at 
ome. 

Conclusion.—The most easily defined branches 
of the engineering industry have now been ex- 
amined individually, but there remains the con- 
siderable group of industries covered by the term 

General Engineering.” Although this group 











| eouploys about 40 per cent. of the total number of 


engineering workpeople, very little subdivision is 
statistically possible. The figures for employment 
in the group as a whole are given in Table ITI. 

The upward movement in employment which 
began in 1933 was continued in the past year, but 
employment is still about 100,000 below that of the 
pre-depression years. The proportion of un- 
employed has been reduced from 30 per cent. in 
1932 to 14 per cent. in 1934, on account of the 
improved activity in the industry. But there has 
also been a substantial reduction in the total num- 
ber insured. It is probable that the latter tendency 
is now at an end since the decline between 1933 and 
1934 was much less than in the previous year, and 
there appears to be every prospect of a further 
improvement in employment during the coming 
year. There is room for such improvement, par- 
ticularly in the heavy section of the industry which 


| relies mainly on the export market and has been 


relatively considerably more depressed than the 
lighter section. 

In fact it will be apparent from this series of 
articles that this is true of the majority of the 
branches of the engineering industry. While there 
has been a substantial improvement in home de- 
mand, the rise in exports has been very small 
indeed. This is reflected in the prosperity of the 
motor industry which caters very largely for the 
home market, and the continued depression in the 
locomotive industry which is primarily dependent 
on exports. 

Although it need not be assumed that the home 
market has reached or is reaching the saturation 
point, expansion cannot be expected to continue 
indefinitely at the rate which has been maintained 
during the past two years. This is particularly 
true of the engineering industry, since imports are 
for the most part small, and the industry cannot 
therefore benefit from increased tariffs to any con- 
siderable extent. 

It is clear therefore that if the engineering 
industry is to recover prosperity this must result 
from a marked increase in exports. It has been 
shown in dealing with the individual sections of the 
industry that British firms have maintained their 
competitive position during the last few years and 
that the decline in exports has been due entirely 
to the drying up of international trade as a whole. 
There are indications that the demand for engineer- 
ing products will expand during the coming year, 
particularly in those countries, notably South 
Africa and Australia, where capital construction 
is being undertaken on a considerable scale. 

On the other hand demand from South America 
will probably continue to be restricted on account 
of the currency position. When, however, the 
latter is overcome, these countries should provide 
a considerable market since purchases of machinery, 
railway equipment, &c., have been on a very 
reduced scale for some years, and there must be a 
large accumulated demand. 

With regard to possible increased competition 
from continental countries on account of an aban- 
donment of the gold standard, these countries, with 
the exception of Italy, appear to be in a stronger 
position than at the beginning of 1934. It is now 
realised that deflation has in the past been hindered 
by high money rates, and steps are being taken to 
reduce these. It is probable therefore that deflation 
will succeed, though possibly not to the full extent 
necessary to bring prices into line with those in 
other countries, and that the gold bloc countries, 
again with the possible exception of Italy, will be 
able to remain on the gold standard without a 
devaluation of the currency. On the other hand, if 
deflation is successfully carried through, increased 
competition in world markets must be expected as 
the result of the reduced price level. There is also 
the possibility of a complete change of policy in the 
countries followed by a voluntary devaluation, but 
the present gold parity has been defended for so 
long that there appears little chance of this. 

The two chief competitors of the British engineer- 
ing industry, however, are the United States and Ger- 
many. The effects of the devaluation of the dollar 
were. felt to some extent during 1934, but were 
partially offset by increased wages and shorter 
working hours. There is now little reason to 


expect further devaluation of the dollar and the 
increasing strength of employees’ organisations 
lessens the chance of substantial wage reductions, 
even if the Government should change its present 
policy in this respect. The chief danger from Ger- 
many lies in the conclusion of further barter agree- 
ments on the lines of that reached with South 
Africa at the end of last year. 

On the whole the outlook is one of continued 
expansion in the home market, with a slight revival 
in export trade, though in the absence of political 
cataclysms a considerable revival in exports must 
be expected at no very distant date, since the 
accumulated replacement demand will necessitate 
some means of overcoming present economic 
difficulties. 
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A Mathematical Treatise on Vibrations in Railway 
Bridges. By C. E. Ineuis, M.A., F.R.S., M.Inst.C.E. 
Cambridge: The University Press. [Price 21s. net.) 

WHILE an indicator diagram is, strictly speaking, 
a graphical representation of the work done in 
a cylinder under specified conditions, such a diagram 
in the hands of an experienced engineer affords a 
means of examining the effect of certain important 
factors on the efficiency of the system. In the 
same way, the graph taken by an instrument for 
the recording of the vibratory motion of a structure 
subjected to external disturbing forces conveys to 
the initiated much more information than the 
mere magnitude of the displacements or amplitudes 
associated with the oscillations under examination. 
In making this comparison, it should be noted that 
a graph representing amplitudes usually involves 
many more variable factors than are present in an 
indicator diagram, since in the case of a structure 
there are two principal groups of variables, one 
relating to the characteristics of the structural 
system itself, and one to the set of disturbing 
agencies. Practical experience of the behaviour 
of structures under the influence of fluctuating 
external forces undoubtedly helps an engineer 
partially to isolate the effects of the chief factors 
on the motion. There are, however, limits to this 
exercise of what may be called intuition, since a 
graph of displacements is the resultant or combina- 
tion of a number of effects, some of which generally 
tend to mask or counteract the others in the related 
curve. It is thus apparent that scientific principles 
must be applied to a study of vibrations as revealed 
by a recording instrument. 

The Report of the Bridge Stress Committee 
naturally contained a number of cogent illustrations 
of the fact that the oscillation of railway bridges 
involves the consideration of certain complex 
factors. It will be recalled that Professor Inglis, 
as a member of the Committee, evolved a powerful 
method of mathematical analysis for the interpreta- 
tion of records representing the motion of bridges 
due to the action of hammer-blow effects produced 
by a locomotive in motion. It is scarcely an 
exaggeration to say that the well-defined conclusions 
arrived at by the Committee were, in no small 
measure, due to the help afforded by the theory of 
the author of the book under review. More recently, 
the theory was amplified in a paper presented to 
the Institution of Civil Engineers, and published 
in the Proceedings of the Institution, vol. ccxxxiv. 

In the meantime, the author has prepared this 
full account of his theory, with such attention to 
detail that any engineer can examine the subject 
in all its phases, assuming a knowledge of the 
elementary theory of beams and an understanding 
of the idea behind a Fourier series method of 
analysis. Such a study, for obvious reasons, is 
not a light task, but the clear style used throughout 
the volume facilitates, as much as possible, the 
application of the method to practical problems. 
Since the work is devoted to the development and 
exemplification of a mathematical theory, it is not 
easy to describe the treatment in detail within 
the length of a review, but it may be remarked 
here that the book is a necessary and sufficient 
study of the subject. In fact, this contribution 
forms a valuable supplement to the Report men- 
tioned above. 
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| 
In the true spirit of one devoted to the vocation 


of teaching, the writer commences with the simplest 
ideas, which are then extended in easy stages, 
and subsequently amplified into a rigorous mathe- | 
matical examination. As the author remarks, this 
full-length analysis takes on a most forbidding | 
form, and a month's hard work with the aid of | 
a calculating machine is hinted at with reference | 
to the application of the exact method to a given | 
bridge. Some years ago, the question was asked 
by a well-known engineer whether the phrase 
pontifex maximus had any connection with the 
dignity that was bestowed upon bridge builders 
in the happy—but distant—past; after perusing 
Chapters vii and viii of this book, we would feel 
tempted to belie historical fact, and answer the 
question in the affirmative. 

After these chapters, however, Professor Inglis 
demonstrates his noteworthy experience and com- 
mand of the subject by introducing the reader to 
a number of simplifications supported by experi- | 
mental observations. By this means, the treatment 
becomes manageable and applicable to ordinary 
railway bridges. The most interesting, and effec- | 
tive, of the factors making for this reduction arises | 
from the author’s suggestion regarding the part 
played in the system by the frictional resistances 
acting on the springs of a locomotive. 

We are inclined to think that the path of students 
engaged in following the line of argument would 
probably have been eased had the principal equations 
been numbered for identification and appropriate 
references made to them in the more difficult stages 
of the work; many readers would also have 
welcomed an index to the contents. The printers 
are to be congratulated on their part; we have 
discovered only one, but minor and apparent, error— 
“in” for “is” on page 27, line 14. A little more 
information might have been added on page xvii, 
where reference is made to “ the upper diagram of 
Fig. 14,” that figure having the appearance of 
consisting of only a single diagram. 








Machine Drawing. 
London : 
18s. net.) 


~ E. F. Tozer and H. A. Ristno. 
McGraw Hill Publishing Company. [Price 


Ir is recognised that certain classes of students 
are best introduced to machine drawing by way of 
those machine details which form part of their 
workshop environment. But it is not wise to 
restrict their experience to that one type of engineer- 
ing, even if they are not likely to proceed beyond 
the elementary stage. For advanced work such 
restriction is fatal, since it provides too little 
opportunity to analyse and compare various means 
of achieving similar results, and so fails to develop 
the breadth of outlook which is essential. The 
ground covered by this book is almost entirely 
limited to examples found in the machine shop; 
one or two of the few examples taken from outside 
that range suggest lack of experience, not, indeed, 
on the part of the student but on that of the authors. 
The machine shop side is very well done; and | 
in the freshness of the examples, and the careful | 





rivets, &c., is the best and fullest we have seen. 
Bearings and lubrication are discussed in a chapter 
of unequal merits. Several of the types shown 
seem somewhat crude, while in other cases 
loose caps are crosshatched as if each were solid 
with its bearing base. Chapter IX contains as 
much information about gears as is necessary for 
ordinary purposes, but a note about undercutting 
in a pinion is not too clear. Chapter XI contains an 
excellent introduction to the design of radial, face, 
cylindrical and toe and wiper cams. Piping is 
dealt with in the one that follows; if two views 
had been given of each of the valves illustrated, it 
would have been animprovement. Jigs and fixtures 
are very briefly dismissed, and after a chapter 
giving some good hints on freehand sketching, the 
book concludes with a large number of graded 
problems and a glossary of workshop terms. Within 
the narrow limits of its range the book is excellent 
and to be recommended. 


Dr.-Ine. 


Unfallschutz an 
[Price, 


Fritz BRAUER. 

8 marks.] 

Ix spite of the extensive development in the tech- 
nique of press-tool work, and the existence of 
numerous effective protective appliances, presses and 
punches are still responsible every year for a number 
of accidents, which are usually attended by serious 
consequences. In view of this, the perfection or 
improvement of apparatus intended to make working 
conditions safer is very necessary. In addition, a 
course of instruction in the attendant dangers to 
which persons connected with this type of work are 
exposed appears to be essential, because the main- 
tenance of the working capacity of the employee 
is not only desirable, in the interests of efficiency and 
economy, but is also a humanitarian and social 
obligation. 

The chief aim of this book is to be of assistance 
in this important question of the prevention of acci- 
dents. The well-known author, a prominent expert, 
first deals with the dangers present in the working 
of presses and punches, and explains their causes. 
Then he subjects the measures adopted for the pre- 
vention of accidents on these machines to a reasoned 
criticism in relation to their efficiency in afford- 
ing protection. In particular, the author dis- 
cusses the working systems of eccentric, crank and 
friction wheel, spindle presses, operated by hand or 
foot, and explains, with the aid of numerous clear 
diagrams of machines of various makes, the different 
processes and appropriate safety measures to be 
taken, such as protection gratings, hoops, handcuffs, 
&c., as used in modern practice. The work is con- 
cluded by general considerations relating to the 
efficient working of these appliances, including feed- 
ing, drawing-in, and throwing out by compressed 
air of the working material ; and supervision of plant. 


Pressen und Stanzen. By 
Berlin: Carl Heymanns. 





Theory of Alternating Current Wave-Forms. 
Kemp, M.Se. London : Chapman and Hall. 


net.] 
ALTHOUGH most of the elementary theory of alter- 


By Pxuire 
[Price 15s. 


omissions, but the missing material may be left 
over for a promised volume on alternating-current 
wave-forms in practice. 

The last, but not the least important, chapter 
deals with harmonic analysis. It is probable 
that in this connection few of us realise how much 
we owe to Fourier. The possibility of splitting up 
a complex wave into a series of simple sine functions 
not only gives a clear mathematical conception 
of such a wave, but a physical insight into its 
meaning. Unfortunately, many engineers have 
failed to benefit from this elegant theorem through 
an erroneous idea of its difficulty. Whatever may 
be true of the general case, the regular waves 
met with in electrical engineering are easily dealt 
with ; and, furthermore, they can be readily repro- 
duced graphically. Mr. Kemp gives the simple 
mathematical relations required for this purpose 
and also graphs showing the distortion produced by 
various harmonics. When these have once been 
grasped, the reader will no longer be afraid of 
complex wave-forms. The book is eminently 
suitable for engineers and advanced students. 








THE PLANNING OF TELEPHONE 
SYSTEMS FOR LARGE BUILDINGS. 


(Concluded from page 272.) 


THE actual wiring is carried out with lead-covered 
cables, which are fixed in the vertical chases at an 
appropriate stage in the construction of the building 
and connected to the distribution cases on each 
floor. A certain number of pairs in each case are 
usually connected through to the exchange and the 
remainder to the distribution frame. When the 
exchange pairs are exhausted others can be obtained 
by the use of further pairs which are connected to an 
auxiliary frame in the basement. Connections 
from the floor distribution cases to the various 
offices is not usually carried out in advance of known 
requirements. To illustrate the extent of such a 
system in a large building, it may be mentioned that 
at the London County Hall the main distribution 
frame has connections for 300 incoming exchange 
pairs, while 2,850 pairs are extended to the various 
blocks. In addition, there are 35 pairs to the 
night exchange. Eight of the ten blocks are 
served by a 300-pair cable and the other two by 
a 150-pair cable, 75, 50, 35, 25, 10, or 7 pairs being 
led off at each floor, according to the requirements. 

Finally, in a building designed for the use of 
firms with large staffs, it may be necessary to provide 
a room for the private branch exchange and its 
associated apparatus. Such a room should be well 
served with natural light, and should be quiet. 
Its early selection, in consultation with the Post 
Office engineers, is, therefore, advisable. Inci- 
dentally, on the floor on which it is situated, 4 
special run for cables will be necessary between 
the riser shaft and the switchboard. 

What has just been written with regard to the 
|early planning of the telephone systems in large 
office buildings applies with certain modifications to 





graduation of the exercises, shows the advantages | nating currents is based on the simple sine wave, | hotels, flats and dwelling houses. In hotels, bells 
accruing from the collaboration of a teacher and a | it is not permissible to ignore the effect of harmonics | should, if possible, not be fixed on the dividing walls 


practising engineer. Only in the higher purpose | 
of inculcating a broad outlook does the book fail. 


draughtsmen. Chapter I traces the development 
of a machine from its origin, in an idea, to the finished 
product, and describes very briefly the standard 
workshop processes. Chapter II is a summary of the 
materials and their properties. Inthe next chapter 
the use of scales is clearly explained—except that the 
length given in the second line in page 27 


7 does not 
agree with that on the diagram. Third angle | 


in practice. True, the modern turbo-alternator, 


forms of load, often distorts the original wave out 
of all recognition, and the effects of these har- 
monics may be far-reaching. Communication 
circuits—wired and wireless—will not tolerate 
such interference, and conditions at times have been 
bad enough to make working impossible. 

The subject of wave-forms or complex waves, 


between bedrooms, and for zsthetic reasons, as well 


; ga | with its cylindrical rotor, produces an almost pure | as to protect them from damage, they may well be 
The work is intended for students and apprentice | sinusoidal voltage, yet the disturbing influence of | installed in recesses. 
|saturated iron, mercury-are rectifiers, and other 


In flats laid out on the 
| corridor system, service is provided from the riser 
|shafts in the same way as in an office building, 
| while where two or more flats are grouped round a 
central landing each group may be served from its 
own riser shaft, which will be connected to the 
|distribution frame by cables carried along the 
basement corridors. The facilities must be such that 
the telephone can be installed in any room in the 





projection, auxiliary views and lettering are also| therefore, is no purely academic study—indeed, | flat. In new dwelling-houses early provision for the 


well treated. The folowing chapter deals with such 
points in the making of a drawing as sectioning, 
and conventions which are departures from solid 
geometry. In the latter the authors seem to lean 
more than is advisable towards the true projection 
and in the former their treatment of a rib cut by a 
longitudinal section plane leaves something to be 
desired. Dimensioning, including the use of limits, 
is dealt with very clearly and fully, and the excellent 
series of illustrations of the methods of using 
various types of screw threads and bolts, keys, pins, 


cation working where a knowledge of harmonics 
is not essential. Mr. Kemp does well to collect 


subject. The influence of inductance and capaci- 
tance is studied at length; also the influence of 
harmonics on power. No less than half the book is 
devoted to the study of these properties. Of 


| there is scarcely any branch of power or communi- | telephone service prevents much subsequent annoy- 


| ance and inconvenience, and may take the form of 
| inserting short lengths of conduit through the divid- 


and amplify the large amount of material on this | ing walls and through the floors. A similar method 


|can also be used to obtain ingress for the incoming 
|conductors. A picture rail with an extra deep 
groove forms a convenient place for running the 
wires inside the rooms. A built-in recess and shelf 


| equal importance is the effect of iron. The influence | for the instrument itself may be recommended. 
| of harmonics in polyphase systems is a particularly | 
jinteresting study. In places, there seem to be | phone system may be further illustrated by referring 


The advantages of ordered planning of the tele- 
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Fie. 9. DistrrsuTtion Casz aND LIGHTING Boarp. 


to some examples of German practice in this respect. 
As regards the entrance of the main cable and its 
connection to the distribution cases on the various 
floors, the methods adopted are similar to those 
employed by the British Post Office. Where possible, 
special care is taken to make the run between the 
distribution frame and the distribution cases vertical, 
and in the shafts the cables are run in ducts over 
which covers are laid. A typical distribution case 
in a recess with a lighting distribution board 
alongside is illustrated in Fig. 9. From the distri- 
bution case, the cables to the various rooms are 
run in steel ducts laid on the ceiling, as shown in 
Fig. 10, the connections to the individual telephones 
being led off through conduit, which is recessed 
in chases cut in the walls. Alternatively, as in thic 
country, the ducts may be laid in the floors and 
it is the practice to run conduit down every window 
post and pillar to provide for both present and 
possible future needs. During the erection of the 
building, dowels are inserted in walls to which the 
joint boxes and terminal boxes are afterwards 
fixed, and care is taken as far as possible not to 
run wiring along walls which may be subsequently 
demolished. 

In the administrative building of Messrs. I. G. 
Farbenindustrie, Frankfurt-on-Main, the communi- 
cation system and the lighting and power installa- 
tions were carried out by Messrs. Siemens and 
Halske, Berlin, according to a carefully-prepared 
plan. The telephone system is automatic and 
comprises some 1,000 instruments and a 10,000 
pre-selector board which, with the battery and 
machine room, is located on the top floor of the 
building where there is plenty of light. In contra- 
distinction from the ordinary practice, the main 
distribution frame is also located on this floor, and 
from it cables containing 50 pairs are run down 
shafts in the wings of the building to each floor. 
On each floor are one or more distribution cases 
from which the conductors are run to the telephone 
points through heavy gauge conduit. These 
conduits are laid in mouldings along each wall of the 
corridor as illustrated in Fig. 11, page 338. On the 








left is similar moulding containing the power 
circuits, In the rooms themselves the conduits are laid | 
im the ceilings as shown in Fig. 12, where they are 


secured to supporting wires. They run across to each 
window post and then down inside the casing 
surrounding the latter. In other cases the cables 
have been run under the floor in the way already 
described and terminate in boxes of the type shown 
in Fig. 13, which were installed during the building 
operations. A length of conduit, on which the 
terminal box is supported, wav subsequently screwed 
into this box as illustrated in Fig. 14. 

Signalling systems are dealt with in the same way, 
the necessary equipment being advantageously 
centralised in some central position, such as the head 
porter’s room. 

It may be added that the Post Office also pays 
attention to existing buildings by dealing with them 
on the basis of careful forecasts, and makin: 
provision accordingly for anticipated developments. 
This applies equally to building estates, in order to 
ensure that lines are provided to meet probable 
requirements. Architects and others who are 
interested in this question may be recommended to 
pay a visit to the Building Centre, 158, New Bond- 
street, London, W., where models of the various 
arrangements will shortly be on view. 








THE SAN FRANCISCO-OAKLAND 
TRANSBAY BRIDGE. 


Two of the most remarkable bridges so far designed 
are at the present time under construction at San 
Francisco, California. One of these is a simple suspen- 
sion bridge of 4,200 ft. span, and by far the greatest 
so far attempted. This striking engineering structure 
will take the famous Golden Gate in a single span. 
The second bridge is hardly less interesting, though 
the spans are much less impressive. This bridge 
will run from the promontory on which the city stands, 
to Yerba Buena, or Goat Island, and thence to Oakland 
on the opposite shore of the Bay. The total length 
necessitated runs to more than 4} miles. The most 
interesting length of the structure extends between 
Rincon Hill, San Francisco, and the island, and embraces 
two clear suspension spans of 2,310 ft. each, together 
with a very interesting anchorage pier in the middle. 

The development of the city of San Francisco and 
of Oakland, Alameda, and other districts on the shores 
of the Bay, has been very remarkable, and the ferry 
service concentrating on the Ferry Building on the 
San Francisco side has been of immense proportions 


Fie. 10, 








SYSTEMS FOR LARGE BUILDINGS. 


Steet Ducts on CEILING. 


for very many years. At times in recent years over 
46 millions of passengers have crossed from one side 
to the other, while the number of vehicles accounted 
for runs to the order of nearly 5 millions, The idea 
of providing facilities for crossing by bridge has been 
under consideration for many years, and since the 
great development of motor car traffic, has been consi- 
dered urgent. We need not now go into the history 
of the preliminaries, but it is interesting to note that, 
from a private project, the scheme developed into 
one fathered by the Board of Supervisors of San 
Francisco County, and has been carried through 
as a public ownership enterprise, the first of its kind, 
we believe, to be entirely financed under the working 
of the Reconstruction Finance Corporation established 
by President Roosevelt. 

Before the final design was adopted, a number of 
mcojecis were considered, some including cantilevers, 
while several were of the suspension type, embracing 
spans up to 4,100 ft. Although the latter presented 
several attractions, there were undoubted difficulties 
in its way, among these being the difficulty of providing 
satisfactory anchorage at the San Francisco end. 
The design shown in Figs. 1 and 2, page 330, was, there- 
fore, considered and subjected to elaborate tests by Pro- 
fessor G. E. Beggs and Messrs. R. E. and H. E. Davis, 
whose report was reviewed in an article published in 
these columns in July of last year, (see vol. cxxxviii, 
page 4). As this design involved the construction 
of a very expensive anchorage pier in deep water, 
before final acceptance, alternatives were further 
considered, but it was found that these all involved 
increased cost in other ways, so that there was no 
gain. The present design is for a double-deck bridge, 
accommodating nine lanes of traffic and two tracks 
for railroad cars. Light passenger cars will be kept 
to the upper deck, and lorries and street cars to the 
lower deck. The accommodation is estimated at 
24 million cars, 6 million lorries and 50 million train 
passengers annually. 

Referring to Fig. 1, which shows the length between 
San Franciseo and Yerba Buena Island, excluding 
approaches, there is a length of 863 ft. of three truss 
spans, extending from the gravity type anchorage 
to the first pier. From the latter to the first main 
pier is the first end suspension span, 1,171 ft. in length. 
There next follows one of the 2,310 ft. suspension spans, 
and an end span of 1,160 ft. to the midway anchorage 
pier. Beyond this pier are an end span (1,160 ft.), 
the second main span (2,310 ft.), and the end span 
of 1,160 ft. reaching to the island. The latter is 
crossed partly on bridge spans and partly by tunnel, 
which, planned to have a width of 76 ft. and height 
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of 56 ft., will be the largest vehicular tunnel con- 
structed. The cable anchorage on the island is 
of the tunnel type in rock. From the island to| 
Oakland the bridge presents less in the way of | 
outstanding features, though it embraces a cantilever 
span of 1,400 ft., for which the piers had to be sunk | 
toabout — 220 ft. This part of the bridge is completed | 
by 19 spans of 509-ft. and 291-ft. trusses. The latter 
part runs parallel with one of the long moles which 
extend from Oakland out to deep water in the Bay. 

The steel towers of the suspension length vary in 
height, the outer two rising to an elevation of + 465 ft. 
and the inner two to + 505 ft., the clearance given 
ranging from 180 ft. to 216 ft. The upper deck will 
have a roadway width of 58 ft., and the lower a 
roadway of 31 ft., and two lines of railway track, as 
mentioned above. 

The San Francisco anchorage consists of a monolith 
of 68,000 cub. yards of concrete sunk to rock, and in 
which will be embedded grillages and eye bars to take 
the 28} in. steel suspension cables. The anchorage 
is 160 ft. high, 108 ft. wide, and 184 ft. 6 in. long. 
Pier No, 1 is of concrete. It is shown in an advanced 
stage of construction in the foreground in Fig. 11, 
Plate XVI. This view also shows three of the four 
steel towers for the suspension spans, while the middle 
anchorage pier can also be made out in the distance. 
A closer view of the latter is given in Fig. 3. Pier No. 2, 
for the nearest steel tower in Fig. 11, is 52 ft. by 122 ft. 
in plan, and was built within a steel sheet cofferdam of 
piling driven round a floating timber crib. The crib 
was built on a marine railway at the yards of the Moore 
Dry Dock Company, Oakland, was towed to site and 
sunk, Thirty-ton derricks with 34-yard clamshell 
buckets, were employed on the excavation work. 
Rock was encountered at 100 ft. and was cleaned 
up by water jet before concrete was placed under water 
by means of 4-yard tremies. 

Piers Nos. 3 and 6 are each 744 ft. by 127 ft. in plan, 
and Pier No. 5 is 57 ft. by 127 ft. in plan. In the 








case of No. 3 bedrock was met with at 220; for 
No. 5 it was at 180; and No. 6, 170. Pier 
No. 4, for the central anchorage, is 92 ft. by 197 ft. 
in plan and has been sunk to rock at 180. Its 


height above water reaches to + 300, a total height 
of no less than 480 ft., and involving, it is believed, 
the largest caisson ever constructed. Owing to the 
depths involved, it was impracticable to employ men 
on the excavation work, and arrangements were made 
for this to be done by grab. The caissons were built 
up of double-wall rectangular cells, the unit pieces | 
being shown in Fig. 4, Plate XVI. Fig. 5 shows the | 
underside and cutting edge of No. 4 caisson while 
still on the stocks, and Fig. 6 the same caisson nearly 
completed. The shell plating is } in. throughout. | welded framework consisting of columns, I-beams and | air was pumped into the tubes, thus maintaining @ 
The cutting-edge sections (Fig. 4) weighed 74 tons | K-bracing. To the outer steel beams were bolted 10-in. | minimum draught. The whole of the concrete was 
apiece, and the standard sections 4 tons each. These | by 12-in. vertical timbers to which was spiked 4-in. by | poured in the dry. Electric vibrators were used and 
entire shells were watertight and the plating of welded | 12-in. diagonal sheathing, caulked to make the whole la dry mix. As the concrete lowered the centre of 
construction, the stiffening being riveted. The rectan- | watertight. gravity, the caissons could be safely towed to site, 
gular dredging wells were 15 ft. square and were capped| Owing to the cellular construction, the caissons at |where each was sunk by stages. Large concrete 
by adapter sections of ,',-in. plate, as shown in Fig. 8. | launching floated at a comparatively light draught. As | anchor blocks were employed to locate them correctly, 
This view is of No. 4 caisson afloat after launching, the | construction proceeded thereafter they gradually sank. | the blocks being sunk into the mud by jetting. W hen 
ceremony itself being depicted in Fig. 7. In the} When actually delivered by the builders they were | sinking it was necessary to extend the cylindrical wells 
preparations for launching, bags of sand were placed | between 73 ft. 6 in. and 77 ft. 6 in. high and drew | and also the shell upwards by adding steelwork and 
under the cutting edge at frequent intervals and the| about 19 ft. Before sinking at site the caissons were | timbering, &c. The wells were extended in 20-ft. 
building chocks knocxed out. Skids were placed on completed by each vertical tube being closed at the | lengths, the domes being burnt off in turn and replaced 
the launching ways, and at a given signal the sand top by a welded dome; some of these are shown in on the top of the new length. As the caissons neared 
bags were punctured, the caisson settling on the skids. position in Fig. 10, which is also a view of No. 4 caisson. | the bottom they were manceuvred with special care 
Extending above the adapter sections there were on| These domes were of }-in. plating. Each was con-| by means of windlasses, in position, but not shown 
No. 4, 55 steel tubes 15 ft. in diameter and of ;-in. | nected by a valve and hose to a floating compressing | very clearly, in Fig. 10. 

plating, also, together with the adapters, of welded | plant, and was also provided with a blow-off valveand| Finally, at neap tides all the blow-off valves were 
construction. On Nos. 3 and 6 caissons there were 28 | pressure gauge. By these means the pressure in the | opened and each caisson was allowed to sink promptly 
such tubes, and on No. 5, 21. Something like 120| various tubes could be controlled and the buoyancy | as much as 10 ft. into the mud. Subsequent!y the 
miles of j-in. continuous electric fillet welding was|of the caisson regulated so that sinking could be | domes were removed from a few wells at a time and 
required on the four caissons. Some of the tubes on carried out with great care. |the alluvial material removed from the interior the 
No. 6 caisson are shown partly erected in Fig. 9, which After construction to the stage mentioned above, | caissons continuing to sink under the increasin¢ load 
also gives an idea of the wall system adopted above | while still afloat, concrete was pumped into the spaces | of concrete as it was poured into the space surrounding 
the base. The latter supported a superstructure of | inside the watertight shells of the cutting edge and! the 15-ft. tubes. At one time one of the caissons 
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CONSTRUCTED BY MESSRS 


STROKE DRAW-CUT SHAPING 


THE BUTLER MACHINE TOOL COMPANY, LIMITED, HALIFAX. 
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tilted 20 deg., but by careful dredging and control of 
the compressed air it was successfully righted. As 
t depth increased, 200-Ib.-per-square-inch water 
ets were employed to loosen the soil, and the rock 
ce was cleaned up by similar means before the 
merete was deposited. The wells were filled to a 
icight of 30 ft. or 40 ft., but above this are empty and 
irrounded by the outer concrete built to the full 
‘eight. From low-water level upwards the piers are 
again built solid. In the case of No. 4 pier, however, 


oe ss 


each group of three corner wells was filled solid all the 
way up. The work at the pier sites was carried 
on from floating barges or fixed platforms, the latter 
being employed at Piers Nos, 3 and 4 in 70 ft. of 
water, requiring the use of 130-ft. piles. On these 
platforms were 30-ton stiff-legged derricks, provided 
with special foundations of three 8-ft. diameter 
cylinders 120 ft. long, five piles being driven in each 
cylinder, which was then filled with concrete. f 
For the shallower depths of the East Bay section 














caissons were employed provided with timber false 
bottoms, the outer walls of the upper part being again 
of caulked timber. For the interior, standard steel 
forms were used for 4-ft. and 34-ft. lifts. To assist 
in dredging, water jets were employed under the 
cutting edges. 

The caissons, as stated, were constructed by Messrs. 
The Moore Dry Dock Company, of Oakland, and the 
contractors for piers Nos. 2, 3, 4, 5, and 6 were Messrs. 
The Transbay Construction Company. Messrs. The 
American Bridge Company secured the contract for 
the’ steel superstructure and cables, the work having 
been distributed between Messrs. The Moore Dry Dock 
Company and Messrs, The McClintic—Marshall Corpo- 
ration under sub-contracts. We are indebted to the 
courtesy of Mr. J. A. Moore, of Messrs. The Moore Dry 
Dock Company, for the photographs accompanying 
this article. 








48-IN. STROKE DRAW-CUT 
SHAPING MACHINE. 


ALTHOUGH the draw-cut shaping machine is exten- 
sively employed abroad, and more particularly in 
America, for railway work and general heavy engin- 
eering, its use in this country had hitherto been 
somewhat limited. It is highly probable, however, 
that once its advantages are fully appreciated, it will 
find a place in many shops where heavy work has to 
be dealt with. The chief advantage of employing a 
draw instead of a push cut is, perhaps, that vibration 
and chatter are eliminated, but when the machine is 
suitably designed a number of other advantages can 
also be obtained. The machine illustrated in Figs. 1 
and 2, on this page, affords a good example of the most 
recent development. It is manufactured by Messrs. 
The Butler Machine Tool Company, Limited, Halifax, 
and, in addition to its use as a shaper having either a 
push or draw cut, is provided with equipment for 
milling horizontally, vertically, or at right angles to 
the ram, with automatic feed to the saddle or column. 
It can also be used for boring horizontally or at right 
angles to the ram with the same automatic feeds, or 
for drilling and milling with automatic feed to the ram. 
A full range of milling and boring feeds is provided, and 
the machine is entirely self-contained so that it can 
be taken wherever power is available. 

The drive is by Butler 15-h.p. forced-field reversing- 
motor equipment, the generator set, starter and 
contactor panel being mounted on the back of the 
column, as shown in Fig. 2. The main variable-speed 
reversing motor, which is flange-mounted on the 
column, as shown in the same figure, drives either of 
two vertical shafts through the medium of selective 
and interlocked clutches. The larger of these shafts 
drives the shaping ram, which has a maximum stroke 
of 52 in. The ram, which is machined from a solid 
forging, is ground all over, and the driving teeth are 
machined out of the solid. The ram is also bored out 
for its full length to take the boring and milling spindle, 
which is permanently located inside. The drive to 
this spindle is from the second vertical shaft to a 
six-speed gear-box bolted to the flange at the right- 
hand end of the ram, as viewed in Fig. 1. This box, 
in conjunction with the variable-speed driving motor, 
provides a range of boring and milling speeds between 
24 r.p.m. and 140 r.p.m. 

All the controls are mounted on the saddle, as 
illustrated in Fig. 1, and can most readily be explained 
by separating the shaping movements from those for 
boring and milling. When shaping, thelength of stroke 
is regulated by the large dial shown, which operates a 
built-in reversing switch; the movement of the ram 
is controlled by a pendent push-button, which gives 
“ start,” “ stop,” and ‘‘ inch” movements. The feeds 
are regulated by a large friction disc which operates 
through a selective gear-box. This gear-box has three 
controls, employed, respectively, for selecting the 
vertical or horizontal feed, the hand feed or power 
traverse, and the forward and reverse. The power 
traverse is operated from an auxiliary variable-speed 
motor mounted on the saddle, as shown in Fig. 1, 
and controlled by stop and start push-buttons on the 


| pendent push-button control. The cutting and return- 


speed regulators are mounted on the saddle, the cutting 
speeds being variable between 15 ft. and 60 ft. per 
minute and the return speeds between 35 ft. and 
70 ft. per minute, while a simple gate switch selects 
push or draw cut. The ram end is threaded to take 
all types of standard and special-design tool holders, 
When milling or boring, the drive to the spindle in 
the ram is engaged as previously described, and the 
auxiliary variable-speed motor is used for the feeds. 
This variable-speed motor drives through a four-speed 
gear-box giving a range between 4 in. and 30 in. per 
minute, to the selective gear-box previously mentioned, 
where the direction of feed, i.e., forward or reverse 





horizontal or vertical, is selected. For drilling or 
plunge-cut milling, this auxiliary motor can be con- 
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nected at the back of the saddle to the vertical shaft 
which normally drives the shaping movement of the 
ram. This gives on automatic in-feed to the ram, 
and a separate electric switch is provided for reversing 
this feed motor to withdraw the ram after drilling. 
Where possible, the gears are arranged to run in oil, 
and one-shot pumps supply all other bearings. The 
machine is mechanically and electrically interlocked 
throughout. 








THE LATE MR. W. F. CLARK. 


Tue death of Mr. William Frederick Clark, which 
oceurred on March 5, at Aldridge, Walsall, Staffs, 
removes a well-known figure from South Staffordshire 
mining circles. He was for many years a consulting 
mining engineer, was founder of the firm of Messrs. 
W. F. Clark and Son, mining and civil engineers, 
Aldridge, and a director of a number of colliery com- 
panies. He was born at Cirencester, on July 10, 1853, 
and from 1870 to 1874 served a pupilage under Mr. 8. 
Spruce, mining engineer, Tamworth. His first position 
was that of assistant to the managing director and 
mining engineer to Messrs. Newton, Chambers and 
Company, Sheffield, where he served for the three 
years from 1874 to 1877. During the succeeding two 
years he oceupied the position of mining engineer and 
manager of Newent Colliery, Gloucestershire, 
supervised a number of sinkings in the course of which 


Mr. Clark 


large quantities of water were enc ountered. 


began to practise as a consulting mining engineer in | 
1879, and some years later was appointed mining | 


engineer to the Great Western Railway Company, the 
Birmingham Canal Company, the North Staffordshire 





and | 


tailway Company, and subsequently the Southern | 
Railway Company. He also became chief mining 
agent to the Earl of Dudley and the Marquess of 
Anglesey In addition to his many other duties, 
he acted for long periods as a South Staffordshire | 
Mines Drainage Commissioner and as a Government 


examiner for the granting of mine managers’ certifi 
cates under the Coal Mines Regulation Acts. 

Mr. Clark was for many years joint managing director 
und secretary of Messrs. Aldridge Brick, Tile and Coal 


Company, Limited, chairman of Messrs. Coombs Wood | 


Collieries, Limited, Dudley, Worcestershire, and a 
director of Messrs. Hamstead Colliery (1930), Limited, 
Great Barr, Birmingham, and of Messrs. The Earl of 
Dudley’s Baggeridge Colliery, Limited, Brierley Hill, 
Staffs. He also served on the central committee of the 


Mining Association of Great Britain and as President of | 


the South Staffordshire Coal Owners’ Association. 
Mr. Clark was for long a member of the South Stafford- 
shire and Warwickshire Institute of Mining Engineers, 
and a member and vice-president of the Institution of 
Mining Engineers. He was elected an associate member 
of the Institution of Civil Engineers on May 5, 1891, 
and was transferred to full membership rank on 
January 12, 1909. He became a Fellow of the 
Surveyors’ Institution in October, 1926, and was also 
a Fellow of the Geological Society. He is survived by 
his widow and two sons, the elder of whom, Mr. F. B. 
Clark, is now the principal of the firm of consulting 
mining and civil engineers founded by his father. 





GRIERSON, 





THE LATE MR. W. 


C.B.E. 

Mr. Wittiam Wy tre Grierson, whose death, we 
regret to record, occurred at San Remo, on Thursday, 
March 14, at the age of 71, was a distinguished 
engineer, the whole of whose working life had been 
spent in the service of a great English railway com- 
pany. When he joined the ranks of its officials as a 
young man, railways in this country had, generally 
speaking, overcome their early troubles, and had 
begun to enjoy a period of at least moderate prosperity, 
which lasted until after the war. The gradually ex- 
panding traffic necessitated many extensions of greater 
and less importance, and the consequent engineering 
works were not lacking in interest. For the same 
reasons it was necessary to increase the hauling power 
of the locomotives, and as a result, to pay more and 
more attention to track construction. In both these 
tields Mr. Grierson played an important, and even a 
leading part, and he was perhaps fortunate in that he 
had well earned his retirement before the depressed 
conditions from which railways are still suffering be- 
came acute ; 


Ww. 


William Wylie Grierson was born on December 8. | 


1863, and after being educated at Rugby, became a 
pupil of Mr. W. Dean, who was then locomotive and 


carriage superintendent of the Great Western Railway. | 


After about a year, however, he transferred his allegi- 
ance to the Civil Engineering Department, and was 
articled to Mr. W. G. Owen, who at that time was 
chief engineer of the company. During this period, 
which lasted three years, he was engaged as assistant on 
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included the Bodmin Extension Railway, widenings in 
South Wales and, especially, the construction of the 
Severn Tunnel. On the completion of his pupilage, 
he continued his connection with new works, being 
appointed resident engineer for the construction of the 
Kemble and Tetbury Line, and was afterwards em- | 
ployed on the widening of the main line between Pang- | 
bourne and Didcot, and on the extension from Llan- | 
dyssil to Newcastle Emlyn. 


In January, 1894, he was | Great Western system. 


__ [Marc 29, 1935. 


Mr. Grierson was elected a member of the Institution 
of Civil Engineers in 1897, and, after serving on the 
Council and as vice-president, became president jn 
1929. His presidential address was mainly devoted 
to an account of the historical development of railway 
engineering from the earliest days, and in the course 
of it he gave an interesting account of some of the more 
important of the works carried out by Brunel on the 
He also served in the Engineer 


appointed assistant at Paddington to the then chief! and Railway Staff Corps, and had attained the rank of 
engineer, Mr. (afterwards Sir James) Inglis, and was | colonel on his retirement. 


responsible under him for drawing up the plans for the 
South Wales and District direct railway. This rail- | 
way, it will be remembered, leaves the old main line} 
at Wooton Basset and joins the line from Bristol to | 
Newport at Patchway, some distance east of the| 
Severn Tunnel. It thus gave a more direct route to| 
South Wales, and enabled the traffic between London | 
and that area to avoid Bristol. This railway occupied 
seven years in construction, and cost over 1,000,000/. | 
It was laid out in the best Brunel tradition, with, as 

















[Photo by Thos. Fall. 
Tue Late Mr. W. W. Grierson. 


far as possible, easy gradients and curves, and included 
a tunnel under the Cotswold Hills between Badminton 
and Chipping Sodbury. As this tunnel is 2} miles long, 
it is one of the longest in the country. 

In 1903, Mr. Grierson was nominated divisional 
engineer at Wolverhampton, but before he could take 
up the position he was appointed to succeed Mr. Inglis, 
who had just been made general manager. Though he 
was not again directly concerned with new works 
until 1916, when he took over the whole department, 
it may be noted that during the early part of this period 
the Castle Cary and Langport line, which shortened the 
distance to the West of England by 20 miles, was 
brought into use, and that subsequently, lines giving a 
direct connection between South Wales and the then 
Great Central and North Eastern Railways, via Chelten- 
ham and Banbury, between Birmingham and the West 
of England and between Birmingham and London, were 
opened ; this did much to remove the stigma that 
the initials G.W.R. stood for “ great way round.”” In 
addition, he was similarly generally responsible for 
widenings between Paddington and Old Oak Common 
and in the Birmingham area, for the reconstruction of 
many stations, and for the electrical equipment of the 
lines between Bishops Road and Addison Road (Kens- 

ngton). During the same period, as has already 
been noted, the track foundations were gene 
strengthened, and heavier rails laid, while a general 
replacement of the timber bridges, built by Brunel, in 
Cornwall, was begun. 

During the war, Mr. Grierson carried out liaison 
duties between the War Office and the railway com- 
panies, and was appointed a Commander of the Order | 
of the British Empire for his services in this capacity. 
He was a member of two Committees appointed by the 
Railway Executive Committee to deal with the stand- 
ardisation of permanent way and signalling, and with 
load gauges and bridges, respectively, and was also a 
member of various Committees of the British Engineer- 
ing Standards Association. On his retirement, in 1923, 
he was appointed consulting engineer to the Great 





Various new works which were being carried out. These | Western Railway Company. ’ 








THE LATE MR. A. C. HAY. 


Many of those engaged in the shipbuilding and 
marine-engineering industries will learn with regret 
of the death, on March 10, of Mr. Arthur Charles Hay. 
senior partner in the firm of Messrs. A. C. Hay and 
Smart, consulting naval architects and marine engi- 
neers, 529, Tower Building, Water-street, Liverpool 
Mr. Hay was born in Aberdeen in 1851 and educated 
at Gordon College in that city. After serving his 
apprenticeship with Messrs. William Denny and 
Brothers, Limited, Dumbarton, he entered the drawing 
office of a smaller shipbuilding firm on Clydeside and 
was entrusted with the task of designing the engines 
for a Spanish steamer. Upon her completion, Mr. 
Hay took the ship to the Philippine Islands, where he 
remained for five years, serving on the mail steamers 
plying between Manila and Hong Kong. Upon his 
return to this country he entered the firm of Messrs 
J. Jack and Company, Liverpool, as chief draughtsman, 
and, after occupying this position for some time, 
joined the staff of Messrs. J. H. Potter and Sons, 
another Liverpool shipbuilding firm. His next appoint- 


| ment was that of superintendent engineer to the late 


Mr. Joseph Hoult, of the Ben Line of steamers, which 
position he continued to occupy for some years. 

Mr. Hay opened a practice as consulting naval 
architect and marine engineer towards the end of 
last century, and was joined a few years afterwards 
by Mr. William Howie Smart. In spite of his advanced 
age, Mr. Hay continued in activity until the end and 
was frequently consulted by shipping companies and 
marine salvage associations ; he was held in high esteem 
as a technical arbitrator in damage claims. During 
his long and active life he was responsible, with his 
partner, for the construction of many vessels for a 
number of lines, including Messrs. Joseph Hoult and 
Company, Messrs. James Nourse, Limited, Messrs. 
William Just and Company, Messrs. J. T. Duncan 
and Company, Limited, Cardiff, and Messrs. John 
Holt and Company (Liverpool), Limited. 

Mr. Hay became a member of the Institution of 
Naval Architects as long ago as 1886, and on March 3, 
1920, he and his partner, Mr. Smart, were both elected 
Fellows of the Society of Consulting Marine Engineers 
and Ship Surveyors. 








THE LATE MR. C. W."BRYANT, C.B.E. 


Mr. Cuartes Witu1aM Bryant, whose death we 
regret having to record took place after a long and 
painful illness on March 2, was for many years manag- 
ing director of Messrs. Peter Brotherhood, Limited. 
engineers, Peterborough. Mr. Bryant, who was 
sixty-eight years of age, was the son of the late M: 
Charles Bryant, deputy to the Master of the Horse 
of Queen Victoria. He entered H.M. Navy in July, 
1882, at the age of fifteen, as a cadet on board H.M.S 
Marlborough, the training ship for engineer officers. 
After studying for a further twelve months at the Royal 
Naval College, Greenwich, Mr. Bryant passed into the 
Navy in 1888, his first ship being H.M.S. Camperdown, 
a unit of the Mediterranean Fleet. Three years later 
he was appointed engineer in charge of gun mountings 
of the Mediterranean Fleet and was stationed at Malta 
Dockyard. After a further short period of sea service, 
he was transferred, in 1895, to the Admiralty 4 
engineer inspector for gun mountings, and occupieé 
this ition with distinction for seven years. In 
1902 he left the Navy and joined the firm of Messrs 
Peter Brotherhood as general manager. The works 
of the firm then occupied the site, near Westminster 
Bridge, upon which the London County Hall now 
stands. Mr. Bryant was appointed managing director 
of the firm on its becoming a private limited liability 
company in 1907, and in this same year was responsible, 
with Mr. Stanley Brotherhood, son of Mr. Peter 
Brotherhood, who had died five years previously, for 
the transfer of the works to Peterborough. Mr. 
Bryant continued to occupy the position of managint 
director until his death, and for his services to bis 
country during the war, was made a Commander of the 


Order of the British Empire. We understand on” 
was one of the first 79 to be thus honoured he . 
t Meta® 


Mr. Bryant became a member of the Institute 
in 1913, 
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LABOUR NOTES. 


A worKER in the employment of Messrs. Holland | 
and Hannen and Cubitts, Limited, at the new Guinness | 
building at Park Royal, London, failed, it is stated, 
to “clock in” on a particular Saturday, and, as a 
consequence, was refused pay for the half-day when 
he claimed it on the Monday. A mass meeting of his 
fellows. called hurriedly, decided on a strike in support 
of his claim for payment, and a stoppage accordingly 
took place, in spite of the fact that machinery, to which 
the building trades unions are parties, existed for the 
consideration of matters of the kind. The employers 
paid off the strikers, and later, a commission repre- 
senting the employers and the trade unions held an 
inquiry into the facts leading up to the trouble, At 
the close of its meeting, the following report was 
issued :—‘‘ This commission records that no evidence 
was submitted in support of the claim that the brick- 
layer, Yandell, was at work on Saturday, March 16. 
The commission has to express its strongest disapproval 
of the unconstitutional action taken, and that no 
attempt was made to invoke the machinery provided 
by the rules for dealing with disputes. The commis- 
sion further decides that the joint secretaries report 
the circumstances to their respective national execu- 
tives, and recommend the firm to re-open the job as 
soon as possible.” 





The Gloster Aircraft Company and the Hawker 
Aircraft Company received an intimation on Tuesday 
from the strike committee that the men who have 
been on strike would return to work on Thursday 
morning. The companies expressed their willingness 
to make arrangements accordingly. They pointed out 
that a resumption of work must be made on pre-strike 
conditions, and, that after resumption, any question 
the men wish to discuss will be dealt with through the 
ordinary constitutional channels. It will be remem- 
bered that the strike, from beginning to end, has been 
without the consent of the trade unions concerned, 
and one of the difficulties in the way of a settlement 
has been the impossibility of discussing points at issue 
while an unconstitutional strike was in operation. 





The claim of the operatives for an alteration of the 
cost-of-living sliding scale, which would have the 
effect of raising standard wage rates by Id. per hour, 
was again under the consideration of the National 
Joint Council for the Building Industry last week. 
At an earlier meeting in January, it will be recalled, 
the employers’ representatives rejected the application 
on the grounds that any general increase of wages 
would have to be passed on to the consumer in the 
form of increased building costs, and that a substan- 
tial increase in building costs at the present time 
would require very sound justification. Since then, a 
special joint committee has had the matter under 
consideration, and a report from it was before the 
National Council at its meeting last week. According 
to an official statement made at the close, “‘ the 
employers intimated that they were prepared to 
reconsider the claim of the operatives subject to 
consideration of submissions which had been made by 
the employers. For the purpose of considering these 
matters the position has been referred to a special joint 
committee of the employers and operatives, as provided 
for in the constitution of the National Joint Council, 
and the committee will report within one month from 
this date.” 

The Ministry of Labour Gazelte states that among 
workpeople, aged 16 to 64, insured against unemploy- 
ment in Great Britain and Northern Ireland, the 
percentage unemployed was 17-5 at February 25, 
1935, as compared with 17-7 at January 28, 1935, and 
18-1 at February 19, 1934. For males alone the 
percentage at February 25, 1935, was 19-8, and for 
females 11-4, At January 28, 1935, the corresponding 
percentages were 20-0 and 11-7, and at February 19, 
1934, they were 20-9 and 10-7. , 


At February 25, 1935, there were 1,840,136 persons 
on the register of employment exchanges in Great 
Britain who were out of a situation. This was 41,898 
less than at January 28, 1935, and 41,396 less than at 
February 19, 1934. The total included 1,472,261 
men, 67.205 boys, 240,239 women, and 60,431 girls. 
Ie was made up of 711,921 insured persons with claims 
‘or insurance benefit, 745,749 applicants for unemploy- 
ment illow ances, 229,891 other insured persons (inelud- 
tng 26,588 insured juveniles under 16 years of age) not 
in receipt of benefit or unemployment allowances, and 
152,575 uninsured persons, é 


There were registered as unemployed in Great 
Britain, 240,229 men, 4,703 boys, 104,544 women, and 
4,072 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they 





| were shortly to return to their former employment: 


The total of 353,548 was 446 less than at January 28, 
1935, but 12,651 more than at February 19, 1934. It 
included 319,641 persons with claims for insurance 
benefit, 14,092 applicants for unemployment allowances, 
and 19,815 persons not in receipt of benefit or unemploy- 
ment allowances. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 89,757 men, 72 boys, 1,947 womer, and 
3 girls ; these are largely employed in dock and harbour 
service. The total of 91,779 was 2,434 more than at 
January 28, 1935, but 3,701 less than at February 19, 
1934. It included 70,973 persons with claims for 
insurance benefit, 19,881 applicants for unemployment 
allowances, and 925 persons not in receipt of benefit or 
unemployment allowances. The numbers recorded as 
unemployed at February 25 included a number of 
persons, estimated at between 10,000 and 20,000, who 
could not have registered but for the introduction, 
in January, of the Unemployment Assistance Scheme ; 
at January 28, the corresponding total was estimated at 
between 5,000 and 10,000. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages, reported to have come into operation 
in February, resulted in an increase of about 3,5501. 
in the weekly full-time wages of 37,600 workpeople, 
and a decrease of 451. in those of 1,650 workpeople. 
The majority of workers affected by increases in rates 
of wages in February were building trade operatives 
in certain towns which were reclassified under the 
national wages grading scheme of the industry; in 
most of these towns the increases were $d. an hour for 
craftsmen and }d. an hour for labourers. Other work- 
people whose wages were increased included blast- 
furnacemen and ironstone miners in North Lincoln- 
shire, dock workers in Northern Ireland, and fish porters 
and crews of steam trawlers at Aberdeen. The 
principal group of workpeople who sustained reduc- 
tions in their rates of wages were machine calico 
printers in Great Britain and Northern Ireland. 





The number of trade disputes involving stoppages of 
work reported to the Department as inning in 
February, was 43. In addition, 15 disputes which began 
before February were still in progress at the beginning 
of the month. The number of workpeople involved in 
all disputes in Fe (including workpeople thrown 
out of work at the establishments where the disputes 
occurred) was about 14,800, and the aggregate duration 
of all disputes in February was about 75,000 working 
days. 

The official monthly returns of employment in 
mining, industrial, transport, and commercial under- 
takings in France have indicated that there have been 
reductions, since 1930, in the numbers of persons in 
employment, considerably in excess of the increases 
shown by the numbers of unemployed persons registered 
at the employment exchanges. On the basis of the 
employment returns, it would appear that the total 
reduction in the numbers employed, between Septem- 
ber, 1930, and September, 1934, was nearly 1,500,000, 
whereas the number registered at the employment 
exchanges in September, 1934, was only 357,672. 
The French Ministry of Labour state that this difference 
is largely due to an exodus of about 450,000 foreign 
workers, coupled with the withdrawal from gainful 
occupation of persons who are not obliged to earn a 
living, and the return of workers to agricultural 
employment, which is not covered by the monthly 
employment returns. it 

At the end of February, 18,002 members of the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society 
were “ signing the books ” compared with 18,078 at the 
end of January. The number in receipt of super- 
annuation benefit decreased from 2,155 to 2,152, and 
the number in receipt of sick benefit increased from 701 
to 763. In February, the expenses were 2,874l. 6s. 7d. ; 
in January they were 2,885/. 12s. ld. There was a net 
increase in the membership of 61. 


“Holidays with pay.” writes Mr. Hill, the general 
secretary, “is one of the questions which we have 
pressed at national congresses. It is now one of the 
main questions on the International Labour Conference 
agenda. If British Government delegates would support 
British Labour delegates at Geneva, we could secure 
a week’s annual holiday with pay for all wage earners. 
If our members in all districts would interview, or 


| write to, their M.P.’s, asking them to support an inter- 


national convention giving every wage earner a 
statutory week’s holiday with pay, I believe we could 
persuade the Government to adopt it.” 


In the course of an article in the March issue of the 
Record, Mr. Bevin appeals to members of the Transport 
and General Workers’ Union “ not to allow themselves 
to get into arrears” with their contributions, and 
points out ‘* how foolish it is in their own interests as 
well as in the interests of the union to do so.” “If 
you look at the union,” he writes, “ from the point of 
view of direct financial benefits, protection against 
accident risks, representation in wage conflicts, protec- 
tion against unjust dismissal, fighting to obtain proper 
treatment for you when you are unemployed, promo- 
tion of measures for the protection of your health, or 
fighting politically to shape policy to secure social 
justice at home and peace abroad, you will realise that 
it is all dependent upon the regular payment of the 6d. 
contribution. The acceptance of your obligations with 
enthusiasm and a determination to make the union 
economically and financially sound will make for the 
greatest working-class advancement that the world 
has ever seen.” - 

The Workmen’s Compensation Act administered 
by the New York State Department of Labour requires 
compensation to be granted to persons poisoned by 
benzol. It also makes laws and regulations which 
render factories safe ; and, while it demands that the 
employer shall provide ventilation, it also supplies 
the means whereby employers interested in workshop 
hygiene can obtain information as to which system of 
ventilation is the best and how it may be constructed. 
Every employer is obliged to send to the State Depart- 
ment of Labour plans in triplicate of whatever system 
he decides to use. 


Commenting upon recent legal decisions declaring 
the application of the American New Deal in certain 
circumstances to be unconstitutional, the editor of 
The Machinists’ Monthly Journal, the organ of the 
International Association of Machinists, says :—** It 
is evident that the future of the New Deal is not in 
the laps of the gods, but in the hands of the judiciary, 
and its life or death is contingent upon the whims of 
judges, who, as a rule, are creatures of their own 
environments, and influenced, to some degree at least, 
by such environment in arriving at conclusions on 
which their decisions are based. There are many 
who declare that our laws are judge-made, but, be 
this as it may, it is certain that, while theoretically 
sovereignty resides in the whole body of the citizens, 
actually it resides in a single individual—a member of 
the United States Supreme Court. And, distasteful 
as this may be to liberal-minded citizens, we have to 
acknowledge with regret that nothing can be done 
about it, except to amend the Constitution of the 
United States in order to give Congress additional 
power to carry out the will of the citizens in accordance 
with their need and desire.” 





An Act amending the Queensland Apprentices and 
Minors Act of 1929 deletes a provision to the effect 
that every apprentice, after completing the full period 
of apprenticeship prescribed by his indentures and 
passing the final examination test, should be classed 
as a “ young journeyman”’ and allowed to continue 
his trade or calling for a term of eighteen months at 
rates of wages between 70 per cent. and 90 per cent. of 
the full journeyman rate. In future every apprentice 
on completing his indentures is to be paid at the rate 
prescribed for journeymen by the industrial award for 
the trade or industry in which he is engaged, unless the 
group committee concerned determines otherwise. 
Other amendments provide that the period of appren- 
ticeship is not to exceed five years unless the Appren- 
ticeship Executive otherwise determines, and give 
the apprentice the right to two weeks on sick pay 
yearly instead of one week as heretofore. The Appren- 
ticeship Executive is a board set up by the 1929 Act, 
on which the State, the employers and the unions are 
represented. i Aaelst 

The annual report of the French Federation of Metal, 
Mining, Engineering, Electrical, and Allied Industries 
claims that by its recent decisions the Governing 
Body of the International Labour Office has taken the 
question of shorter working hours on to new ground. 
Hitherto, it is pointed out, the supporters of the 
40-hour week have stated that the general value of 
the measure would be to reduce the number of unem- 
ployed by the mass creation of work in all occupations ; 
but if it is applied to five industries only, one of which 
employs no more than a few thousand workers in the 
whole world, the same justification does not appear 
to hold good. No other was brought forward to take 
its place. No valid reply, it is added, has been given 
to the objections which members of the employers’ 
group made a point of raising in the Governing Body, that 
the introduction of the 40-hour week in a few indus- 
tries will lead to dissatisfaction among workers in 
kindred trades, and so give rise to agitation—a 





regrettable contingency from every point of view. 
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POSITIVE INFINITELY-VARIABLE 
REDUCTION GEAR. 


Morse than one effort has been made in the past to 
utilise the principle of the Stephenson link in an 
infinitely-variable gear, but so far as we know, the 
difficulties of securing anything approaching a uniform 
speed and torque on the output shaft have hitherto 
proved prohibitive. These difficulties, however, have 
been successfully overcome in a new gear designed by 
Mr. R. 8S. Whaley, 14, Kingsbridge-avenue, Ealing 
Common, W.3, with the result that a gear has been 
developed which appears to possess great possibilities | 
for driving machine tools and in the printing, textile 
and other trades. 

The basic principle of the gear is simple, and may be 
followed from the diagram, Fig. 1. A crank or eccentric 
on the input shaft a is connected by a rod to the swinging 
link 6. The pin at the lower end of the connecting 
rod engages with a slot in a rocking lever c, which has 
a second slot in its opposite end engaging with a second 
pin in the wheel d. This wheel engages with a wheel 
running freely on the output shaft e, this wheel carrying 
a pawl engaging with a ratchet wheel keyed to the 
shaft. It will be clear that the rotation of the input 
shaft will revolve the output shaft during the downward 
stroke of the crank, and that any desired ratio between 
the speeds of the input and output shafts may be 
obtained by moving the supporting bracket for the 
rocking lever either towards, or away from, the con- 
necting rod. The gear in this form is obviously unsuit- 
able for practical use, since the output shaft will only 
revolve intermittently, that is, on the downward 
stroke of the crank, and, in addition, its speed will vary 
according to the position of the crank. If these two 
objections could be overcome, however, the gear 
would form an essentially simple positively-operated 
infinitely-variable gear, and they have, in fact, been 
overcome in the design illustrated. The intermittent 
rotation of the output shaft can be readily overcome 
by a second free wheel, engaging in the opposite direc- 
tion, introduced between the wheel d and the output 
shaft, an idle pinion being also introduced to reverse 
the direction of motion. The second wheel would 
drive the output shaft during the upward stroke of the 
crank, so that continuous rotation of the output shaft 
would be obtained, but not at constant speed, the 
output shaft momentarily coming to rest on the two 
dead centres of the crank. 

This second difficulty is met by utilising only the 
middle portion of the crank stroke, during which the 
speed is sufficiently constant for all practical purposes. 
This is effected by duplicating the mechanism described, 
the second crank on the input shaft being at 90 deg. 
from the first. It is of interest to note that the selection 
of the middle portion of the crank stroke follows 
entirely automatically without further complication. 
There will be four free wheels engaging with the output 
shaft, two associated with one crank and two with the 
other, and all tending to drive it in the same direction. 
Apart from any overlap which may be introduced to 
ensure continuity of motion, only the fastest-running 
free wheel will actually be driving, while one of the 
others will be overrurning and the other two will be | 
slipping. A moment's thought will show that the 
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and it will be observed that there is a second similar 
wheel keyed to the layshaft at the rear end. Each 
of these two wheels engages with a pinion keyed to a 
erank disc as shown in the same figure. The two crank 
discs, without their pinions, are shown separately 
in Fig. 5, and the same figure shows the connecting 
rods, swinging links, and rocking levers, together with 
the mechanism for traversing the fulerum bracket. 
It will be observed that the rocking levers are provided 
with keys instead of the slot shown in Fig. 1, these 
keys engaging with slots in rotatable bosses mounted 
at the lower ends of the connecting rods and in the 
fulcrum wheels, respectively. Only one of the latter 
wheels is shown in Figs. 5 and 6. The free-wheel 
assembly and output shaft are shown in Fig. 6, but 
the arrangement can be more readily followed from 
Fig. 3. It may be mentioned in passing that the 
wheel on the front of the output shaft, visible at the 
top and on the right in Fig. 6, is actually the wheel 
keyed to the armature shaft, placed in position to 
show that the input and output shafts are actually 
in line when the gear is assembled. It should also be 
pointed out in connection with this figure, that when in 
place in the casing, the crank discs are swung up on 
assembly so that the wheel on the input shaft engages 
with the front wheel on the layshaft, as already men- 
tioned. The assembled position is shown in Fig. 7, 
without the wheel on the input shaft, which will be in 


fastest running wheel will be the one which at the/| the centre of the casing, the ball race housing for this 
moment is being driven by the crank on or near the | wheel being clearly visible. 


central position of its downward or upward stroke. 
> 


Turning now to the arrangement of the free wheel 


Various views of the actual gear are given in Figs. 2 | depicted in Figs. 2 and 3, the two fulcrum wheels are 


to 7 above and on page 335 


A diagrammatic view of | shown at/fand/,. 


There are two wheels g and h, engag- 


the arrangement is given in Fig. 2, a unit complete with | ing with f, and two further wheels g, and A, engaging 


driving motor is shown in Fig. 4, while Figs. 5 to 7 | with /,. 


show the gear in various stages of assembly. 


The wheels g and A are coupled to the wheels 


A} j and & through free wheels of the roller type, and 


detail of the free wheel arrangement is given in Fig. 3. | the wheels g, and A, are coupled to the wheels j, and ky 


Che input shaft is actually the armature shaft of the | through similar free wheels. 


The left-hand 


lower 


motor, which carries a spur gear on its extreme end | free wheel and the upper right-hand free wheel engage 


engaging with the highest wheel visible in Fig. 7. | i 


n the op 





INFINITELY-VARIABLE 


GEAR. 


Wheels 
tf J 


REDUCTION 


Fig. 3. {: j 








k, 
Free Whee 


' 
“ENGINEERING ~ 














is driving the output shaft through its free wheel and 
the wheel k, the action will continue until the corres 
ponding crank reaches a position when the wheel / 
commences to slow down. Before this occurs, however, 
the wheel g, will take up the drive, which will, in turn, 
be taken up by the wheel g, then by the wheel /,, 
until the cycle is repeated. It will be noted that the 
wheels g and h, will be rotating in the opposite direction 
from the wheels g, and A during their driving periods, 
but that the output shaft will always be driven in the 
same direction as the drive from the wheels g and A, is 
through the wheels j, k, and j,, &,, respectively. 

The model illustrated in Figs. 4 to 7 is designed 
for an output up to 8 h.p., and it is not intended that 
outputs of about 25 h.p. should be exceeded with this 
design of gear. One unit has been in use for driving 
a machine tool for some twelve months and has proved 
entirely reliable, and, in addition, shows very little 
sign of wear. The lower part of the casing constitutes 
an oil sump, the oil serving both to lubricate the 
working parts and to transfer the heat developed to 
the casing walls, from which it is dissipated by radiation. 
An external cooler has been found unnecessary, the cas- 
ing remaining at a low temperature even after prolonged 
periods ofrunning. Full information on the mechanical 
efficiency of the gear is not yet available, but that it is 
reasonably high is indicated by the relatively low 
temperature. Ball and roller bearings are used 
throughout, and the shafts are made from case- 
hardening steel, ground to fine limits. The gears 
are of nickel-chrome steel, oil hardened to 105 tons 
per sq. in. tensile strength. The oil is sprayed over 
the working parts by a pump positively driven from 
the main lay-shaft. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


THE spring meetings of the seventy-sixth session 
of the Institution of Naval Architects will be held in 
the lecture hall of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2, from Wednesday, April 10, 
to Friday, April 12. The annual dinner of the Institu- 
tion will take place in the Grand Hall of the Connaught 
Rooms, Great Queen-street, London, W.C.2, at 7.30 
p-m., on April 10. The programme of the proceedings, 
and a list of the papers to be presented and discussed, 
are given below. 


WepNEspay, Aprit 10. 


At 10.30 a.m., presentation of the annual report 
of the Council, election of officers, presentation of the 
Institution Gold Medal to Professor Vice-Admiral Y. 





Hiraga, 1.J.N. (ret.), and premium to Professor B. P. 


site direction of rotation from the other two, | Haigh, and presidential address by Lord Stonehaven. 


Chis wheel can also be seen in Fig. 6, keyed to the lay- | and the wheels j, and & are of sufficient width to engage | “‘ Launch of the Quadruple-Screw Turbine Steamer 


shaft resting on the top of the crank discs on the left, | with the wheel / on the output shaft. 





If the wheel h | Queen Mary,” by Mr. J. M. McNeill; and “ Transport 
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of Refrigerated Cargoes under Modern Marine Practice,” 
by Mr. A. R. T. Woods. 


Tuurspay, Aprit 11. 


At 10.30 a.m., “ Channel Train-Ferry Steamers for 
the Southern Railway,” by Sir Westcott S. Abell: 
“Resistance Experiments in Smooth and Rough 
Water made with Models of High-Speed Ships,’”’ by 
Messrs. J. L. Kent and R. 8. Cutland ; and “ A Simpli- 
fied Form of Direct Flooding Calculations,” by Mr. 
J. L. Scott. 

At 2.30 p.m., “* Steamships with Main Boilers on 
Deck,” by Mr. K. G. Meldahl; and “ The Evolution 
of the Modern Steam Trawler with Superheating,” 
by Mr. W. H. C. Nicholas. 


Fripay, Aprit 12. 


At 10.30 a.m. ‘The Corrosion Problems of the 
Naval Architect,” by Dr. W. H. Hatfield, F.R.S. ; 
and “ An Experimental Investigation of Cracking in 
Mild-Steel Plates and Welded Seams,” by Professor 
E. G. Coker, F.R.S., and Professor B. P. Haigh. 

\t 2.30 p.m., ‘‘ A Standard of Stability for Ships,” 
by Professor E. Pierrottet ; and ‘‘ Ship Wave-Resist- 
ance—Progress since 1930,” by Mr. W. C. S. Wigley. 








THE BRITISH ELECTRICAL AND 
ALLIED MANUFACTURERS’ ASSO- 
CIATION. 


Tue annual report of the British Electrical and 
Allied Manufacturers’ Association, which has now 
been issued, covers the whole of 1934, instead of ending 
on September 30, and is therefore commendably more 
up to date than it has been in previous years. In 
referring to the trade position it is stated that the 
forecast of an upward tendency made in the last 
report has been justified, and that there is every 
indication of continued improvement. Nevertheless, 
there are a few factors which still give cause for 
‘uxiety. The depression has not been entirely 
sanished. International political debts remain a 
menace to world recovery. The smooth flow of goods 
setween agricultural and industrial nations is practi- 
cally non-existent, and thus the most formidable 


problem—that of the balance of world economy—is 
still unsolved. Within the Empire, on the other hand, 
some recovery has taken place. This is, however, 
mainly due to the formation of a sterling bloc, the 


result being that the imports of motors to South Africa 
was 100 per cent. greater in 1934 than in 1933. The 
mmediate future of the electrical export market will 
ilso be probably considerably influenced by monetary 
levelopments. It is to be hoped that the transition 
period of 1935, with money dominating trade, will be 
rapidly merged into a definite agricultural revival in 
all countries, when trade will dominate money. On 
the emergence of such a period depends the future 
Prosperity of British electrical exporters. 

At home, the reappearance of the Central Electricity 
“ rd in the market was a welcome manifestation of 
‘he public confidence in electricity and of some recovery 
—— power load. It would seem, however, that prior 
© 1934 new generating-plant requirements were under- 


























estimated, and the hope is expressed that the distribu- 
tion of new orders will as far as possible be made at 
regular intervals. On the whole, there was a pro- 
nounced upward swing in the business of heavy 
electrical plant and there was a revival of demand for 
the smaller generators. New converting-plant orders 
were practically stationary, while large turbine business 
was active compared with 1933. Switchgear business 
rose considerably, but that in small transformers 
showed only a moderate increase. Large transformers, 
nevertheless, experienced a marked recovery, and there 
was a considerable increase in demand for both large 
and industrial motors. Profit margins were, however, 
small, and will require to be widened if provision is 
to be made for research and other technical improve- 
ments. In spite of the fact that the imports of the 
smaller apparatus increased, the manufacturers of this 
class of equipment continued to do well; and it is highly 
probable that 1935 will prove to be a prosperous 
year. 

During the year a comprehensive report on street 
lighting was submitted to the Minister of Transport for 
the use of the Departmental Committee on that subject. 
This drew attention to the possibilities arising from the 
use of modern electric lamps and to recent advances 
in lighting technique. Attention is drawn to the 
co-operation of the Association in the work of the 
Institution of Electrical Engineers and the Inter- 
national Electrotechnical Commission on electrical 
interference with broadcasting and to the active part 
played in bringing about adjustments necessary owing 
to the increased status conferred on the I.E.E. Wiring 
Regulations by the Electricity Commissioners. It is 
hoped to simplify these regulations by making reference 
to the appropriate British Standard Specifications, 
and thus to avoid the present specification clauses. 
Disappointment is expressed at the decision of the 
Australian Government to leave the native manufac- 
turer with a substantial advantage in price on all 
electrical equipment except dynamos and transformers, 
and a protest has therefore been lodged. Satisfactory 
trade agreements have, however, been reached with 
Poland and France. At home a number of applications 
for revision have been made to the Imports Duty 
Advisory Committee. 

A sharp rise in the number of overseas students in 
members’ works is reported, though the record of 1929 
has not yet been reached. Most of these come from 
Empire countries. There is also an increased demand 
for University graduates, and many young men who 
had been compelled to adopt other occupations have 
been able to re-establish themselves in engineering. 








THE IRON AND STEEL INSTITUTE. 


Tue sixty-sixth annual meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, Westminster, London, 
S8.W.1, on Wednesday, Thursday, and Friday, May 1, 
2, and 3. The last two days will be devoted to a 
symposium on the welding of iron and steel, organised 
by the Institute in conjunction with other technical 
societies. The annual dinner of the Institute will be 
held in the Grand Hall, Connaught Rooms, Great 
Queen-street, London, W.C.2, at 7 for 7.30 p.m., on 





Fig. 7. 


May 2. The programme of the proceedings, together 
with a list of the papers to be presented and discussed, 
are given below. 


Wepnespay, May 1. 


At 10 a.m., presentation of the annual report of the 
Council and statement of accounts for 1934. Induction 
of the newly-elected president, Sir Harold Carpenter, 
F.R.S.; presentation of the Bessemer Gold Medal to 
Professor A. M. Portevin, and Presidential Address. 
“Third Report of the Corrosion Committee”; and 
‘‘ Further Determinations of the External Heat Loss 
of Blast Furnaces,”’ by Mr. D. F. Marshall. 

At 2.30 p.m., award of the Carnegie Research 
Scholarships for 1935-36, the Carnegie Gold Medal, 
and the Williams Prize. ‘‘ An Effect of Oxygen and 
Sulphur on Iron in Scaling,” by Mr. J. H. Whiteley ; 
“An Investigation of Spring Steels,” by Professor 
J. H. Andrew and Mr. G. T. Richardson; “ The 
Deflection of the Rolls in Plate, Sheet, and Strip 
Mills,” by Mr. J. Selwyn Caswell; “‘ The Iodine Method 
for the Determination of Oxides in Steel,’ by Messrs. 
T. E. Rooney and A. G. Stapleton ; and “‘ An Investi- 
gation into the Oxidising Power of Basic Slags,” by 
Messrs. J. White, R. Graham and R. Hay. 

Three other papers, to be taken as read, comprise 
‘* Resistance of Spring Steels to Repeated Impact 
Stresses,”” by Dr. G. A. Hankins and Mr. H. R. Mills ; 
** Non-Metallic Inclusions in Ferro Alloys,’’ by Mr. B. 
Matuschka ; and ‘‘ Transformations in Iron-Aluminium 
Alloys,” by Messrs. C. Sykes and H. Evans. 


Tuurspay, May 2. 


At 10 a.m., presentation, by Dr. F. 8. Dorey, of 
Group 1, sub-group (a), of papers in the symposium. 
Group 1 deals with ‘‘ Present-Day Practice and Pro- 
blems of Welding in the Engineering Industries,” while 
sub-group (a) refers to ‘‘ Bridge and Structural Engi- 
neering, Pressure Vessels (including Boilers, Pipelines, 
Tubes, Tanks, and Vessels for High Temperatures and 
Pressures), Railway Materials and Shipbuilding.” 

At 2.30 p.m., presentation of Group 1, sub-group (4), 
by Professor B. P. Haigh. Sub-group (+) refers to 
‘** Aeronautical, Automobile, Chain, Electrical, Heavy 
Engineering, and Machinery Manufacturing Industries 
(including Marine Engineering), Iron and Steel Castings, 
and Wrought Iron.” 

Fray, May 3. 

At 10 a.m., presentation by Dr. A. MecCance, of 
Group 2, which deals with ‘“‘ Welding Practice and 
Technique, including Welding Apparatus”; and 
presentation, by Dr. T. Swinden, of Group 3, which 
deals with ‘‘ The Metallurgy of Welding.” 

At 2.30 p.m., presentation, by Dr. H. J. Gough, 
F.R.S., of Group 4, dealing with ‘“* Specification, 
Inspection, Testing and Safety Aspects of Welding.” 








REFRIGERATING Piant on M.S. “ New ZEALAND 
Star "’ (Exratum).—We regret that when describing 
the refrigerating sets with Brush heavy-oil engines for 
the three new vessels, Imperial Star, New Zealand Star, 
and Australian Star, on page 320 ante, it was stated that 
these three vessels had been built for Messrs. The New 
Zealand Shipping Company, Limited. Actually they 
| were for Messrs. The Blue Star Line, Limited, 
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TENDERS. 


We have received from the Department of Overseas 
lrade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 


Iron Pipes, cast-iron or spun cast-iron, spigot and 
socket, of diameters ranging from 2 in. to 10 in., 53,000 ft. 
Bagdad District Water Board, Iraq; April 1. (G.Y. 
14,954.) 

Copper Locomotive Plates, namely, copper tube- and 
patching-plates required during the year ending August 21, 
1936. North Western Railway, Lahore, India ; April 15. 
(G.Y. 14,957.) 

Pumping Plant, centrifugal, electrically-driven, includ- 
ing pipes, castings and sluice valves. Municipality of 
Singapore ; tenders received in London or Singapore 
until April 23. (G.Y. 14,958.) 


Street Lighting Poles, 30-ft., complete with base plates 
and finials, 200 (G.Y. 14,960), and ornamental electric 


standards, complete with globes, 120 (G.Y. 14,961). 
Municipality of Johannesburg ; April 13. 
Brake and Clutch Linings for road vehicles. South 


African Railways and Harbours, Johannesburg ; May 20. 
(G.Y. 14,962.) 

Pumping Plant, electrically-driven, to be supplied and 
installed. Egyptian Ministry of the Interior, Municipali- 
ties and Local Commissions Section, Cairo ; Aprit 17. 
(G.Y. 14,963.) 


Metal Jointing Sleeves. 
ment, Melbourne ; April 16. 


Postmaster-General’s | Jepart- 
(G.Y. 14,965.) 


Telephone Switchboards, magneto, floor-pattern. South 
African Union Tender and Supplies Board, Johannes- 
burg; April 26. (A.Y. 12,975.) 

Ring Main Switchgear, comprising 14 units and spares 
for use on a 3-phase, 50-cycle, 6,600-volt system. Mel 
May 8. (A.Y. 12,976.) 

Copper Conductors, weather-proof, black, double- 
braided, suitable for overhead transmission lines, ten 
miles of No. 8 s.w.g.; twenty miles of 19/0-083; and 
ten miles of 37/0-064. Municipality of Johannesburg ; 
April 13. (A.Y. 12,977.) 


Telephones, 150, type No. 164, to B.P.O. specification 
No. D. 772. New Zealand Post and Telegraph Depart 
ment, Wellington ; May 2. (A.Y. 12,978.) 


Oil Circuit Breakers, two, 33,000-volt, outdoor type, 


bourne City Council ; 


suitable for solenoid operation. New Zealand Public 
Works Department, Wellington; June 18. (A.Y 


12,979.) 
ingle Iron, 51 tons in 50 em. lengths, and 19 tons in 
25-om. lengths, pointed at one end and drilled at both 


ends. Survey General of Egypt; May 25. (G.Y 
14,064.) 

Steel Bars and Plates, comprising 322,575 kg. of 
mild-steel bars, plates, angles, &c. Argentine State 
Railways, Buenos Aires; April 24. (G.Y. 14,968.) 

Steel Bridgework for railway bridges. Argentine 


(G.Y. 14,969.) 


Steels, comprising spring steel, steel for stays in round 
bars, perforated and plain, carbon steel in rounds, squares 
and flata, tool steel and chromium-nickel steel. Argentine 
State Railways, Buenos Aires ; April 26. (G.Y. 14,967.) 


Buffer Outer Cases.—-Indian Stores 
Engineering Section, New Delhi ; April 22. (G.Y. 14,971.) 


April 22. 


State Railways, Buenos Aires ; 


Electric Goods Trolleys, three, with a loading capacity 
of from 1,500 kg. to 2,000 kg Argentine State eflwes 8, 








April 30, (G.Y. 14,972.) 
CONTRACTS. 
Messrs. Tue Power Piant Company, Liwrrep, 


West Drayton, Middlesex, have supplied a new marine- 
turbine gear-wheol, weighing 31 tons, for the Eagle Oil 
Company's 22,000-ton oil tanker 8.8. San Fernando 
‘The completed wheel was conveyed on a Great Western 
Railway crocodile truck to Brentford Dock for ship- 
ment to Mobile, Alabama, U.S.A. Owing to the size 
of the gear-wheel, the short 40-minute journey had to be 
made early one Sunday morning. 


Messrs. Barrish Timken, Limrrep, Cheston-road, 
Aston, Birmingham, are experiencing a steady demand 
for their tapered roller bearings. rge orders have 
been received from mctor-car manufacturers in Coventry, 
Glasgow, Huddersfiela, and Luton, and recently an order 
calling for the supply of over 24,000 bearings for conveyors 
has been neined 


Messrs. Metprums, Limrrep, Engineering Works, 
Timperley, near Manchester, have received an order 
for a large addition to the destructor plant of the Haifa 
Municipality, Palestine. 


Messrs. Tur Nortu Eastern Marine ENGINEERING 
Company, Liurrep, Sunderland, are to install the 
propelling and auxiliary machinery of what is described 
as the first motor-coaster to be built on the Wear. The 
vessel, which will have a deadweight carrying capacity 
of 9560 tons on a draught of 13 ft. 3 in., is being built 
by Messrs. S. P. Austin and Sons, Limited, for Messrs. 
The Coast Lines, Limited, for their Liverpool-South 
Coast trade. The propelling machinery will comprise 
two British-built Atlas Polar 5-cylinder Diesel engines, 
each of 325 brake horse-power 


Department, | 


PERSONAL. 


Messrs. Tue Exors. or James Mrixrs, LIMirep, 
Bredbury Steel Works and Rolling Mills, near Stockport, 
inform us that Mr. R. Catlow and Commander G. W. 
Wells have accepted invitations to join their board of 
directors. 

Mr. D. A. Apx«rns has joined Messrs. The De Havilland 
Aircraft Company, Limited, Hatfield Aerodrome, Herts., 
to take up important work connected with publicity 
and propaganda. 

Sm Atan Copsam has joined the board of Messrs. 
Portsmouth, Southsea, and Isle of Wight Aviation, 
Limited, City Airport, Portsmouth, in the capacity of 
chairman. ye understand that arrangements have 
been made for the company’s services to be increased 
and generally speeded up during the 1935 season. 

| Messrs. Escuer Wyss Encrneertnc Works, Limirep, 
| have removed their offices from 39, Grosvenor-place, to 
| Terminal House, 52, Grosvenor-gardens, Westminster, 
| London, 8.W.1. 

| Messrs. Bankers Commercial Securrry, Luarep, 
| have transferred their offices to City-Gate House, 39-45, 
| Finsbury-square, London, E.C.2. 

Mr. E. C. Gorpon ENGLAND has relinquished his 

ition as director of Messrs. V: Oil G y> 

imited, Caxton House, London, 8.W.1, upon being 
appointed joint managing director of Messrs. Genera 
Aircraft, Limited. 











BOOKS RECEIVED. 
Proceedings of the Institution of Civil Engineers. Vol. 
237. 1933-34. Part I. Edited by H. H. Jerrcorr. 
London: Offices of the Institution. 
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|NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, Wednesda, 


industrialists welcome the 
raising of the steel duty. It means more to Sheffield 
} and district than any news of the past twelve months, 
| Mr. W. B. Pickering, president of Sheffield Chamber of 
Commerce, states: “* We now hope to be able to absorb 
| quite a big proportion of idle operatives. Tariffs played 
a big rt in rehabilitating the Sheffield steel industry. 
We fully expected Continental competitors would not 
stand by and idly watch the British market taken from 
them. Last year’s big increase in iron and steel imports 
was the direct result of their reduction of prices without 
regard to manufacturing costs. This was sheer dumping 
to get below the British tariff. But for this action we 
should not have appealed to the Import Duties Advisory 
Committee, but as Continental steelmakers started the 
| ball rolling, it was necessary for British industrialists 
yes seek further protection. Sheffield and district have 
benefited as much as any from the Govern- 
ment’s tariff policy, and this welcome news means that 
the steelmakers and their operatives in this area should 
gain substantially.” 

The demand for raw and semi-finished materials is up 
to recent standard. Basic steel billets are in active 
request, and large batteries of furnaces are working to 
capacity. There is an improving market for acid 
steel. The heavy engineering and machinery sections 
are more busily employed. Orders for railway rolling 
stock are numerous. British railways have placed 
contracts that will benefit local works indirectly. Foreign 
railways are inquiring for a variety of products. Sheffield 
Chamber of Commerce is handling a larger number of 
inquiries for steel and steel products. Among the 
latest are: From Manchester for steel strip; from 
Morocco for steel hoops ; from Southampton for grinding 


Iron and Steel.—Local 


| 








Structural Geology with Special Reference to Economic| machinery ; from London for saws ; from Warwickshire 


Deposits. 
London : 
258. net.] 
Modern Heavy-Oil Engines Simply Explained. By 
BaRNARD Way. London: Percival Marshall 
Company, Limited. [Price 5s. net.] 
Common Features of Fire Hazard. By J.J. WrtLiamson. | 


Macmillan and Company, Limited. 


and | 


London : Sir Isaac Pitman and Sons, Limited. [Price 
6s. net.] 

Liverpool Observatory and Tidal Institute. Annual 
Report, 1934. Liverpool: Gledsdale and Jennings, 
Limited. 

The Journal of the Institution of Engineers (India). 
Vol. XIV. September, 1934. Caleutta: Offices of 


[Price 5 rupees. ] 
Technische Mechanik. By 
Berlin: Julius Springer. 


the Institution. 

Fiihrer durch die 
Horst MOLLER. 
8-50 marks. ]} 

Mitteilungen aus dem Kaiser-Wilhelm Institut fiir Eisen- 
forshung zo Dusseldorf. Vol. XVI. Parts 1 to 21. 
Dusseldorf: Verlag Stahleisen m.b.H. [Price 24 
marks. } 

Planning for 
Company, Limited. 

The Natural Logarithm 
London: Wightman and Company, Limited. 
2s, net.) 

imerican Society for Testing Materials. AS.T.M, 
Standards on Refractory Materials. Philadelphia, Pa. : 
Offices of the Society. [Price | dol.] 

Department of Overseas Trade. No. 601 Economic 
Conditions in the Persian Gulf, October, 1934. Report. 
By F. H. Gams London: H.M. Stationery Office. 
[Price ls. 3d. net.) 

The Journal of the Iron and Steel Institute. Vol. CXXX. 
1934. No. Il. Edited by K. Heapitam-Mor.ey. 
London: Offices of the Institute. 

Modern Surveying for Civil Engineers. By 


Dr.-Ina. 
[Price 


London Macmillan and 
[Price 2s. net.] 
By Str Cuaries Vernon Boys. 


[| Price 


Employment 


HAROLD 


Frank Bircwat. London: Chapman and Hall, 
Limited. [Price 25s. net.] 

Standard Tables and Formule for Setting Out Road 
Spirals. By A. TaHom. London: Sir Isaac Pitman 


and Sons, Limited. [Price 2s. 6d. net.} 

The Elements of Motor Vehicle Design. By C. T. B. 
Donkix. Second edition. Oxford: University Press. | 
London : Humphrey Milford. [Price 12s. 6d. net.] 

Crushers for Stone and Ore. Their Development, Charac- 


teristics and Capabilities. By W. T. W. Micier. 
London: Mining Publications, Limited. [Price l5e. 
net.] 

Egyptian Government. Ministry of Public Works. 
Annual Report for the Year 1928-1929. Part II. 


Government Press. [Price P.T. 30.] 
Engineering Experiment Station. 
Bulletin No. 269. Laboratory Tests of Three-Span 
Reinforced-Concrete Arch Ribs on Slender Piers. [Price 
1 dol.) No. 271. Determination of Mean Specific 
Heats at High Temperatures of Some Commercial 
Glasses. By C. W. Parmeter and H. E. Bapcer. 
[Price 30 cents.] No. 272. The Creep and Fracture 
of Lead and Lead Alloys. [Price 50 cents.] Urbana, 
Ill.: University of Llinois. 


Balagq, Cairo : 
University of Illinois. 








Annvat Exipe Convention.—The fifteenth annual 
Exide convention will be held at Eastbourne from 
May 28 to 30. The headquarters of the Convention will 
be at the Grand Hotel, where the morning sessions 
devoted to business discussions will be held, and the 
convention will be opened with an address by the 
chairman, Mr. D. P. Dunne, managing director of 
Messrs. Chloride Electrical Storage Company, Limited. 
We understand that delegates from many countries are 
to attend, and further particulars may be obtained 
from the publicity office of the firm, 137, Victoria- 
street, London, 8,W,1, 


| elsewhere, and there is less confidence of reaching 


By Bouvustav Sroées and C. H. Wurre.| for shears; and from Wolverhampton for lawn-mower 
[Price | shafts. i 


Works producing hollow forgings and _ boiler 
drums have sufficient orders on hand to keep them 
occupied at full capacity for some months ahead. Steel 
works and ironworks machinery is an improving line 


| Automobile steel and accessories are leaving this area in 


bigger tonnages for the Midlands. Firms specialising in 
the production of all types of agricultural machinery 
and parts are meeting with a ready demand. The new 
season promises to eclipse that of last year. Output of 
stainless steel and other high-efficiency materials shows 
arise. The tool trades are doing better. 


South Yorkshire Coal Trade.—Export business shows 
little change. Inland needs are substantial. Iron and 
steel works are absorbing heavy tonnages of industrial 
fuel. Bunker coals are in better demand. Best hards 
are steady. Gas coal is moving freely. The housecoal 
market shows no improvement. Consumption is below 
normal. Fewer inquiries are circulating. Foundry and 
furnace coke are firm. There is a better call for gas coke 
Quotations: Best branch handpicked, 24s. to 26s.; 
Derbyshire best house, 20s. to 22s.; Derbyshire best 
brights, 17s. 6d. to 19s.; best screened nuts, 16s. 6d. to 
17s. 6d.; small screened nuts, 15s. 6d. to 16s.; Derby 
shire hards, 16s. 6d. to 17s. 6d.; Yorkshire hards, 16s. 6d 
to 17s.; rough slacks, 8%. to 9s.; nutty slacks, 7». to 
&s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Situation.—The partial improvement in 
the Welsh coal trade over last week proved of brief 
duration. Week-end gales again forced vessels bound 
to the Welsh ports to take shelter, and on Monday mort 
than one-third of the loading berths in commission wer 
idle. The effect of this check was again to cause pit 
stoppages, through excessive stocks. Idleness at Fern- 
hill, Blaenavon, and other pits affecting nearly 3,500 
miners, while relieving the market of unwanted output, 
caused complications for the coalowners immediately 
concerned, as it deprived the owners of particular 
classes of coal. There is some difficulty in under- 
standing the persistence of the miners at certain places 
in forcing stoppages in defiance of the advice of their 
leaders at times like the present. Shipments of coal and 
coke, including bunkers, from the Great Western Railway 
ports last week exceeded 418,000 tons, reaching the best 
levels since last September. This was the result of good 
arrivals of delayed steamers and the reduction of arrears 
of deliveries. The total shipments from January 1 to 
March 24 were 4,593,700 tons, or 190,628 tons less than 
in the corresponding period, but seeing that the new 
Italian quota restrictions mean the loss of 10,000 tons 
per week, it seems improbable that the balance of the 
shortage will be made good. Shipments to Ireland have 
increased by a few thousand tons, but other require 
ments have been disappointing. Among the few 
inquiries open may be mentioned those of the Greek 
State Railways, amounting to 23,000 tons, for deliver) 
between June and December at Chalkis and Salonika, 
and those of the Peloponnesus Railways for 20,000 tons 
to 25,000 tons of coal or fuel, for delivery at Pireus. 
Patras, and Kalamata between April and June The 
anthracite coal trade has remained very disappointing 
so far and hopes are now centred on the Canadian — 
which will not open before the middle of April, althoug 
a number of steamers are already loaded and waiting 
at Swansea and Port Talbot until the word has — 
given that ice-free water may he expected in the 5t 
Lawrence by the time the vessels can reach the other 
side of the Atlantic. Unfortunately, there is the prospect 


of keener competition in this trade from Germany -_ 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


surpassing the record of 1933 than seemed ore 
a little while ago. | 
Iron and Steel.—While the iron and steel works of | 
South Wales and Monmouthshire have been a little more | MIpDLesBROUGH, Wednesday 
actively employed lately, there is doubt whether it will| The Cleveland Iron Trade—Cleveland pig-iron is not 
be possible to regain for some time the steel — |at all plentiful, and indeed little increase in demand 
figures of last autumn. There are, however, hopes that | would necessitate enlargement of output, as stocks are 
the increased taxation on Continental steel, chiefly | at a low ebb and current needs absorb production as it 
Belgian and French steel, will enable the Welsh makers | becomes distributable. There is no falling off in 
to gain by the reduction of such foreign supplies. Most | consumption, and deliveries to Scotland and to home 
of this steel, amounting to about 8,000 tons to 10,000 | customers at a distance are more likely to increase than 
tons weekly, is imported at Newport, most of the imports | otherwise. Merchants’ holdings are not large, and their 
at the other ports being scrap metal. There are, how-| opportunity to negotiate is confined to rather narrow 
ever, the special imports from Canada and India con- | |imits as requirements of principal home consumers are 
sisting of pig-iron and steel. Imports from France and covered by direct supplies from " and obstacl 
Belgium have nearly doubled in the last few days to! to dealing with overseas firms are difficult to overcome. 
escape extra duty. While Fecal show no change new | Makers are indifferent to export trade at the compara- 
business has been on @ small scale. Buyers seem to be | tively low figures named for shipment to foreign destina- 
awaiting developments. Tinplate works, which a few | tions. ised market values are at the equivalent 
weeks ago were only working to about 42} per cent. | of No. 3 g.m.b. at 67s. 6d. for use on Tees-side, 69s. 6d. 
capacity, are now reported to be employed up to about | delivered to North of England areas beyond the Middles- 
55 per cent., the present limit of output under the pooling brough zone, 67s. 3d. delivered to Falkirk, and 708. 3d. 
scheme. There = — questions of home trade | delivered to Glasgow. 
delivery charges still under discussion. Galvanised-sheet > nas . . 
makers still report very quiet conditions. Official prices mee ye of East Coast hematite pig, 
generally remain as last reported. stored at ti last furnaces, are fully sold to consumers 
and to merchants. The latter, as in the Cleveland pig 
branch of trade, have, at present, little opportunity to 
dispose of their holdings. Continental hematite producers 
| continue considerably to undersell, in foreign markets, 
Guascow, Wednesday. | dealers in Tees-side products. Ironmasters continue to 
Scottish Steel Trade.—A certain amount of satisfaction | 48e much of the output at their own consuming works, 
is general in Scottish iron and steel trade circles by the | #9d experience no difficulty in disposing of their market- 
decision of the Government, on the recommendation | ®ble iron to home buyers. Deliveries to the Sheffield 
of the Import Duties Advisory Committee, to increase | district have been delayed in some cases, but now promise 
substantially the tariffs on certain classes of iron and steel | t© improve. Producers are not seeking export orders, 
products imported into this country. It had long been and for other business hold firmly to delivery quotations 
felt that the ad valorem duty of 334 per cent. was not | that have ruled for some time, and which are based on 
sufficient protection to the industry, and pressure | No. | grade ofiron at 69s. here, 71s. supplied to Northum- 
was brought to bear on the Advisory Committee with | berland and Durham, 75s. to 78s. supplied to various 
the result that a new scale of duties has come into force | Parts of Yorkshire, and 75s. to Scotland. 
this week. This should be a great stimuius to the trade, Foreign Ore.—Unloadings of foreign ore are on a fairly 
as during last year the import amounted to over one and scale, but buying is still quite trifling. Sellers 
a third million tons. If the home consumption of steel | continue to take a firm stand, however. Best rubio is 
this year should be similar to that of 1934, the steel-| put at 17s. 6d. c.i.f. Tees. 
makers will require to produce about a million tons more/ Bjast.Furnace Coke.—Local consumers of Durham 
than last year. This will not only mean a large reduction | pjast-furnace coke are well placed as regards supplies 
in the unemployment — in the steel and iron indus-| and are buying little. Makers are rather pate to 
tries, but will have a decided bearing on other trades. | arrange eatinonie and quotations are ruled b good 
It will be some time yet before any direct effect is notice- | average qualities at 198 Laivered here 7 
able as fairly large stocks of Continental material are | 2 é : 
still on hand in this country. In the meantime, the | Manufactured Iron and Steel.—Producers of nearly all 
production at the various Scottish steel works continues | descriptions of semi and f 1 iron and steel 
on steady lines and makers have recently been receiving | have contracts to execute that will keep plant steadily 
good specifications. Forward business is not too plentiful | *¢"™'™8 for some time, and the increased import duties on 
at the moment and is not likely to mark any decided | foreign products encourage the hope of expansion of home 
improvement until shipbuilding orders become more | buying. A cargo of 1,000 tons of Belgian sheet bars which 
numerous. The number of new contracts placed recently arrived here last night esca , the increased duties which 
has been very small, but there are prospects of some more ame operative to-day (Wednesday). Quotations are 
in the near future. Structural steel has been in very | t™- Subject to the usual rebates, prices for home 
good demand of late, and a further expansion in that | C°S¥™ption are :—Common iron bars, 91. 126. 6d. ; 
direction is very probable as quite a few interesting | f- king (parallel), i. ; packing (tapered), 101. ; steel 
contracts have recently been secured locally. In the billets (soft), 51. 128. 6d.; steel billets (medium), 
black-steel sheet trade active conditions are fairly well il. 28. 6d.; steel billets (hard), 7J. 12e. 6d.; iron and 
maintained in respect to the heavier gauges. There steel rivets, 111. 10s. ; steel boiler plates, 91. Se. ; steel 
is not much business passing, however, in light and | Ship plates, 81. 15s. ; steel angles, 8. Te. 6d. ; ateol joiste,. 
galvanised sheets, particularly on export account. Prices 8i. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
are without change and are as follows :—Boiler plates, of 500 tons and over, and 9. for smaller lots; and fish 
W. 5s. per ton; ship plates, 81. 15s. per ton; sections, plates, 12/. 10s. Black sheets (No. 24 gauge) are 101. 10s. 
8l. 7s. 6d. per ton; black-steel sheets, 4-in., 81. 10s. per oes he a 96. Sot chooks tiie 4 
ton: and No. 2 : ae . ment abroad ; and galvanised corrugated shee 0. 
1 4 gauge, in minimum 4-ton lots, 101. 10s. gauge), 131. delivered to home customers and Ill. 5s. 
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per ton ; and galvanised corrugated sheets, No. 24 gauge, ‘ 

131. per ton, in minimum 4-ton lots, all delivered at f.o.b. for shipment overseas. 

Glasgow stations. Scrap.—Heavy-steel melting scrap is in good demand, 
Malleable-Iron Trade.—In the West of Scotland but quotations are unsteady. Works endeavour to bu 

malleable-iron trade, the conditions at the moment are | 2 50e., but Sls. 6d. has been paid and up to 52s. 6d. 


rather more satisfactory and producers are fairly well is asked. Machinery metal ises 55e., t ough buyers 
placed for business. The pert mn is also brighter and endeavour to shade that figure. Light cast-iron is 
45s., and heavy cast-iron 53s. 


makers are very hopeful of the future. The re-rollers 
of steel bars report a slightly better demand with more 


encouraging prospects. The following are the curre 
market quatelienis ¢—* Crown ” bars, ol. 158. per ton for | Gass Convention.—The British glass many | is 
home delivery, and 9. 5s. per ton for export ; and re- holding its fourth Convention at Folkestone from 
rolled steel bars, 8/. 12s. per ton for home delivery, and | May 16 to 18. Mr. G. L. Pilkington will preside, and 
71. 10s. per ton fi ; | there will be addresses and discussions on such questions 
mene yaphoneer tt |as design in the glass industry, uniformity and qualit 
Scottish Pig-Iron Trade.—There has been little change | of saieatn fei otal’ iieons deo mo Nfficiel 
in - 9 of the Scottish pig-iron trade during the | jyncheons will oie ~ in the Grand Hotel on May 16 
oat » and producers are meeting with a steady | and 17, and a number of social events and excursions are 
or their current output. Order books represent | peing arranged 
quite a large tonn and steady running is assured for | 8 gee. 

several months. The number of furnaces in blast still | 
Stands at twelve. Quotations are unchanged and are| THE Orricers’ (MERCHANT Navy) FEDERATION.— 
48 follows :—Hematite, 71s. per ton, delivered at the steel | The Representative Council of the Officers’ (Merchant 
_ ; and foundry iron, No. 1, 72s. 6d. per ton, and| Navy) Federation, Limited, 23, Leadenhall-street, 
No. 3, 70s. per ton, both on trucks at makers’ yards. London, E.C.3, has been elected to membership of the 
National Maritime Board (Navigating Officers’ Panel). 
“eae. : | The Board is an unofficial body comprising five Panels 
aoe HELTENHAM FiyEr.—A new railway book for | dealing with Masters’, navigating officers’, engineer 
— of all ,”’ entitled the Cheltenham Flyer, has | officers’, sailors’ and firemen’s, and catering staffs’ 
Tt gene y the Great Western Railway Company. | affairs. Upon each Panel there are 24 representatives, 
‘ngton Station, London, W.2. The book contains | 12 appointed by the ee and 12 by the employees’ 

e 

















hot only an interesting account of the famous express | organisation. While the Board is non-statutory, it is 
clear Whose name it bears, but is replete with facts and | established as a national institution, and it is. ptated 
a riptions of the working of locomotives, coaches, | that for all practical ge it can now be regarded in 
—-. » sutomatic train control, and track and other | the same light as if it were constituted by Statute. 
Work. a Several chapters on the Swindon | The Panels meet periodically (with the exception of the 
orate ine uded. ‘The book is written in a lucid style, | Masters’ Panel which does not appear to have functioned 
alge — an immediate appeal to non-technical | for. several years) to agree concerning recommended 
ee and the illustrations, of which there are over a | conditions of service and rates of pay. The main pur- 
—. are also particularly pleasing. The little | pose of the Officers’ Federation, it is pointed out in a 
Seer ontains 240 pages, and is bound in — | recent intérim report, is to maintain the traditions of 

overs ; it is on sale, price 1s. net, at Great Western | loyalty and service in the British Merchant Navy by 


Stations and bookstalls, and is also obtainable direct i iti i i 
; 4 9 securing better and conditions of service for its 
from th« Superintendent of the Line at Paddington. caging aver al 





NOTICES OF MEETINGS. 





INsTITUTION OF MrecHANICAL Enorinerrs.—To-night, 
Storey’s-gate, S.W.1., 5.30 p.m., Annual Meeting of the 
Benevolent Fund. 6 p.m., General Meeting. “* The 
Bend Test and its Value as a Guide to Ductility,” by 
Mr. L. W. Schuster. Hast Midlands Branch : To-night, 
7 p.m., The Technical College, Lincoln. “ Stainless 
Steel,” by Mr. G. E. Wolstenholme. Western Branch : 
To-night, 7 p.m., Merchant Venturers’ Technical College, 
Bristol. ‘Some Factors in Maintenance Engineering,’’ 
by Mr. A. J. Bowron. Institution: Friday, April 5, 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
Discussion on “ The Use of Needle Roller Bearings,’ 
to be opened by Mr. C. G. H. Richardson. 

Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘‘ The: Neutron and dio-Active Trans- 
formations,” by Lord Rutherford. Saturday, March 30, 
3 =. “ Electromagnetic Radiations,” Pye Lord 
Rutherford. Monday, April 1,5 p.m. General Meeting. 

InstITUTION oF EtxcrricaL Enornerrs.—Monday, 
ry 1, 7 p.m., Savoy-place, Victoria-embankment, 

.C.2. Informal Meeting. Discussion on “ Change- 
over,” to be opened by Messrs. H. Brierley and A. F. W. 
Richards. ‘outh Midland Centre: Monday, April 1, 
MB me James Watt Memorial Institute, Birmingham. 

ormal Meeting. Discussion on ‘‘ The Future Develop- 
ment of Thermionic Receiving Valves,” to be opened by 
Mr. T. E. Goldup. North-Western Centre : esday, 
April 2, 7.15 p.m., Engineers’ Club, Manchester. Annual 
General Meeting. ‘The Droitwich Broadcasting Station,” 
by Messrs. N. Ashbridge, H. Bishop, and B. N. MacLarty. 

tireless Section: Wednesday, April 3, 6 p.m., Savoy- 
lace, Victoria-embankment, W.C.2. Lecture on “* The 

on-Linear Theory of the Maintenance of Oscillations,”’ 
by Dr. P. le Corbeiller. Institution : Thursday, April 4, 
6 p.m., Savoy-place, Victoria-embankment, C.2. 
Ordinary Meeting. Faraday Lecture on “ Electricity in 
the Life of To-day,” by fessor E. W. Marchant. 
Meter and Instrument Section: Friday, ri 5, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. (i) “A 
Valve Ammeter for the Measurement of Small Alter- 
nating Currents of Radio ek my by Dr. H. M. 
Barlow. (ii) ‘‘ A Permanent-Magnet Device for Enabling 
a More Uniform Division of the Scale of Alternating- 
Current Indicating Instruments to be Readily Obtained,” 
by Dr. H. M. Barlow. 

InstrITUTION oF CiviL ENGrneErs.—Tuesday, April 2, 
6 p.m., Great George-street, 8.W.1. Ordinary Meeting. 
(i) “* Remedial Measures on the Arapuni Hydro-Electric 
Scheme of Power Development on the Waikato River, 
New Zealand,” by Mr. F. W. Furkert. (ii) “‘ The 
Pykara Hydro-Electric Development,” by Mr. M. G. 
Platts. orkshire Association : Thwedeg, April 4, 
7.30 p.m., Hotel Metropole, Leeds. ‘‘ Meteorology,” by 
Mr. J. B. M. Hay. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
April 2, 7.45 p.m., The Royal Society of Arts, 18, John- 
street, Adelphi, W.C.2. ‘ Oil Engines for Road Trans- 
port,” by Mr. H. O. Farmer. 

Norru-East Coast InstrruTion oF ENGINEERS AND 
Suresurtpers.—Friday, April 5, 6 p.m., The Mining 
Institute, Newcastle-upon- e. ‘* Ocean Transporta- 
tion of Petroleum in Bulk,” by Mr. R. F. Hand. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 


Jour Enoiverrinc Meetine tin New York.—As a 
result of discussions which have taken place between the 
United Engineering Trustees and the secretaries of the 
American national societies of civil, mining and metal- 
lurgical, mechanical and electrical engineers, a dinner is 
to be held at the i * Club, New York, on Monday, 
May 20. A wide variety of technical and other activities 
is already carried out by agencies sponsored jointly by 
the engineering societies, but the object of this gathering 
is to establish a better understanding between the 
different governing bodies and to show the individual 
member how to make use of the services available and 
how his own small contribution may be magnified 
through effective co-operation. This is the first time 
in the history of engineering societies in the United 
States for any such meeting to be held, and it is 
considered to be an important step towards the establish- 
ment of a better un ans of the individual and 
collective scope of the work of the participating bodies. 











H.M.1.8. “ Inpus.”—The combined sloop and mine- 
sweeper Indus, constructed by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, to the order of the Government of India, was 
handed over on March 15, after a successful series of 
trials. The vessel, which is intended to act as a flagship, 
has an overall length of 296 ft. 4 in. and an approximate 
displacement of 1,350 tons. Her armament includes 
two 4-7-in. guns and two 3-pounder guns. The vessel 
is built with a long forcecastle deck, which, combined 
with the boat deck, extends aft for about three-quarters 
the length of the ship. The propelling machinery com, 
prises two independent sets of single-reduction geared 
turbines of the latest Parsons type driving twin screws, 
while an astern turbine is incorporated in each low- 

ressure turbine, and cruising stages are provided in the 

igh-pressure turbine to ensure a high d of efficiency 
over a wide range of cruising powers. e machinery is 
designed to develop a total of 2,000 s.h.p., and steam, 
at 250 Ib. per square inch pressure, is supplied by two 
oil-fired water-tube boilers. of the three-drum t 
arranged in separate boiler rooms. The vessel was fad 
down on December 8, 1933, 
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EARLY BRITISH RAILWAYS. 


Mr. P. ZABARINSKIY 
the Institute for the History of Science and Tech- 
nology of the Academy of Sciences of the U.S.S.R., 
has recently contributed a short paper to Vol. IV of 
The Archives for the History of Science and Technology 
on early English railroads, based upon an interesting 
letter written from London in June, 1804, to his 
Excellency Vice-Admiral Chichagoff, Minister of the 
Marine at St. Petersburgh. The writer of this letter 
was William Vaughan, a well-known London merchant, 
who was born in 1752 and died in 1850. For a long 
period, Vaughan was a director of the Royal Exchange 
Assurance Corporation, but he was also interested in 
canals, docks and railways. His letter was written 
just at the time the famous Surrey Iron Railway was 
being laid down between Wandsworth and Croydon, 


Conpurt ARRANGEMENT IN LARGE ROOM. 


the scientific collaborator of | 





Corripor INSTALLATION. 


construction of the Lon- 
don Docks, 
the design of Rennie, in 
1802. Vaughan both de- 


of the types of rails,turn- 
tables and wagons used, 
and said the rails were 
fixed to sleepers 4 ft. 6 in. 
long and 6 in. wide. ‘“ In 
England old ship timber 
comes the cheapest, as it 
is as durable as any when 
the sleepers are bedded 
and the road levelled and 
flushed, even with the 
sleepers to the top.” As 
a part of the excavated 
earth was removed by 
water, “‘ upon the jetty, 
in the line of the railway, 
are little circular iron 
plates or platforms of 
the diameter of the rail- 
way, turning upon their 
centre or axis for discharging the waggons into the 
barges,” while “‘ to cause a more equal distribution of 
the load upon the platform it is further aided by iron 
friction balls running in a circular iron groove under- 
neath at a distance from the axis of the platform.” 
In the London Docks was also an inclined plane, 
120 yards long, with a rise of 20 ft., worked by a 6-h.p. 
steam engine. “About 730 waggon loads,” said 
Vaughan, “have been drawn up in a day by this 
engine during the common working-hours with the 
saving of about 16 horses.” 

In an experiment at the Docks, he says: “In six days 
of 12 hours, 25 men filled, 24 boys drove and 24 horses 
conveyed, 3,650 cubic yards of earth to the distance of 
400 yards and returned the waggons empty. The 
number of waggons employed were about 30. The 
horses travelled at nearly the rate of 12 miles a day.” 





but the greater part of 
his letter describes the 
use of railways in the 


begun to 


scribed andgave sketches | 


BUILDINGS. 





Fie. 14, 


TERMINAL Box. 

| was due to “ the frequency of hooking on and off, of 
crossings, accidents and unavoidable delays.” In con- 
cluding his letter, Vaughan said: ‘It may perhaps 
become a question in Russia, where winters are so much 
more severe than in England, how far the transitions 
from freezing to thawing of ice and snow, with their 
reverses and relapses, may affect railways or their 
foundations upon which they are laid, so as to injure 
that level and compact state so essentially necessary 
for so nice and poised an object as a railway, the utility 
and beauty of which depend so much upon its simplicity 
and compactness. .. .” He evidently was anxious to 
stimulate Admiral Chichagoff to take some action in 
the matter of railways for Russia, for he ended his 
letter by remarking, ‘‘ Great minds in elevated situa- 
tions possess great means to command the power to 
be eminently useful.” 








INTERNATIONAL Digset Roap Traction TRIALS IN 


Russia.—We are informed by Mr. E. Milton Sellex, 
13, Rood-lane, E.C.3, the agent for Great Britain of the 
Maschinenfabrik Augsburg-Niirnberg A.G. (M.A.N.), that 
official information has been received that the firm have 
been awarded the first prize in the International Diesel 
Contest, held in Russia last year. The contest included 
as the principal trial, a long-distance run over the route 
Moscow-Tiflis-Moscow, covering more than 3,20 miles. 
Forty Russian-built chassis took part, the engines being 
supplied by 15 firms, representing Germany, England, 
Hungary, France, Switzerland, Italy, Austria, and 
Russia. Four 6-cylinder M.A.N. engines were entered, 
with outputs varying from 70-h.p. to 110-hp. In 
addition to the long-distance road trial, special tests were 
in regard to reliability and simplicity of construc- 
tion, economy of fuel and lubricating oil, tractive effort, 
ease of starting, and wearing qualities. Special recogm- 
tion was accorded to the M.A.N. engines on account of 





This was perhaps slower than might be expected, but 


their easy starting and high economy. 
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THE PRODUCTION OF EXTREMELY 
LOW TEMPERATURES. 


| 

| 

| 

| AcTIvVE co-operation of physicists and engineers 
in research undertakings of a non-industrial char- 
acter has taken place during recent years with the 
|most gratifying results, and the gap which has 
| long existed between pure physics and engineering 
is now being bridged. One of the most fascinating 
examples of such co-operation is the production of 
extremely low temperatures—temperatures which 
are within a degree of absolute zero. Perhaps the 
best known example of a physicist’s researches 
forming the basis of a vast engineering industry is 
Faraday’s discovery of electromagnetic induction, 
and the resulting ramifications, which are, of course, 
the basis of the whole fabric of electrical engineering. 
It was Faraday, also, who in the early Nineteenth 
Century succeeded in devising methods of liquefying 
gases and producing low temperature. It does not 
now seem beyond the bounds of possibility that 
this other work of his may lead to industrial develop- 
ments in other directions than those which have 
already been made in connection with refrigeration 
and the liquefaction of gases. The properties of 
materials at these low temperatures are hardly 








Ustrap Stags, New York : For subscri The International 
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known, and it may be that they can be utilised for 


It is just one hundred years ago that Faraday 
succeeded in reaching a temperature of —110 deg. C. 
by mixing carbon dioxide snow with ether. Nearly 
fifty years later, in 1883, Olszewski liquefied oxygen, 
and two years after that nitrogen and carbon 
monoxide were liquefied. At about that time the 
methods now employed so widely for refrigeration 
were discovered and enabled Olszewski in 1892 to 
liquefy hydrogen. These methods are of two types. 
One employs the Joule-Thomson effect, which allows 
the gas to expand suddenly and so produce the 
necessary cooling by the performance of * internal ” 
work ; the Linde and Hampson processes depend 
upon this principle. The other processes employ 
the reversible expansion of the gas with the per- 
formance of ‘‘ external” work; the Claude and 
Heylandt processes are of this nature. In all these 
processes the regenerative method is used, the on- 
coming gas being cooled by that which has already 
passed through and been reduced in tempera- 
ture. * 

Employing such apparatus as this, for which the 
physicist is greatly indebted to the skill and know- 
ledge of the engineer, hydrogen can be liquefied, 
and indeed is liquefied now in large quantities in 
many plants situated all over the world. Hydrogen 
liquefies at —253 deg. C., or only 20 deg. C. above 
the absolute zero. By 1892, the only known gas 
that had not been liquefied was helium, and in 1908 
Kamerlingh Onnes succeeded in liquefying this in 
the famous cryogenic laboratories at Leyden. 
A temperature of —269 deg. C., or a little over 4 
deg. above the absolute zero, had been reached. It 
has been said that the approach to the absolute zero 
resembles athletic achievement, in that the next step 
is increasingly harder than the one before. In order 
to reach the lowest temperature, liquid hydrogen 
is usually employed as a cooling agent, and with the 
perfection of the technique for its production in 
comparatively large quantities, other processes have 
been developed for traversing this last but most 
difficult part of the road to the absolute zero. 
How far this has been achieved may be judged 
from the announcement recently made that, on 
February 15, of this year, Professor W. J. de Haas, 
working at Leyden, succeeded in reaching a tem- 
perature which was only 0-005 deg. C. above the 
absolute zero. 

The production of these extremely low tempera- 
tures was at first very costly, and since the 
whole object of reaching them is to study the 
physical properties of materials at these tempera- 
tures, it is desirable to have methods by which a 
small cryostat containing the substance under 
investigation can be maintained for some time at 
a temperature within a few degrees of the absolute 
zero. Attention has recently been concentrated on 
such methods, which, in general, depend upon cooling 
by liquid hydrogen and then thermally isolating 
the containing vessel from the liquid-hydrogen 
bath, and removing still further heat from it by 
causing the substance contained in it to perform 
work, and thereby cool itself. 

Some of these ingenious methods were demon- 
strated recently by Dr. Simon in a Friday evening 
Discourse at the Royal Institution. A method due 
to Simon and Mendelssohn, in use at Oxford involves 
the compression of helium to about 150 atmospheres 
in the annular space between two concentric 
cylinders. The substance under investigation is 
placed inside the centre cylinder, and the whole 
system immersed in liquid hydrogen boiling at 
reduced pressure, but separated from it by a space 
which at first is filled with gaseous hydrogen or 
helium in order to provide a conducting medium 
to reduce the temperature of the inner vessel 
containing the compressed helium to about 
15 deg. K., the temperature of the boiling liquid 
hydrogen. This inter-space is then exhausted, thus 
thermally isolating the inner system. The com- 
pressed helium is then allowed to expand, and in 
so doing cools down, and about one-half becomes 
liquefied. The final result is that the substance 
under investigation is immersed in liquid helium 
which is thermally isolated—in fact, the substance 
is then in a cryostat ready for the measurement of 
its properties. In a modification of this method the 
helium is adsorbed on charcoal or some similar 








purposes not yet contemplated. 


substance, and after thermal isolation is rapidly 
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pumped off. The heat of adsorption is removed 
and cooling results. 

Another method due to Debye and Giauque, which 
has recently proved successful and promises to be 
a source of valuable results, depends upon adiabatic 
demagnetisation of a paramagnetic substance. The 
technique of the method has been worked out by 
Giaque in California, de Haas in Leyden, and 
Simon and Kiirti at Oxford. The technique, 
indeed, has been so perfected that Dr. Simon was 
able to show some experiments with it in his Dis- 
course at the Royal Institution. Roughly, the 
method consists in magnetising the substance in a 
strong field and removing the heat so generated by 
cooling in liquid hydrogen or helium and then 
thermally isolating it. 
then suddenly removed or reduced, and the conse- 
quent demagnetisation results in further cooling. 
By immersing a substance for investigation in the 


paramagnetic substance the cryostated material | 


is again obt@#ned ready for experimental tests. In 
yet another method, due to Simon, liquid helium 
is made to expand reversibly and adiabatically 
with the performance of external work. By making 
the method regenerative it appears that the lowest 
attainable temperature could be reached by this 
method. The apparatus required is comparatively 
simple and the process inexpensive, so that the 


method promises to be one of the best available. | 


As Dr. Simon points out, however, the fact that 
liquid helium is required initially, means that 
elaborate apparatus has been employed somewhere 
in the process of cooling down from ordinary 
atmospheric temperatures. 

It is not the purpose of this article to discuss the 
many interesting and important results which have 
already accrued from these low temperature investi 
gations—the discovery of supraconductivity, the 
changes which take place in thermal and magnetic 
properties of substances, and so forth. Suffice it to 
say that from the theoretical standpoint these 
results are of the utmost importance for testing 
theories of matter; from the practical standpoint 
the possibilities are enormous. 








THE MEASUREMENT OF 
FRICTIONAL WAKE. 


\ snip under way carries with her an envelope 
of which is maintained in forward motion 
by the frictional resistance of the plating, and the 
viscosity of the water causes the layer in contact 
with the hull to entrain other successive layers, 
moving with velocities which decrease with increase 
of distance from the hull until the point is reached 
at which the transmitted frictional drag has no 
measurable effect upon the main body of water 
which the floats. The total thickness 
of the belt varies with the degree of roughness or 
fouling of the surface and also at different points 
around any particular immersed section, but always 
increases towards the stern and near the free surface 
of the water. 

In 1929, Mr. G. S. Baker, O.B.E.,. Superinten- 
dent of the William Froude Tank, described 
before the North-East Coast Institution of En- 
gineers and Shipbuilders a series of experiments 
with models and on two sea-going steamers, 
designed to evaluate the fore-and-aft flow conditions 
in the frictional belt. The investigation has since 
been continued with two further models, and also 
at sea on the cargo steamer Ashworth and the 
motorship Pacific Trader, and a further paper on 
the results obtained was read by Mr. Baker before 
the same society cn March 22. 
series, the Pitot tubes were located in the forebody 
or about amidships. The later series was directed 


water 


in vessel 


to the study of the flow around the afterbody, and | 
especially to the effect of the free water surface | 


and the form of the afterbody. The two new 
models, 21-6 ft. long between perpendiculars, were 
similar in forebody lines, having vertical. sides 
and a constant bilge radius at all sections. One, 
No. 1112, had a wall-sided afterbody, almost identi- 
cal with the forebody, but the other, No. 1113, 
was so formed that, at any given distance from the 
forward perpendicular, its half-section was equiva- 
lent to that of No. 1112 turned through 90 deg. 
The wetted surface was thus the same in both cases 


The magnetising field is| 


In the earlier 
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|and its fore-and-aft, disposition the same relatively 
|to the form but different in relation to the free 
| surface of the water. The models were towed at 
|4-3ft. and 6-5 ft. per second, and the wake velocity 
|measured by taking readings with extensible 
| Pitot tubes of the total head and the pressure 
head of the water. As a test of the form effect 
the experiments gave only general indications, 
but the effect of the free water surface was clearly 
shown. The stream lines of the frictional wake 
were plotted and their effect upon the general 
flow at the stern examined; the results, when 
considered in conjunction with those of other 
investigators, giving reason to believe that, in 
time, it should be possible to reduce to exact 
knowledge the distribution of wake over the stern 
of a ship. 

The full-scale tests with the Ashworth were 
in continuation of those previously made, and 
were made when the ship was homeward bound 
|from Mauritius. She was then 242 days out 
of dock, the bottom being covered with about 
|6 in. of “ grass.”” It was found that the presence 
|of this fouling added greatly to the width of the 
wake belt, the forward velocities of the water at 
any distance from the skin being increased by 
nearly 50 per cent. The readings plotted in the 
paper extended to 34 in. from the skin and were 
taken at 304 ft. from the forward perpendicular. 
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further copies can be obtained from the Secretary. 
29, West Thirty-Ninth-street, New York, at 
price of 15 cents. 


Tue Macurineé Toot Trapes Associatio» 


That the success of the motor-car industry was 
largely due to the efficiency of the machine-too! trade 
was handsomely acknowledged by Sir Herbert 
Austin, K.B.E., in proposing the toast of * The 
Machine Tool Trades Association ’’ at the Associa- 
tion’s annual dinner held at the Trocadero, London, 
on Tuesday, the 19th instant. There had been a 
tendency, he said, to worship at the shrine of the 
American machine-tool builder and there had been 
some justification for that. He thought there 
could be nothing worse for the machine-tool industry 
of this country than to prohibit the importation of 
machine tools from abroad, but the special regard for 
these products was gradually disappearing owing 
to the progressiveness of British machine-tool manu- 
facturers. No doubt the machine-tool industry 
had benefited from the tariffs, without which the 
motor trade would certainly be in a bad way. He 
congratulated the Association on the last machine- 
tool exhibition at Olympia, which he thought was 
the best exhibition of its kind he had seen. Its 
success had been augmented by the fact that other 
countries had been allowed to show their products. 
As a slight criticism of modern machine-tool design, 





The Ashworth being 400 ft. long, this point is a 
little abaft the after end of the parallel body. | 
The Pitot tube was immersed 5 ft. The Pacific | 
Trader (420 ft. long between perpendiculars) | 
carried two Pitot tubes, placed respectively 388 ft. 
}and 350 ft. aft of the forward perpendicular, and | 
7-8 ft. and 8-75 ft. below still water surface. Two 
sets of readings were taken when the ship was, 
respectively, 2 days and 111 days out of dock. 
As with the Ashworth, the effect of fouling was to | 
widen the wake belt considerably. The maximum | 
extension of the Pitot tube was 4 ft., but this did | 
| not reach the fringe of the wake. 








NOTES. 
GUIDANCE FOR ENGINEERING STUDENTS. 

In a recent issue we called attention to the 
formation in the United States of an Engineers’ 
Council for Professional Development, whose 
object is to “ enhance the professional status of the | 
engineer through the co-operative support of 
national organisations dealing with various phases ” 
of his life. As pointed out by Mr. Gano Dunn, at 
a meeting held in New York on Wednesday, 
March 6, to discuss this aim, in spite of the apparent 
diversity of engineers’ occupations, their methods 
of attacking problems are uniform, and the dawn | 
of a professional self-consciousness would have 
| effects on their status that might be profound. On| 
|the same occasion, Dr. C. F. Hirshfeld said that | 
|the rapid growth of our knowledge of natural | 
| sciences had greatly accelerated engineering activity, 
}even to the point where it was being charged with | 
some of our economic troubles. It was high time, 
therefore, that the engineer came out of his tech- | 
nological shell and began to take an interest in the | 
| world around him. The work of the Council com- 
|menced with the prospective engineering student, 
followed him through his early post-college years, and 
finally examined his fitness for recognition as an en- 
| gineer, the ultimate aim being to establish recognised 
|criteria for the use of that professional title. In 
| addition to preparing a list of “ accredited colleges,” 
|the Council has now formed a Committee on 
Student Selection and Guidance so as to provide 
an opportunity for boys in secondary schools, who 
may be interested in engineering, to make direct 
contact with members of professional societies 
who can give them sympathetic advice about the 
|choice of a career. This body will carry out its 
| work through local sub-committees which, though 
they will be given a free hand, will be guided by 
the common objective of ensuring that only those 
| who have the necessary high quality, aptitude and 
capacity shall enter the profession. As a beginning, 
| 50,000 copies of a pamphlet entitled ‘‘ Engineering, 
|a Career—a Culture,” which was issued by the 
| Educational Research Committee of the Engineering 
| Foundation in 1932, have been distributed, and 





he thought that more attention might be given to 
the need for providing more accessibility for main- 
tenance and that arrangements should be made for 
automatic lubrication wherever possible. Another 
point was that rather too much experimental work 
was left to be carried out by the customer, and he 
suggested that new designs should be put through 
a long test period before being placed on the market. 
Motor-car manufacturers were good customers of 
machine-tool manufacturers, and, as a period of 
good trade was anticipated, increased purchases of 
machine tools might be expected. The response 
was made by the President of the Association, Ex- 
Provost William B. Lang, J.P., who occupied the 
chair. In the course of his remarks, Mr. Lang said 
the exhibition held in November last was the largest 
purely machine-tool exhibition ever held anywhere. 
There had been room for manufacturers and im- 


| porters alike, and it had been held at the psycho- 


logical moment. The practical results had been 
beyond the Association’s hopes, so that he thought 
there was cause for congratulation. The machine- 
tool industry was a key industry and the immense 
progress made in other industries would have been 
inpossible without it. The toast of “ The Houses 
of Parliament ’’ was proposed by Sir Alfred Herbert, 
K.B.E., and the response was made by Sir John 
Pybus, Bart., C.B.E., M.P. Mr. Harold Butler, 


|M.B.E., J.P., proposed the toast of “ The Guests,” 


and Sir John Siddeley, C.B.E., replied. 


Swiss Macurye-Toor Farr. 

The 19th Swiss Industries Fair is this year being 
held at Bale from March 30 to April 9; some 
1,200 firms are to be represented and the exhibits 
will be arranged in 29 groups. Of particular 
interest to engineers will be the Machine-Tool Fair 
which, we understand, will comprise high-precision 
machines and apparatus, as well as welding equip- 
ment, stamping presses, band-abrasive machines 
and wood-working machinery. The exhibits in the 
first category will include high-capacity precision 
lathes of a variety of designs, rapid milling machines, 
universal tool-grinding machines, fine motor-cat 
and internal-combustion engine cylinder- boring 
machines, and a precision co-ordinate drilling 
machine. Incorporated in several machines are 
optical measuring systems embodying a microscope, 
while high-precision measuring apparatus of various 
types will also be on view. Other exhibits will 
include an optical hardness tester, termed a “ Micro- 
durometer,” and a range of small machine tools 
for the watch-making and instrument-making 
industries. The latter include table lathes, and 
small-scale milling machines, turret lathes. and 
multiple-spindle drilling and screw-cutting machines. 
Lathes, drilling, grinding, screw-cutting, and hack 
sawing machines, for ordinary workshop use, will 
also be among the exhibits, while a good rang 
of stamping presses and dies and band abrasive 













































































vas 
ide 


ert 














MARCH 29, 1935.] __ 


ENGINEERING. 








machines of a number of types will be shown. The 
wood-working machine tools will include circular, 
cross-cut and band saws, boring and mortising, and 
moulding and tenoning machines, and drilling, 
planing and sand-papering machines. 








ELECTROMAGNETIC RADIATIONS. 


[x commencing his second lecture on “ Electro- 
magnetic Radiations ”’ at the Royal Institution on 
Saturday, March 16, Lord Rutherford of Nelson, 
O.M., F.R.S., gave a brief résumé of the ground 
covered in his first lecture which was reported on 
page 314, ante. He then referred to the fact that 
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to investigate the frequencies produced by the 
method of resonance. The wavelengths of the 
radiation produced electrically in this way over- 
lapped the infra-red region. 

Another type of radiator of electric waves was 
a heated iron ball. The effect of heating was to 
set the whole system of molecules and atoms in 
vibration, and in this case waves of a wide range 
of frequencies were generated. It was now possible 
to determine the manner in which the energy 
radiated was distributed in the spectrum, provided 
the temperature of the radiator was known. The 
calculations were made for an ideal black body, 


Fig. 5S. DISTRIBUTION OF RADIATION FROM 
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oscillating circuit was largely dependent upon the 
frequency. From an alternating-current power 
circuit operating at a frequency of 50 cycles per 
second, he said, waves about 3,700 miles in length 
would be radiated, but the proportion of the 
input energy so radiated would be extremely small. 
With a Hertz oscillator, or with a transmitter 
operating on the frequencies used in broadcasting, 
on the other hand, a large proportion of the energy 
was radiated. 

In the previous lecture he had dealt with waves 
down to 25 cm. in length and he then proposed to 
describe the properties of shorter electric waves 
and those in the infra-red region. Using valves 
with special circuits it was possible to get down to 
wavelengths of 10 cm., or even 1 cm., although the 
radi ition obtained in this way was not very strong. 
Still shorter waves had been investigated by Nichols 
and Tear, using a form of Hertzian oscillator in 
conjunction with a spark gap formed of fine tungsten 
wires immersed in oil. In this way heavily damped 
oscillations having a wavelength from 5 cm. down 
to 0-08 cm. had been produced and their properties 
determined by the heating effect on a Boys’ radio- 
micrometer. The types of oscillator previously 
referred to all produced waves of a definite frequency, 
and although this was not quite the case with the 
type of oscillator just described it was still possible 
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Fig. 7. FOCAL-ISOLATION METHOD 








PorTIon oF SoLtarR Spectrum with Arc CoMPARISON SPECTRUM. 


but an ordinary iron ball resembled this sufficiently 
closaly for the purposes of the lecture. In the slide 
reproduced in Fig. 4 the energy radiated was plotted 
against the wavelength » (= 10-* cm.) for different 
absolute temperatures of the radiating body and 
it would be seen from this that as the temperature 
of the radiator was increased the region of maximum 
energy radiation moved towards the shorter wave- 
lengths. Another slide, reproduced in Fig. 5, 
showed the radiation from a black body at a tem- 
perature of 600 deg. K. The radiation in this case 
was distributed over a wide range up to 30 yu but 
had a maximum value at 5 p. 

For the detection of these waves a thermopile 
and galvanometer were used, and Lord Rutherford 
demonstrated this, using an iron ball heated to 
about 300 deg. C. as the radiator. He also showed 
that practieally the whole of the radiation was 
stopped by placing a water cell or a sheet of glass 
between the hot body and the thermopile. The 
greater part of the radiation was stopped by a 
piece of quartz, but a piece of rock salt had very 
little effect. Actually, he explained, water per- 
mitted the passage of infra-red rays up to a wave- 
length of 1 p», glass up to 2 yw, quartz up to 4 w and 
greater than 50 y, rock salt up to 17 yw and from 
100 » to 300 yp, sylvine up to 21 wand from 100 pz 
to 300 yu, while ebonite transmitted wavelengths 





of about 2 ». By passing the radiation from an 
electric arc through a carbon-bisulphide prism, the 
lecturer then demonstrated that at temperatures of 
| 2,000 deg. C., or more, the greater part of the 
radiated energy still appeared in the invisible part 
of the spectrum. This he did by moving a thermo- 
couple connected to a galvanometer along the spec- 
trum from the violet to the red and on into the 
infra-red region, the galvanometer deflection in- 
creasing to a maximum at a wavelength of about 2 uv 
and being very little in the visible part of the 
spectrum. 

The next point dealt with was the method of 
isolating the very long heat waves and studying 
their properties developed by Nichols and Rubens, 





Fig.6. WAVELENGTHS STRONGLY REFLECTED 
FROM QUARTZ 








They had shown that a sheet of quartz had the power 
of reflecting strongly certain long waves, so that by 
using a number of successive reflections the others 
could be cut down to a very large extent. . The 


| reason for this was that the molecules forming the 


quartz crystal had certain resonant frequencies. 
When radiation with a wavelength of 8 » or 9 yu 
fell on them they were caused to vibrate in unison, 
since the radiation frequency was the same as the 
resonant frequency, and thus became powerful 
radiators. The effect produced was equivalent to 
the almost perfect reflection of radiations of the 
resonant frequencies, while those of slightly different 
frequencies were cut off. The slide reproduced in 
Fig. 6 showed the variations in intensity of radiations 
of different wavelengths reflected from quartz. 
These resonant frequencies of quartz made the 
refractive index vary in a very erratic manner, and 
this change of refractive index had been made use 
of by Wood and Rubens in studying heat waves by 
the focal-isolation method. The apparatus used 
by them for the purpose was illustrated diagram- 
matically by the slide reproduced in Fig. 7. The 
lens shown on the right was of quartz and had a 
focal length of 15 cm. Visible light, indicated by 
the dotted lines, passed through without refraction 
and was stopped by a screen, but the long infra- 
red rays, indicated by wavy lines, were bent to a 
focus and could thus pass through an aperture in 
the screen. They were then focussed by a second 
quartz lens on to a thermopile or other instrument 
for investigation. Diaphragms were provided in 
the positions indicated in Fig. 7 to prevent the direct 
passage of any visiblelight. Lord Rutherford demon- 
strated the use of this apparatus, employing a 
mercury-vapour lamp to generate the radiation 
and a thermopile to detect the infra-red portion. 
The effect produced, he said, was due to radiation 
having a wavelength of about 30 », and he showed 
that it was cut off by glass and transmitted by rock 
salt and sylvine as in the previous experiments. 
Lord Rutherford then repeated an experiment 
which, he said, had been carried out by Tyndall in 
the lecture theatre of the Royal Institution about 
fifty years ago, making use of some of the apparatus 
actually employed by Tyndall. The rays from an 
arc lamp reflected from a parabolic copper mirror 
were directed on to a carbon-tetrachloride cell in 
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which sufficient iodine was dissolved to cut off | 
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RECENT DECISIONS AFFECTING 


practically the whole of the visible light while the) PATENT PRACTICE IN GERMANY. 


invisible heat rays were allowed to pass on to a 
focal point beyond the cell. A cigarette placed 
at this point was ignited after a few seconds. 
Having covered the infra-red region sufficiently 
for the purposes of the lecture, Lord Rutherford 


By Dr. Wattuer Wo trr. 


Two decisions of the Reichsgericht, the highest 
Court in Germany, which have been reported 


| lately, are of considerable interest. One of these 


passed on to consider the visible part of the spectrum, | Concerns the question whether it is possible to bring 


regarding which, he said, an enormous amount of 
information was now available. 
the production of continuous and bright-line spectra 
by heating or by the passage of an electric discharge, 
he said the bright-line spectra formed an interesting 
study since the lines represented certain character- 
istic vibration frequencies of the atoms or mole- 
cules of matter. To obtain more dispersion than 
was possible by a prism, a diffraction grating could 
be used, and he showed the spectrum of a mercury- 
vapour lamp obtained in this way. With the 
yrating, he said, it was possible to determine the 
wavelength of any particular line with great 
accuracy. The best way to obtain the spectra of 
yases was to pass an electric discharge through them, 
and slides showing the Balmer lines of hydrogen 
and the line spectra of helium, neon and argon were 
exhibited. 

Referring to the production of dark lines 
in the spectrum, he said the essential points | 
involved in this phenomenon were sometimes slurred | 
over in the text books. The spectrum produced | 
by a sodium lamp contained the well-known D lines 
which normally appeared bright on a dark ground. 
If, however, the light from the sodium lamp were 
passed through a Bunsen flame fed with sodium 
the D lines in the spectrum appeared dark on a 
lighter ground. The reason for this was that the 
light emitted by the sodium lamp had a definite 
frequency which was that of sodium vapour. In} 
passing through the atoms of the vapour, therefore, 
the effect of resonance was to raise the electrons to 
a higher level, and in falling back they emitted 
radiation of the same frequency as that which had 
excited them. The radiation produced by the 
electrons, however, was emitted equally in all 
directions so that very little of it passed on to the 
spectrum as compared with that of different fre- 
quencies, 

The result was that dark lines appeared in 
place of the bright lines. Lord Rutherford em- 
phasised the fact that the effect was due entirely 
to selective scattering and not to absorption. He 
demonstrated it in a very simple and effective 
manner by projecting the image of a Bunsen flame 
illuminated by a sodium lamp on to a screen. A 
large yellow disc of light was seen and a dim 
image of the flame. When, however, the flame 
was charged with sodium vapour a strong dark 
image of it appeared on the screen against the bright 
yellow background. On removing the sodium lamp | 
a bright image of the Bunsen flame appeared on 
the screen. As a further demonstration, Lord 
Rutherford showed the spectrum from a small are | 
furnace in which the bright D lines appeared, but | 
were reversed when a small piece of sodium was | 
dropped into the furnace so that the light from the | 


After explaining | 


| an action in Germany based on an infringement of 


a foreign patent. 





allowable to imitate to the last detail an article 
unprotected by a patent or a petty patent, and 
that it is not possible to bring an action based on 
the law of unfair competition, unless the imitation 
has been made with the intention of deceiving the 
public into thinking that the article is manufactured 
by the original firm, the articles made by the first 
firm being already on the market and being recog. 
nised by the public as coming from it. If this is 


As far as the writer is aware, | so, the second firm is only allowed to imitate the 


there exists only one decision of the Reichsgericht | object in its technical features, and must be careful 


on this matter, and this dates back to 1890. In 
that, it was held that it is not possible for a person 


| to distinguish the appearance of its articles clearly 


from that of the first firm’s articles. Otherwise it 


residing in Germany to bring a law suit against | is liable to damages. 


another person also residing in Germany, concerning 
the infringement of a foreign patent. 
standing this decision, some modern text-books on 
German patent law express the opposite opinion. 
In this they are supported by Professor Isay and 
by two former members of the Reichsgericht, 


Herren Krausse and Pietzcker, the latter as far as | 


claims for damages are concerned. In view of 
these expressions of opinion it seemed possible 
that the Reichsgericht would not keep to its former 


opinion if a new case came before it, and this idea | 


was strengthened a few years ago when the Reichs- 
gericht held that a law suit concerning an infringe- 
ment of a forign trade mark could be brought 
before a German court. However, in the case 
decided a short time ago, the Reichsgericht held to 
its original opinion that it is not possible to bring 
any law suit against a person in Germany based 
on an infringement of a foreign patent. 

This decision has some other interesting features. 
An agreement was made between two parties which 


| provided that one party assigned his rights in 


certain German and foreign patents to the other, 
but provided also that under certain conditions the 
rights came back to the first party. It should be 
said with regard to German patents, that it is 
possible to transfer, or assign, a patent to another 
person or firm without entering them in the patent 
register. It was held in this case that as the 
conditions provided for in the agreement had 
occurred, the German patents passed back to the 
first party. With regard to the foreign patents, 
however, the Reichsgericht decided that it was not 
possible to make a decision according to German 


| law, and that the matter would have to be decided 
j according to foreign law. 


It was held that the 
foreign patents would pass back to the first party, 
only if they could also be transferred without 
being entered in the patent register. 

There is a third important aspect of this decision. 
As mentioned above, it is possible, according to 
German law, for a patent to be assigned to another 
person or firm without an entry in the patent 


| Tegister; notwithstanding this, however, it is only 


a party who is entered in the patent register as 
the possessor of the patent, or who has obtained 


la general licence from the possessor entered in the 


patent register, who can bring a law suit for infringe- 
ment and damage against another party. In the 
case concerned, the plaintiff claimed that the 
patents belonged in reality to him, and that the 


are had to pass through the vapour produced by the | defendant, who was still entered in the patent 


volatilisation of tne sodium. 

The lecture was concluded with a reference to the | 
slide reproduced in Fig. 8. The upper part of this, 
Lord Rutherford said, was a portion of the solar 
spectrum and the lower part an are spectrum 


covering the same range of wavelengths. The two | 
prominent dark bands in the solar spectrum were | 


| register as possessor, had infringed them. 


The 
Reichsgericht held that in such a case, where the 
real possessor of a German patent, who was not 
entered in the patent register, brought a law suit 
for infringement against another party who was 
formally entered in the patent register as possessor, 
but was not the real possessor, it was not necessary 


the K and H lines of calcium which, it would be seen, | for the plaintiff to be entered in the patent register 
corresponded exactly with the bright lines due to! before bringing the law suit. 


this element in the are spectrum. 


Between the | 


Some years ago there was discussion in Germany 


two calcium lines in the are spectrum were two/| as to whether it was admissible to imitate to the 


bright lines due to aluminium which corresponded | 


last detail a machine or an article which was not, 


with dark lines in the solar spectrum, and a similar | or which was no longer, protected by a patent or 


correspondence would be noted between a group of |a petty patent (Gebrauchsmuster). 


The Reichs- 


three lines due to manganese towards the right-| gericht has now given a decision bearing on this 


hand end of the spectra and a single line due to iron | question. 


A firm invented an elastic ribbon for 


on the extreme right. The presence of the dark} braces, in which the rubber was interwoven in a 


lines in the solar spectrum in the positions corre- | 
sponding exactly with the characteristic lines of | 


certain elements in terrestrial spectra was con- 
clusive evidence of the existence in the sun’s atmo- 


sphere of the vapours of these elements which had | 
| competition. The Reichsgericht held that it is 


given rise to selective scattering. 


new way. The invention was not protected by 
a patent, or u petty patent, but was kept secret 
by the firm who invented it. A second firm, 
however, was able to imitate it. The first firm 
brought an action against the second for unfair 





In this case the plaintiff, whose articles were 


Notwith- | imitated, was able to prove that before putting the 


imitated article on the market, the defendant had 
made several attempts to obtain the secret of 
manufacture of the braces from the plaintiff's 
employees, so that it was very probable that he 
had actually succeeded in obtaining the secret 
from an employee of the plaintiff. The plaintiff 
could not strictly prove this, but he was of the 
opinion that, as he had proved probability, it was 
due to the defendant to give evidence showing 
that he had discovered the secret himself. The 
Reichsgericht held, however, that it was for the 
plaintiff and not the defendant to give full evidence. 
If the plaintiff could prove that the defendant had 
obtained the secret from an employee during his 
employment by the plaintiff, the latter would be 
entitled, by the law of unfair competition, to an 
injunction of the court forbidding the defendant 
from the further manufacture of the article, and to 
damages. The Reichsgericht held that in this 
case the evidence received from the plaintiff was 
not adequate proof. In such cases, therefore, it is 
not sufficient to prove that the probability of the 
secret having been obtained illegally is very great ; 
it is necessary to prove strictly that the imitator 
has in fact obtained the secret illegally. In most 
eases it is very difficult to supply such full 
evidence. 








THE INSTITUTE OF METALS. 
(Concluded from page 318.) 


PROCEEDING with our account of the annual 
general meeting of the Institute of Metals, held 
recently in London, we now continue our report 
of the last session of the meeting, which took 
place on Thursday morning, March 7. 


UNSOUNDNESS IN ALUMINIUM CASTINGS. 


The second paper considered by the meeting on 
Thursday morning bore the title “‘ Unsoundness in 
Aluminium Sand Castings. Part I1I—Solidifica- 
tion in Sand Moulds under Pressure,” and was 
by Professor D. Hanson and Dr. I. G. Slater. Pro- 
fessor Hanson, who presented the paper, stated that 
it described further stages of an investigation 
carried out for the British Non-Ferrous Metals 
Research Association on unsoundness in castings 
and ingots of aluminium and its alloys. The 
present work concerned experiments in which 
aluminium-alloy melts cast into sand moulds were 
allowed to solidify under an extraneous pressure 
of air or nitrogen. The aluminium alloy melts 
were poured into a skin-dried green-sand mould 
contained in an autoclave, which was immediately 
closed and a gaseous pressure of air or nitrogen 
applied so that the metal cooled and finally solidified 
under pressure. The autoclave used was fitted 
with an arrangement for rapidly securing the 
pouring inlet and applying the pressure, and the 
operation from the finish of pouring to the applica- 
tion of the pressure took not more than 20 seconds. 
The smallest ingot cast, namely, 2 in. by 2 in. in 
diameter, took from 14 minutes to 2 minutes to 
solidify, so that the pressure was applied in ample 
time before solidification commenced. Subsequently 
the ingot produced was sectioned, polished, and 
etched for the visual examination of pinholes. 
This was supplemented by density determinations. 
With most aluminium alloys a pressure of 5 |b. 
per square inch was sufficient to remove all visual 
traces of pinholes from a 2-in. by 2-in. diameter 
sand-cast block. At high pressures ingots having 
densities approaching the optimum were obtained. 
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The applied pressure appeared to affect the gas 
cavities by compressing them to finer dimensions. 
The mechanical properties of the alloys were much 
improved by solidification under pressure, whilst 
shrinkage was confined to a single cavity. On 
heating pressure-solidified 3L11 alloy to tempera- 
tures between the solidus and the liquidus, the 
presence of gases retained in the ingot was shown 
by the appearance of blisters and cavities. 

“The discussion was opened by Dr. C. H. Desch, 
F.R.S., who thought that the process outlined 
constituted a complicated method of producing 
castings. The small specimens employed gave 
large cavities and for practical purposes a much 
bigger ingot than would be the needed with other 
methods would be required. On large-scale opera- 
tion the authors’ autoclave would have to be 
discarded in favour of some form of fluid-com- 
pression apparatus, and such methods had been 
tried in steel metallurgy, but had subsequently 
been abandoned as too costly. A far better method 
would be to obtain good metal in the first place 
and cast it in the ordinary way. 

Mr. R. B. Deeley stated that for some years he 

had been aware, as must be most metallurgists 
concerned with the founding of aluminium, that 
generally gas manifested its presence in alloys 
such as L5, L1l and Y-alloy, which had a long 
freezing range, by holes which were almost spherical, 
while in alloys of nearly eutectic composition the 
holes were angular. This difference could be 
explained in the following manner. Hydrogen was 
generally held to be the most prevalent gas in 
aluminium, and as it was considered to be insoluble 
in solid aluminium, the first-formed crystals of the 
primary constituent of the long-freezing-range 
alloys released their contained gas as_ bubbles, 
which became entrapped in the complicated 
dendritic structure, and since subsequent solidifica- 
tion took place round them, these retained a more 
or less spherical shape, Gas released later during 
solidification would either form bubbles which would 
unite with those previously formed, or, if the 
dendritic structure had become sufficiently com- 
plicated, would be trapped in the interdendritic 
spaces and probably form lenticular cavities. In 
the case of alloys of the near-eutectic composition, 
yas would only be liberated shortly before complete 
solidification and was expelled by the continuously 
growing eutectic colonies to those spaces between 
the colonies where crystallisation shrinkage would 
be expected to manifest itself. The crystallisation 
shrinkage here took place round a previously-formed 
yas Lubble and thus the cavities assumed an 
angular shape conforming to the space between the 
colonies, 
_ It might be assumed that the effect of gradual 
increase of the pressure applied during solidification 
would progressively decrease the percentage of pore 
space until a pressure was reached at which no 
internal shrinkage cavities could form, and up to 
this point the decrease in pore space would be due 
partly to the compression of the liberated gas and 
partly to the decrease in size of the shrinkage cavities. 
Subsequent increase of the pressure would merely 
compress the gas according to Boyle’s Law. It 
might be suggested to the authors that they consider 
the possibility of determining the relative pro- 
portions of the pore space due to gas and due to 
shrinkage. Their future work would doubtless 
include the study of the effect of fluxes, which might 
considerably alter the behaviour of the alloy during 
solidification and consequently the proneness to 
internal shrinkage, as, for example, the effect of 
modifying salts on silicon-aluminium alloys. With 
the Same gas content, alloy treated with such a 
flux might conceivably have a density different 
from that of the same alloy untreated but cast in 
the same way, owing to different internal shrinkage. 
The comparison of the densities of ingots cast 
from metal treated by various fluxes should provide 
a excellent practical demonstration of the value 
S the fluxes in promoting soundness, but a study 
of the effect of the various fluxes on the shrinkage, 
Mm contrast with the gas content, would lead to a 
greater fundamental knowledge of hole formation 
and prevention. 

Dr. A. G. C. Gwyer fully agreed with Dr. Desch 





place and not to “tinker”? with bad metal. In 
fairness to the authors, however, it should be 
stated that the present paper represented only one 
of a series of investigations carried out on the subject 
of aluminium castings by the British Non-Ferrous 
Metals Research Association. He was on the com- 
mittee responsible, and thought that the non-ferrous- 
metal industry owed a deep debt of gratitude to 
Dr. Slater and his colleagues for their work on the 
subject. The practical possibilities of the work 
described in the present paper were not very great, 
and one point to note was the effect of heat on 
castings, the pinholes in which had been closed up 
by pressure. Sand castings were employed at 
elevated temperatures, hence it was rather difficult 
to see how the method could be employed. It was 
his experience that a moderate amount of pin- 
holes had not much effect on the tensile strength ; 
the effect was greater on the elongation value. 

Dr. C. J. Smithells stated that the authors were 
of opinion that hydrogen was soluble in molten 
aluminium, but was quite insoluble in the solid 
metal. Mr. Ransley and he had ascertained that 
hydrogen definitely diffused through aluminium at 
temperatures between 400 deg. C. and 600 deg. C., 
and that the actual rate of diffusion was not very 
different from the rate of diffusion through copper. 
This did not mean that the solubility would be the 
same because the rate of diffusion was the same, 
but the fact that hydrogen passed through at quite 
a strong rate seemed to imply that hydrogen was 
soluble in solid aluminium as well as in the molten 
metal. Consequently, the effect of pressure appar- 
ently was to force more gas into solution in the 
aluminium. Dr. C. H. Desch, speaking again, said 
that the point raised by Dr. Smithells was a most 
interesting one, but he wondered whether he had 
used an electrolytic method ; it was quite easy for 
hydrogen ions to pass through aluminium. Dr. 
Smithells, however, here interposed with the remark 
that he had referred to molecular hydrogen. The 
next speaker, Mr. J. H. Watson, agreed that it was 
much better to try to obtain sound metal in the 
first place than to use unsound metal. For reasons 
of policy, however, metallurgists had occasionally 
to employ alloys which they would have preferred 
to leave alone. He would like to have further 
information on the behaviour of the authors’ alloys 
after heating. How would these cast alloys fare 
after rolling and annealing, forexample ? Mr. J. D. 
Grogan, who followed, thought that one of the 
conclusions of the authors, to the effect that the 
net effect of solidification under pressure appeared 
to be the squeezing up of the pinholes, which 
normally would be formed, to smaller dimensions, 
was one of the most controversial statements ever 
written. This conclusion was not justified by their 
results. 

Mr. S. L. Archbutt said that the authors’ state- 
ment that a pressure of 50 lb. per square inch was 
found to remove all visible traces of pinholes was 
difficult to understand in view of the fact that the 
density values were so much inferior to results 
obtained at the National Physical Laboratory on 1-in. 
diameter 3L11 bars 1, 1 per cent. lower in copper, 
cast from degassed melts. These latter had given 
2-847-2-854 on 7 per cent. copper alloy, whereas 
the authors, on an 8-per cent. copper alloy, had 
obtained 2-821-2-835. Consequently, the 50-lb. 
pressure seemed to be too low to remove all traces 
of pinholes. Comparing the results obtained, using 
50 lb. per square inch pressure, with densities 
obtained at the National Physical Laboratory on 
similar ingots cast from degassed melts, it was 
found that for 12 per cent. silicon alloy and Y-alloy 
the densities were similar, but for L5 the value 
obtained at Teddington was a good deal higher. 
From these results it appeared that solidification 
under a pressure of 50 lb. per square inch gave no 
better density than under atmospheric pressure 
using a degassing process. The authors concluded 
that by solidification under pressure the gas was 
retained in the cast metal ; moreover, they suggested 
that it was retained, not in solution, but as a 
separate phase in minute compressed bubbles. He 
would suggest that further evidence was required 
than was contained in the paper before the state 
of the gas retained in the solid metal, under the 
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The suggestion that solidification under pressure 
might be used to produce serviceable castings from 
melts of indifferent quality as regards gas content 
was a somewhat astonishing statement. The 
authors, moreover, thought that ingots for rolling 
might be produced in this way. He would suggest, 
however, that sheet rolled from ingots produced 
from gassy metal in such a way as to retain the gas 
might well be expected to give trouble on annealing 
or heat treatment through blistering due to expan- 
sion of the gas bubbles. By all means apply pres- 
sure during solidification to reduce porosity due to 
shrinkage, but first remove the gas from the metal. 
Dr. Slater, in his reply, agreed that it would be 
far better to get rid of the gas rather than to employ 
the present method. Mr. Deeley had dealt with the 
dimensions and shapes of pinholes in various alloys. 
He did not quite agree with Mr. Deeley’s 
statement that alloys having a long freezing range 
contained rounded pinholes, while alloys of the 
eutectic type contained angular holes. Their own 
opinion was that the dimensions of the pinholes 
were more or less a function of the amount of gas 
present in the alloy. If this were rather small the 
pinholes were angular, and if a large amount of gas 
were present, the holes became round. Regarding 
Dr. Gwyer’s expression of opinion that a moderate 
amount of pinholing had little effect on the tensile 
strength ; in that connection, surely it was the shape 
of the cavities which was important. It would, 
however, no doubt be agreed that rounded cavities 
would have less effect than cavities of angular shape. 
Mr. Archbutt had made some reference to the 
density of L11 alloy degassed by various processes. 
In this connection the exact composition of the 
alloys compared must be known and their effect on 
the density duly considered. Professor Hanson, 
who also replied, stated that while some of the 
statements made in the paper were not fully proved 
by the subject-matter itself, it was equally true that 
remarks made by several speakers were also far 
from proved. Many of the statements made in the 
course of the discussion were most suggestive and 
would lead to further research. Dr. Smithells had 
made some mention of the diffusion of hydrogen 
through aluminium. All previous work suggested 
that hydrogen was insoluble in solid aluminium. 
Consequently, if this were not true, he would ask 
Dr. Smithells to let metallurgists know by how much 
it were not true. The amount of the solubility 
might be very small indeed, and until the actual 
amount involved were known a conclusive opinion 
as to what pinholes meant could not be arrived at. 


Wrovaut Maanestum ALLoys. 


** Alloys of Magnesium. Part II.—The Mechanical 
Properties of Some Wrought Magnesium Alloys,” 
was the title of the contribution next considered. 
It was by Mr. W. E. Prytherch, who read it in 
abstract. He stated that the present contribution 
represented the second part of an investigation on 
magnesium alloys, in progress at the National 
Physical Laboratory, and carried out under the 
direction of the Alloys Sub-Committee of the 
Aeronautical Research Committee for the Depart- 
ment of Scientific and Industrial Research. Part I 
of the investigation, by Dr. J. L. Haughton and 
Mr. R. J. M. Payne, on the constitution of the 
magnesium-rich alloys of magnesium and nickel, 
had been presented at the previous annual general 
meeting of the Institute. In the present work, the 
binary alloys of magnesium with zinc, cadmium, 
and aluminium, the ternary zinc-cadmium-mag- 
nesium and cadmium-aluminium-magnesium alloys, 
and the quaternary zinc-cadmium-aluminium-mag- 
nesium alloys, had been studied. The alloy systems 
investigated had been selected with reference to their 
constitution with a view to the production of alloys 
of good mechanical properties amenable to heat- 
treatment. The results of tests had shown that 
zinc improved the strength of magnesium by a 
relatively small amount only ; the ductility, how- 
ever, was markedly improved. Alloys containing 
up to 2 per cent. of zinc were soft and easily rolled ; 
but with greater amounts of zinc, hot-rolling became 
increasingly difficult. The binary alloys of cadmium 
and magnesium were soft and ductile and withstood 
a small amount of cold-work with improvement of 








that it was far better to have good metal in the first 


conditions described, could be decided definitely. 


their properties. They were superior in this respect 
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to most of the other alloys investigated. It was 
suggested that the cadmium-magnesium alloys 
would be suitable for hot-forging or pressing. 

The addition of aluminium to magnesium increased 
its strength and ductility. With 4 per cent. of 
aluminium, the alloys were moderately strong and 
ductile, and with 7 per cent. the strength was good, 
but the ductility was low enough to cause difficulty 
in working. A satisfactory compromise appeared to 
be about 6 per cent. The simultaneous addition of 
cadmium and zine to magnesium resulted in alloys 
which were moderately strong and possessed a high 
degree of ductility. It was suggested that they 
would be useful in sheet form for hot stamping and 
pressing. The addition of aluminium to the cad- 
mium-magnesium alloys increased the strength ; 
addition of cadmium to the aluminium-magnesium 
alloys increased ductility, and, in certain cases, 
malleability. 
zinc, and aluminium with magnesium had valuable 
properties at room temperature, but were weak 
above 300 deg. C. Their working properties (hot 
or cold) not on the other hand, an 
illoy containing cadmium 8 per cent., zine 2 per 
cent., and aluminium 6 per cent. had valuable 
mechanical properties, particularly when slightly 
cold-worked. In conclusion, it should be pointed 
that while some of the alloys studied had 
interesting properties, no alloys had yet been made 
which responded satisfactorily to heat-treatment in 
the manner characteristic of certain well-known 
aluminium alloys. 

Mr. A. J. Murphy, who opened the discussion, 
said that it would be interesting to know how far 


were good ; 


out 


this work at Teddington had been carried and how 


close to the almost immediate exploitation of mag- 
nesium alloys the results had approached. The 
specific gravity values of the various alloys investi- 
yated should, he thought, have been added to the 
mechanical test results, because it was on specific 
gravity that the whole case for magnesium alloys | 


turned. Mr. Prytherch had said that the quaternary 
alloys of cadmium, zinc, and aluminium with 
magnesium were weak above 300 deg. C. This, 


however, was true of most of the high-strength 
aluminium alloys as well, Dr. C. H. Desch, F.R.S., 
who spoke next, said that he was associated with 


the investigation on magnesium alloys at the 


The quaternary alloys of cadmium, | 
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difficulty connected with the heat-treatment of 
magnesium alloys was the ease with which these 
sealed. This, however, could be avoided in three 
ways, namely, (1) by conducting the heat-treatment 
in a neutral atmosphere ; (2) by covering the metal 
with magnesium fluoride by an anodic process ; 
and (3) by adding a small amount of calcium. Less 
than 0-1 per cent. was sufficient, and even when 
the alloy was heated up to 500 deg. C., there was no 
perceptible scaling. 


SPECTROGRAPHIC ANALYSIS OF ALUMINIUM. 


The last paper placed before the meeting was a 
contribution by Mr. D. M. Smith, dealing with 
“The Spectrographic Analysis of Aluminium.” 
The author, who read his paper in abstract, stated 
that ordinary photographic records of are and spark 
spectra of graded series of standard alloys of 
aluminium with copper, iron, manganese, silicon, 
and titanium had been investigated from the point 
of view of the establishment of a satisfactory routine 
method of analysis. The spark gave a steadier 
and more reproducible source of light, and, since 
adequate sensitivity of detection of the impurities 
usually occurring in aluminium was obtained, 
analytical tables had been compiled for use with 
the spark method. For routine testing of samples 
an auxiliary alloy of aluminium with 1 per cent. of 
| nickel was used for the auxiliary spectrum method, 
but further accuracy of determination would be 
obtained by direct comparison with suitably- 
selected standard samples. The are method was 
the more sensitive for the detection of traces of 
such impurities as lead and gallium. 

Dr. A. G. C. Gwyer, in opening the discussion, 
|referred to the apparent slowness with which 
spectrographic methods were being taken up in 
this country, and felt that a good deal of educa- 
tional and propaganda work would have to be 
done before these methods would be accepted at 
large. He had submitted samples of aluminium 
for the analysis of various elements by spectro- 


graphic methods, and had obtained excellent 
agreement with the chemical analysis figures. 


Nevertheless, firms could not buy the expensive 
apparatus required until bodies like the Air Ministry 
could be persuaded to accept figures obtained by 
spectrographic analysis. He would like to know 
how long spectrographic analyses took, and how 





National Physical Laboratory, and would like to 
point out that the present paper represented only | 
s portion of that work. It was being carried | 
further, and alloys which showed precipitation 
hardening and gave interesting results were under | 
examination, As mentioned in the paper, rolling | 
difficulties were great, but progress was being made 
and it was being shown that wrought alloys could | 
be obtained although the original ingot structure | 
was unsatisfactory. The prospects of obtaining 
technical magnesium alloys of considerably better | 
properties than those at present available were | 
quite good. 

Mr. H. stated that 


Sutton he was glad that 


Dr. Desch had dealt with the problem of the breaking | 


down of ingots, as he questioned whether the author 
had done full justice to this in his paper. In one 
Mr. Prytherch had added a useful little foot 
note to his date regarding mechanical properties, 
giving details of the rolling programme employed, 
and this procedure might have been adopted in 
other reference had been made to 


cause, 


cases. Some 


extrusion as a means of breaking down the alloys, | 


and it had been his experience that this was a 
convenient method if it could be reasonably em- 
ployed. He would like to know if the author had 
experienced scale formation during heat-treatment, 
and, if so, whether he had been able to get rid of 
it. The next speaker, Mr. J. D. Grogan, said that 
just after the war a good deal of work had been 
carried out on alloys of magnesium, and it had been 
found that if the ductility were increased the limit 
of proportionality was absurdly low, and rice versa. 
Mr. Prytherch, however, had added elements 
whereby the strength was not increased, but the 
resultant metal possessed very reasonable ductility. 

Mr. Prytherch, in reply, said that a good deal 
of work on the forging of the alloys and the breaking 
down of ingots had been carried out since the paper 
had been written. Extrusion was certainly a satis- 
factory method of breaking down ingots. One big 





|copper, iron, zinc, manganese, and titanium, for 


required ? 


many could be made per apparatus and per day. 
How many analyses of aluminium for silicon, 


example, could be carried out per day with one 
spectrograph, and how many workers would be 
In routine chemical analysis, not one 
estimation, but 50, 60 or even 100, were conducted 
at one and the same time, and it was thus possible 
to get through a large number in a day. More- 
over, was it possible to adapt the spectrographic 
method in cases in which it was only necessary to 
have approximate figures, to ascertain, for instance, 
if the iron present in a batch of samples were below 
0-60 per cent. ? 


| Dr. H. W. Brownsdon, who spoke next, regretted 
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| Milbourn, stated that one colleague and himself. 
| using one spectrograph, carried out spectrographic 
|analyses on a whole range of copper alloys and 
| other miscellaneous samples at the rate of 1,000 a 
month, representing an average of about 40 a day. 
Mr. Smith, in a brief reply, stated that two 
| persons, working with one spectrograph, could 
| take 30 spectra in an hour. Given a certain amount 
|of organisation, and provided both were trained 
| to carry out analyses, they could deal with an 
| enormous number of spectra in a day by taking 
turns at the various operations involved. Mr. yan 
Someren’s remarks had been most instructive, and 
|if his research on plates could be published it 
| would be most useful to workers in this field. In 
a closing speech, the President, Dr. H. Moore, 
| stated that the present paper contained the addi- 
tional work done by Mr. Smith since the publication 
| of his book on the subject.* Analytical chemists 
had, perhaps, shown reluctance in adopting the 
spectrographic analysis method because it was 
purely a physical method. The relatively high 
cost of the apparatus and the necessary training 
involved might be other reasons. Furthermore, jt 
might have been feared that the results were not 
so exact as were those obtained by chemical analysis. 
That fear was, however, being overcome, and those 
who had adopted the spectrograph had been more 
than pleased; the advances in speed and in the 
amount of work that could be carried out, perhaps 
more particularly in routine analyses, were very 
great. In conclusion, he felt convinced that if 
something of a somewhat extraordinary nature in 
connection with spectrographic analysis became 
manifest, the rule adopted by the Publications 
Committee of the Institute might be relaxed. 

Dr. Moore then thanked the authors of all the 
papers for their contributions, and proposed votes 
of thanks to the Institution of Mechanical Engineers 
for the accommodation they had kindly afforded 
for the meeting, and to Dr. 8. L. Pearce and the 
directors of the London Power Company for pro- 
viding facilities for the visit to be paid that after- 
noon to the Battersea Power Station. Announce- 
ments that the May Lecture would take place on 
May 8, when Professor W. L. Bragg, F.R.S., would 
deal with ‘“‘ Atomic Arrangements in Metals and 
Alloys,” and that the autumn meeting would take 
place in Newcastle-upon-Tyne, from September 9 
to 12, terminated the proceedings. The above- 
mentioned visit to Battersea Power Station was 
attended by many of the members, and proved 
a most instructive and enjoyable function. 











LETTERS TO THE EDITOR. 


THE PROTECTION OF STEELWORK 
BY PAINT. 


To THe Epiror oF ENGINEERING. 
Sir,—In the article by Mr. W. E. Highfield on 
“The Protection of Steelwork by Paint ” (pages 177 
and 205, ante), mention is made of linseed oil as 4 
priming coat, and to help loosen mill scale. I beg 





that the present was the last paper on this particular 
subject which would be presented to the Institute. 
This matter was also referred to by the next speaker, 
Dr. R. Seligman, chairman of the Publications 
Committee of the Institute. He said that his 
Committee held the opinion that the subject of 
spectrographic analysis was so important that it 
had accepted papers by Mr. Smith and other 
authorities, because it felt that there was nowhere 
else for them to publish their results. Latterly, 
however, societies which dealt with analytical 
matters were realising the importance of the 
subject, and matters had reached a stage at which 
the Institute could conveniently retire. Mr. E. | 
van Someren, who spoke next, said that recently | 
he had been comparing 14 kinds of plate for spectrum | 
photography in the ultra-violet, and the plate he | 
would recommend was the Ilford Special Lantern | 
plate. Among other advantages, this plate had an | 
extremely fine grain, which enabled the operator to | 
take advantage of the full resolving power of the 
spectrograph in a way impossible to users of coarse- 
grained plates. Lantern plates should always be 
developed to completion, and they then gave clean, 
contrasting spectra. The last speaker, Mr. M. 


| 





respectfully to suggest that this is a thoroughly bad 
practice, as linseed oil is an unsaturated hydrocarbon 
and an accelerator of corrosion. 

I am firmly of the opinion, from long observance, 
that a priming coat of the old-fashioned hand-mixed 
red lead is the best anti-corrosive pigment we know of. 

This, of course, is due to the fact that the peroxide of 
lead present in red lead possesses the property 0! 
rendering the surface of steel ‘‘ passive *’ and unaffected 
by air, water, or carbonic acid, which are the usual 


| agents in the production of rust. 


There is ample evidence, from samples of steel 50 
treated, that a film of oxide is produced, continuous 
and durable, which protects the metal from further 
oxidation. 

Unfortunately, however, there the 
“nigger” in this simple way of preserving steelwork 
after it has been thoroughly cleaned, and this is the 
problem presented by the red lead itself. 

Red lead produced by the old-fashione 
which has the above-mentioned anti-corrosive 
ties, is relatively coarse grained, and, being very dense, 
settles rapidly in its medium and reacts very rapidly 
with linseed oil, setting into a hard mass, this property, 


is inevitable 
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* Metallurgical Analysis by the Spectrograph, by 
Smith, Research Monograph No. 2 of the Britis! 
Ferrous Metals Research Association, London, 195 
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incidentally, being highly valued by the pipe-fitter for 
cementing joints, &c. 

It follows, then, that such red lead, if used as paint, 
must be mixed by hand on the job, in small quantities, 
immediately before application. 

This, of course, is a slow and expensive business, 
and its covering power is relatively small, and so 
processes have been developed to produce a “ non- 
setting’ red lead, which have resulted in a more 
finely-divided pigment that settles less rapidly in a 
medium and is relatively non-reactive also. Unfortu- 
nately, there is also a corresponding reduction in its 
action in making steel “ passive,’”’ and its anti- 
corrosive properties have been seriously diminished. 

Failures with such modern red lead as an anti- 
corrosive agent have, therefore, led to the introduction 
on the market of many substitutes. 

The writer would emphasise, however, that there is 
no preservative so good for structural steelwork as the 
old-fashioned red-lead priming: this, properly applied 
on well-cleaned steel and followed by one or two 
coats, as required, of a full-bodied paint, would 
provide a coat of preservative that would keep steelwork 
intact for many years. 

Yours faithfully, 
A. E. Prrxrys, M.I.8truct.E. 
“ Homecroft,” 
Lawton-road, 
Rainhill, Lancs. 
March 20, 1935. 








MAXIMUM BENDING MOMENT AND 
SHEARING FORCE DIAGRAMS FOR 
MOVING LOADS. 

To THE Eprror oF ENGINEERING. 


Six,—In the more elaborate settings or in the case 
of varying conditions, graphical methods of analysis 





vertical intercept between c and the base line ee’ ; 
similarly, the vertical intercepts between k’ and h’ 
and the base line ee’ represent the bending moments 
under W, and W,, respectively. 

Now as the beam moves to the left it takes up the 
positions F F’, GG’, &c., and the corresponding 
change in the bending moment diagram is that the 
base line e e’ change to ff’, gg’, and so on. Thus, by 
drawing all the base lines aa’, bb’, &c., the vertical 
lines from ¢, k’ and h’ to these several base-lines give 
the changing values of the bending moments under the 
loads W,, W,, and W,, respectively. It will be noted 
that loads which are not actually on the beam and 
are not, therefore, giving rise to bending moment, 
are automatically eliminated. For example, in the 
setting K K’, W, and W, are eliminated, the diagram 
kk’ ck being that for W, alone. 

It is now only necessary to transfer these bending 
moment ordinates to the final diagram, plotting each 
at its proper section of the beam. In describing the 
process of preparing the diagram, it is desirable to 
plot all the values of bending moment under W, and 
to draw the curve of bending moment at each section 
as it comes under this load. Loads W, and W, have 
been similarly treated, and the diagram presents 
three separate curves, each showing how the bending 
moment varies from point to point in the beam, as 
these individual loads, respectively, pass over it. It 
will be seen that each of these curves consists of three 
distinct parts. For the first two feet W, gives the 
parabola due to its own action alone. Then for the 
next three feet the curve is that due to the two loads 
W, and W,. For the remaining ten feet, a third para- 
bola is due to all three loads. In practice, of course, 
it is unnecessary to plot all these values, only those 
giving the maximum values are necessary, as indicated 
by the continuous boundary line of the diagram. 

In my opinion, the diagram of maximum bending 
moments can be constructed by this method in half 
the time required to determine, draw and cut out the 
parabolic template and to calculate and lay out its 
several base lines as suggested by Mr. Capper. 
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have a tendency to become complex and difficult of 
interpretation unless a suitable technique is evolved 
yw WY 
A 
B 


B‘ 





c! 






































to enable the results to be readily ascertained and 
collated in detail. Probably this is the reason why 
the graphical determination of bending moments due 
to moving loads is considered a complicated process, 
as was stated in an article by Mr. P. L. Capper, on 
page 219 of your issue of March 1 last. 

Actually, as the following example shows, the graphi- 
cal solution can be worked out quite simply by using 
the ordinary method of drawing the bending moment 
diagram, and it is applicable to any number of loads, 
whet hi r or not all are on the beam. 

The example given below takes the case of three 
concentrated loads, W,, W,, and W;, approaching the 
beam from the left and travelling across and off the 
beam, which, for convenience, is taken as of a short 
Span of 15 ft., the loads being 5, 4 and 3 tons, respec- 
tively. Consider the loads as stationary and the beam 
“8 moving from right to left as indicated by the succes- 
‘ive positions A A’, B B’, C C’, &c., in the accompanying 
diagram. The setting A A’ shows W, on the beam, 
while, n BB’, W, and W, are on the beam. Taking 
EE’, in which all three loads are on the beam, and 
drawing the bending-moment diagram for this setting, 
~ igure obtained is cee’ h’ k’c. The only difference 
Tom the usual procedure is that the lines c e and h’ e’ 
‘re produced indefinitely. In this diagram the bending 


moment at the section under W, is represented by the 

















The scale of the bending moment diagram is obtained 
as follows :—If the polar distance is p ft., as measured 
on the space scale, and the force scale is such that 
1 in. represents » tons, then the scale of bending 
moment is 1 in. represents » p ton-ft. unit. 

Yours, &c., 
J. A. CoRMACK. 
Central Polytechnic, Croydon. 
March 9, 1935. 








THE VARIABLE PITCH AIRSCREW. 


To tHe Eprror oF ENGINEERING. 


Sir,—In the issue of ENcrngERING dated February 22, 
1935, in the article on the variable pitch airscrew, I am 
reported as having spoken “against” the variable- 
pitch principle at the discussion at the Royal Aero- 
nautical Society in 1928. I was surprised to read that, 
even so far back as 1928, anything I said could have 
been interpreted as unfavourable to pitch variation. 
I therefore re-read my contribution. With the 
exception of a re-statement of the well-known fact 
that, if the aeroplane characteristics are such that a 
suitable fixed-pitch airscrew has a low value of the 
pitch-diameter ratio, no improvement can be expected 
from a variable pitch airscrew, my remarks appeared 





to be entirely favourable. Indeed, in one respect. 
they were too favourable;, The full improvement of 
thrust power on the climb for which I gave estimates 
at several values of the pitech-diameter ratio cannot, 
in fact, be realised in a sustained climb on account 
of the restriction of engine rotation rate. I had 
assumed maximum permissible rotation rate, and 
present practice limits the use of maximum engine 
speeds to five minutes, 

Excluding special applications and considering 
only aeroplanes for normal duties, the increased interest 
in the variable-pitch airscrew in recent years arises 
in the following way. The pitch-diameter ratio of a 
suitably chosen airscrew increases with the ratio of the 
speed of the aeroplane to the speed of the tips of the 
blades due to the rotation. In a slow-speed aeroplane 
a sufficiently high value of the pitch-diameter ratio 
to make pitch variation beneficial can be obtained 
by reducing the airscrew tip speed by choice of a suitable 
gear ratio (as I pointed out in the discussion). In 
existing engines, the gear ratio supplied gives little, 
if any, possibility of improvement if the maximum 
speed is below about 150 m.p.h. to 130 m.p.h., depending 
on the rotation rate allowed on the climb. In high- 
speed aircraft, however, since the tip speed is limited 
to avoid the loss of efficiency which comes from tip 
speeds near the velocity of sound, a high value of the 
pitch-diameter ratio is necessarily involved. Pitch 
variation is therefore beneficial, and ultimately, when 
the pitch-diameter ratio reaches such a value that the 
airscrew blades are stalled during the take-off run, 
the loss of thrust during the take-off may become so 
serious that variation of the pitch may be regarded as 
essential. 

In 1928 there were very few aircraft which would 
have benefited from pitch variation. We are now 
probably in the second stage when in many instances 
a variable pitch airscrew offers definite advantages. 
If, as seems probable, the present rate of increase ol 
speed range of aircraft continues, we shall soon be 
in the third stage, when a variable-pitch airscrew is 
necessary to obtain adequate thrust in the take-off. 

Yours faithfully, 
R. A. Capon. 
Royal Aircraft Establishment, 
South Farnborough. 
March 14, 1935. 








CORROSION FATIGUE PROPERTIES 
OF DURALUMIN. 


To THE Epitor oF ENGINEERING. 


Str,—Your report of my remarks on the Corrosion 
Fatigue of Duralumin, at the Institute of Metals 
meeting, in your issue of March 15 (page 289, ante), 
gives a somewhat misleading account of my views. 
Evidently I expressed myself badly, and would ask 
your permission to state the matter afresh. 

That corrosion can be prevented by a completely 
waterproof coating is almost self-evident, but such a 
coat will generally be thick, and will alter appreciably 
the dimensions of the parts coated. Furthermore, 
coatings which might be effectively waterproof under 
static conditions may become appreciably pervious 
under alternating stresses. I feel that the problem 
may be solved ultimately by adopting coatings which 
make no pretence to be waterproof, and which are so 
thin that they will not interfere, for instance, with a 
nut running over a screw thread. If the coatings 
contain a specifically inhibitive substance, there is 
nothing essentially improbable about securing protec- 
tion in this way. It is, for instance, possible to apply 
such coatings to steel screws, and obtain a very sensible 
increase of the time needed to produce rust. The 
results obtained so far fall far short of what is needed 
for practical purposes, but they are sufficient to show 
that it is in no way ridiculous to expect an ultimate 
solution on these lines. 

Yours, &c., 
Untick R. Evans, 
The Metallurgical Laboratories, 
Cambridge University. 
March 19, 1935. 








CoprperR ALLOYS FOR ENGINEERING INDUSTRIES,—An 
attractively-produced little book, which deals with 
copper alloys for the engineering industries, has been 
issued by Messrs. Barronia Metals, Limited, Parsons 
Green, London, 8.W.6. This contains particulars of the 
high-grade alloys made by the firm, which include the 
nickel, | sean copper-tin, and high-lead plus nickel 
types of bronzes. © composition, mechanical proper- 
ties, microstructure and other general data are given 
regarding each particular alloy, and notes concerning 
foundry technique, machining, fitting, and working, 
and tabulated and other information showing the 
strength of various alloys at high temperatures and their 
resistance to corrosive influences and' superheated steam, 
areincluded. The little work contains numerous illustra 
tions, and in an appendix are given useful weight 





conversion, and other tables. 





REGISTER OF SHIPPING. 


Tue 45th annual report of the British Corporation 
Register of Shipping and Aircraft, while mainly 
concerned with matters affecting the subscribers to 
the Register and owners of vessels holding its classi- 
fication, such as the recent revision of the ship and 
machinery Rules, contains also a number of items of 
wider interest. At the figure of 31,000 tons the 
total of classed tonnage built during the year ended 
December 31, 1934, although still only one-seventh of 
the normal amount, is some 40 per cent. greater than 
in the previous twelve months, and the variety of the 
vessels included in this total indicates that the shipping 
improvement is becoming more generally distributed. 
The largest vessel in the list is the cargo motorship 
Houston City (4,935 tons) with Doxford engines, built 
by the Furness Shipbuilding Company for the Cardiff 
firm of Sir William Reardon Smith and Sons. 

The extended use of welding in ship and engine 
construction is the subject of several references. The 
engine framing and bedplate of the Houston City were 
fabricated and electrically welded, as also were those 
of the enclosed three-cylinder compound steam engines 
built by Messrs. A. Stephen and Sons for the Henderson 
cargo steamer Martaban. Comparative service records 
of particular value in the study of ship welding are 
expected from the Firth of Forth ferries Queen Margaret 
and Robert the Bruce, the latter of which is welded 
throughout, the sister vessel being riveted in the usual 
manner. Both are driven by Davey Paxman engines 
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Two methods have been followed in the manufacture 
of mining explosives to minimise the chances of ignition 
of firedamp. These are (a) the mixture of sodium 
chloride or other non-explosive “ cooling salts” with 
the explosive material, or (6) the addition to nitro- 
glycerine of a ‘ cooling agent’ which is either itself 
explosive or can take part in the explosive reactions. 
In the latter class ammonium nitrate or sodium nitrate 
are typical examples. Alternatively, a combination 
of both methods is sometimes employed. In Great 
Britain, Belgium and Germany all permitted explosives 
for colliery use contain cooling salts. Ammonium 
oxalate and sodium carbonate, which were first tried 
in this connection, have been replaced by alkali chlor- 
ides, chiefly sodium chloride. The greater part of the 
British coal-mining explosives contain from 14 per cent. 
to 36 per cent. of common salt or its equivalent. All 
the German and Belgian and most of the British ex- 
plosives contain ammonium nitrate. In France the 
explosives contain no cooling salts but contain a high 
proportion of ammonium nitrate; and are otherwise 
remarkable for the small number of constituents used 
in their manufacture. Although in America both 
types are used, cooling salts are not favoured owing to 
the resultant decrease of strength and sensitivity 
which accompanies their use. 

The fact that modern coal-mining explosives possess 
a high degree of safety is shown by the relatively small 
number of ignitions of firedamp due to shot-firing. In 
this country not more than one ignition occurs for 





coupled to Metropolitan-Vickers generators, the motors 
being connected to the paddle shafts by chain gearing. 

The revision of the Rules of the Corporation, which | 
included recasting the tables of longitudinal scantlings, | 
a considerable expansion of the machinery rules, and | 
what is described as a “ reconstruction ” of the special | 
survey rules, included, also, a list of new requirements 
for ice strengthening. These are divided into five 
grades ranging from protection against occasional ice, 
to the highest standard required by the Government of 
Finland. The new Rules took effect as from 
November 1, 1934. The survey of aircraft, in which the 
British Corporation was early associated, showed a 
further increase during the year. In this work the 
Corporation has acted jointly with the corresponding 
Committee of Lloyd’s Register, the two authorities 
combining to become the Joint Aviation Advisory 
Committee in 1932, at the instance of the Air Ministry. 
The future development of aircraft survey work is at 
present subject to some uncertainty, however, in view 
of the recommendations of the Gorell Committee on 
the control of civil aviation. 

The address by Mr. G. J. Innes, vice-chairman of 
the Corporation, with which he presented the report 
on February 27, expressed some doubt regarding the 
possible effect of the Government scheme for the 
rehabilitation of British shipping, and commented on 
the absence of any safeguard against the defects which | 
had been found in the operation of the Trades Facilities 
Act. In particular, he instanced the risk that the 
Government plan might provide funds for owners who | 
could not or would not obtain them through the normal 
channels, for the construction of ships which could not 
operate successfully without embarrassing existing 
British services. 

Mr. Maurice E. Denny, C.B.E., chairman of the 
Technical and Aviation Committee, followed Mr. Innes’s 
address with a review of the technical work of the year, 
and outlined the changes in the Rules. These now | 
embody tables covering all normal requirements for | 
vessels from 100 ft. to 750 ft. long. He remarked upon | 
the great variety of “ economy ”’ engines, boilers and | 
auxiliaries, which ‘‘ engineers have been and are busy 
producing without stint.” There is something new and 
different, he said, in the propelling power of almost 
every new ship, and a shipbuilder might be pardoned 
for wishing that engineers would settle down to a | 
lesser number of well-marked “ best types" for 
different services. He drew particular attention to the 
extended development of electricity on board ship, 
alike in “ hotel’ equipment, auxiliary machinery, and | 
main propelling plant, observing that the evidence of | 
expansion in every diection is now strong enough to | 
justify the suggestion that marine engineering is reach- | 
ing the closing stages of a great steam era, and entering 
upon an electric era in which steam is a subsidiary. 

Turning to the aviation branch of the Corporation's 
work, Mr. Denny summarised the evolution of aircraft 
survey practice during the last 10 years and the 
organisation of the Aircraft International Register, in 
which the inspection authorities of France, Germany, 
the United States, Norway, Italy, and Japan, with the 
British Corporation representing Britain, agreed on 
the application of common rules as far as practicable. 
The association of the British Corporation with the 
International Register terminated on the formation of 
the Joint Aviation Advisory Committee in conjunction 
with Llovd’s Register. 
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every million shots fired. Nevertheless, efforts continue 
to be made in various countries to eliminate entirely 
this source of accident. In Great Britain the Safety 
in Mines Research Board has followed a consistent line 
of research similar to that adopted during the develop- 
ment of modern mine explosives, a study being made 


|of the use of cooling salts and of the various effects 
|of variations in the composition of the explosive 


materials. Some results of recent investigations in this 
connection, and particularly with reference to the use 
of ** sheathed *’ explosives for coal-mines, are embodied 
in a S.M.R.B. paper lately published.* 

Sheathed explosives were developed in Belgium and 
are now used there in large quantities. A sheathed 
cartridge consists of an inner explosive cartridge 
wrapped in paper in the usual way, and surrounded 
along its length by incombustible sheathing material, 
the whole being contained in an outer wrapper of paper. 
There is no sheathing material at the ends of the 
cartridges as this might interfere with the passage of 
the detonation wave from one cartridge to the next. 
The first results of experiments made by Lemaire in 
Belgium were published in 1914. After establishing 
the efficacy of the sheath in preventing the ignition 
of firedamp, perhaps Lemaire’s most important 


| observations were that the effect was dependent upon 


the nature of the material used for sheathing and not 
on its mass alone, and that the relative effects of 
different substances varied with the type of explosive 
with which they were used. 

In the prevention of ignition of firedamp the use of 
stemming is only effective with respect to a blown-out 
shot. In practice it has been observed that ignitions 
of firedamp are apparently most frequently due to 


| overcharging of the shot-hole, or running across or close 


to a break. To prevent ignition of firedamp with 
certainty in all conditions of shot-firing the stemming 
must surround the explosive. The large amount of 
ordinary stemming required to accomplish this renders 
it impracticable. But if stemming is used which has a 
specific chemical or physical effect this difficulty can 
be overcome. The sheathed explosive provides the 
simplest and most practicable method of using an 
* envelope of stemming.” 

There are three main causes of ignition of firedamp 
by explosives, viz.: (@) a blown-out shot, (b) an over- 
loaded shot-hole, and (c) the existence of breaks or 
fissures across or near the shot-hole. Methods by which 
each of these conditions may be approximated in 
experiments have been developed at the Research 
Station at Buxton. Thus the blown-out shot is imitated 
by firing charges of explosive without stemming. The 
overloaded shot-hole is most conveniently represented 
by suspending the charge of explosive at the centre 
of a gallery, 5 ft. in diameter, containing the firedamp 
mixture. Breaks and fissures can be represented by 
firing the explosive from a cannon into a long and narrow 
gallery, 1 ft. in diameter, containing the explosive gas 
mixture. This test was ascertained to be actually 
more severe than is possible in practice. For studying 
sheathed explosives the freely suspended charge has 
been regarded as the most important method of testing. 

A variety of substances were tested for their suit- 

* The Ignition of Firedamp by Coal-Mining Explosives. 
Part Il.—Sheathed Explosives. By C. A. Naylor, 
W. Payman and R. V. Wheeler. Safety in Mines Research 
London: H.M. Stationery Office, 
ouse, Kingsway. [Price 9d. net.] 











ability as sheathing material. These included inhibitors, 
substances with high thermal conductivity, substances 
that would yield a gaseous protective blanket, redu 
agents, oxidising agents, &c. 

The most effectual sheathing material examined was 
iron filings. Although not practicable in the size of 
sheath used, owing to weight and cost, it was con. 
sidered that it might be used in the form of a wrapper 
similar to emery paper. This, however, was found to 
be insufficient. Of the other substances tried, sodium 
bicarbonate and sodium hyposulphite were the most 
effective; the former, being cheaper and more stable, 
was preferred. It was thought that a greater effect 
might be obtained by using a mixture of sodium 
bicarbonate and hyposulphite, on account of the simul- 
taneous effect of the different modes of action of the 
two substances, but the results were the same with 
the mixture as with each substance alone. This, and 
the results of earlier experiments with iron filings, 
suggests that the cooling effect of the sheath material 
is more important than any “ blanketing” effect of 
carbon dioxide from sodium bicarbonate or any 
reducing effect of sulphur dioxide from sodium hypo- 
sulphite. 

It is necessary to prevent sodium bicarbonate from 
coming into contact with the explosive, so as to avoid 
any possible deleterious chemical interaction. By 
waxing the explosive cartridge, as is always done with 
powder explosives (but not necessarily with gelatine 
explosives), contact is avoided. Since waxing a 
cartridge alters its composition, an official re-test is 
required if waxed wrappers have not previously been 
used. With the British sheathed explosive, as now 
manufactured commercially, the inner cartridge, 
which must be of a permitted explosive, is usually 
1} in. in diameter, and is contained in a waxed wrapper. 
The finished sheathed cartridge is then 1% in. in 
diameter. The outer wrapper is made of strong paper, 
but is not waxed, and the ends of the wrapper are not 
folded over as in the usual cartridge, but instead, a 
dise of paper is placed over the end, and the end of the 
wrapper gummed on at the edges only. Sodium 
bicarbonate has been adopted commercially as the 
sheathing material. Extensive tests of sheathed 
explosives under practical mining conditions have 
shown them to be as effective as the corresponding 
unsheathed explosives. 
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LAUNCHES AND TRIAL TRIPS. 


“* RoruEesay Castie.’’—Single-screw cargo motorship ; 
eight-cylinder, double-acting, two-cycle Harland-B. and 
W. Diesel engine. Launch, February 21. Main dimen- 
sions: 445 ft. by 61 ft. by 36 ft. 9in. Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. The Union-Castle Mail Steamship Company, 
Limited, London. 

“San Aporro.”—Single-screw oil-tank motorship ; 
eight-cylinder, four-cycle, solid-injection, single-acting 
Diesel engine supplied by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, Newcastle-upon-Tyne. 
Launch, February 21. Main dimensions: 442 ft. 6 in. 
by 60 ft. by 32 ft. Built by Messrs. Furness Shipbuilding 
Company, Limited, Haverton Hill-on-Tees, for Messrs 
Eagle Oil and Shipping Company, Limited, London. 

“Sureve Leacue.’’—Twin-screw steamer for cargo 
and livestock service on the Holyhead and Dublin 
(North Wall) route ; Parsons turbines with single-reduc 
tion gearing. Placed in commission February 26. Main 
dimensions: length 309 ft. 6 in., beam 44 ft. 6 in. 
zross tonnage 1,343. Built by Messrs. Denny and 

rothers, Limited, Dumbarton, for the London Midland 
and Scottish Railway Company. 

‘“* Brasi..”’—Twin-screw oil-tank motorship; Bur- 
meister and Wain Diesel engines. Launch, February 26. 
Main dimensions, 460 ft. by 59 ft. 6 in. by 34 ft. Built 
by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark, to the order of Messrs. The Texas Compan) 
of New York, for the Texas Company of Oslo, Norway. 

‘“* PAKPANANG.”—Twin-screw passenger and cargo 
motorship for service between Bangkok and the ports 
on the Malacca Coast; Burmeister and Wain two- 
stroke cycle Diesel engines. Trial trip, February 27 
Main dimensions, 150 ft. by 26 ft. 6 in. by 9 ft. Built 
to the order of Messrs. The Siam Steam Navigation 
Company, Limited, Bangkok, by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark. 

“San ALVARO.”’—Single-screw oil-tank L 
eight-cylinder, four-cycle, single-acting Hawthorn-Werk- 
spoor Diesel engine, supplied by Messrs. R. and W. 

awthorn, Leslie and Company, Limited, Newcastle- 
upon-Tyne. Trial trip, March 14. Main dimensions, 
442 ft. 6 in. by 60 ft. by 32 ft. Built by Messrs. Swan, 
Hunter and Wigham Richardson, Limited, Wallsend-on- 
Tyne, for Mesers. Eagle Oil and Shipping Company, 
Limited, London. 

“ TRIASTER.”—Single-screw cargo and passenger 
motorship to carry phosphates in bulk and passenge™ 
and stores between Nauru and Ocean Islands and 


motorship ; 


Australia and New Zealand; four-stroke, sing acting 
Harland-B. and W. Diesel engine supplied by — 
ri 


J. G. Kineaid and Company, Limited, Greenock. 
trip, March 15. Main dimensions, 400 ft. by 5% ft. by 
37 ft. Built by Messrs. Lithgows, Limited, Port Glasgow, 
for the British Phosphate Commissioners, London. 
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TRANSMISSION-LINE INSULATORS 
UNDER DEPOSIT CONDITIONS. 


In a paper on “ Transmission-Line Insulators under 
Deposit Conditions,” which was read before the 
Institution of Electrical Engineers, on Wednesday, 
March 20, Messrs. W. J. John and F. M. Sayers said 
that in industrial districts the fouling of insulators was 
due to wind-borne dirt, which was generally easily 
removable by mechanical means, though sometimes 
it was sticky or tarry. In seaside and river districts, 
it was caused by strong winds depositing salt. Flash- 
overs at the working voltage were the usual result. 

A study of the faults on two 33-kV lines in Essex and 
Kent, respectively, which were fitted with cap-and-pin 
suspension or tension units, showed that these invariably 
took place during fog and mist, and that all the 
insulators were covered with dirt on the underside. 
No faults occurred during, or soon after, rainfall. 
The tension units, on which no faults took place, were 





though a clean insulator would do so. Though at first 
the dust deposited was light and easily removable, 
any deep ridges on the under surfaces became coated 
with a steadily-increasing layer through which a 
leakage current passed when it was moistened. This 
had the effect of baking the deposit on to the insu- 
lator and making it difficult to remove. 

In the case of the insulator shown in Fig. 1, the 
action of the rain on the outside surfaces was beneficial, 
provided it struck them with sufficient force to wash off 
the dirt, but was worse than useless on the under sur- 
faces, where it could only damp the dirt by splashing. 
The reduction of the amount of deposit on the under 
surface was therefore a matter of importance in the 
development of anti-fouling insulators, It had been 
found that insulators with plain under sides showed 
a remarkable reduction in the amount of dirt collected, 
and this was almost certainly accounted for by the 
practically eddy-free air-flow past the surface. Much 





attention had, therefore, been given recently to insulator 
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not so dirty as the suspension units ; and birds did not 
give rise to trouble on three-unit insulators, except 
where bird guards were fitted. These facts were taken 
to indicate that conditions could be improved by 
increasing the leakage length of the suspension units 
and, especially, by increasing the leakage distance 
exposed to direct rainfall. It was therefore decided 


to add a further unit to the existing three, and since 
November, 1932, no faults had occurred, nor had 
any cleaning been effected. It was, however, clear 


from the state of the insulators that one cleaning per 
year would be necessary, as 1 oz. of solid matter had 


been collected from a single unit after only six weeks’ 
exposure ° 

A normal cap-and-pin insulator of the type shown 
in Fig. | was subjected to weather conditions which 
could bx conveniently divided into two categories : 
Ordinary weather, either dry or wet and with or without 
wind ; and misty or foggy weather or weather associated 
— formation. The real reason for failure, which 

rly 


ways occurred under the latter conditions, 
was the steady accumulation of deposit on the under 
surface during ordinary weather. For, though rain 
would wash the upper surface clean, the under surface 
would retain its deposit. The deposits washed off 


the upper surface, however, soon re-formed, so that, 
Ach "<1 of a given period the insulator would have a 
a its “Pp ait on its upper surface and a heavy deposit 
+ ha under surface. A dirty insulator might not, 
lee be able to withstand the conditions in the 
of Sees category, owing to the condensation 


e and the formation of additional deposit, 
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by sheds, and the sheds used should have the maxi- 
mum permissible diameter and should be as horizontal 
as possible. 

The lower the wet flashover voltage, the smaller was 
the number of sheds required and the better could a 
given length of porcelain be utilised from the anti- 
deposit point of view. Obviously, there was a minimum 
value of wet flash-over voltage for satisfactory opera- 
tion, but it was important to consider to what extent 
the factor of safety embodied in the normal wet flash- 
over characteristics could be reduced in an attempt to 
obtain improved anti-deposit characteristics. It was 
the authors’ opinion that any reduction of wet flash- 
over characteristics at this stage should be made with 
great caution. For, as had already been pointed out, 
such reduction would only alleviate the deposit trouble 
at the expense of that due to normal rain. Moreover, 
the possibilities of producing improved anti-depesit 
designs, while retaining normal wet flash-over charac- 
teristics, had by no means been exhausted. 
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designs in which protected 
under surfaces were reduced 
to a minimum, as much of 
the surface as_ practicable 
being exposed to the cleans- 
ing action of wind or rain. 
The cleansing action of the 
wind was much more uncertain than that of rain and 
unless the surface was correctly shaped the result might 
be the deposition instead of the removal of dirt. At 
the same time, wind, even when carrying deposits, 
was a powerful cleansing agent, if allowed to operate 
on a suitably designed surface. 

As the result of the experience obtained on the lines 
mentioned above, the design shown in Fig. 2, was 
produced. This was based on the idea that as 
much as possible of the surface should be exposed 
torain. It would be seen from Fig. 2, which illustrated 
an insulator with a diameter of 10 in, and a height of 
5 in., that an appreciable increase in exposed surface- 
leakage distance had been obtained by reversing the 
relative positions of the cap and pin. This gave the 
same total leakage distance as that of the insulator 
shown in Fig. 1 without any increase in dimensions. 
Tests indicated that this design might be an improve- 
ment so far as fouling was concerned without any 
increase in cost. 

It was decided to base further designs on an attempt 
to increase and improve the surfaces exposed to direct 
wind-washing. A plain rod had the greatest possible 
length of wind-washed surface, But to obtain adequate 
wet flash-over characteristics rain sheds were essential ; 
and the design of these sheds had an important influ- 
ence on the amount of wind-washed surface. On the 
score of cheapness the use of a number of sheds 
was desirable, but from the deposit standpoint this 
was definitely a bad procedure, The best design of 
anti-deposit insulator would have the greatest possible 








length of cylindrical surface unbroken by or shaded 





A design having normal wet flash-over char- 
| acteristics and em bodying the features already 
discussed was shown in Fig. 3, It consisted of 
‘ a solid porcelain body 3 in. in diameter and a 
single porcelain shed which was practically horizontal 
and whose diameter was 12 in. It hada wet flash-over 
voltage of about 60 kV. From the mechanical point 
of view it had the defect that the porcelain was in 
tension. An attempt was made to build an insulator 
of sound mechanical design as well as improved anti- 
deposit characteristics round the normal cap-and-pin 
construction, and with most of the desirable character- 
istics of that shown in Fig. 3. The mechanical design 
of this insulator was shown in Fig. 4, and the complete 
insulator in Fig. 5. Its overall length was 10} in. and 
its shed diameter 11 in. Its dry flash-over voltage was 
100 kV, and its puncture voltage 120 kV. The wet 
flash-over distance was 54in, The clear vertical distance 
was 4in., compared with 7 in. for the design shown in 
Fig. 3, though the total insulator length of a five-unit 
string would be only 52} in. as against 60 in. It 
would be observed that this design, when mounted, 
had its cap at the bottom instead of the top. This 
would enable the space between the long pin and the 
porcelain collar to be fitted with compound when 
desirable. 
In these two designs the metal of the cap occupied 
a length of about 34 in., and it would be advantageous 
if this could be incorporated as part of the insulator 
surface. How this might be done was shown in Fig. 6, 
which illustrated an insulator with a vertical porcelain 
cylinder surrounding the cap. Its height was 5} in. 
The external diameter of the porcelain at the cap was 
6} in., and for a 10-in. diameter unit this.gave a wet 
flashover distance of 2-6 in., corresponding to a wet 
flashover voltage of about 30 kV. This design showed 
promise of giving improved service under deposits 
as compa with normal designs. The vertical 
cylinder surrounding the cap had proved extremely 
well suited to wind cleaning. The wind formed very 
small eddies after striking the cylindrical surface and 
even deposit-laden wind could be made to be practically 
entirely benevolent. A trial string of these insulators 
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had been mounted on a 132-kV line in a district where 
industrial fouling was prevalent, and was examined 
after having been in use of eight weeks. Although 
there had been a fair amount of rain during the pre- 
ceding day, the horizontal surface was covered with 
deposit. The vertical surfaces, however, were quite 
clean. The under surface was covered by a fairly 
thick deposit, particularly round the pin, and a black- 
ened region indicated that corona formation had 
occurred at working voltage. Strings of insulators 
of more normal design were removed from the same 
tower at the same time and had more or less thick 
deposits on all surfaces, thus emphasising the desir- 
ability of the plain unbroken vertical collar. Similar 
insulators erected on the Essex line where deposit 
conditions were worst, showed no measurable reduction 
of flash-over voltage, wet or dry, after four months, 
and had collected a remarkably small amount of dirt 
on the under sides. This was also certainly due to 
the practically eddy-free air-flow past the plain surface. 

Fig. 7 showed a suggested development with a vertical 
wall on the underside. This should keep clean, while 
the increase in the exposed leakage distance and the 
additional eddy-free surface were other promising 
features. A further very promising design was shown 
in Fig. 8. This had a vertical height of 10 in. and an 
overall diameter of 10 in. The vertical collar round the 
cap, the height of which would be determined from 
flash-over and puncture figures, would be washed by 


both wind and rain, while the cylindrical portion below | 


the shed would be wind-washed. Five of these units 
would have approximately the same length as an 
ordinary grid string and would have normal wet and 
dry flash-over characteristics. The puncture value 
per unit was expected to be about 120 kV. Any of 


the designs shown in Figs. 3, 5, 6, and 8 could be given | 


reduced wet flash-over characteristics, either by reducing 
the shed diameter or by using a smaller number of sheds. 

As regards deposit trouble on 33-kV pin-type insula- 
tors, several designs had been tried, but experience 
had been very discouraging. Progress was hampered 
by the only logical reason for the use of such insulators 

—cheapness. This cheapness resulted from the small 
space occupied and from the rigidity, which reduced 
the conductor spacing and the clearances required. 
It therefore appeared that the dimensions of the present 
33-kV insulators, with a vertical distance of about 12 in. 
from conductor to cross-arm, must not be much 
exceeded. A _ satisfactory pin insulator could be 
evolved from the unit shown in Fig. 4. Instead of the 
normal pin it would be provided with a cap suitable 
for mounting on a cross-arm at the bottom end. It 
would have a wet flash-over voltage of 60 kV., its 
dry flash-over voltage being about 90 kV, and it would 
be unpuncturable, It would have the great advantage 
of having much-improved natural cleaning. 

For voltages of 11 kV and below little trouble due 
to salt had been reported, but for voltages of 33 kV and 
upwards this could be very serious under certain con- 
ditions, especially where pin insulators were used. 
The method of failure was the deposition of salt spray 
in moist sticky patches by the wind. These were 
frequently not close enough together to cause trouble 
at once, but when the temperature fell below dew point 
and moisture was deposited on all surfaces, a conduct- 
ing film of salt moisture might be formed and sparking 
at the insulator surface would result, giving excessive 
leakage current and causing the protective gear to 
operate. With a well-designed anti-deposit insulator 
the deposit would remain in separate particles and 
would not form a complete conducting film, even if 
fog conditions persisted for several days. On the 
other hand, even a small amount of salt deposit would 
give, with the formation of dew, a briny solution of low 
resistivity over the whole surface. It was therefore 
essential, for salt conditions, to provide adequate 
under surfaces which would be comparatively pro- 
tected from deposit during a gale. 

The essential feature of ample protected under sur- 
faces could be provided by making these surfaces 
deeply ribbed. R 
view had been produced, of which the most successful 
was that shown in Fig. 9. The upper shell on this 
had a considerable slope on both upper and lower 
surfaces. The slope of the upper surface would assist 


the salt solution to run off the rim of the shed, while | 


the deep recessing of the under surface of the upper 
shell would help to prevent the formation of a complete 
conducting film of salt. The small diameter resulted 
in a higher surface resistance, while the narrow annular 
space prevented a heavy deposit on the surface and, 
combined with other features, prevented arcing. A 
good distribution of electric stress over the contour 
was thus obtained. Though this design had been 
completely successful in its own area it had behaved 
no better than the original insulators elsewhere. But 
this was not to be expected when the variety of con- 
ditions to be faced was appreciated. In fact, it seemed 
logical to suggest that for 33 kV several designs were 
necessary depending on the severity of the conditions. 


number of designs with this end in | 


In developing insulator designs to meet extreme 
salt conditions, such as would be found near the coast, 
it was significant that a 33 kV three unit suspension 
insulator of the type shown in Fig. 1 was practically 
immune from salt trouble. This was probably due to 
the practically equal subdivision of the voltage over 
the string. In a pin-type insulator the major portion 
of the electric stress was ultimately concentrated at 
one part and piecemeal breakdown occurred. The 
design indicated in Fig. 10 should give a performance 
under extreme salt conditions as good as that obtain- 
able from a three-unit suspension string. Its dry 
flash-over distance was 14 in., its wet flash-over distance 
9 in. and the total thickness of porcelain was 2-2 in. 
At 66 kV and 132 kV an orthodox string of suspension 
insulator units gave satisfactory performance for 
ordinary salt conditions. For severe salt conditions 
it was suggested that the units should be provided 
with deep ridges on the under surface as shown in 
Fig. 11 for suspension positions. 











FORGED STEEL GATE VALVES. 

THE gate valves illustrated in the accompanying 
Figs. 1 and 2 have a number of features of interest, 
not the least of which is the extensive use made of 
deposited protective coatings of various metals on 
the working and jointing surfaces. The valves are 


| being fitted to the steam mains of the new Lopulco 


Fig.1. 
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boiler for installation at the central generating station, 
Leicester. This boiler, which is constructed to the 
specification of Mr. John Mould, A.M.I.E.E., chief 
engineer and manager of the electricity undertaking, 
has a maximum steam output of 200,000 Ib. per hour 
at a working pressure of 375 lb. per square inch and a 
total temperature of about 800 deg. F. The whole of 
the valves are of the same type, with some minor 
differences depending upon the size. The valve shown 
in the illustrations is 9 in. indiameter. The new design 
has been developed and patented by Mr. W. G. Barton, 
| Leicester, and the valves are manufactured by Messrs. 
Dewrance and Company, 165, Great Dover-street, 
London, 8.E.1. A characteristic of the design is that 


centre line. 

| permit the gates to be drawn into them when the valve 
is open. 
halves are clamped together by a number of bolts 
of a nickel-chromium-molybdenum steel alloy. 
joint between the halves is of the metal-to-metal type 
|and, in order to ensure a non-corrodible surface, which 
|shall be steam tight, the faces are coated with nickel. 
| After machining, the finish and accuracy is exceedingly 
gz od. 

It will further be noted that there are no independent 
valve seats, the faces of the gate making contact with 
| the edges of the screwed-in branches. These edges 
|} are coated with chromium, as are also the faces of the 
| forged-steel gate. Both the seats and gate are ground 
| and lapped to leave a final thickness of cntaienieay 
|0-004-in. of chromium on each working surface. 
| The gate, on being opened, is drawn up between guide 
| surfaces in the body recess. These guides are also 





faced with chromium, and ensure that the gate assembly | 


| remains parallel in the open position, thus eliminating 
}any tendency to jamb. The threads of the branches 
are coated with a deposit of cadmium, which prevents 
| seizure even after long use. The body and branches are 
formed with a small flange at the end of the thread. 


The body is also machined externally and the | 


The | 


Steam-tightmess is ensured by covering the joint at 
the edge of the flange by a light sealing weld. Should 
the valve require to be taken apart, this weld is removed 
by filing, when no difficulty will be experienced in 
unscrewing the branches. A similar application of 
cadmium deposit is made on the thread of the valve 
spindle, where it is screwed into the ring surr: unding 
the two halves of the gate. The spindle itself is of 
heat-resisting stainless steel. The branches of the 
valve are formed with ‘‘ Corwel”’ flanges designed for 
welded and rolled connection to the steam pipes, by 
Messrs. Aiton and Company, Limited, Derby. Ajj 
valves above 2} in. in diameter are so formed, the whole 
of the main steam pipes having welded joints. 

The gate-operating gear is generally of standard 
type. The bridge is of forged steel with bronze 
bushing, and a ball thrust bearing is fitted. The 
columns are of mild steel and are set diagonally in 
plan, one being screwed into each half of the body. 
The sliding guide piece is also of steel, and embraces 
the columns so that the spindle cannot turn. The 
threaded portion of the spindle is protected by a bronze 
cap when the valve is open. The spindle can be 
removed without any of the valve joints having to be 
broken. We understand that a valve 7 in. in diameter 
has been subjected to severe treatment under working 
conditions for a period of 16 months, at the conclusion 
of which the chromium faces were found to have with- 
stood superheated steam conditions with entire success. 
| The deposition of nickel, chromium and cadmium on 
| the several parts of the valves has been carried out by 
| Messrs. Fescol, Limited, 101, Grosvenor-road, London, 
8.W.1. 














A NOTE ON CABLE CONTROLS. 
By H. 8. Rows tt. 


FREQUENTLY it is necessary to actuate or adjust a 
piece of mechanism from a distance, as, for example, 
carburettors, clutches, magnetos, pumps, ailerons, 
rudders, brakes and even shock absorbers on vehicle 
suspensions. Often it is not possible, on account of 
intervening obstructions or because of the complex 
motion of the part to be adjusted, to use a simple rod 
or link or other prime mechanical element. In such 
cases an attractive — of solution is offered by 
the cable form of control, such as is known under the 
names of Bowden, Ahrens, &c. But while the prospect 
of solution is attractive at a casual glance, it is often 
found on closer examination that the cable control 
offers only a limited and sometimes a difficult solution. 
Sometimes the limitations of the cable control are 


Taste I.—Free Sheath. 














| 
, mq. Efficiency 
To tb. T, Ib. | T,/To =« Me Per Cent. 
| 

5 8-0 1-60 | 0-1495 | 62-5 
10 15-5 | 1-55 | +1395 64-5 
|} 23-0 1-53 0-136 | 65-2 
20 | 30-5 | 1-525 | o-186 | 65-5 
25 | 38-0 | 1-520 | 0-183 | 658 
30 | 45-5 1-516 0-132 | 66-0 





| discovered only after the expenditure of much time and 
| effort, whereas by a little forethought and calculation 
| the cable solution might be either rejected or modified 
into a satisfactory efficient form. 
| In order to get some basic information for such pro- 
| blems a few simple cheap experiments were carried out. 
| A cable was obtained such as is used on motor cycles, 
| consisting of a thin wire rope about 0-064 in. diameter 
| of 19 wires each 0-012 in. diameter. This cable slides 


Taste II.—Sheath Rigidly Supported. 


the body is composed of two slabs of forged steel with | 
internal machined recesses, and bolted together on the | 
The recesses are just large enough to | 
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| ; c 
| 7 Efficiency 

Tolb | Ty lb. T;/To=e*"* ja. Per Cent. 

| | | | | 

| l | 
5 | 815 | 1-63 | 0-1555 61-3 
10 «=| 15-75 1-575 0-1445 63-7 
15 | 28-25 1-55 0-1393 64-5 
20 =| 30-75 1-537 | 0-1368 65-0 
25 | 38-50 1-540 | 0-1373 64-9 
30 46-00 1-533 | 0-1358 65-2 








in a sheath of flexible material easily adjustable in 
regard to position. The function of this flexible sheath, 
apart from the prevention of corrosion, is to serve a8 & 
pulley over which the inner cable can slide. It ® 
shown in text-books on elementary mechanics that 
|with wrapped connections subtending an angle 
| @ radius over a surface with friction coefficient p, the 
ratio of the tensions T, and T, are given by the equation 





TM 
2 " 
| where ¢ is the exponential modulus 2-718... This 
equation is based on perfect flexibility of the cable or 
| ¥rapping element and it is independent of the radius 


of curvature of the “ pulley "’ surface. 
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T; 
Fig.4. 4° 
1 
Fig.5. 
Tt, (4883) T, 


It is unnecessary to give all the experimental readings 
obtained ; two initial experiments may be recorded 
fully to indicate the accuracy and consistency of the 
observations. These are concerned with an arc of 
180 deg., the simplest for experimental purposes. The 
sheath was bent into a semicircle of 9 in. radius and 
weights hung on either end of the cable passing through 
the sheath. In one set of experiments the sheath was 
fixed at the ends only, leaving the intervening part of 
the sheath free to yield and in the other set the sheath 
was firmly clamped over its entire length to a stiff 
bar of suitable curvature. Table I gives the results 
for the free sheath and Table II those for the rigidly 
held sheath. Fig. 1 shows diagrammatically the method 
of test; weights of 5 Ib., 10 lb. &c., up to 30 lb. were 
bung on one side and on the other side just weights 
were applied enough to cause sliding to begin. 

It will be seen that the efficiency increases as the 
load increases, but only very slightly. The coefficient 
of friction appears to decrease and this is due to the 
flexural stiffness of the cable, which causes pressure 
against the sheath. When T, = 0, for example, T, is 
about 0-6 lb. The effect of the rigid support is almost 
negligible. 

The remaining experiments were carried out on 
semicircles of 9 in., 6 in. and 3 in. radii, and on 
quadrants of the same curvature. Various loops of 
continuous and anticlastic curvature were tried and the 
results are summarised in Table III, which gives 
values corresponding to a small tension T, of 20 Ib. 


Tasre IIl—(T, = 20 ld.) 























Arrangement of Cable. T, Ib. a. myoee f 
ide bet. Sa 
Semicircle, 9 in. radius an 80-50 | 0-184 65-5 

6 in. .-| 81-25 | 0-142 64-1 
» Sin. ,, -| 32-00 | 0-149 62-5 
Quadrant, 9 in. radius ..| 26-00 | 0-165 77-0 
Gin. ,, ee .-| 26-00 | 0-165 77-0 
» Sin. - .-| 26-00 | 0-165 77-0 
3 Semicircles, Fig. 2, 4} in. to 6 in. 
a intins - - “ --| 66-00 | 0-130 30-6 
versed semicircles, Fig. 3, 3 in. 
pintins ns es an ..| 44-50 | 0-127 45-0 
eversed quadrants, Fig. 4, 3 in. 
Fran os. bY AS. .| 80-50 | 0-134 65-70 
versed semicircles, Fig. 5. 3 in. 
radius ° + e ..| 59-00 | 0-115 | 34-00 
——— | 








The fact that with reversed curves the coefficient 
of friction is apparently reduced may be explained by 
the fact that the cable is smaller than the sheath and 

us, when passing from one curve to the reverse, the 
Mine, angle is diminished as shown in Fig. 6, where 
} é cable is made very much smaller than the sheath 
or clearness sake. 
me experiments recorded above give designers a 
; is on which they can estimate the force available 
r actuating brakes, carburettors, magnetos, &c., 
a, jhe sheathed cable. They emphasise the need 

ding the cable as directly as possible from the 
controlling to the controlled point, and they disprove 
common belief that reversed bends are inordinately 
ful. Where controlling systems require restoring 





? 1; 





forces, as is often the case, the inefficiency of the system 
is accentuated by the restoring force multiplied by the 
inefficiency factor, and therefore, as far as possible, 
restoring forces should be at both ends of the cable. 

The author has to thank Mr. J. 8S. Brown, 
A.M.I.Mech.E., for carefully carrying out the ex- 
periments. 








NOTES ON NEW BOOKS. 


In ENGINEERING, vol, cxxxviii page 658, 1934, we 
gave a short review of a book by Mr. Gilbert Evans, 
on Manufacture of Seamless Tubes, Ferrous and 
Non-Ferrous. We have since received a publication 
entitled 50 Jahre Mannesmannrdhren, 1884/1934, by 
Engineer B. Bungeroth, who is a member of the Manag- 
ing Committee of the Mannesmann works. It describes 
the first attempts made fifty years ago by the brothers 
Reinhard and Max Mannesmann to manufacture seam- 
less tubes by rolling, and adds that their efforts met 
with success two years later on an experimental 
machine. Since that date, the manufacture of seam- 
less tubes has greatly increased year by year. Most in- 
teresting data are given of the early trials made by 
the firm with different machines and methods of work- 
ing, the master patents a described and illustrated. 
Then follow descriptions of the various works and 
factories belonging to the company. The book is a 
very interesting record of the inception and develop- 
ment of seamless tube manufacture. It measures 
12 in. by 9 in. and contains 180 pages carefully printed 
and illustrated; it is issued at the price of 9 masks, 
bound in cloth, by the VDI Verlag, 40, Dorotheen- 
strasse, Berlin, N.W.7. 





It might be expected from the title given to 
Messrs. C. B. Breed and G. L. Hosmer’s book, The 
Principles and Practice of Surveying, Vol. 2, Higher 
Surveying (London: Messrs. Chapman and Hall, 
Limited. Price 2ls. 6d. net), and now in its fourth 
edition, that it would constitute a treatise on the 
science of surveying under conditions in which the 
earth curvature must be allowed for and the deter- 
mination of the figure of the earth expressed, including 
the various geophysical problems most intimately 
connected therewith. Readers of the earlier editions 
will, however, remember that the subject matter is 
discussed from the standpoint of the practical surveyor. 
The first part of the treatise concerns the accuracy of 
the figure of the earth surface as surveyed, taking into 
account the earth’s curvature and astronomical deter- 
mination of position, and deals with controls, base 
lines and systems of triangulation. New matter has 
been included in this edition on instruments and 
methods, on curvature and refraction problems, and 
on rectangular and co-ordinate systems. General field 
procedure is well described in the chapter on astronomy, 
and a description of the Paulin barometers is given in 
Precise Levelling. The second part describes ways 
of adding the topographical details to the plan of the 
survey. These details need not necessarily be to the 
same accuracy as the framework of the survey, the 


degree of precision depending on the purpose for which 
the finished plan is required. Stadia methods, the 
plane-table and the principles of surveying by means 
of photographs taken from stations on the ground, are 
therefore given in detail, and a chapter on air survey 
work gives the latest known methods of control on 
accuracy in the air, on the ground, and in plotting, the 
calculation of displacement being essential. Consider- 


| able space is given to hydrographic mapping, methods 


of locating soundings, &c., and the measurement of the 
flow of water in open channels. The illustration of the 
weir, with and without end contraction, p. 409, can 
hardly have been drawn by a man skilled in higher 
survey work, and is not up to the general standard of 
illustration in accuracy or line. There is a close 
relation between geology and surface form, and the 
chapter by Professor Johnson, of Harvard University, 
on the mapping of geological features is a definite, 
contribution to the subject. 





With particular reference to high-speed engines, it 
is clearly most important to ensure that the mass of 
the amamrey | rod is a minimum consistent with the 
requirement that the big end is sufficiently rigid to 
give adequate support to the crankpin pr aay As 
the same design of rod may be used for engines having 
different numbers of cylinders, the mass of the portion 
of the rod assigned to the rotating part of the conatition 
is as important as that associated with the recipro- 
cating masses; this arises from the fact that the 
former mass or part of the connecting rod influences 
the mean pressure exerted on the crankpin bearing 
by the centrifugal forces, while the latter affects the 
general balance of the engine. For example, the 
revolving portion of a rod is as important as the 
reciprocating part in the case of a six-cylinder engine, 
which is inherently balanced for inertia forces. On 
the contrary, the reciprocating part of a rod is the 
more important when a four-cylinder engine is involved, 
since in such a case the secondary inertia forces are 
unbalanced. Of course, attention should also be 
given to the question of stiffness against bending in the 
plane of motion, otherwise troublesome vibrations may 
occur. It is therefore apparent that, in general, the 
mass of a connecting rod as a whole should be con- 
sidered when designing a rod of minimum weight for 
specified loads. The recently-issued pamphlet entitled 
Design of Connecting Rods for High-Speed Internal- 
Combustion Engines, by W. C. Durney (The Draughts- 
man Publishing Company, Limited, price 2s. net) 
contains a detailed account of the usual approximate 
method adopted in the design of connecting rods for 
high-speed engines. This publication can be recom- 
mended to those requiring a simple description of the 
theory, and an application to a numerical example. 





The amount of Indian forest timber sold has increased 
considerably since the war, and the Forest Bulletin 
No. 84—The Identification of the Commercial Timbers 
of the Punjab, by K. Ahmad Chowdhury, B.A., B.Sc., 
M.S. (Delhi: Manager of Publications. Price Rs. 3 or 
5s. 3d.) —describes the Punjab commercial woods ; these 
are few in number and their identification is not 
difficult, although they have not been clearly distin- 
guished in many cases by the buyers. In this Bulletin 
the differences in structure are shown as visible with 
a hand lens, and low power microphotographs are given 
to help in identification. The short notes on the 
strength, durability, seasoning properties and working 
qualities of these timbers are a useful aid in addition. 





The 49th Annual Report of the Mineral Resourcee 





of the United States (1931) is, as usual, published in 
two parts (Washington: U.S. Dept. of Commerce, 
price 1.50 dol. per volume). Part 1—Metals, contains 
a general summary of all mineral products, a prefa- 
tory note to the chapters on gold, silver, copper, lead 
and zinc, giving average prices at which values of the 
metals are calculated, and 37 chapters, of which 15 are 
State or regional reports relating to gold, silver, copper, 
lead and zinc mining, 21 are general reports on various 
metals or metalliferous products, and one gives statistics 
on ore concentration. Part II consists of 24 chapters 
relating to the non-metallic minerals and their products. 
With the exception of gold and a few mineral products 
of relatively minor importance, there was a general 
downward trend in output and in values during 1931. 
The intensity of the yak Ye was, however, not uniform, 
some branches of the industry suffering much more 
than others. Outstanding declines in value, ranging 
from 44 per cent. to 54 per cent., were recorded by the 
important industrial metals—copper, | plete lead, 
silver and zinc—while the total value of metallic pro- 
ducts decreased about 42 per cent. compared with 
1930. Important increases in the production of 
tungsten ores and chromate were accompanied by 
relatively much smaller proportionate increases in 
value. The output of mercury and nickel increased 





about 16 per cent. and 21 per cent. respectively, but 
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the total values were less than in the previous year. | 
Nearly ali other metallic minerals declined in value | 
more than 20 per cent. Mineral fuels as a group | 
decreased about 32 per cent. in value of total products ; 
the total value of other non-metallic products fell 
31 per cent. Although production of most mineral | 
products decreased sharply in 1931, the declines in 
quantity were proportionately smaller than those in 
value. An outstanding example was that of petroleum, 
the production of which was only 5 per cent. below 
that of the previous year, whereas the decline in 
value of this commodity was no less than 49 per cent. 


Vol. ILI of Der Eisenbetonbau, by C. Kersten, is a new 
edition in which the matter has been modernised so 
that the examples are in accordance with the German 
Regulations for Reinforced Concrete, as revised in 1932. 
The book consists of examples worked out in accordance 
with the principles as laid down in Vol. I, and is supple- 
mentary to that portion of Vol. Il which deals with 
reinforced concrete construction above the level of 
ordinary shallow foundations. Pile driving and deep 
foundations are not included in the present volume. 
The treatment is that of an elementary text-book, 
and perusal does not require any knowledge of advanced 
mathematics. The diagrams and illustrations, of which 
there are 240, are clearly printed and the methods of 
bending and placing of the reinforcement clearly 
indicated. The book is divided into two parts. Part I 
deals with slabs, beams, columns, built-in supports 
over openings, slab and ribbed roofing, 
panels, parapets and similar details of reinforced- 
concrete buildings, and includes 71 worked-out 
examples on these subjects. Part II is shorter and 
deals with continuous girders; worked-out examples 
are given of girders spanning three and four supports. 
Der Eisenbetonbau is published by Wilhelm Ernst und 
Sohn, Berlin, and the price is 6 marks. Referring to 
Vol. IIL of the work particularly, the book is one 
which can be recommended useful both in the 
lecture room and the drawing office. The diagrams 
are so clear that it should prove useful even to those 
unable to read German. 


staircases, 


as 


The mechanical handling of all classes of goods is 
dealt with in great detail in a French booklet, entitled 
La Manutention Mécanique, by Mr. Marcel Legras, a 
consulting engineer. It is destined for prospectiv: 
users of mechanical handling apparatus, to guide them 
in regard to the best type of machine to put down for 
any particular purpose. The performance of all the 
different mechanical installations for shifting, trans- 
porting and conveying all classes of goods in bulk, bags, 
cases, &c., is entered into in great detail, the subject 
matter being illustrated by a large number of diagrams. 
The working of each separate machine and the regulat 
ing of its action are also described. The book will 
prove useful; it is of handy pocket size and is isssued 
at the price of 10.50 francs in paper covers by the 
Librairie Armand Colin, 103, Boulevard St. Michel, 
Paris. It forms part, under No. 156, of their collection 
of reference books. 


By an Act of Congress in 1920, the United States 
Shipping Board and the War Department, which con- 
trols ports and navigable waterways, were required to 
co-operate in the compilation of information relating 
to American ports. The result has been the issue of a 
series of 23 volumes dealing with some 75 ocean ports 
in the United States and possessions, in a most com- 
prehensive manner. These reports cover general 
descriptions of the harbours, physical and other charac- | 
teristics, facilities and harbour improvements, customs | 
arrangements, port services, fuel, &c., supplies, com- 
munications by rail, and on, The particulars 
regarding facilities embrace data regarding wharves, 
piers and docks, elevators, warehouses, repair plant, 
dry docks, salvage equipment and other material 
information. As the time since some of the first reports 
appeared now extends over a good many fairly active 
years, in most cases revisions have been issued. Some 
have still to appear, but lately we have received new 
editions of No. 20 of the series, in two volumes and a 
file of plans, dealing with New York ; of No. 14, which 
is concerned with Port Arthur, Sabine, Beaumont and 
Orange in Texas; o/ No. 16, dealing with Baltimore ; | 
and of No. 12, dealing with the perts in the neighbour- 
hood of San Francisco. The several volumes contain | 
funds of information, and are all excellently illustrated 
by maps and by half-tone engravings, taking the form | 
of aerial views or representing the more prominent | 
features of the ports, and their special facilities. The | 
reports are procurable from the Superintendent of | 
Documents, Washington, D.C., being printed at the | 
Government Printing Office, Washington. The prices 
vary, but in all cases are exceedingly small for the 
great amount of data to be found within their covers. 
Another recent volume, but compiled by the Corps of 
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—— 


| kilns, and retorts. 


| hammers, with their surface-type Rotogrind for the 


| which efficient thermal storage can play in economic 


Engineers, War Department, alone, is entitled Port 
and Terminal Charges at United States Ports, and is 
procurable for 1.25 dols. from the official named above. 
This is a revision of a 1931 edition, the volume dealing, 
as its title implies, with the costs involved in handling 
freight through American ports. It is divided into 


|two parts, the first dealing with U.S. Government | schemes. 


| 

standard equipment, this puhtica 
| sideration of all concerned witt *h 
| auxiliary machinery. 

| Ezxcavators.—Messrs. Ruston-Bucyrus Limited, Ex. 
| cavator Works, Lincoln, have had a booklet prepared to 
|}emphasise the practical application of mechanical] 
excavators in connection with drainage and irrigation 
It contains illustrations of plant supplied by 


deserves the con. 
tion of suitable 


charges and the second with charges arising in con- | the firm for this purpose to concerns in all parts of the 


nection with local provisions. 


Among the text-books written specially for students | Ateliers de Construction Oecerlikon, Oecerlikon. 


preparing for entry upon “ National Certificate” 
courses, Mechanics and Applied Heat, with Electro- 
technics, by 8S. H. Moorfield and H. H. Winstanley, 
published by Messrs. Edward Arnold and Company 
(price 68, 6d. net), can be recommended as well adapted 
for its purpose. It presupposes, as is justified, that 
its readers have contact with experimental methods of 
illustrating and verifying the principles diseussed. 
Accordingly the book treats essential principles with a 
reasonable amount of illustration, but without a great 
mass of descriptive matter. It covers the well-known 
syllabus, including mechanics, hydraulics, heat, steam, 
fuels, and steam and _ internal-combustion 
engines, 328 pages being devoted to these subjects. 
\lso in the same volume are bound a further 64 pages, 
in which the elements of electrotechnics are dealt with, 
the chapters treating of magnets, electric currents, 


gases, 


world. 


| Hydraulic and Electric Plant.—A number of copies of 


Bulletin O6crlikon, have been received from Messrs, 
Their 
| principal contents concern the Equipment for Un. 
|attended Hydraulic Power Stations, the short-circuit 
| Testing Installation at Oerlikon works, and the Steam 
| Power Station at Groningen. 
Steam Plant.—Messrs. Babcock and Wilcox, Limited, 
| Babeock House, Farringdon-road, London, E.C.4, have 
issued two publications, the one, B. W. Advertising, 
calling attention to the salient feaiyywys of the steam 
plant they produce, and the other Vaive Value, dealing 
with the design features and the properties of the metals 
used in the steam valves they make. 

Plastics.—Messrs. Bakelite, Limited, 68, Victoria. 
street, London, 8S.W.1, through their publication Bakelite 
Progress, call attention to some of the most recent applica- 
tions of this material. One item of greaf interest deals 
| with the development of large mouldings. Another 
| article concerns silent gears built up of layegs of paper, or 

fabric, impregnated with Bakelite resin. 


Level Crossing Protection.—A combined signal, winch 


resistance, electromagnetic effects, and measuring | and gate stop lever has been designed by Messrs. The 


instruments. All the sections are well provided with 
illustrative examples worked out in the text and with 
numerous examples for students themselves to work. 
These are grouped in two sections, to suit students in 
different stages. The book forms an excellent text-boo 


for elementary students, and those who master it will | 


be well prepared for entry on the final year of the 
Ordinary National Certificate Course. 








CATALOGUES. 


Instruments.—A folder dealing with their latest models 
of pressure and draught indicators and recorders has been 
received from Messrs. Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, London, 8.W.1. 

Grain-Cleaning and Handling Equipment.—Some idea 
of the great variety and wide scope of the cleaning and 
handling machinery made -by Messrs. Robert Boby, 
Limited, St. Andrews Works, Bury St. Edmunds, for the 
grain and malt industries, is afforded by a recently issued 
folder. 

Outdoor Terminal Boxes.—Recent improvements in- 
corporated in the designs of the outdoor inverted ter- 
minal boxes made by Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, Engineering ar nage 
Holborn-viaduct, London, E.C.1, are dealt with in their 
latest catalogue on this subject. 

Expansion Joints.—Steel expansion joints with the 
compensating element made up of corrugated discs, 
alternately welded together on their inner and outer 





periphery constitute the subject of a leaflet received 
from Messrs. O. N. Beck, 11, Queen Victoria-street, 
London, E.C.4. 

Refractory Cements.—A catalogue received from Messrs. | 
J. H. Sankey and Son, Limited, The Hill, Ilford, Essex, | 
deals with Pyruma fire cement. This material has been | 
produced for use in setting, laying, jointing, patching, | 
and lining new and old firebrick work of furnaces, boilers, 


| Limited, 


| Westinghouse Brake and Saxby Signal Company, 
Limited, 82, York-road, King’s Cross, London, N.1, for 
the better protection of level crossings. A pamphlet 
| deals with its features, which include definite interlocking 


, | and simultaneous clearing and closing of signals. 


Regulators.—Messrs. Grace Engineering Company, 
Limited, 148, Leadenhall-street, London, E.C.3, have 
sent us a catalogue on Smoot regulators, showing how 
they are applied to the control of pressure, the flow of 
liquids and gases, the level of liquids and speed. They 
are manufactured by Messrs. Smoot Engineering Cor- 
poration, 2240, Diversey-parkway, Chicago, Ill., U.S.A. 

Switchgear.—Messrs. Ferguson, Pailin, Limited, Higher 
Openshaw, Manchester, 11, have sent us a series of 
leaflets on various types of switchgear. They cover, 
amongst other equipment, automatic free-handle circuit 
breakers for the control of power, lighting and traction 
loads, and hook-operated isolating switches for dis- 
connecting apparatus for inspection, cleaning, and repair. 

Commercial Vehicles.—The house journal of Messrs. 
Armstrong-Saurer Commercial Vehicles, Limited, Thames 
House, Millbank, Westminster, S.W.1, entitled The 
Armstrong-Saurer Bulletin, contains much information 
of value to those concerned with motor transport. A 
recent issue is mainly devoted to the characteristics and 
advantages of the Dual Turbulence Diesel engines fitted 
in these vehicles. 

Valves.—Messrs. The Edward Valve and Manufacturing 
Company, Inc., East Chicago, Indiana, U.S.A., in 
recent issue of their publication Valve Values, give notes 
on forged strainers for the protection of valves from 
scale, grit and other foreign matter, and on the recon- 
ditioning of valves. An accompanying leaflet calls 
attention to the important elements to be considered 
in selecting valves. 

Industrial Vacuum Cleaners.—Stationary and portable 
ypes of vacuum cleaners, making use of turbine ex- 


| hausters, have been applied to the requirements of a variety 


of industries by Messrs. Sturtevant Engineering Company, 
147, Queen Victoria-street, London, E.C.4. 
A brochure, issued by the firm, shows many of these and 


High-Speed Diesel Engines.—A leaflet received from | deals with the design features and capacities of repre- 
Messrs. Beardmore Diesels, Limited, 36, Victoria-street, | sentative equipments. 


London, 8.W.1, deals with the special feature of their 
high-speed Diesel engines of the marine type, and | 
contains a general specification of the 38-56 h.p. and 
58-85 h.p. models. 

Portable Tools.—Messrs. Holman Brothers, Limited, 
Camborne, Cornwall, have issued a series of leaflets 
dealing with the smallest size of their range of pneumatic 


smooth finishing of stone and concrete, and with Roto- | 
sanders for polishing and buffing. 

Welding Equipment.—Engine-driven and motor-driven 
welding machines for the electric-arc system are described, 
with full specifications, in leaflets received from Messrs. 
The Lincoln Electric Company, Cleveland, Ohio, U.S.A. 
An accompanying leaflet shows the application of Shield- 
Are welding to ship construction. 

Thermal Storage.—-A folder received from Messrs, 
Ruths Area Accumulators, Limited, Windsor House. 
Victoria-street, London, 8.W.1, emphasises the part 


wer generation, and gives the capacities of plants 
installed in representative power stations. 

Reinforced Concrete.—A publication issued by Messrs. 
The Trussed Concrete Steel Company, Limited, Thames 
House, Millbank, London, 8.W.1, and entitled Truscon 
Review, affords a commentary on reinforced-concrete 
construction. A recent number shows how the system 
can be applied to reduce the cost of hospital buildings. 

Auxiliary Machinery.—In a catalogue on auxiliary 
machinery, issued by Messrs. G. and J. Weir, Limited, 
Cathcart, Glaagow, there is an informative introduction 
on the evolution of the independent air pump. After 
this the booklet deals with reciprocating air pumps, air 





ejectors, and condensate extraction pumps. Amply 
illustrated, and provided with dimensional data of 


Steel.—A loose-leaf catalogue received from Messrs. 
Brown, Bayley’s Steel Works, Limited, Leeds-road, 
Sheffield, 9, deals with the steels they manufacture for 
automobile, aircraft, railway and general engineering 
purposes, with stainless and heat-resisting steels, and 
with tool steels. In all cases their properties are de- 
scribed and recommendations are made regarding their 
most appropriate uses. 

Isolating and Relief Valves.—As a safeguard for the 
protection of low-pressure vessels, supplied with steam 
through reducing valves, Messrs. Hopkinsons, Limited, 
Huddersfield, have designed a combined isolating and 
relief valve for application where the fitting of am 
ordinary safety valve of adequate area is impracticable 
A leaflet, prepared recently, deals with their special 
features and general design. 

Swimming Bath Water Purification Plant.—The Pulso- 
meter process of filtration, as applied to swimming baths, 
is dealt with in a publication received from Messrs. The 
Pulsometer Engineering Company, Limited, Nine Elms 
Iron Works, Reading. The process is a simple one, 
involving! alumina and soda treatment, and chlorination, 
and is now in use in many public and private swimming 
baths throughout the country. 

Steam Turbines.—Plant of the Erste Briinner type * 
dealt with fully in a booklet received from Messrs. 
Erste Brinner Maschinenfabrik-Gesellschaft, Brun, 
Czechoslovakia. This publication contains something 
in the nature of a complete consideration of turbine 
evolution, for the pu of showing the merits of the 
system advocated. The particulars o many installations 
are given, and illustrations are provided of all the essenti 
components of the plant. The agents are Messrs. 
Charles E. Douglas and Company, Cecil-chambers, ‘® 
Strand, London, W.C.2. 
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THE SCHENECTADY MERCURY- 
STEAM POWER STATION. 


TxE pioneer work on binary-fluid power plants, | 


initiated by Mr. W. Le Roy Emmet and Messrs. The 
General Electric Company, of Schenectady, N.Y., 
and embodied in the well-known mercury-turbine 
installations at Hartford, Conn., and Kearny, N.J., 
has been advanced a further important stage by 
the construction of a mercury-steam power plant 
at the Schenectady Works of the company. This 
plant, like the Kearny installation, embodies a 
20,000-kW mercury turbine, which is twice the 
capacity of the -orresponding machine in the South 
Meadow Stati © of the Hartford Electric Light 





Fie. 1. 


Company. It is not only in the size of this unit, 
however, that the installation differs materially 
from that at Hartford. It contains a combined 
mercury-vapour and steam boiler and is constructed 
as an out-door power station, following in some 
measure the type of lay-out which has resulted in 
the extensive development of out-door substations 
im many countries. 

The decision to utilise a binary-fluid system in 
this station was determined by the special service 
for which it was intended, and the conditions under 
which it had to operate. The station was required 
to supply not only electric power, but also large 
quantities of steam for heating and manufacturing 
processes in the adjoining works, and investigation 
showed that with the adoption of binary working, 
the capital cost per kilowatt would be considerably 
less than for any acceptable purely steam installa- 


tion. The actual conditions were the supply of 
400,000 Ib. of steam per hour at 200 Ib. per square 


inch and 525 deg. F., and 25,000 kW of 60-cycle 
electric power. Ultimately, 900,000 Ib. of steam and 
2,000 KW of power would be required, the later 
figures following on the closing down of older steam 
Plant and the gradual change-over of the works 
from 40-cyele to 60-cycle current. The plant 
actually installed is of somewhat greater capacity 
than the requirements given above, and provides 
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passed through a steam turbine which exhausts at 
225 Ib. per square inch. In considering the design 
of the station, the question of generating steam at 
much higher pressures, such as 1,200 Ib. per square 
inch and 750 deg. F., and even 2,400 Ib. pressure and 
1,000 deg. F., was considered. In view, however, 
of the fact that the prime function of the plant is 
the supply of heating and process steam, it was con- 
sidered that if high-pressure boilers were adopted, 
it would be necessary to install evaporators to pro- 
duce the factory steam in order to prevent the 
boiler feed from becoming contaminated. By 
restricting the pressure to 400 Ib., this necessity 





AERIAL VIEW OF STATION. 





690,000 lb. of process and heating steam per hour 
and 26,000-kW of power. 





Steam is generated | 


for evaporation could be eliminated, as the feed- 


lat 400 Ib. per square inch and 750 deg. F. and | burning of the tubes as there is no high temperature 


present. 

A general view of the completed station is given 
in Fig. 1, on this page, while a cross-section, showing 
the mercury unit, is given in Fig. 4, on Plate XVII, 
and a plan of the whole station in Fig. 5 on the 
same Plate. The arrangement consists of two more 
or less independent units, each with its own boiler, 
coal-bunkers, chimney and turbine, the steam side 
being at the top of Fig. 5, with the mercury side 
below. Throughout the design, the questions of low 
cost of construction and ease of extension have been 
kept in view and to attain these ends all building 
in the ordinary sense has been eliminated. The 





whole station is constructed on a reinforced concrete 








water requirements of the boilers became less 
stringent, and it was possible to use the return 
condensed steam from the works system directly as 
feed. Careful consideration of the whole of the 
problem presented showed that, as already men- 
tioned, the binary system had the lowest capital 
cost to meet the required conditions. 

The main units in the installation consist of a 
steam boiler generating steam at 400 lb. per square 
inch and 750 deg. F., and with an output of 
325,000 Ib. of steam per hour; a mercury boiler 
and turbine capable of producing 20,000 kW of 
power and 325,000 lb. of steam per hour; and a 
non-condensing turbo-generator operating at 400 lb. 
per square inch, and exhausting at 225 lb. per 
square inch, and with an output of 6,000 kW. The 
lower part of the furnace walls of the mercury boiler 
are provided with water tubes in which 85,000 Ib. 
of steam per hour at 400 lb. are produced, the re- 
mainder of the 325,000 lb. of steam produced by the 
mercury unit being generated in the mercury con- 
densers. The mercury turbine exhausts to these 
condensers at a pressure of 1-4 Ib. absolute, which 
corresponds to a temperature of 480 deg. F. As the 
drop in temperature between the mercury vapour 
and steam in the mercury condenser is only of the 
order of 20 deg. F. to 30 deg. F., any scale deposit 
which might arise owing to contaminated feed 
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| water will at the worst merely reduce the effective- 


ness of the heating surface and cannot result in 


SipE PaNELS oF WELDED STRUCTURE. 


raft carried on piles. On this, a single storey steel 
framework was erected, welded construction being 
employed throughout. The various sections cover- 
ing the chimney and bunkers, the boiler and the 
turbine platform are to a large extent structurally 
independent from each other. This single storey 
structure contains the coal unloading plant and coal 
crushers and pulverisers, the lower part of the 
boilers, ash sluice, and the mercury pump and 
generator air cooler. The structure is an open steel 
framework rather than a building in the ordinary 
sense, the idea underlying the design being to 
employ a system low in first cost and lending itself 
easily to possible future alteration or extension. 
The panels between the built-up welded steel 
columns, or pilasters, forming the outer walls are 
filled in with large glass windows, as shown in 
Fig. 2. The closing-in of the coal unloading bay, 
to be seen to the left of Fig. 4, was considered 
to be particularly desirable, both in order to facili- 
tate the thawing-out of wagons of frozen coal in 
winter and to confine flying coal dust, the station 
being in close proximity to the works. 

Apart from the enclosure provided by this lower 
structure, the whole of the plant is in the open air 
and unprotected, the various pieces of apparatus 
being themselves made weatherproof, instead of 
being enclosed in an independent building struc- 
ture. This is well illustrated by, for instance, the 
air-preheater which is indicated in Fig. 4, and 
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the boiler itself, the upper part of the casing of | 


which is in the open. What will probably be felt 
to be the boldest innovation, however, is the placing 


of the turbines and mercury condensers, also in the | 


open. As will be seen at the right-hand side of 
Fig. 4, they are carried above the flat roof of the 
single-storey structure, any necessary protection 
from the weather being provided by the lagging 
and general constructional features of the units 
themselves. In a paper presented at the World 
Power Conference in Stockholm in Sweden in 1933, 


Mr. A. R. Smith, of the Construction Engineering | 


Department of the General Electric Company, said 
that the mercury turbine and condensers operated 
at 475 deg. F. with the centre portion of the turbine 
at 950 deg. F. The insulation had to be exceptionally 
thick, and the slight difference between the average 
inside and outside temperature was no great factor, 
The units were hermetically sealed by welding, 
with the exception of the two shaft packings. It 
was his hope that the station would lead to a new 
conception of steam-power plant design, involving 
lower capital costs, and giving greater freedom in 
the adoption of new types of apparatus. As will 
be seen from Figs. 1 and 4, the generating-plant 
platform is provided with an overhead gantry crane 
travelling on rails at different levels, one being on 
the platform, and the other about the level of the 
boiler drums, giving an unimpeded opening for pipe 
connections between the boilers and power plant. 
The capacity of the crane is 50 tons. 

In referring to some of the features of the station 
in more detail, attention may, in the main, be 
confined to the mercury unit, the steam side, apart 
from the outdoor construction, not embodying 
points of novelty. The mercury-steam equipment 
is designed to carry the base steam load, the steam 
boiler supplying the peak. The steam boiler, 
which has a capacity of 330,000 lb. of steam per 
hour, is of the Babcock and Wilcox type, with the 
furnace bottom and walls consisting of block 
covered tubes. The boiler is fired with pulverised 
coal in a downward direction from the front end. 
A convection-type superheater is installed above the 
boiler tubes, and from this the flue 
downward over an air preheater to the chimney. 


gases pass 











leven 


| water 
a 23 a ; 
| raising unit. 


An induced-draught fan is fitted. As already stated, 
the steam is produced at 400 lb. per square inch 
and 750 deg. F., and passes to the 6,000-kW turbine, 
which exhausts to the works mains at 225 Ib. per 
square inch. The position of the turbine is indicated 
in Fig. 5. In the cases of both the steam and 


| mercury boilers, the coal bunkers are situated in the 


circular bases of the steel chimneys, as shown in 
Fig. 4. The chimneys, which are all welded struc- 
tures, rise to a height of 200 ft. above their founda- 
tions on the concrete raft. They have an upper 
section 90 ft. 6 in. high, and 10 ft. in diameter. 
This is joined by a taper connecting piece to the 
28-ft. diameter section in which the bunker is 
situated. Above the bunker, which has a capacity 
of 350 tons, two induced-draught fans are installed. 

Coal is delivered to the station by rail, the wagons 
being unloaded in the closed bay already referred to. 
They are tipped into a hopper, from which the 
coal breakers, situated below rail level, are fed. 
The broken coal is delivered to the bunkers by a 
bucket elevator, from which it passes to the pul- 


| verisers through feed tubes, finally being conveyed 
| to the burners by the primary air. 


Longitudinal 
and cross sections of the mercury boiler are given 
in Figs. 6 and 7 on page 353, Fig. 7 clearly showing 
the position of the burners directed downwards 
under the furnace arches. With this arrangement, 
a large part of the ash in the fuel is collected on the 
bottom of the furnace, where it is in a molten state, 
at light As already mentioned, the 
bottom and the lower part of the walls of the 
combustion chamber are lined with block-covered 
tubes, which form an additional steam- 
The steam produced in them passes 
to two drums situated at the front and back of the 


loads. 


boiler, from which it flows to the upper header of | 
the steam superheater situated at the top of the | 


boiler. The drums and steam connections are 
shown in Figs. 6 and 7, while the junction joint 


of the water wall and mercury tube wall, which lies 


above it, is illustrated in Fig. 8 on page 364, which 


is a view inside the furnace. 


The mercury vaporising part of the boiler 


consists of seven horizontal drums 2 ft. 6 in. in 


internal diameter and 4 in. thick, from the lower 


POWER 


steel 
circulation through the mercury-wall tubes is pro- 


setting, which can be seen in Figs. 6 and 7. 


supported by the ends of the seven drums ; 
on the furnace ends are similarly welded to and 
supported by the two outside drums. 
nection between the front and rear wall tubes and 
the drum ends is shown in Fig. 6, while the short 
ends of some of the wall tubes can be seen welde: 
in position in the drum in Fig. 3. 
wall tubes expand downward when they ar heated 
and the water-wall tubes expand upward, a sliding 
joint is provided where they meet. 
formed in the porcupine tubes and wall tubes 
passes into the boiler drums and from there to twe 
headers connected to the drums by corrugated 
pipes. 
well shown in the interior view of the upper pat 
of the boiler given in Fig. 10 on page 364, Coa 
nection to the mercury turbine is mad 
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Mercory Borer Drum wirsn Porcupine Tuses WELDED IN. 


side of each of which 440 porcupine tubes project, 


|except in the cases of the end drums which have 


only halfthe number. The tubes, as in the Hartford 
and Kearny boilers, are a special type of Field tube 
arranged to give a brisk circulation and a high 
rate of heat transfer. In this important feature 
the boiler does not differ from that at Hartford 
and reference may be made to our illustrations 
of the tube arrangement in our description of 
that plant in our issue of January 16, 1931. 
A view of one of the drums with the tubes in 
place is given in Fig. 3, above. The welding of 
the tubes into the drums was a _ remarkable 
example of workmanship, the operators, having 
to work in the 2 ft. 6 in. diameter space inside, 
under forced ventilation and yet of the 3,080 tube 
joints made, only two leaked under bydraulic test. 
Further mercury-vapourising surface is provided 
by tubes which line the combustion chamber for a 


distance of 15 ft. below the porcupine tubes. These 


tubes can be seen in Fig. 9 on page 364, which isa 
view inside the combustion chamber looking up- 
ward. They are assembled in groups consisting ol 
three steel tubes embedded in copper and run in a 
armour channel, which is calorised. The 


through downcomers outside the furnace 
The 
tubes on the front and rear walls are welded to and 
those 


vided 


The con- 


1 
As the mercury- 


Mercury vapour 


These can be seen in Figs. 6 and 7 and ate 
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vapour headers through two control valves in series. 
The mercury feed to the boiler drums passes on 
its way to them from the mercury condensers 
through a liquid mercury heater situated between 
the drums in the upper part of the combustion space. 
This is of the tubular type and is shown in cross- 
section in Fig. 7 and also in Fig. 10. It serves the 
same purpose as an economiser in a normal steam 
boiler. Above the vapour-headers there is a steam 
convection-type counter-flow superheater through 
which, as before explained, the steam from the 
Wwater-wall tubes is passed. In addition to the 
59,000 Ib. of steam per hour produced by the 
water-walls, however, this superheater deals also 
with the 240,000 lb. of steam per hour from the 
mercury condensers, raising the whole to 750 deg. F. 
Passing the superheater, the furnace gases traverse 
an overhead flue and pass downwards through a 
furnace-air preheater before entering the stack. 
® arrangement will be quite clear from Fig. 4. 
Structurally, the lower part of the boiler com- 
prising the furnace and water walls is carried 
directly from the foundation raft, the mercury 
drums and mercury walls are, however, suspended 
by eye-bars from the lower chords of a pair of built- 
4p girders one of which is clearly shown in Fig. 4. 
se girders have a span of 45 ft. between centres 
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of their bearing points and each carries a load of 
638 tons. The lower chords are built up from two 
36-in. joists with 1}-in. cover plates top and bottom. 
The 7-in. diameter eyebars which carry the drums 
pass up between the two joists and their securing 
pins rest in saddles bearing directly on the top flange 
of the chord. The bars and saddles are indicated 
in Fig. 4 and are clearly shown in the section of the 
boiler, Fig. 6; the forks welded to the drum for 
making connection to the eyebars can be seen in 
Fig. 3. The steam superheater is situated between 
the two girders. In common with the rest of the 
structure these girders were built up entirely by 
welding. 
(To be continued.) 








British STANDARD SPECIFICATIONS FOR Woops.—Two 
specifications relating to wood have recently been issued 
by the British Standards Institution. The first, desig- 
nated No. 588-1935, relates to the grading of plywood 
veneered with oak, mahogany, walnut, teak, and other 
ornamental woods. The second specification, which 
bears the designation No. 589-1935, consists of a 
standard nomenclature of soft woods. Upwards of 70 
trade names for soft woods are given, and the botanical 
species and the sources of supply of each are included. 
Copies of the new specifications may be obtained from 
the B.S.I. Publications Department, 28, Victoria-street, 
London, S.W.1, price 2s. 6d. each, post free. 
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THE EXAMINATION OF SOME 
SPECIAL REFRACTORY MATERIALS. 


By Marce. Lféprneie, D.Sc. 
(Concluded from page 303.) 


(8) Resistance to Corrosion and Wear.—The 
factors which facilitate attack are: differences in 
the chemical characteristics of the brick and the 
substances in contact with it ; large areas of contact 
(porosity); and lack of homogeneity in the bricks 
provoking local attacks, which become general 
owing to the formation of fluxes, &c. The question 
is whether it is possible to employ chemically-inert 
substances. This would imply*the utilisation of 
saturated, neutral, or passive chemical compounds, 
and in this connection carborundum, the spinels, 
zirconia, and fused silica suggest themselves. 
Various experimental methods for determining this 
property of refractories have been proposed, and 
F. Hartmann, for example, has adopted the fol- 
lowing:—A small cylinder of the refractory, 
measuring 3 cm. by 3 cm., is introduced into a 
Deville furnace. By means of a funnel a known 
quantity of finely-powdered flux is allowed to fall 
on to one of the plane surfaces of the cylinder for 
a definite time so that the molten flux may spread 


itself over the curved surface. After this operation, 
the temperature at which the test is conducted is 
maintained for a period of a quarter of an hour in 
order to allow the molten matter to flow away. The 
percentage variation in weight and volume of the 
test-piece is then determined. The temperature is 
controlled by means of a Holborn-Kurlbaum 
pyrometer. 

The question of erosion brought about by dust 
and ash remains to be considered. Erosion, at 
one time one of the chief obstacles to firing by 
means of pulverised coal, now appears to be less 
troublesome since the introduction of dry-pressing 



































producing regular bricks after baking. 

Bauxite bricks are chiefly used in rotary furnaces, 
and, in general, pure bauxite bricks give good 
results. The use of aluminous bricks containing 
from 45 per cent. to 60 per cent. of alumina is not 
advocated, if these percentages have been secured 
by adding bauxite to ordinary clays. On the other 
hand, the use of bricks containing a high percentage 
of alumina is strongly recommended, provided 
that this be due to the addition of either alumina, 
as such, or of aluminous minerals poor in fluxes and 
free from bauxite. The different types of bricks 


TABLE IX.—Stmiomantrre Bricks. 



































Composition and Properties 1(K). 2 8G. 3 8G. H NACI. 
Silica, per cent 35-2 34-0 35-0 - 
Alumina, per cent 62-7 64-0 63-7 60 
Oxide of iron, per cent. , | 1-1 0-5 0-5 — 
Lime, per cent ‘ . } 1-0 0-6 0-8 _— 
Magnesia - Trace Trace _ 
Seger fusion temperature 1,830 deg. 1,865 deg 1,850 deg. About 1,850 
deg. 
Compression strength, kg. per sq. cm 428 119-7 : 
Apparent density . - os at 2-26 1-59 - 2-40-2-45 
Temperature of beginning of softening under a load voi 2 kg. per 
sq. cm, : ‘ : : : 1,550 deg. 1,470 deg. 1,370 deg. | 1,600 deg. 
Temperature of rapid softeni ng | 1,650 deg. 1,690 deg. 1,800 deg. 1,750 deg. 
TABLE X.—Mottirre Bricks. 
i 
Composition aud Properties | H.W. pial,| HW Anch. | Ar/AA. Mx DP Beh DP Mz DP. | Kr DP. 
—— — a oe ae a a joe 
Silica, percent. . ee 41-8 | 33-0 | 44-0 51-4 46-6 33-1 22-6 
Alumina, per cent. | 51-8 |} 61-2 | §2-3 47-0 61-7 65-4 74-9 
Oxide of iron, per cent. a8. | 5-0 | 3-5) | 1-6 1-6 1-3 1-9 
Lime, per cent, - 0-1 0-2 0-2 | Trace | 0-1 0-2 0-6 
Magnesia, per cent. : a 0-5 0-4 Trace | Trace Trace Trace Trace 
Seger fusion temperature, deg. C. 1,830 1,850 | 1,780 1,790 1,810 1,865 1,880 
Compression strength, kg. per sq. cm. | 08 169 ~—C | 50 170 8y 71 | 203 
Apparent density .. on 1-90 | 2-08 1:95 | 2-31 2-13 2-12 | 2-36 
Real density ve a : es | 276 | 2-07 ae... 2-82 3-00 2-71 
Porosity: Weight per cent. ¥ ‘| 11-0 12-5 10-7 | 44 8-6 | 10-3 | 9-0 
Volume, percent. .. as | 21-5 25-4 20-7 | 9-6 15-9 | 20-7 | 20-7 
Temperature of beginning of softening under a 
load 2 kg. per sq. cm, .. ¥ oa ..| 1,360 | 1,560 1,325 | 1,340 1,350 1,400 1,435 
Temperature of rapid softening . - ~ 1,600 1,690 | 1,625 1,610 1,670 | 1,735 1,760 
Linear contr. according to A.S.T.M. Standard | 
C 16-20, per cent. . : | | 2-3 0-86 0-44 
Linear expansion, A.S.T.M. Standard C 27 20, | | | 
per cent. cn * "| | - O-1 | O26 | 0-46 
Spalling test, A.S.T.M. Standard © 38-27 » } | 
ae tke er | sal i - vaca Cs 58 |; }: = 
TABLE XI.—Baricxs Contarntne Bavxire anp CorunDUM. 
Composition and Properties ZD 860. | 8G/UCB. M. 18H. L.H. DXX.FL. 
Loss on ignition ee : . - , 2 | - 
Silica, per cent. ‘ . ; ..| 80-6 31-5 50-4 | | 31-7 
Alumina, per cent ee ss ‘ a |, 66-9 45-2 | ra | 67-0 
Iron oxide, percent. . aa ee rie ee 1-7 10 | 3-2 | - | 1-1 
Lime, per cent. .. ‘ - ts oa 0-8 0-6 | 1-2 0-2 
Magnesia, per cent. . . Trace Trace Trace _ Trace 
Seger fusion temperature, deg. C. me al nr ..| 1,860 1,870 1,740 1,860 
Compressive strength, kg. per sq. sm. ae ee ee 162-5 95-9 
Apparent density ars as 3 ce 7 | 2-08 | 2-10 1-84 1-77 
Porosity, per cent. by weight .. - o< i ai 8-9 9-4 8-3 — 
Porosity, per cent. by volume ae eee oe - | - 
Temperature of beginning of softening under load of 2 kg. 
per sq. cm., deg. C. .. ae an ae a oe 1,440 1,430 1,335 1,210 1,160 1,350 
Temperature of rapid softening, deg. C. ‘ oe 1,750 1,840 1,590 1,490 | 1,325 1,415 


,32! 
| | 





methods of manufacture. By these processes it is;of American origin that have been studied by 
possible to increase considerably the quantity of|the author and his colleagues are of this class 
grog and decrease wear by friction, while main-|and the results on the investigations of a few 
taining an adequate degree of porosity. Tests | samples of various categories examined recently are 


carried out with the usual apparatus for the deter- 
mination of wear by friction are quite conclusive in 
this respect. 

(9) Results of Recent Tests.—Some results, obtained 
during tests carried out chiefly on furnace bricks, 
are given below. Dealing first with refractories 
containing high alumina, 
these refractories may be subdivided into two groups, 
namely, mullite refcactories and refractories con- 
taining free alumina, such as corundum and bauxite. 


All these products are remarkable on account of | and contained about 73 per cent. of mullite. 
their high refractoriness, great mechanical strength, | these types are obtained by dry pressing and are 
and resistance to the action of erosion and of certain | made principally from diaspore, a mineral containing 
high alumina (70 per cent. to 80 per cent.), found 
are obtained from aluminium silicates (about 70 per | in Arkansas and Missouri, which, during baking, is 


fluxes. The refractory substances of the first group 


with few exceptions | recent process. 
obtained with mullite bricks of North American 


given in Table IX. The four analyses shown relate 
to sillimanite bricks ; the first is a German brick, 


| while the three others are bricks made in Belgium 
|from sillimanite originating from British India. 


alkaline slags. 
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cracking or bursting of the bricks, is due to rapid 





changes of temperature in oil furnaces, or to 
expansion or contraction of the bricks caused by the 
|absorption of clinker and ash, or again to the 
vitrification of certain elements. Table XI sum. 
| marises the results obtained with bricks containing 
| bauxite and corundum. Two are samples of special 
products of German origin (S 60 and ZD), sample 
DXX. FL is a French brick, and the rest are of 
| Belgian manufacture. Samples S 60 and ZD are 
| characterised by their slight thermal expansion 
(0-6 per cent. to 1 per cent. at 1,500 deg.), and by 
|their resistance to temperature changes and to 
|attack by basic slag. They are chiefly utilised in 
the zone of the burners in lime-kilns and rotary 
kilns. 

Refractories made with alumina-bauxite and 

corundum of good quality have a softening tempera- 
ture under load which may reach 1,700 deg. C., 
the fusion temperature, as determined by Seger 
cones, attaining from 1,900 deg. C. to 1,950 deg. C. 
They are also characterised by great compressive 
strength (up to 600 kg. per square centimetre at 
ordinary temperatures) and by small changes in their 
linear dimensions ; on the other hand, they are very 
sensitive to rapid changes of temperature. They 
are frequently used, nevertheless, in furnaces heated 
by gas and by liquid fuel. In Table XII are given 
examples of this class. One of them (D), of 
German origin, withstands the action of basic slag, 
but is sensitive to rapid changes of temperature. 
It is used for all burners, but chiefly gas burners, 
Refractory (C) is of Belgian origin, while the third 
(Hg-Al) a Swedish brick, made by fusing alumina 
in the electric furnace, withstands variations of 
|temperature and the action of calcareous and 
It is particularly recommended 
| for certain chemical industries. Samples JS and HS 
are bricks containing high percentages of alumina, 
manufactured by two Belgian firms from the same 
raw material. This, which is of French origin, 
appears to be obtained from calcined siliceous 
bauxite, a material useless for the aluminium 
industry and containing a high percentage of 
| corundum. 

Certain manufacturers, on the Continent at all 
events, attain the required percentage of alumina, 
even when this reaches 40 per cent. to 42 per cent., 
by the addition of bauxite to their clay. In this 
connection attention should be drawn to the fact 
that percentages higher than 42 may be reached 
without the use of such a doubtful expedient. In 
fact, materials from certain beds of schists or of 
kaolin clays contain, in the calcined state, from 
42 per cent. to 45 per cent. of alumina. Thus 4 
kaolin the composition of which approaches the 
theoretical formula would yield a percentage of 
alumina of about 45. 

(10) Other Special Refractories.—Included in this 
group are refractory bricks made from carborundum, 
zirconia and chromite, magnesium oxide refractories, 
the use of which is restricted to the metallurgical 
industries, not being taken into consideration. All 
these refractory products are characterised by 4 
high degree of refractoriness. Their high cost * 
due either to the scarcity of the raw materials 
involved, as in the case of zirconia, or to difficulties 
of manufacture, for example, the treatment of 
carborundum in the electric furnace. Carborundum 
bricks possess high compressive strength at ordinary 


The second sample represents an old method of | temperatures (up to 1,500 kg. per square centimetre) 


manufacture, and the third and fourth a more 
Table X summarises the results 


origin, containing various percentages of alumina. 
Brick Ar/AA had been baked in a tunnel kiln 


cent. alumina) and clay. Mullite products, it is| transformed more or less completely into mullite. 


believed, are not much used in Europe at the present These bricks are characterised—and this fact must 


time for furnace work ; they are chiefly employed | be borne in mind—by their exceptional resistance 


in glass works. 


Their high refractoriness and | to variations of temperature. This is obtained as 


chemical inertness, however, make it probable that,|much by the method of manufacture as by the 


in spite of their high cost, they will come into general 
use. It must be added, however, that great diffi- 
Culties have been encountered in obtaining mixture 


| method of baking at very high temperatures. In 


general, high percentages of alumina bring about 
spalling. This phenomenon, which is a breaking, 





All 


and also show small variations in linear dimet- 
sions (0-05 per cent. at 1,500 deg.). They with- 
stand the action of acid slags very well provided 
they contain only small amounts of iron. They can 
only be utilised, however, in neutral or reducing 
atmospheres, the presence of oxygen bringing about 
a rapid deterioration of the material. They witb- 
stand sudden changes of temperature and are US 
in high-temperature furnaces, muffles, soon 
pipes, burners, oil-fired furnaces and in all classes 0 
high-temperature work. The thermal conductivity 
of these bricks is notably higher than that ° 
aluminous or siliceous bricks. The softening 
temperature under load depends on the quality © 
the binder used. It is not unusual to reach 1, 

deg. with carborundum bricks, and the correspo F 
ing Seger fusion temperature may be higher than 
| 2,000 deg. It should also be noted that they bare 
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only a slight tendency to adhere to slag ; moreover, 
they withstand abrasion remarkably well. Their 
adoption locally in the most vulnerable parts of 
furnaces often constitutes an efficient means of 
reserving the brickwork of the installation from 
attack, both at the surface and deeper down. In 
Table XIII are given analyses of carborundum 
refractories. The first (D) is of American origin ; the 
second (A) is made by a Belgian firm, the next two 
by a German syndicate, and the last two by a 
Swedish firm. 

A German factory has adopted the dry process of 
manufacture in the making of grog bricks and 


products of this type manufactured with sufficient | 
care; they are consequently very expensive and 
their use is still limited. 

Chromite bricks are particularly useful for 
metallurgical furnaces on account of their neutral 
character and high density. These bricks with- 
stand extremely well the action of both acid and 
basic slags and are practically insoluble in acids. 
Owing to their great mechanical strength they are, 
like carborundum bricks, especially useful in all 





















































Apparent density 
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high temperatures, and more especially in the known, the safe stress depends upon the ratio of 
chemical industry. It must be borne in mind, slenderness. The greater this ratio, the less effective 
however, that it is extremely difficult to obtain is the utilisation of the metal. With different cross- 


sections of equal area the most favourable are, 
therefore, those with the greatest moment of inertia. 
Theoretically speaking, any required moment of 
inertia may be obtained with a limited cross-sectional 
area. With, for example, a strut consisting of four 
angles, as shown in Fig, 1, it is only necessary to 
space the four angles sufficiently to increase the 
moment of inertia indefinitely, while in the case 
of a joist section, as shown in Fig. 2, the web may 
be extended and the flanges broadened, as indicated 
in dotted lines, so that the overall dimensions 
become larger. In practice, a procedure of this 
kind is limited by the fact that the dimensions of 
the members become impracticable. In the case ef 
built-up struts of the type indicated in Fig. 1, 
the lattice work becomes too heavy and too costly, 
while in the simple joist section, Fig. 2, the web 
and flanges become too thin, both from the points 
of view of the actual rolling of the section and the 
danger of buckling at the free edges. The question 


of oxidation of the thin sections also becomes of 
| importance. 


For the practical design of such 
struts it is estimated that half the maximum flange 


| width should be about 12 times to 18 times the thick- 


—— | ness of the section. 


TABLE XII. Atumtya-Bavuxrre Bricxs. 
Composition and Properties. D. | Cc. | Hg/Al. | J8. HS 
Silica, per cent. .. 14-8 13-0 | _ 33-7 24°7 
Alumina, per cent. 83-7 86-0 72-0 64-0 72-1 
Iron oxide, per cent. 0-9 1-0 | -- 1+7 1-2 
Lime, per cent. 0-6 Trace 0-6 2-0 
Magnesia, per cent. - * Trace Trace | _— Trace Trace 
Seger fusion temperature, deg. C. Pd 1,920 1,920 | 1,850 1,850 | 1,880 
Compressive strength, kg. per sq. cm. 600 305-7 | — 356-6 | 200-0 
Apparent density ee ns we 2-71 _ | 2-6 2-09 2-08 
Porosity per cent. by weight Be 6-7 _ i —- 
Porosity percent. by volume .. a an : pe 16-9 _ | 20-0 — - 
Temperature of beginning of softening under load of 2 kg. | 
persq.cm.,deg.C. .. oe <e sie ‘ a 1,700 About 1,700 1,750 1,420 1,575 
Temperature of rapid softening, deg. C. -| 1,950 approx.| >1, 1,800 1,670 1,810 
TABLE XIII. Carsorunpum Bricks. 
| 
Composition and Properties D. | A. | 81. | $2. | HGSx. | HGSo. 
| | 
Carborundum, per cent. 5 et oe 93 95 90 | 65 50 85 
Seger fusion tefmperature, deg. C. ~ ..| About 2,000 | About 2,000 | About 2,000 | about 1,800 1,750 >2,000 
Compressive strength, kg. per sq. cm. ; 1,490 — 600 3/400 _ 400 
Porosity per cent. by weight .. “e 3-7 _ 14:1 10:3 _ 5-2 
Porosity per cent. by volume .. -m wall 9-0 — 24-2 18-7 _ 12-3 
Temperature of beginning of softening under 
load of 2 kg. per sq. cm., deg. C. .. aa 1,525 1,440 | 1,800 1,580 1,530 1,550 | 
nai o —- _ -- -— 2-47 





carborundum bricks. The mixture contains 90 per 
cent. to 95 per cent. of grog or of carborundum, and 
has a moisture content of not more than from 5 per 
cent. to 7 per cent. The binder is mixed with 
colloidal gels with the object of obtaining sufficient 
cohesion in moulding. The moulding is carried out 
under a high pressure by means of a hydraulic press. 
In this manner, relatively porous bricks are obtained 
which withstand erosion remarkably well and possess 
great compressive strength. These bricks, by 
reason of their method of manufacture, are perfectly 
homogeneous and are always of exactly the same 
dimensions. Shrinkage during drying and baking 
is reduced to a minimum. A high degree of resist- 
ance to variations of temperature is attained (up 
to 90 cycles). Allowance for variations in dimen- 
sions is reduced to + 0-75 per cent. Further, the 
bricks withstand attack by slag and ash remarkably 
well. Five grades of carborundum bricks made by 
this process are in existence; they contain, re- 
spectively, 50, 60, 70, 80 and 90 per cent. of silicon 
carbide. The compressive strength of the best 
three qualities exceeds 1,000 kg. per square centi- 
metre, while the temperature of the commence- 
ment of softening under a load of 2 kg. per square 
centimetre is 1,450 deg. C. for the grade 
containing 50 per cent. of carborundum ; 1,550 deg. 
for that containing 60 per cent.; and 1,660 deg. for 
that containing 70 per cent.; it exceeds 1,750 deg. 


for the grades containing 80 per cent. and 90 per | 


cent. It is possible to obtain, in certain cases, bricks 
containing up to 98 per cent. of silicon carbide. 

The softening temperature under load of zirconia 
tefractory products is lower than that of the 
materials discussed above, but attains, nevertheless, 
1,500 deg., the Seger fusion temperature being 
about 1,850 deg. At 1,500 deg., the compressive 
strength is of the order of 0-5 kg. per square centi- 
metre and the linear expansion } per cent. A 
urconia refractory product of German origin, tested 
Tecently, contains about 70 per cent. of zirconium 
oxide. The compressive strength at ordinary 
temperatures is from 600 kg. to 1,000 kg. per 
Square centimetre and the apparent density is 
3-90. The porosity is 7-36 per cent. by weight 
and 21-87 per cent. by volume. These bricks are 
only very slightly sensitive to rapid changes of 


temperature ; they are highly resistant to chemical | 


— k and to the action of molten metals and are 
argely used in melting furnaces operating at very 





—_ where severe conditions of service are 
/encountered. A chromite brick tested recently 
|had the following characteristics :—Chromium 
oxide, 38 per cent. to 42 per cent; Seger fusion 
temperature, 1,850 deg. C. ; apparent density, 3-3 ; 
softening temperature under a load of 2 kg. 
per square centimetre, about 1,400 deg.; and 
compressive strength at ordinary temperatures, 
800 kg. to 1,000 kg. per square centimetre. The 
coefficient of expansion was higher than that of 
grog bricks and lower than that of magnesia bricks. 


This may be greater in pro- 
portion to the ratio of slenderness. A comparison 
of different cross sections is therefore only of value 


| when based upon equal thicknesses. The Table on 


page 356 gives this comparison for various sections, 


land it will be seen from the first three sections 


that the superiority of the tubular section does not 
appear to be very great. : 

The basing of the cross section on the minim 
thicknesses does not, however, give a fair comparison 
for tubular members. Present day practice permits 
tubes to be made of any required thickness, as they 
are formed from sheet rolled to the tubular form 
and automatically welded by gas or arc along the 
seam. The danger of oxidation is reduced by at 
least 50 per cent. with tubular construction as the 
interior is not subject to atmospheric influences. The 
surface exposed to atmospheric action with the 
different types of construction is given in the Table. 
Experience shows that oxidation usually commences 
at sharp corners and edges, which gives the smooth 
tube an additional advantage. The form also has 
the effect of reducing the cost of maintenance 





The thermal conductivity was very low. 








TUBULAR MEMBERS IN WELDED-| 


STEEL STRUCTURES. | 


By Dipl.-Ing. O. Bonny and Dr.-Ing. H. Gortre.pr. 





Fig.1. Fig. 2. 
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for bars under axial compression has been recognised 

for a long time, but hitherto the usual methods of | 
connecting the members have been difficult of 
application. In the early period of steel structures, 

|members of tubular cross-section, in the form of 
| cast-iron columns, were of some importance. In 

the course of time, however, riveted members, 

generally of rectangular cross-section adapted to a 

riveted type of construction, were employed in place 

of cast-iron columns. It was only with the intro- 

duction of welding that it became possible to join 

tubes together or to connect them with other 
members in a conveniently practical way, and as | 
a result of this development tubular members have 

to-day become a definite competitor with rolled 

| sections in structural steelwork. 

In the case of bars under compression, as is well | 





and painting. Finally, the tube has no projecting 


‘edges which have to be made thicker than would 


otherwise be necessary merely as a precaution 
against buckling. On the contrary, the tube is in 
itself essentially a stiff form, so that its thickness 
may usually be less than that of corresponding 


Part I. Theory and Static Calculations.—With the |rolled sections. It may be reduced to about one- 
ever-increasing advance in the technique of welding | thirtieth of the diameter; that is to say, with a 
as applied to steel structures, continually greater | diameter of, for example, 4 in., a minimum thickness 
attention is being paid to the use of tubes. The |Of $ in. may be employed. The tubular section 
fact that this form of member is statically favourable | Shown in the right-hand column of the Table has 
| been calculated on thie proportion. 
| with an area equal to that of the other sections 
|shown in the Table, shows an increase of about 
116 per cent. in the moment of inertia. For the 
| same moment of inertia, therefore, the area required 


This section, 


is considerably smaller. This constitutes the real 
advantage of the tubular cross-section. In practice, 
tubes can be supplied of any required diameter 
and thickness, so that any requirements can always 
be met exactly and the permissible working stress 
properly utilised. With the limited number of 
standards available this is by no means always 
possible with rolled sections. 

In many countries, such as Germany, the price 
of tubes is so much higher than that of rolled sections 
that the economy in weight which follows the use 
of tubes is lost in the extra cost of the materials, 
especially as this economy applies only in members 
under compression. In members under tension 
the net area only is of importance, the form of the 
cross-section having no influence. Trusses have 
therefore been constructed in which the compression 
members only, and particularly the top chord and 
the struts, have been made from tubes, whilst the 
bottom chord and the ties were of angles or tees. 
An example of such a construction is illustrated in 
Fig. 3. Such forms of construction can be fairly 
economical, but the advantages of the tube are 
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particularly found when applied to structures in| D, and one- Unapene ond D, we find by (3) that if | or that of the London County Council. From this 





which all or nearly all bars are subject to compres- | WD, then g = |} DeV AE? + BAF — 0-313 D, | follows the necessary area 
sion, of which examples are afforded by high | “ 
buildings standing on a small base, such as look-out jand Z ee 4 Det axial load 
? t ="\.'De then g = | De V Ais)? + Wap * 343 De, ee eee’ ~ sale working stress 


towers, of which an example is shown in Fig. 4, | 
or lattice-work masts, as shown in Fig. 5, in which 
the wind pressure forms the principal load. 
pressure differs from most other loads in that it 
proceeds from every and any direction, producing | 
alternating tension and compression in all the 
structural parts under its influence. Calculations | 
have, consequently, to be made for the most | 
unfavourable stresses, which are usually those for | 
compression. In this connection it is important to 
note that the wind pressure upon a tube is much 
less than upon any other member of the same 
width, as indicated in Fig. 6 

To ascertain a suitable tubular cross-section for 
a given load and length is more difficult than with | 
other sections, since tubular sections are not yet 


the difference between these two values a g being | 
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Fie. 3. Butit-up GirverR witn TUBULAR Fie. 4. Loox-out Towrer or TUBULAR Fie. 5. Tosucar Latrics- 
STRUTS. CONSTRUCTION. Work Mast. 
@ 9.6. be deduced if the di - re find the necessary thickness ¢ by 
OD _—aw A ve deduced if the diameter D, = (D, — t) at, we find the necessary thickness ¢ by 
Ah hbabaaa wr HEAT HAA the centre line of the tube is utilised (see Fig. 6). Kpcengpes. 
Thus we find mw De 
ow A= Det : , 2g If the vaiue of thickness found in this way does not 


w' . 
appear to be practical, the calculation must be 


- . tag | repeated with another diameter D,. 
With the same limits of ¢ as above, it follows! ‘Pye method of calculation above described is 
thet illustrated in the following example :— 
t= }Detheng = | DpV Al? + QP) = 0-356 D, For a strut 10 ft. in length under an axial 
load of 10 tons, a practical tubular cross section is 


g OW gee ee.) 5 ft ee 


and if . a. - ol 
me ; ; ; — to be ascertained. Estimating D, = 3in., then, 
t , then ¢ le V 2[1? + (AF 0-345 | . > 
¢ then g = } De V 2 (7) Staite according to (6) 
In this case, when the diameter D, is utilised, | g = 0-355 De = 0:355 x Zin. = 1-065 in. 


COMPARISON OF Cross-SecTIONns or STRUTS. 





Y 2 y {3% x "ea 
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| Cross-sections. 





2 Diameter or half width of flang: 
W-¢ w' a —- 
(e788.c) ‘ * ENGINEKRING * Thickness 3 4] 
Moments ofinertia { For axis 7-2 111 85-3 
: | ininch units '\ For axis y-y 108 | 86-5 ss - 
standardised. As things are, tables of capacity, | Area in sq. in 10-31 10-48 10-67 10-67 
such as are available for other types of sections, | Minimum radius of gyration 3°24 in 5-68 in. 2-56 tt ~ lg 
¢ ‘ * | Exposed surface in sq.in. per inch run 62-04 45°34 24-2 33 


would become very volaminous. At present, trial 


calculations must be made with estimated diameters : E 
and thicknesses. In general, tubes are classified | the radius of gyration does not vary at all with the , and the ratio of slenderness 


according to their exterior diameter D, and their | thickness, but in fact depends only upon the dia- i 10x 12 th 
thickness ¢, or by their external and internal dia-| meter D,. With an error of no importance, we g 1-065 et 
meters D,and D;. With these values, the formule | may say that | For a strut of mild steel under axial loading we 
for the moment of inertia I, the area A, and the q ‘355 De. . - + + (6) | find by the Moncrieff formula with this ratio of 
radius of gyration g are : Utilising D.; it is not necessary to estimate two slenderness, a w orking stress of 4-83 tons per square 
7 (De — Di*) oe (1) | Values for trial calculations, as would be necessary | inch, and from it a necessary area 
I a tm with formula (3), but one only. After having| se 
«(De — Di) settled on D,, we at once find the radius of gyration F-a3 = 2°06 sq, in. 
A = wt(De — ¢) ; (2) . ‘ i | 
4 by (6), and thus the ratio of slenderness -. By| or a thickness 
Y Ji iVDATDF = 4VRD,—F* +a (3) =| means of this value it is possible to ascertain the | A 2-06 gies tis 
A safe working stress according to one of the well-| # De ~ 3-14 x 3 a - 


Assuming the practical limits of ¢ to be one-eighth | known buckling formul, such as that of Moncrieff ! (To be continued.) 





Wind | ®bout 7 per cent. Simpler formule may, however, | and thus, the diameter D, being already ascertained, 
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ELECTROMAGNETIC RADIATIONS. 


[x opening the third lecture of the series on 
“ Blectromagnetic Radiations ” at the Royal Insti- 
tution on Saturday, March 23, Lord Rutherford said 
that in his previous lecture he had given an account 
of the absorption of the D lines of sodium in passing 
through sodium vapour and had shown that this 
was the effect of resonance. It was not actually 
absorption at all, but was due to the scattering of 
light in all directions. There were many interesting 
problems connected with resonance spectra and 
some weeks could be spent in explaining them, but 
he proposed just to illustrate the subject by one or 


ENGINEERING. 

a multitude of dark lines, their estimated number 
being about 40,000. There must, consequently, be 
at least 40,000 different radiating systems in the 
iodine vapour. The light transmitted, as the 
lecturer demonstrated, had a brownish red colour 
having a longer wavelength than the incident 
light owing to the fluorescence of the iodine. 

Lord Rutherford then dealt with the scattering 
of light by small particles of solid matter, this 
phenomenon having, he said, a peculiar interest as 
it had first been shown by Tyndall in the Royal 
Institution. Later it had been explained by Lord 
Rayleigh, who had investigated it further. Sup- 
posing we had a trough containing water with very 





two examples. The spectrum of a hot black body | 
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showed a certain distribution of energy, and this 
was generally true for all solids. A simple gas, 
however, if heated, gave very little radiation and 
did not behave as a black body at all. To obtain 
considerable radiation in the case of gases it was 
hecessary to break down the molecules into atoms, 
and the simplest way of doing this was to pass a 
current through the gas. This was equivalent to 
heating the gas to a very high temperature. 

[The question could, however, be attacked in 
another way, and in this matter we owed much to 
the work of Professor R. W. Wood on the radiation 
from vapours at extreme dilutions. In one of his 
early experiments, made in 1904, he had taken an 
exhausted bulb containing a small piece of sodium 
at the bottom. The light from a sodium lamp was 
passed through the bulb, and when the sodium was 
warmed up a yellow glow appeared in the bulb, 
due to the scattering of the light by the sodium 
Vapour. This was an illustration of the resonance 
Phenom non. Later, similar effects were observed 
in the fluorescence of mercury vapour, and these 
served to show the great complexity of spectra 
that might arise from resonance effects. Wood had 
shown that if sunlight were passed through an 
exhausted bulb containing a little iodine vapour at 
4 very low vapour pressure the spectrum contained 


small particles in suspension and passed a parallel 
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, beam of light through it (the particles must be very 
small, having dimensions of the order of 5 ), the 
light would be scattered by the particles, but the 
scattered light would have a different colour from 
the incident light, having a bluish tinge. Rayleigh 
| had shown that the scattering was inversely propor- 
tional to the fourth power of the wavelength, and 
from this it followed that the blue or violet light, 
having the shorter wavelength, was scattered more 
than the red. The scattered light, moreover, was 
polarised, as could be shown by passing it through 
a Nichol prism. The lecturer demonstrated the 
scattering of light from the particles in suspension 
in different tap waters and showed that there was 
very little scattering when a specially pure water 
obtained from melting ice was used. The polarisa- 
tion of the scattered light was then shown by a 
very effective experiment, in which plane-polarised 
light was passed upwards through a glass cylinder 
containing a little Jeyes’ fluid in suspension. The 
transmitted light reflected on to a screen had a 
yellow or reddish colour, which became deeper as 
the proportion of suspended matter was increased, 
while the colour of the scattered light differed 
according to the angle from which it was observed. 
By means of mirrors it was made possible for the 
audience to see the scattered light from two direc- 
tions at right angles simultaneously, the two views 
showing the complementary colours. In this 
experiment the water containing the particles in 
suspension acted as an analyser for the polarised 
light, and the effect of observing the scattered light 
from different angles would be equivalent to a 
rotation of the analyser. 

Lord Rayleigh, who, as already mentioned, had 
extended the work started by Tyndall, had suggested 
that the blue of the sky was due to the scattering 
of light by the molecules of gas present in the atmos- 
phere, and had been able to show that the scattered 
light was polarised. The blue of the sky had since 
been actually used as a method of estimating the 
|number of molecules in a cubic centimetre of gas. 
| That the scattering was mainly due to gas molecules, 
| as suggested by the late Lord Rayleigh, and not to 
dust nuclei, had been proved by his son, the present 
| Lord Rayleigh, by direct experiment. By passing 





-ight through a chamber containing gas and entirely | 





357. 


| free from dust he had obtained the scattering effect, 
and the scattered light was polarised. Raman had 
shown that the frequency of light scattered from 
solutions was not exactly the same as that of the 
incident light and the Raman effect had given im- 
portant information on vibrating systems in such 
solutions. 

Passing on to consider ultra-violet light and some 
of its effects, Lord Rutherford said that the human 
eye had a very limited range of sensibility, extending 
only from a wavelength of about 7,000 Angstrém 
units to about 3,000 A. in the case of very young 
persons (an Angstrém unit = 1 x 10-7 mm.). Pro- 
fessor Fabry had found that the lower limit, in 
his case, at the age of 42, was 3,680 A, while at 67 
it was 3,933 A. As the eye became older, therefore, 
{the shorter wavelengths were absorbed by the 
crystalline lens to an increasing extent. The ultra- 
violet might be said to extend from 3,000 to 
1,000 A., or actually as far as we chose. He 
proposed to show then how to produce a spectrum 
beyond the range of vision, and for this purpose it 
was obvious that a source of light rich in the ultra- 
violet rays must be employed in conjunction with 
an optical system which would not absorb them. 
| He used for the purpose an arc lamp with a quartz 
|lens and prism, projecting the spectrum formed on 
|to a screen. The visible light was cut out by 
| interposing a sheet of Uviol glass, but a sheet of 
card coated with quinine-sulphate crystals placed 
beyond the blue end of the visible spectrum was 
shown to fluoresce brilliantly in the ultra-violet 
light. A piece of paper smeared with vaseline also 
showed the fluorescence, and a sheet of uranium 
glass gave a bright green fluorescence. A platino- 
barium cyanide screen showed that the effect 
extended over a considerable distance beyond the 
visible range, and zinc sulphide also showed the 
effect quite strongly. A piece of willemite not only 
| fluoresced in the ultra-violet light, but continued 
to glow with phosphorescent light for some time 
after removal. A series of strips of different 
phosphorescent substances, which the lecturer said 
had been prepared some sixty years ago by 
De la Rue, continued to glow with colours ranging 
from red through yellow and green to blue, like a 
spectrum, after exposure to ultra-violet light for a 
few seconds. 

To illustrate the photographic effect of ultra- 
violet light, Lord Rutherford showed the slide 
reproduced in Fig. 9. To produce this the violet 
and ultra-violet parts of a continuous spectrum 
had been passed through ordinary window glass and 
Vita glass on to a photographic plate, the result 
being shown by the upper and central strips, 
respectively, in Fig. 9. The lower strip had been 
exposed without the interposition of any glass, and 
this showed that the photographic effect extended 
far beyond the range of wavelengths passed even 
by the Vita glass, which itself passed light of much 
shorter wavelengths than ordinary glass. With 
further reference to the scattering of light and the 
blue of the sky, the lecturer showed a photograph 
taken by Prof. R. W. Wood in infra-red light of some 
trees against the sky, the latter appearing quite 
black, which showed that the light from the sky 
contained little infra-red. The remarkable clarity 
of photographs taken at long distances in infra- 
red light was due to the fact that this light was 
much less scattered than the shorter ultra-violet. 
To illustrate this the lecturer showed three photo- 
graphs of a distant landscape taken in ordinary 
sunlight, in ultra-violet light, and in infra-red, 
respectively. The first showed a little detail in 
the distance which was entirely absent in the 
second but was perfectly clear in the third. 

Lord Rutherford then dealt with the photo- 
electric effect, which, he said, had first been shown 
by Hertz and subsequently developed by numerous 
experimenters. Light, and particularly ultra-violet 
light, had the property of discharging negative 
electricity, and this was demonstrated by connecting 
a sheet of zinc to an electroscope. When light fell 
on the zine sheet the electroscope was discharged 
when it had been charged negatively, but little or 
no effect was observed when the electroscope was 
positively charged. It had been shown by J. J. 
Thomson and Lenard that the electrons in the 
plate were excited by the light falling on it and 
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driven off, and those electrons had considerable 
energy. The first explanation had been made by 
Einstein in 1905, following on Planck’s announce- 
ment of his quantum theory. Planck supposed 
that in order to explain the distribution of energy 
in the spectrum it was necessary to assume that light 
was emitted in definite “gusts” or quanta, the energy 
of which depended upon the frequency. On this 
theory of light the energy of the quantum was 
measured by hv, » being the frequency and A being 
Planck’s constant. According to Planck’s theory we 
must give up allidea of spreading waves and assume 
light to be emitted in definite units, the energy vary- 
ing with the frequency. In general this theory gave 
a very complete account of the photo-electric effect, 
but it raised many other difficulties. Our ideas of 
refraction, diffraction, interference, &c., were all 
based upon the conception of waves spreading in a 
medium, but on Planck’s theory we had to assume 
the wave to be localised and that it could interact 
with an electron and impart all its energy to the 
electron. At present we had to make use of both 
explanations ; the difficulty of reconciling them had 
not yet been overcome. 

The photo-electric effect had many important 
applications, a recent one being in connection with 
television. The effect was very marked with the 
alkali metals, particularly potassium, the emission 
from which when acted upon by light of different 
wavelengths was shown by the slide reproduced in 
Fig. 10. The same slide showed the 
obtained with sodium, rubidium, and cesium, and 


it would be seen that the maximum emission 
occurred at different wavelengths. The actual 
emission from various photo-electric cathodes 


exposed to light from a gas-filled lamp having a 
filament temperature of 2,650 deg. K. was as} 
follows : Sodium 5, potassium 10, rubidium 4-4, 
cesium 1-7, potassium on copper oxide 8-0, and 
cesium on silver 12-5—the figures giving the current 
in amperes < 10-* per lumen. The small currents 
produced by a cell of the form illustrated by the 
slide reproduced in Fig. 11, which was self-explana- 
tory, could be amplified and made to operate a 
relay, and thus control a machine, or to start a 
thyratron gas-discharge valve, the current passing | 
through which was itself sufficient to operate many | 
devices. The slide reproduced in Fig. 12 was shown 
to illustrate the method of using a photo-electric 
coll in conjunction with a thyratron. 
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Str,—I am fully in accord with your correspondent 
Mr. Perkins (in your last issue) as to the undesirability 
of using linseed oil as a priming coat, and also agree 
that the old-fashioned hand-mixed red lead has con- 
siderable powers of rendering iron “* passive.” 

There are, however, other more modern pigments 
which have been proved to be superior to red lead, 
and which possess none of the drawbacks to which 
your correspondent alludes. The pigments in question 
are certain basic chromates of lead and zinc, and when 
properly prepared, these ‘‘ Chromate Primers "’ do not 
settle to a hard mass at the bottom of the tins, and 
can be kept for long periods. They have a further 
advantage over red lead in that a primer prepared from 
them runs about 7} gallons per ewt. as against about 
44 gallons for red lead paint. Comparative tests made 
both in America and in this country have very definitely 
proved the superiority of these chromates over red 
lead as regards their pewer of rendering iron and steel 
** passive.” 

Yours faithfully, 
H. T. Pusnock, M.A., F.C. | 
Dudley Port, 
Tipton, Staffs. 
March 30, 1935. 
| 

NATIONAL CERTIFICATES AND Duirtomas In ELEc- 
FRICAL ENGINEERING.-—National Certificates and Dip- 
lomas in Electrical Engineering, to the number of 1,229, 
were awarded in England and Wales by the Institution 
of Electrical Engineera, in conjunction with the Board of 
Education, in 1934. This number compares with 1,094 
in 1933, and 1,118 in 1932, 
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/EXHIBITION OF VACUUM DEVICES 
| IN RESEARCH AND INDUSTRY. 


In order to emphasise the important part played by 
physics in modern industrial life, a conference, orga- 
nised by the Institute of Physics, was held at the 
University of Manchester, from Thursday, March 28, 
to Saturday, March 30. The formal opening by Sir 
William Clare Lees, O.B.E., and Professor J. 8. 
Stopford, M.B.E., on Thursday, was followed by 
lectures and discussions on Modern Electrical Illuminat- 
ing Devices, Applications of Photo-Electric Cells, the 
Cathode-Ray Oscillograph, and Mercury-Vapour Recti- 
fiers and Thyratrons, a reception and dinner being 
held in the evening of that day. On Friday morning 
the subjects discussed were High-Tension Vacuum- 
Tube Devices and X-Rays in Industry, while in the 
afternoon the research laboratories and works of Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
at Trafford Park, were visited, and in the evening a 
public lecture on Cathode-Ray Tubes in Industry was 
delivered by Mr. R. A. Watson Watt. On Saturday, 





emission 
| problems in an automatic exchange. 


| dealing with the 


the following works and laboratories were visited :— 
The British Cotton Industry Research Association, 
Shirley Institute; Messrs. Tootal Broadhurst, Lee 
Company, Limited; and the Post Office Telephone 
| Department. 

The demands upon our space will not permit us to 
deal with the proceedings at the Conference, but we 
propose to make a brief reference to some of the more 
| novel and interesting exhibits. We may first mention 
the exhibit of the Post Office Research Station, Dollis- 
hill, London, N.W.2, which included an automatic 
chart analyser designed to obtain rapidly essential 
information from charts taken for the study of traffic 
The chart is 
passed at a constant speed under a vertical illuminator 
and the reflected light controls the operation of a thyra- 
tron through the agency of a photo-electric cell and 
valve amplifier. The anode of the thyratron is fed 
with 50-cycle alternating-current and includes a stop 
clock which rotates while the thyratron is discharging. 
From the clock reading the total time that any one 
of the exchange switches was in operation is determined 


}and a slow-acting relay, also included in the anode 


circuit of the thyratron, counts the number of individual 
operations. Other exhibits of the Post Office Research 
station were a voice-frequency signal receiver, to enable 
signalling and dialling to be accomplished over long 
circuits and trunk lines containing valve-repeater 
stations, and apparatus designed to enable measure- 
ments to be made of the performance of telegraph lines 
and apparatus when used for teleprinter working. 

A number of exhibits arranged to show the work of 
the Physics Departments of the University of Man- 
chester, under the direction of Professor W. L. Bragg, 
were displayed in the laboratories. As is well known, 
much important work has been done in these labora- 
tories on crystals, a particularly interesting part of it 
structure of silicates. We may 
mention, in particular, models showing the structure 
of permutite, which has been elucidated by X-rays. 


_[APRIL 5, 1935. 


comprises a water-cooled cylinder containing a 75()-watt 
lamp having the lower part made of quartz. With the 
aid of a reflector in the cylinder, the lamp produces an 
illumination of about 500,000 foot candles on a water. 
cooled copper table, on which the specimen to be tested 
is placed. If a material exposed to the light for an 
hour shows no change in colour it may be regarded as 
colour constant, since the light intensity to which it 
has been exposed is about 50 times that of sunlight 
on a bright summer day. 

A very attractive display was arranged by the Wem. 
bley Research Laboratories of Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2. One interesting item demonstrated 
in a very effective manner the ripple and striated 
discharge in gas-discharge tubes. Generally, the 
discharge in a tube containing pure rare gases fills 
the tube more or less completely, but if traces of certain 
organic vapours are introduced the luminous column 
becomes constricted and moves about the tube in an 
irregular manner. This ripple form of discharge js 
becoming familiar in advertising and display signs. 
Under certain rather critical conditions, however, the 
discharge, instead of forming the ripple, may be made 
to break up into discs and balls of light which remain 
more or less stationary, giving the striated form of 
discharge. A close examination of the striations often 
reveals a very complex and beautiful structure, which 
appears to be rapidly and continuously changing. 
Another interesting exhibit concerned the operation 
of high-pressure mercury-discharge lamps. These 
lamps normally burn in the vertical position and if 
operated horizontally, convection currents deflect 
the arc upwards so that it comes into contact with the 
upper wall of the tube and may overheat the glass 
sufficiently to cause failure. The are may, however, 
be deflected downwards by a magnetic field and thus 
kept central. In the exhibit a simple electromagnet 
for this purpose was excited by a separate supply 
to enable the effect of varying the field to be demon 
strated. In practice, a specially-designed electro 
magnet connected to some part of the actual lamp 
circuit is employed. Of the many other exhibits 
of the firm, we can only mention the ultra-short wav: 
model illustrating the propagation of wireless waves, 
which was referred to on page 315 ante in our report 
of Lord Rutherford’s lectures on Electromagneti: 
Radiations, at the Royal Institution. Messrs. Salford 
Electrical Instruments, Limited, Peel Works, Silk- 
street, Salford, 3, a subsidiary firm of Messrs. General 
Electric Company, Limited, showed a number of 
electrical instruments, including a_ beat-frequency 
oscillator, a fixed-frequency oscillator and a valve- 
voltmeter for use on 50-cycle alternating-current 
mains. The valve-voltmeter, which has five ranges 
reading up to 1, 2, 5, 15 and 50 volts, respectively, 
operates on the principle of the self-biassed anode- 
bend detector and has thus a very high input impedance 
even at high radio frequencies. The readings of the 
instrument are independent of the mains voltage over 
a range from 200 volts to 250 volts. 


The exhibit of Messrs. The 





British Thomson 


It appears that in this, and some other similar sub- | Houston Company, Limited, Rugby, was selected to 
| stances, the crystal structure remains constant but a| illustrate the progress made in the development ot 
number of the inner atoms are loosely held and can | electron-tube devices and their application to industry, 
easily be exchanged. It is on this property, of course, | and also in the development of electric discharge lamps. 
that the utility of the substance as a water softener | It included a group of thyratrons and rectifiers, photo- 
depends. Two types ot 


Another series of exhibits illustrated the | electric cells and photo-electric relays. 
work of Dr. A. J. Bradley and others on the structures | the latter were shown, one being intended for various 
of metals and alloys. The examination of the arrange- | industrial control applications. In this a change in 
ment of the atoms in alloys by X-rays has thrown intensity of the light falling on a photo-electric cell 
much light on alloy phase diagrams and the exhibit | causes a small contactor to open or close a circuit 
was arranged to show the method of analysis and the | carrying a current up to 15 amperes at 250 volts. The 
results obtained. Special features of the work are| relay will operate with a minimum light intensity of 
the development of a camera which enables the lattice | 1 ft. candle and a specially designed light source unit 
spacings in alloys to be determined accurately to/| will operate it at distances up to 50 ft. The other 
within one part in 30,000, and of a camera for the relay is designed as a weatherproof unit for controlling 
study of alloys at high temperatures. artificial illumination according to the intensity of the 
About twenty manufacturers of the class of apparatus | daylight. The latest form shown has a high sensitivity, 
dealt with in the Conference showed their products the minimum light intensity which causes the contactor 
in the exhibition. Several firms showed cathode-ray | to close being only 0-2 ft. candle. Two adjustments 
oscillographs, valves, and photo-electric cells and|are provided, enabling the “on” and “ off’ points 
apparatus employing their components. Messrs. Radio- | to be varied independently. 
visor Parent Limited, 28, Little Russell-street, London,| ‘Three industrial applications of thyratron control 
| W.C.1, for instance, showed an industrial smoke indica- | were shown in operation. One of these was a welder 
| tor, counting apparatus, and apparatus for the auto- panel for use in connection with high-speed spot and 
| matic control of street lighting by the intensity of the | seam welding and capable of handling up to 350 kVA 
daylight. In one unit for this purpose, a gas-discharge | Direct control is exerted by power thyrations which 





tube is used instead of a valve, giving the unit an 
almost indefinite life. Automatic door-opening equip- 


|ment and apparatus for automatically sorting balls 


of different colours, both, of course, employing photo- 
electric cells, were exhibited by Messrs. The Witton- 
Kramer Electric Tool and Hoist Works, Witton, 
Birmingham, 6, and some improved forms of photo- 


| electric cells were shown by Messrs. Phillips Industrias, 


145, Charing Cross-road, London, W.C.2. The exhibit 
of the latter firm also included Metalix shock-proof 
apparatus for X-ray crystal analysis and apparatus 


| for testing the colour constancy of materials. This 





enable the current to be made and broken up to 1,500 
times per minute with great precision. It is claimed 
that, in conjunction with a suitable welding machine. 
|the apparatus permits the welding of special alloys. 
coated steels and fine-gauge materials on which welding 
operations have hitherto been regarded as impra ticable, 
| while in welding mild steel the production speed can 
be increased. In another piece of apparatus of this 


| . . > 

| class, designed chiefly for the control of welding « Ts 

ls » » 
in manually-operated spot welders, the duration of t 

| welding time is accurately measured from about 0- 


second to 1-0 second, according to the setting of the 
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DIAGRAMS 


OF THREE MONTHS’ 


METAL PRICES. 
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Nore.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 


” 


the London Metal Exchange for “ fine foreign 


for lead are for English metal, whilst those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 


and ‘‘ standard” metal, respectively. 


The prices shown 
Middlesbrough prices are plotted 
The prices given in the case of 
The 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 








control dial. A third example of the applications 
of the thyratron was a thyratron-reactor theatre 
dimmer. With this the lighting current in theatres, 
&c., can be smoothly controlled from zero to a maxi- 
mum with the minimum number of moving parts 
and without any rubbing contacts. It is claimed that 
a large number of dimmer controls of the type exhibited 
can be manipulated with a degree of flexibility and 
ease that cannot be achieved with the more usual type 
of resistance dimmer. The discharge lamps exhibited 
included typical examples of the Mazda “ Sodra” 
sodium-vapour lamps, “‘ Mercra” high-pressure mer- 
cury-vapour lamps, and hot-cathode Neon lamps. 
One of the ‘* Mercra ” lamps we noticed was rated at 
110 volts, 250 watts, and this, we understand, is the 
first lamp of its type to be produced for this voltage. 

With several of the exhibits of Messrs. Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 
London, S.W.1, our readers will be already familiar, 
but they included a valve-maintained tuning fork, 
4 valve voltmeter, an argon purity meter, a Wynn- 
Williams ionisation counter, a Morton’s patent pH 
meter, vacuo junctions, a Finch type cathode-ray 
oscillograph and a Finch electron-diffraction camera. 
atte item which may be mentioned was a torque 
ge transmitter, made under licence from Messrs. 
“a British _Thomson- Houston Company, Limited, 
rad ransmitting electrical or mechanical readings to a 

“tant point at which an indicating or recording instru- 
ment is installed. 





Limited, Electra House, Victoria-embankment, London, 
W.C.2, showed cathode-ray oscillograph equipment, 
and demonstrated a system of light-beam telephony. 
Messrs. Igranic Electric Company, Limited, 147, Queen 
Victoria-street, London, E.C.4, showed electronic 
precision timing control apparatus, enabling timing 
periods from 0-10 to about 4 seconds to be obtained 
with an accuracy and consistency which, it is claimed, 
is not possible with the usual commercial timing 
devices. The exhibit of Messrs. E. K. Cole, Limited, 
Southend-on-Sea, included a range of apparatus for 
testing wireless receiving apparatus and components, 
such as inductance and capacity bridges, a portable 
impedance comparison bridge, a 
oscillator, an output meter and apparatus for detecting 
pinholes in the insulating enamel on wires. 
W. Edwards and Company, Allendale Works, Vaughan- 
road, Loughborough Junction, London, 8.E.5, showed 
a range of vacuum pumps and associated equipment, 
including a mercury-diffusion pump of the Kaye 
type with a pumping speed of 20 litres per second 
and a limiting pressure of 10-* mm. of mercury, or 
even better. Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Trafford Park, Manchester, pro- 
vided a few exhibits, including a vacuum relay control 
and a burglar alarm employing a beam of infra-red 
rays in connection with a photo-electrie cell, but the 
members of the Conference had adequate facilities for 
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HIGH-SPEED OIL ENGINE. 


Ar the end of January last, independent tests on the 
latest design of oil engine manufactured by Messrs. 
Davey, Paxman and Company (Colchester), Limited, 
Colchester, were carried out by Mr. W. A. Tookey, the 
object of the tests being to compare the performance 
of the engine with those of alternative designs, The 
engine is a four-cylinder model rated at 40 brake horse- 
| power at 1,000 r.p.m. and 60 brake horse-power at 
| 1,500 r.p.m., equivalent to a b.m.e.p. of 80 Ib. per 
square inch. The cylinder bore is 4§ in. and the 
piston stroke is 5{ in. The design of the engine was 
carried out in collaboration with Messrs. Ricardo and 
Company, Limited, Shoreham, and embodies the well- 
known Ricardo ‘‘ Comet ’’ combustion system. 

Instead of observing the rates of fuel consumption 
by a series of separate interval determinations, a 
continuous log was kept throughout the whole of an 
endurance trial extending over 12 hours at full-load 
rating, the engine running at 1,000 r.p.m. for the first 
six hours and at 1,500 r.p.m. for the second six hours. 
For this purpose, the service tank was placed upon a 
small beam scale, and by adjustment of the rider 
along the beam, which was graduated in ounces, 
accurate observations could be made when a pointer, 
fixed to the beam, came into exact correspondence 
with a fixed mark, as the weight in the tank was reduced 
by the passing of the fuel to the engine. By this 
means it was possible to check not only the effect of 
imposing full load upon a cold engine, but to realise 
when the manipulation of the controls on the Heenan 
and Froude water dynamometer, directly coupled to 
the engine, did actually apply the full load. For 
example, the start was made at 9.37 a.m. on the first 
morning of the trials, and the controls were adjusted 
for full load at 1,000 r.p.m. The first fuel-consump- 
tion reading was taken at 9.42 a.m., and when the beam 
on the weighing scale passed the marked point, a 
stop-watch was started, and the rider reset to weigh 
$ lb. The beam passed the mark again 165 seconds 
afterwards, indicating a rate of fuel consumption of 
only 10-9 lb. per hour, and thereby disclosing the fact 
that full load was not yet reached. After further 
adjustments of the controls, the next 1 Ib. of fuel 








Messrs, | 1,000 r.p.m. 


was consumed in 185 seconds—equivalent to 19-5 Ib. 
per hour, and showing that full load had by that time 
been applied. The next } lb. passed to the engine in 
97 seconds—equivalent to 18-55 lb. per hour. The 
third 1 Ib. was consumed in 206 seconds, and the 
fourth in 210 seconds, corresponding respectively to 
17-5 lb. and 17-15 lb. per hour, Twenty-five minutes 
from the start, the rate of fuel consumption between 
one reading and the next was equivalent to 15-4 Ib. 
per hour, showing the necessity for further dynamometer 
control, the load having fallen off. Correction of this 
brought the rate of consumption to 16-8 lb. per hour. 
Intermediate }-lb. readings were thus continued 
throughout the first hour until it was conclusively 
proved by the uniformity of timing that steady load 
and consumption readings were being maintained. 
Thereafter the time in seconds was logged for the 
consumption of increments of 2 lb. The mean rate 
throughout the latter part of the first three-quarters of 
an hour was I Ib. in 221 seconds, or 16-26 lb. per hour. 

The effect of the engine working itself in during the 
changing temperature conditions of the first hour is 
reflected by the difference between 19-5 and 16-26 lb 
perhour. That is to say, the engine when cold required 
20 per cent. more fuel than at the end of the first 
45 minutes. One hour after the start from cold, the 
rate of fuel consumption was 1 Jb. in 224 seconds, and 
at the end of six hours, 1 Ib. in 226 seconds, corre- 
sponding to 16-05 lb. and 15-92 lb. per hour respec- 
tively. The average rate during the five hours was 
16-05 lb. per hour. The close correspondence of these 
observed rates, confirmed by a continuity of inter- 
mediate readings, sufficiently emphasised the regularity 
of the engine’s performance. 

From motoring tests conducted previously at Messrs. 
Ricardo’s works, the full-load fluid and mechanical 





beat-frequency | resistances were ascertained to be the equivalent 


of 24 lb. per square inch mean piston pressure at 
The full-load b.m.e.p. of 80 lb. can, 
| therefore, be taken to be the equivalent of 104 1b. i.m.p., 
and, the mechanical efficiency being 77 per cent., it 
can be computed that 40 brake horse-power equals 
52 ih.p. output. At 16 lb. per hour, the rate of fuel 
consumption is 0-308 Ib. and 0-40 lb. per i.h.p.-hr. 
and per b.h.p.-hr., respectively. The former, with a 
calorific value of 19,728 B.Th.U. per lb., represents a 
thermal efficiency of nearly 42 per cent., which is a re- 
markable attainment for a small high-speed engine. 
As stated, after six hours the engine was speeded up 
from 1,000 r.p.m. to 1,500 r.p.m., and it was interesting 
to observe that during the first 20 minutes after the 





seeing some of the products of this organisation during | change the rate of fuel consumption was 1 Ib. in 
the visit, which was paid to the research laboratories | 136-66 seconds, or 26-3 lb. per hour. This gradually 


Messrs. Marconi’s Wireless Telegraph Company. | and works on Friday, March 29, as previously mentioned. | improved, until an hour later the rate was 24-5 lb. 
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per hour the mean for the first hour being 25-57 Ib he second day’s trials at various speeds and outputs | the b.h.p. values show the effect of both “* me nical 
For the greater portion of the remaining five hours it need not be dealt with seriatim. Table I gives the | efficiency ” and “ combustion efficiency.” A bette: 
was 23-85 Ib. per hour Thus, it can be said that when | more important figures, and these, when plotted, comparison, as far as the conversion of heat ts in 
the change of temperature due to increase of speed | show satisfactory correlation of all observed test | the fuel into energy obtained by combustion con- 
was fully attained the consumption of the engine was | results. It is, however, desirable to call attention to | cerned, is given if the i.m.p. is considered. Evaluating 
10 per cent. leas than at the commencement, when the | the fact that 25 per cent. overload, equivalent to | the mixture strength in terms of the total cylinder 
prevailing temperature was that due to the previous | 100 lb. b.m.e.p., was carried for one hour at both | volume makes it possible to compare small engines 


1,500 r.p.m. and 1,000 r.p.m. without trouble and with 
clear exhaust, and that, so far as could be seen, this 


ix-hour full-load run at 1,000 r.p.m. The change of 


working temperature due to the higher speed was also 








noticeable in the observed thermometer readings of | period could have been extended, had it been deemed | 
the lubricating oil in the crankcase sump This, | necessary, without detriment to the engine. The load 
TABLE I. 
Equivalent Fuel-Oil 
Percentage Brake Borer i Consumption. 
reat Output Oo Mean r men et zt k 
KELP Rated Pressure —— er Remarks 
Load Lb. per ome, lotal Per B.H.P. 
Deg. ¢ 
sq. in Lb. per hr Lb. per hr 
Siz Hours at 1,000 r.p.m. 
0 19 0-488 Cold engine first quarter of an 
4 0 00 an hour. 
0 16-26 0-408 Next three-quarters of an hour 
rt 0 16-05 0-401 Next five hours. 
Sir Hours at 154 r. p.m 
an 10% an 140) 25°57 0-426 First hour. 
410 yee 0-307 Next five hours. 
Fractional Loads a 
i Ww ) 20 130 0-619 Exhaust clear. 
M “") 0 10 1&3 0-470 a 
N 0 7 60 230 0-409 a 
KB 0 10K a0) 15 0-419 | Cold engine first hour. 
P 4 110 Ss a0) 0-306 Exhaust clear. 
1) 71) 12 100 30 0-417 ‘ « 
r 7° 145 115-8 600 26-80 0-462 " smoky. 
Fractional Loads at 1,500 r.p.m 
ty 15 25 20 Iso 10-85 0-724 Exhaust clear. 
' 0 0 40 Ol 14-85 0-405 
I 5 75 60 40 19-70 0-437 “ 
t ww 100 sv) 440 25-70 0-428 °° 
G 66 110 | 88 485 28-20 0-427 : 
Ti 75 125 | 100 555 32-40 0-431 ei 
oO 83 138-5 110 — black. 
At 1,200 r.p.n 
P “) 12 100 480 25-2 0-420 | Exhaust clear. 
At 909 r.p.m. 
Q ‘5 12 100 440 18-9 0-420 Exhaust clear. 
it 750 r ’ 
nt 125 100 410 15-95 0-425 Exhaust clear. 
' 
TABLE Il 
ih ret } 
pu / Mean | 
Fuel-Oil B.M.E.P Mixture 
Fest LMEP ( ae n B.Th.t Mixtur Strength. Exhaust. 
4 per B P per Min eRUUr B.Th.t > leg. C. /deg.F 
BH. BM.E.P Lb. per hi Strength or | oe 
Qt. | 
if 1.000 r.p.m 
\ 40 a) L104 0-401 131-8 1-850 43-2 320/608 
4 MA 112 0-306 130-2 1-875 47-0 350/662 
» ’ 100 124 0-417 137-9 1-780 56-2 430/806 
} ) 115-8 140) 0-462 152-0 1-605 72-2 600/1,110 
N 1 “o “4 0-400 134-5 1-813 33-2 230/446 
M 20 40 ‘ 0-470 154-5 1-575 25-4 183/361 
I 10 20 44 0-619 203-5 1-200 16-66 130/266 
At 1.200 yr pm 
I 60 100 125 0-420 138-0 1-766 56-6 480/896 
{f 1.500 rpm. 
A 6o a0 108 »- 397 130-7 1-865 2-9 
h ] 2 48 0-724 238-0 1-025 9 
J 0) 0 i Os 0-405 162-6 1-499 
I 45 oo AN 0-437 144-0 1-695 
G ( ee 116 0-427 140-4 1-737 | 
il loo 128 0-431 142-0 1-718 
At 900 r.p.m 
Q 45 OO 126 0-420 138-0 1-767 56-6 } 440/824 
it 750 r.p.m. 
j 7 127 2 7 5 57 +5 
100 ! 0-425 139-7 | 1-745 57-3 410/770 


during the 1,000-r.p.m. period, remained steady at | on the engine was afterwards deliberately increased at 
154 deg. F. for three hours before the change in speed. | both speeds until the exhaust was giving black smoke 
At the end of the .irst hour at 1,500 r.p.m. the | and, as the table indicates, substantial maximum loads 

mperature reached 174 deg. F.. and was thereafter | were thus carried. proving that even at 25 per cent 


stant overload there was ample margin of power in hand for 
From motoring tests at Shoreham, it had been | short period emergency loads. 

determined tk he mechanical and fluid resistances at The mere statement that the Paxman-Ricardo 

1.500 ropom equivalent to 28 lb. per square inch | engine can give 100 Ib. b m.e.p. at 1,500 r.p.m. with 


et 


were 


of piston pressure Thus at full load of 60 brake | 25 per cent. overload, or 60 brake horse-power full- 
horse-power, with SOlb. b.m.e.p., the i.m.p. was | load rating, fora ¢ onsumption of 0-397 Ib. per b.h p.-hr 
10S Ib. per square inch At 23°85 lb. per hour the | is significant, but it is. perhaps, not generally recog. 
rate of consumption was 0-397 Ib. and 0-295 lb. per | nised how this compares in thermal efficiency with 
b.h.p.-hr. and = i.h.p.-hr respectively. The i.h.p.| the performance of much larger stationary or marine 


thermal efliciency was therefore 43 per cent. on the 


engines. To establish such a 
grossa value of the fuel 


comparison is, fortunately, a simple matter from the 
rates of fuel consumption per b.h.p.-hr. or per i.h.p.-hr. 
is slightly | and the outputs in b.m.e.p. or i.m.e.p. As b.h.p. 
output is affected by mechanical and fluid resistances, 


com pression-ignition i 


rhese results not only show 
that the engine at 1.500 r p.m. is a depe nda ble unit, 
but that at this speed the thermal efficiency 
higher than at 1,000 r.p.m. 


| with large in this respect, and thus to discover whether, 
| and if so, to what extent, the performance of one varies 
from the other. 

| The curve given in Fig. 1 is reproduced from a paper 
}read before the Diesel Engine Users’ Associat in 
| November, 1932, and shows the relation between 
mixture strength in terms of B.Th.U. (gross) per cubic 
foot of total cylinder volume and i.m.p. in pounds per 
| square inch for several stationary engines of varying 
| capacity, as annotated on the chart. It will be 
once obvious that all these engines exemplify a close 
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| relation one with the other despite the variations in 
| cylinder sizes, of the cycle employed, or of the number 
of cylinders, the piston speed, or the rotational speed. 
|It will also be apparent from the curve that the 
| influence of supercharging—or, more correctly, pressure 
charging—is that of merely extending the capacity ol 
the engines to deal with richer mixture strengths than 
are normal to atmospherically-charged cylinders. 
The mean curve in Fig. 1 has been re-drawn 
| Fig. 2, and against this is plotted the performance o! 
the Paxman-Ricardo engine from the figures tabulated 
in Table LI, in which the actual b.m.e.p. and computed 
i.m.e.p. values are given for each trial as well as the 


| 
| 
| 
| 


| 
| 


|mixture strength value Qt. The correspondence 
lof the plotted points in Fig. 2 is interesting and 


| instructive, showing, as it does, that the Paxman engine, 
|with a piston displacement per cylinder only 
| 0-05712 cub. ft., is within its normal rating nearly 4 
| efficient thermally at all loads and speeds as any 0! 
|the others, the largest of which has a piston dis- 
placement 240 times as great. 
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RATLWAYS 


BEARING PERFORMANCE ON Java Strate I ’ 
According to a recent report, a number of coaches whiel 
were put into service on the Java State Railways 0” 
January 20, 1932, had covered some 142,000 mules up 


till September, 1934. This is equivalent to nearly 
96 million revolutions of a wheel 2 ft. 6 in. in diameter 


The complete axleboxes were supplied by Messrs British 

- ; “wl 
Timken, Limited, Aston, Birmingham, and stated 
that no attention was given them other than lubrication, 


and this had only to be done at intervals ot —_— 3 
months to 5 months. For the period January, 1932, te 
September, 1934, it has been estimated that the oil con 

1 rity 


sumption amounted to just over half a gallor 
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REMOTE-READING 


CONSTRUCTED 


BY 


NGINEER 


MESSRS. GEORGE KENT, LIMITED, 





























RECORDER. 


Fig. 1. 


REMOTE-READING LEVEL 
RECORDER. 


Wen dealing with the exhibits of Messrs. George 


Kent, Limited, Biscot-road Works, Luton, at the 
Physical Society’s Exhibition, on page 138 ante, 


we mentioned that these included a new instrument 
for distant recording. By the courtesy of the firm, we 
are now able to describe the apparatus in detail, with 
the aid of the photographs and drawings reproduced 
in Figs. | to 5 on this page. In this example the 
recorder is shown as made for water-level measurement, 
but the same principle is applicable to the measure- 
f other quantities such as temperature, pressure 
and flow. The apparatus is known as the Kent 
V.D.1. telerecorder, the initial letters standing for 
variable-duration impulse, since this principle is 
employed for operating it. Actually, an electrical 


ment 


impulse is sent once every minute from the trans- 
mitter located over the tank or reservoir to the 
recorder, which may be situated in an office or 
other convenient position at any desired distance 


from the transmitter. The duration of the impulse 
varies from a minimum of 1} seconds at the zero reading 
to 57 seconds at the maximum. Both the transmitter 
and recorder are driven by small synchronous motors 


ed from frequency-controlled alternating-current 


mains, but the line current is supplied by accumu- 
lators; the latter can, however, be replaced by a 
sn transformer and rectifier. The transmitter and 


r can be linked by telephone lines. 

' ing first to the transmitter illustrated in 
Figs. 2, 3 and 4, it should be explained that the motor 
iged to oscillate a lever a by means of a heart- 


Shaped cam 6, the amplitude of the oscillation being 

controlled by means of a finger c, which is raised and 
‘owered according to the water level by means of a 
float attached to a cord which passes round the cord 

“ cei shown in Fig. 2. While a feeler d mounted on 
1© eve 


_ ra rests on the finger c, the line circuit is open, 
‘ut when the feeler is lifted by the rotation of the cam, 


the circuit is closed. The method of making and 
breaking the circuit can best be followed by reference 
to Fig. 3. It will be seen that the lever a carries a 
switch which is provided with platinum contacts 








| edge g on the end of a flat steel contact spring. 
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The feeler d 
is pivoted to the roller lever at e and carries a spring- 
mounted knife edge f, which bears against a similar knife | 


and quick make-and-break mechanism. 


It will be 
clear that, with this arrangement, as long as the 
feeler d rests on the finger c the circuit will remain open, 
as shown in Fig. 3, but when the feeler is lifted away 
from the finger by the rotation of the cam, the knife 
edge carried by the contact spring will slip over the 
other and make contact between the spring and the 
contact screw. The upper screw of the two shown in 
Fig. 3 is merely an adjustable stop. Similarly, when 
further rotation of the cam brings the feeler again 
into contact with the finger, the electrical contact 
will be broken. Thus the duration of the contact 
depends upon the angular position of the finger, 
being short when this is raised and long when it is 
lowered. The movement of the finger, as already 
mentioned, is controlled by the cord wheel, and reference 
to Fig. 2 will show that the movement is effected 
by means of a pinion and toothed quadrant. 

A photograph of the recorder is reproduced in Fig. 1, 
and its mechanism is shown diagrammatically in Fig. 5. 
As will be understood on reference to Fig. 1, the pen 
carriage is mounted on two vertical rods and is moved 
up and down by a system of cords and balance weights 
controlled indirectly from the transmitter, as_ will 
be explained below. As it moves, the pen marks on 
a chart clipped on to a cylinder which is slowly rotated 
at a uniform speed by the synchronous motor, and thus 
a record of the water level is obtained on a time base. 
Actually, in the case of the instrument illustrated, 
the cylinder makes one revolution in seven days 
and the chart provides for level variations from zero 
to 4 ft. Referring now to Fig. 5, the synchronous 
motor will be seen on the left. The motor drives 














through gearing a clutch arm h, which rotates con- 
tinuously at the rate of one revolution in 64-3 seconds 
and turns with it either one or the other of the two 
gear wheels, i, k, mounted co-axially with the clutch 
arm. As drawn in Fig. 5, the wheel i is being rotated 
with the clutch arm, which, it will be seen, is of Tee 
form and pivoted so that it can make contact with 
one of the flanges attached to the wheels i and k and 
drive it by friction. Whether the clutch arm drives 
the upper wheel i or the lower wheel & is dependent 
upon whether or not the electromagnet i, which is 
connected to the line, is energised by the impulses sent 
out by the transmitter, as already explained. As 
drawn in Fig. 5, the magnet / is not energised and the 
upper wheel i is being driven. If, on the other hand, 
the magnet were energised, the end of the clutch arm 
would be brought into frictional contact with the 
flange on the lower wheel k, by means which need 
no explanation, and this wheel would be rotated by the 
synchronous motor. 

The two gear wheels, i and k, drive wheels m and n, 
respectively, mounted on sleeves running on the cord- 
wheel spindle 0, the wheels running in opposite direc- 
tions, since one is driven directly from k and the other 
is driven from i through an intermediate idler wheel. 
To each of the wheels m and n is attached a pulley, 
and weights hanging from cords passing round the 
pulleys bring the gear wheels i and & back against 
stops, when they are released by the clutch arm, and 
also return the wheels m and n to a fixed starting posi- 
tion. The pen carriage, which has an actual travel 
of 10 in., is raised and lowered by a metallic cord 
passing over the cord wheel p, the spindle of which is 
fitted with an indicating pointer shown in Fig. 1. 
When one of the wheels, m or n, is driven by the 
clutch, it rotates from its starting position without 
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turning the spindle o until a pin on the face of the wheel TENDERS. 
comes into contact with one of the arms q and r fixed We have received from the Department of Overseas 
on to the spindle, which then rotates and moves the Trade, 35, Old Queen-street, London, 8.W.1, particulars 
pen carriage through the cord. The relative positions | of tenders invited by various bodies in the British posses- 
of the pins and arms are such that if the pen carriage | sions and in foreign countries. The closing date of each 
is recording the correct level its position is unaltered, | tender is stated below. Details may be obtained on 
since, when this is the case, the wheels are released by | application to the Department, at the above address, 
the clutch and fall back under the action of the weights | the reference number being quoted in each case. 
just as the pins come into contact with the arms >| Machine Tools, comprising @ band saw with sliding 
otherwise, the pen carriage is raised or lowered in | table for dealing with logs and planks, a planing and 
the next one-minute interval to the correct position, | ™0Ulding machine for wood, a multiple drilling machine 
In general, of course, the change in water level during | '°* wood with ought tool holders, and three sewing 
zg ’ B © machines. Argentine State Railways, Buenos Aires, 
a minute is very small, so that the record obtained is | yay 3 (A.Y. 12,982.) 
in the form of a continuous curve. ; Water Meters of the “ wet-dial” type. Singapore 

It will be seen that a complete measurement is made Municipal Water Department. Tenders sie = | in 
and transmitted each minute and that after any Singapore or London until May 31. (A.Y. 12,983.) 
interruption of working, due to disconnection of the Electric Lamps, 20,379. metal-filament, for various 
line wire or other cause, the instrument will automati- voltages Argentine State Railways, Buenos Aires ; 
eally resume correct registration. The mechanism, | April 25. (A.Y. 12,984.) 
although rather complicated to describe, appears to Brake-Hose Couplings, 4,200, without rubber washers, 
function quite satisfactorily and the transmitter and | and 2,100 nipples for Westinghouse brake hose (1j in.). 
receiver can be linked by telephone lines. "TP State Railways, Buenos Aires; May 2. (G.Y. 
; 4,973.) 

Portable Concrete Mixers, petrol or oil-driven, capacity 
not less than 7 cub. ft. unmixed and 5 cub. ft. mixed. 
Indian Stores Department, New Delhi; April 24. (G.Y. 
14,979.) 

Galvanised Sheets, corrugated and plain. Indian Stores 
April 24. (G.Y. 14,982.) | 


2) 


Durban Corporation ; April 











PERSONAL. 


Messes. Ferausoxn, Paty, Limrrep, Higher Open 
shaw, Manchester, 11, have opened a Midlands office 
at Quality House, 25, Temple-row, Birmingham. The | Department, New Delhi; 
office will he in charge of Mr. J. Blount Tramway-Car Axles, 24. 
26. (G.Y. 14,985.) 

Steel, comprising bars, plates and angle plates for 
Rio Grande do Sol State Rail- 





CONTRACTS. 


Scorrisu 





strengthening bridges. 
ways, Brazil; April 25. (G.Y. 14,991.) 

Structural Steel, including columns, purlins, roof 
trusses, &c., for extension of Bloemfontein blacksmiths’ 
shop. South African Railways and Harbours, Johannes- 
burg : May 27. (G.Y. 14,992.) 

Water Maina, 2,600 lineal metres of 150 mm. diameter, 
850 m. of 100 mm. diameter, and 150 m. of 80 mm. dia- 
(6.489 tons) Cargo Fleet Lron Company, | meter, centrifugally-cast pipes and various specials and 
Limited (3,311 tons); Messrs. Colvilles, Limited (13,264 | fittings: May 4. (G.Y. 14,993.). Also 610 m. of 
tons); Messrs. Dorman, Long and Company, Limited | 150 mm diameter, and 25 m. of 80 mm. diameter pipes 
(5,397 tons); Messrs. The Lancashire Steel Corporation, | @nd special castings ; April 17 (G.Y. 14,994.) Egyptian 
Limited (8,812 tons); Messrs. Shelton Lron, Steel and Ministry of the Interior, Cairo. 

Coal Company, Limited (7,134 tons); Messrs. Skinnin Metals and Pipes, comprising pure tin for soldering, 
grove tron Company, Limited (2,343 tons); Messrs.| bronze, lead, white-metal, lead pipes, and galvanised- 
Steel Company of Scotland, Limited (2,196 tons); and | iron pipes, | in., 1} in., 1} in., and 2 in. internal diameter. 
Messrs, The United Steel Companies, Limited, Workington | Egyptian Ministry of Public Works, Cairo; May 4. (G.Y. 
(17,248 tons) 14.995.) 

Rails, heavy and light. 4,500 tons; new or second- 
June 15. (G.Y. 14,997.) 
Switchboards, magneto wall-pattern and 
The vessel, | battery floor pattern, cord-type. Posts and Telegraphs 
which has a length of 55 ft.. and a beam of 16 ft., has Department, Melbourne ; May 28. (A.Y. 12,985.) Also 
been designed in the United States and built in a German | 50 central battery, cord-type, floor-pattern telephone 
shipyard for her owner, Mr. F. J. Schussel She is | switchboards for use in a 50-volt automatic exchange 
furnished with a British Ailsa Craig 93-h.p. Diesel engine Union Tender and Supplies Board, Pretoria ; 

Messrs. MerryweaTuer AND Sons, Limrrep, Green-| May 3. (A.Y. 12,986.) 
wich-road, London, 8.E.10, inform us that in connection Water Meters, 230, for Giza and Gezira Waterworks 
with the Ideal Home Exhibition full-size replica of the | stores, and 58 meters for Helwan Tanzim stores 
house which the Royal Warrant Holders’ Association | Public Works Department, Cairo; May 18. "(A.Y. 
are presenting to The King in commemoration of H.M. | 12.989.) , 

Jubilee, the appliances for fire extinction are being 
 taagad by them. The fire appliances for the King's Port Elizabeth Municipality, South Africa ; 

ouse are reproduced in exact detail in the replica house (A.Y. 12,990.) 


Tue Lonpon MIDLAND AND RAILWAY 
Company has placed contracts for 80,147 tons of steel 
rails with British manufacturers in connection with the 
permanent-way renewal programme for 1935. The firms 
participating comprise : Messrs. Barrow Hematite Steel 
Company, Limited (13,953 tons) ; Messrs. British (Guest, 
Keen, Faldwins) lron and Steel Company, Limited 


Messrs 


Messrs. Curornipe Enecrricat. Srorace Company, 
Limirep, Clifton Junetion, near Manchester, have | hand Survey of Egypt, Giza ; 
supplied an 18-cell, 320 ampere-hour Exide marine type Telephone 
battery for the 35-ton motorship Columbia 


svstem 





April 25. 
at Olympia on — , 
M 1 H K ‘ ' : Tap-Changing Equipment, on-load, for two 10,000 
ESSRS : HE UNSLE! INGINE OMPANY, LIMITED, | .VA transformers. Sydney Municipal Council, Australia : 
Hunslet Engine Works, Jack lane, Leeds, 10, have | way 20. (A.Y. 12.991.) 
received an order from the Crown Agents for the Colonies a Weld Sate ‘ £300 1 250 ) 
for three tank locomotives of the 0-8-0 type tor 3 ft. 6 in. ire Ceeny « ete, - ot mee s , and 200-ampere capacity, 
_ . . o« . single-operator for North Western Railway. 
gauge. The cylinders measure 18 in. by 23 in. The @ D : iets. Met a 4 Y. 12.992 
locomotives are for service in the Gold Coast Colony. Stores Department, Simla; May 9. (A.Y. 12,992.) 
Messrs. Tae Liverroo, Rerriceration Company Automatic-Control Equipment for two 2,000 kW react- 
: " g' | ance control synchronous converters. Sydney Municipal 


Limrrep, Colonial House, Water-street, Liverpool, £ 
° . _ we » olan : : ces aw $@ cal 
who recently installed plant at the Hull Ice Factory > Council, Australia; May 20. (A.Y. 12,993.) 


have now received a repeat order for additional plant. 
This will include a four-cylinder vertical sleeve-valve | crop protection. Egyptian Ministry of Agriculture ; 
compressor, operating on the supercharged principle,| May 2. (A Y. 12,994.) 

and three horizontal multi-pass ammonia condensers and 


No. 7 lee Factory May 7. (A.¥ 


Messrs. SturTevanr Enernerrinc Company, Liwi- Turbine Pumping Set, electrically-driven, vertical 
rep, 147, Queen Victoria-street, London, E.C.4, have | spindle, tube-well, capable of delivering 30,000 gallons 
recently received orders for electrostatic precipitators | per hour against a total head of 148 ft. Indian Stores 
from the Leicester, Nottingham, and Leeds Electricity | Department, Simla; April 24. (G.Y. 14,996.) 
Departments. The precipitator for Leicester is to be Steel Wrenches, 200, double-sided, adjustable. Rio 
used in conjunction with a boiler evaporating 230,000 Ib. | Grande do Sul State Railways. Porto Alegre; May 6 
of steam per hour; the contract for Nottingham com (G.Y. 15.007.) , eave 
prises four precipitaters, each working in conjunction 
with a pulverised-fuel tired boiler evaporating 200,000 Ib. 
per hour; and the Leods equipment is to work with a 
pulverised-fuel boiler evaporating 230,000 Ib. per hour, 


Fire Pump, portable, Diesel or petrol-driven, and | « 
canvas hoses, copper nozzles, &c. 


Oilfields, Buenos Aires; April 25. (G.Y. 15,008.) 


Messrs. Brooke Marine Construction Company Road-Making Tools, and Sheets-—A firm in Rome |, 
Liatrep, Adrian Works, Lowestoft, have received an | wishes to receive quotations from the United Kingdom 
order for the sl’ pment of a further series of their 12 to 14- | for road making tools, such as shovels and picks, and 
h.p., two-cylinder, high-speed Diesel engines to Buenos | for corrugated galvanised sheets, 2m. long, 90 em. wide, 
Aires. This constitutes the second repeat order for this | the weight varying from 6 to 9 or 10 kg. per sheet. (G.Y. 








type of engine from the same agency in the last six | 14.988.) 
nouths 
Messrs. Crossiey Brorners, Limtrep, Openshaw, Tar ENGINEFRS’ 


Manchester, have reeeived an order for two further | Mather, chairman of Messrs. Mather and Platt, Limited, 
engines for the British Broadcasting Corporation 


extent. 


tained. 
imports of Belgian and French steel at Newport. '? 
anticipation of increased duties. 
galvanised sheets, steel tinplate bars and other prodt 
of the district remain unchanged at recent official price* 
Certain tinplate works in the Swansea Valley have re- 
sumed operations after months of idleness, under the 
Crvns, Mancrester.—Mr. L. E-| pooling scheme, but the recent reduction of output 
prevents production from increasing as the result of su 
These | was unanimously elected President of the Engineers’ reopening. There is renewed talk of a practicable 
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‘NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


Iron and Steel.—Sheffield works are producing 50,000 
tons more steel a month than two years ago, while the 
registered number of unemployed in this area has 
declined by nearly 20,000. Production of finished 
products also shows a remarkable rise. There is a con. 
sistently good demand for basic steel-billets. Most 
furnaces are working to capacity. Steady improvement 
is reported in the production of acid steel. Rolling 
mills, forges, press shops, billet and bar mills, and 
foundries are all handling larger outputs. The heavy 
machinery and engineering trades are busily employed. 
Makers of railway rolling-stock have brighter prospects. 
Valuable contracts have been placed locally by British 
railways for a variety of railway equipment, and the 
demand for wheels, axles, springs, and underframes is 
stronger. Business on overseas account revives slowly. 
More inquiries are circulating, but the volume of orders 
coming to hand leaves much to be desired. The decline 
of work from India, China, and South Africa is still acute 
Shipyards are taking increased tonnages of Sheffield-made 
steel, forgings, and castings. Stainless steel deck. 
furnishings are also in better demand. Improving lines 
include quarrying machinery and tools. Works specialis- 
ing in cement-making plant have good order books. 
While British collieries are buying all types of machinery 
and tools sparingly, foreign mining enterprises have 
come to the rescue of local works with orders for a large 
variety of equipment. This includes  coal-cutting 
machines, washing and refining plant, crushing gear, and 
steel balls. There is a good market in agricultural 
machinery and parts; the season maintains its early 
promise. Airoraft and automobile steels are in active 
demand. The tool-making branches are operating at 
recent capacity. There is a steady call for machine- 
knives, and farm and garden implements. Activity in 
engineers’ small tools has been well maintained. 

South Yorkshire Coal Trade.—Inland needs in most 
classes of fuels are up to recent level. More overseas 
inquiries are circulating, but the volume of actual busi- 
ness is not very substantial. Iron and steel works are 
consuming increased tonnages of industrial fuel and steam 
coal is moving freely. Railway companies are buying 
for stocking purposes in connection with the summer. 
season traffic. he housecoal market has developed 
fresh weakness, consumption being well below normal. 
The demand for most classes of coke is steady. Foundry 
and furnace sorts are firm. Quotations are: Best branch 
hand-picked, 24s. to 26e.; Derbyshire best house, 20s. 
to 23s.; Derbyshire best brights, 17s. 6d. to 19s.; best 
screened muts, 15s. to 16s.; small screened nuts, 15s. to 
16s.; Derbyshire hards, 16s. 6d. to 17s. 6d.; Yorkshire 
hards, 16s. 6d. to 17s. ; rough slacks, 8s. to 9s. ; and 
nutty slacks, 7s. to 8s. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
Welsh Coal Situation.—March ended with extreme 
quietness in all branches of the Welsh coal trade. Some 
of the shipments that might have been made in the 
month seem to have been delayed until early April, so 
that there has appeared some little revival in shipments 
since Monday, but with colliery order books so low, it is 


om evident that the improvement cannot be long sustained. 
Transformers, Cables, and sundry electrical material. | The shipments of coal and coke, both as cargo and 


bunkers, from all the Great Western Railway Welsh 
ports last week were only 329,800 tons, nearly the 
lowest of any week this year, and the shrinkage of ship- 
ments over the first three months reached 224,000 tons 
All the ports except Port Talbot showed sharp declines 
last week. Trade in anthracite was even more dis- 


Indian | Ccouraging than in steam coals. The growing competi- 


tion of German, Cochin China and other anthracite 
producers is taking Continental trade to an increasing 
Hopes of a new record with Canada this year are 
diminishing. The Americans, who are taking larger 
quantities of Canadian cattle and products, hope to re- 


Spraying Machines, 106, and 100 powder dusters for gain much of their lost trade in anthracite to Canada, 
while other competition seems keener. 
steamers laden with anthracite in recent weeks ar 
Steam Jointing, high-pressure, in sheets 40 in. by 40 in. | awaiting orders to sail to arrive in the St. Lawrence 
horizontal heat interchangers, all to be installed in the | South African Railways and Harbours, Johannesburg ; |; when navgation opens. 
12,995.) the French quota, although not further 
lower than it was a year ago, and that Italy recently 
cut off 20 per cent. of the imports, makes it evident 
that the shrinkage in the demand for Welsh coal has 
not ended. 
Peloponnesus Railways contract for 23,000 tons, 
under-quoting Welsh coal by ls. per ton, although the 
freight from the German ports is ls. higher. 
Welsh pits are idle through strikes, but the great excess 


A number of 


As to steam coals, the fact that 
reduced, 18 


German competitors have bid for the ons 
Vv 


Certain 


of coal stocks has enforced numerous stoppages at other 


Argentine State collieries on an extended scale. 


Tron and Steel.—The recent improvement in the iron 
and steel-and allied trades of South Wales is not main 
Meanwhile there have been considerably heavie! 


Values of tinplates. 
ts 


are required for stand-by generator sets at the North | Club, Manchester, at the recent annual meeting of the | scheme of superannuation for tinplate workers. enabling 


Scottish and North-East England broadcasting stations. | Club. Mr. 


Each is a 600-b.h.p., six-cylinder, Crossley vertical Diesel | secretary. To celebrate its “ coming of age,” 


H. Richardson was re-elected honorary | older men to be withdrawn. 
the club Chairman of Messrs. Baldwins, Limited, at the anauél 


Sir Charles Wright, Bart 


engine, and will be similar to other Crossley sets already | intends to hold a dinner on October 14, at which Sir meeting of the company, intimated that the new Dowlais- 


owned by the Corporation 





Andrew Duncan will be the principal guest, | Cardiff steel works, which are being constructed at 4 
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| 
cost of 2,000,0001., would start producing steel early | 
As these would be one of the finest and | 


next year. P . 
most modern steel works in the world, great things | 
were expected from them. While the steel works of the | 

Gowerton, Panteg and Landore had | 


company at - : 
worked almost to capacity, the sheet works in Mon- 
mouthshire, and the tinplate works in the district, had 
to comply with pooling, arrangements. In connection 
with the International Tinplate Agreement Management 
Committee, which was called together in Rome this 
week, Sir William Firth, Capt. Leighton Davies, Mr. Frank 
Phillips, Major J. M. Bevan, Sir Edgar Jones, Mr. W. E. 
C. Tregoning, and Mr. H. C. Thomas were appointed to 
represent the Welsh tinplate trade. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade—Active conditions are fairly 
general in the Scottish steel trade at the present time, 
as order books represent quite a good tonnage. Fresh 
business is not too plentiful, however, partly because of 
the lull in new shipbuilding contracts, which have been 
very searce lately. While the demand from the shipyards 
is much quieter, orders for steel rails and structural sec- 
tions have shown improvement, and the general outlook is 
fairly satisfactory. The increased tariffs on imported 
material are likely to mean a larger home demand, 
provided trade conditions continue to improve, and the 
Scottish makers anticipate being called on to supply at 
least another million tons over last year’s output. In 
the black-steel sheet trade there is quite a steady busi- 
ness going through, but chiefly on home account. Both 
light and heavy sheets are meeting with a brisk demand, 
but there is a decided scarcity of export orders. Prices 
are steady and the followi are the current market 
quotations :—Boiler plates, 9/. 5s. per ton ; ship plates, 
8l. 15s. per ton ; sections, 81. 7s. 6d. per ton ; black-steel 
sheets, ¢ in., 82. 108. per ton, and No. 24 gauge, in mini- 
mum 4-ton lots, 102. 10s. per ton ; and galvanised corru- 
gated sheets, No. 24 gauge, 13/. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The makers of malleable-iron 
in the West of Scotland, while none too busy at the 
moment, view the future with more hope. The current 
demand is not heavy, but when foreign stocks in this 
country get reduced, the call on the home producer will 
be more constant. The same thing applies to the re- 
rollers of steel bars, and an all-round improvement is 
anticipated. Prices are unchanged and are as follows :— 
“Crown” bars, 91. 158. per ton for home delivery, and 
9. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 7/. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—A steady tone continues to 
prevail in the Scottish pig-iron trade, and quite a good 
demand is general. The output from the twelve furnaces 
now in blast is being readily absorbed and the forward 
prospects for the industry are considered to be very 
bright. To-day’s market quotations are as follows :— 
Hematite, 71s. per ton, delivered at the steel works ; 
foundry iron No. 1, 728. 6d. per ton, and No. 3, 708. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, March 30, amounted to 566 tons. Of that 
total, 186 tons went overseas and 380 tons coastwise. 
During the corresponding week of last year the figures 
were 65 tons overseas and 61 tons coastwise, making a 
total shipment of 126 tons. 

Shipbuilding Contracts.—Messrs. Harland and Wolff, 
Limited, Govan, have just secured an order to build a 
cargo and passenger motor vessel for the Bombay Steam 
Navigation Company. She will be 250 ft. in length and 
is for the owners’ service between Bombay and other 
Indian ports. The propelling machinery will consist 
of Diesel engines.—Messrs. Scott and Sons, Bowling, 
have received the contract to build a motor vessel for 
the Canterbury Steam Shipping Company, Christchurch, 
New Zealand.—The Auckland Harbour Board, Auckland, 
New Zealand, have placed an order with Messrs. Lobnitz 
and Company, Renfrew, for a twin-screw tug. 

Shipbuilding.—Conditions in the Scottish shipbuilding 
industry have been rather quieter recently and new 
contracts have not kept pace with output. The launches 
last month totalled only seven—five vessels making 
14,047 tons dn the Clyde, and two vessels aggregating 
552 tons on the Dee. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Saleable parcels of Cleve- 
land pig-iron are not large or numerous, and are promptly 
taken up by British consumers, who have to come on the 
market for supplies. A large proportion of the limited 
output is going into consumption at local works, and 
home users at a distance are taking full deliveries against 
running contracts. More iron is going to Scotland than 
of late, and producers hope to make further rather con- 
siderable sales to customers North of the Tweed, despite 
the keen competition for Scottish trade. Little effort 
is made by ironmasters or merchants to transact busi- 
ness with abroad. The former can readily dispose 
of marketable lots to home users at much higher prices 
than are named for export, and merchants are not in a 
position to P with Continental firms in foreign 
markets. Stocks at makers’ yards are light and are 
owned consumers and merchants. ivery pri 
are on No. 3 g.m.b. at 678. 6d. here, 698. 6d. to 
North of districts beyond the Tees-side zone, 
67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 

Hematite-——The statistical state of the East Coast 
hematite branch of trade is st by Messrs. 
Gjers, Mills and Company closing down for repairs the 
two furnaces that have been in operation at their Ayre- 
some Ironworks. This curtails make by some 2,000 tons 
per week for the time being, and supply is not over 
plentiful. Much of the make is going into direct use at 
producers’ own steelworks, and as in the Cleveland pig 
industry, stocks are sold to consumers or merchants. 
Customers in the Sheffield district are taking up delayed 
deliveries. Continental hematite continues considerably 
to undersell Tees-side products in foreign markets, and 
little effort is made to secure export business. Values 
are strong at the equivalent of No. 1 quality at 69s. for 
local purposes, 71s. delivered to Northumberland and 
Durham, 758. to 78s. delivered to various parts of 
Yorkshire, and 75s. to Scotland. 

Foreign Ore.—New business in foreign ore is still quite 
trifling. Imports to the Tees in March totalled 104,933 
tons, as compared with 137,733 tons in February. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and slow of sale. Good average qualities remain 
at 19s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are turning out 
heavy tonnage, and are booking more orders. Branches 
producing constructional steel have quite a lot of work 
to execute, and manufacturers of railway material have 
good contracts on hand; while prospects for depart- 
ments dependent upon shipbuilding are brighter than 
for a very lengthy period. Sheets are in fairly good 
request for home purposes, but improvement of demand 
from overseas cannot be reported. Subject to the usual 
rebates, quotations for home consumption are : Common 
iron bars, 91. 128. 6d.; packing — 8l. ; -packing 
(tapered), 10/.; steel billets (soft), 52. 128. 6d.; steel 
billets (medium), 7i. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; iron and steel rivets, 1M. 108.; steel ship 

tes, 81. 158.; steel angles, 81. 7s. 6d.; steel joists, 

158.; steel boiler plates, 91. 58.; heavy sections of 
steel rails, 8. 10s. for parcels of 500 tons and over, and 
91. for smaller lots; and fish 121. 108. Black 
sheets (No. 24 gauge) are 101. 108. for delivery to home 
customers, and 91. 5s. f.o.b. for shipment abroad, and 
alvanised corrugated sheets (No. 24 gauge) are 13. for 
Seueery to home customers, and 111. 5s. f.o.b. for ship- 
ment overseas. 

Scrap.—The scrap market continues active with com- 
modities in most demand scarce. Light cast-iron readily 
realises 45s., heavy cast-iron is selling at 53s., and 
machinery metal commands 55s.; while heavy steel is 
selling at from 51s. 6d. to 528. 6d. 

Imports of Iron and Steel.—Statistics issued this week 
place the imports of iron and steel to Mi and 
district last month at 4,550 tons, comprising 167 tons 
of pig-iron, 4,025 tons of crude sheet bars,'billets, blooms 
and slabs, and 358 tons of plates, bars, angles, rails, and 
joists, compared with February total unloadings of 2,629 | 
tons, comprising 149 tons of pig-iron, 1,995 tons of erude | 
sheet bars, &c., and 485 ae bars, angles, &c. | 
In the pre-war month of » 1914, the aggregate | 





tonnage unshi reached 8,997 tons, comprising 5,661 
tons of crude sheet bars, &c., and 3,336 tons of plates, 
bars, angles, &c. 


Tees Iron and Steel Shipments._-Monthly returns show 
that 47,894 tons of iron and steel, composed of 14,357 tons 





Tue INstrrution oF WATER ENGINEERS.—The Council 


of the Institution of Water Engineers has awarded the 
: resident's Premium of 101. to Mr. W. T. Halcrow, | 
oe his paper on the deterioration of concrete due to 
noorland water; an Institution Premium of 5l. to | 
Dr. H. E. Gruner, for his paper on the Albbruck-Dogern 
Aydro electric station on the Rhine; and an Institution 
Premium of 51. to Professor A. H. Gibson, for his paper 
on the use of models in hydraulic engineering. he 
“wards are in respect of papers presented during 1934. 


— Late Mr. W. H. Woop.—We note with regret 
> sudden death, in Birmingham, on March 23, of 
= William Henry Wood, director of Messrs. The 
onstructional Engineering Company, Limited, designers | 
and builders of cupo and manufacturers of foundry 
rent, Titan Works, Charles Henry-street, Birmingham, 
yl Mr. Wood, who was eighty years of age, possessed 
—— engineering experience ; he joined Mr. D. H.| 
ood, the present managing director of the Company, 
“eon after the business was formed in 1911, and since 
at time had been intimately connected with the | 
srowth and progress of its activities. 


of pig-iron, 2,382 tons of manufactured iron, and 31,155 
tons of steel, were shipped from the Tees in March. In 
the previous month the imports totalled 46,264 tons, and 
in March last year, 45,711 tons were unloaded. Scotland 
was the largest purchaser of pig-iron, taking 7,659 tons, 
Wales being second with 2,200 tons, while Sweden 
accepted 850 tons, Italy, 700 tons, and South Africa, 
520 tons. South Africa, with an import of 99 tons, was 
the largest overseas customer for manufactured iron. 
Among the principal importers of steel were: India, 
4,397 tons; South Africa, 2,711 tons; Sweden, 1,818 tons ; 
The Straits, 1,714 tons; Argentina, 1,635 tons; and 
Russia, 1.483 tons. 








AWARD OF THE KeELvIN Mepau.—The Kelvin Gold 
Medal for 1935 has been awarded to Sir John Ambrose 
Fleming, F.R.S., in recognition of his eminent services 
to electrical science. The presentation ceremony, it is 
anticipated, will take place in the Great Hall of the Insti- 
tution of Civil Engineers, London, 8.W.1, early in May. 
The Kelvin Medal is awarded triennially as a mark of 
distinction in engineering work or investigation of the 
kinds with which Lord Kelvin was specially identified 


NOTICES OF MEETINGS. 





Norrx-East Coast INsTituTION OF ENGINEERS AND 
SHIPBULLDERS.—To-night, 6 p.m., The Mining Institute, 
| Newcastle-upon-Tyne. General Meeting. ‘‘ Ocean Trans- 
| portation of Petroleum in Bulk.” by Mr. R. F. Hand ; 
to be read by Sir Joseph Isherwood, Bt. 

INSTITUTION OF MecHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. Dis- 
cussion on “ The Use of Needle Roller Bearings,’’ to be 
opened by Mr. C. G. H. Richardson. North-Western 
Branch : Thursday, April 11, 7.15 p.m., Engineers’ Club, 
Albert-square, Manchester. ‘‘ Aerodynamical Research 
and Hydraulic Practice,”” by Mr. A. Fage. Southern 
Branch; Thursday, April 11, 7.15 p.m., University 
College, Southampton. “Heat Treatment and the 
Use of High-Grade Materials,” by Mr. C. W. George. 
Yorkshire mch ; Thursday, April 11, 7.30 p.m., Hotel 
Metropole, Leeds. “Diesel Traction,’’ by Professor 
G. V. Lomonossoff. Institution: Friday, April 12, 
6 p.m., Storey’s-gate, 8.W.1. Extra General Meeting. 
* Aerodynamical inst and Hydraulic Practice,” by 
Mr. A. Fage. 

InstrruTION OF Crivin Enoineers.—Belfast and 
District Association : Monday, April 8, 6.30 p.m., Queen's 
University, Belfast. Institution Lecture to Students. 
““ Modern Methods and Plant for Excavation,” by Sir 
Henry Japp. Institution: Wednesday, April 190, 
6 p.m., Great George-street, S.W.1. Informal Meeting. 
Discussion on ‘‘ The Economic Outlook for Engineering,”’ 
by Mr. J. L. Hodgson. Birmingham and District 
Association: Thursday, April 11, 6 p.m., James Watt 
Memorial Institute, Birmingham, 3. “ Flood Prevention 
Works on the Rivers Tame and Rea,” by Mr. H. H. 
Humphries. 

Institution oF ErctricaL Eneinrers.—North- 
Eastern Centre: Monday, April 8, 7 p.m., Armstrong 
College, Newcastle-upon-Tyne. Annual General Meeting. 
“The Droitwich Broadcasting Station,’’ by Messrs. N. 
Ashbridge, H. Bishop and B. N. MacLarty. South 
Midland Centre : Monday, April 8, 7 p.m., The Uni- 
versity, Edmund-street, Birmingham. Annual Genera! 
Meeting. ‘‘ Electrical Developments in the U.8.8.R.,”’ 
by Mr. A. Monkhouse. Mersey and North Wales (Liver- 
pool) Centre : Monday, April 8, 7 p.m., The University, 
Liv 1. Annual General Meeting. Scottish Centre : 
T ay, April 9, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Annual General Meeting. “The Droit- 
wich Broadcasting Station,”” by Messrs. N. Ashbridge, 
H. Bishop and B. N. MacLarty. Hampshire Sub-Cenire : 
Wednesday, April 10, 7.30 p.m., The University College, 
Southampton. Short Paper Meeting. Institution : 
Thursday, April 11, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. ‘“‘ The Droit- 
wich Broadcasting Station,”” by Messrs. N. Ashbridge, 
H. Bishop and B. N. MacLarty. Jrish Centre (Dublin) : 
Friday, April 12, 4 p.m., The Gaiety Theatre, Dublin. 
Faraday Lecture on “ Electricity in the Life of To-day,” 
by Professor E. W. Marchant. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, April 9, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Annual General Meeting. 
“ Brittleness in Engineering Materials,’ by Mr. W. E. 
Lewis. 

InstITUTION oF Nava Arcuitects.—Annual General 
Meeting. Wednesday, Thursday, and Friday, April 10, 
11, and 12, 10.30 a.m., The Royal Society of Arts, John- 
street, Adelphi, W.C.2. For programme, see page 334 
ante. Wednesday, April 10, 7.30 p.m., Connaught 
Rooms, Great Queen-street, W.C.2. Annual Dinner. 

Institute oF Merars.—London Local Section: 
Thursday, April 11, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 
§.W.1. Annual General Meeting. Discussion on “ The 
Use and Significance of Specifications,” to be opened by 
Mr. C. Dresser. 

For Meetinys of other Societies, and of Junior Sections 
see page 2 of Advertisements. 











Tue EncrIneers’ German Crrcie.—At the meeting 


| of the Engineers’ German Circle, held on Monday, 


March 18, at the Institution of Mechanical Engineers, 
Professor Dr.-Ing. R. Plank, of Karlsruhe University, 
ave an address on “ New Trends of Development in 
Refrigeration Design.” Dr. Plank devoted a good deal 
of his attention to the smaller type of domestic refri- 
gerator, and described the heat circuits and detail 
arrangements of the various types. As he confined 
himself to German developments in accordance with 
the title of his lecture, the discourse was of very practical 
value to those working in this sphere in other 
countries. A new machine made by Teves, of Frankfort- 
on-Main, was of particular interest. In this, all rotating 
machinery is eliminated, the stroke of the compressor 
being obtained from an armature vibrating in front of 
an electromagnet energised by alternating current. 
| The stroke is very small, but the number of strokes per 
| minute very large. Dr. Plank then dealt with some 
| larger machines, pointing out that the horizontal type 
| still found comidonable favour in Germany. Finally, 
|he referred to carbon-dioxide ice, but said that the 
| use of this material had not developed ‘to the same 
| extent in Germany as in the United States, and possibly 
|in this country. The great development in the United 
| States was duc to a very large consumption of ice- 
|eream, which had no counterpart in Germany. Dr 
| Plank’s lecture was delivered very clearly, and not too 
| quickly, and was consequently of particular value to 
many members of the circle whose knowledge of German 
! js, as yet, far from perfect. 
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ROYAL METEOROLOGICAL 
SOCIETY. 
Tuk monthly meeting of the Royal Meteorological 
Society was held on Wednesday evening, March 20, at 


THE 


19, Cromwell-road, Lieut.-Colonel E. Gold, D.S.O., 
F.R.S., the President, being in the chair. As is 
customary in March, the meeting took the form of 


1 lecture (The Symons Memorial Lecture), which was 
delivered on this occasion Dr. F. J. W. Whipple, 
F.Inst.P. The lecture was entitled The Propaga 
tion of Sound to Great Distances.” Dr. Whipple said 
it was well known that the sounds produced by explo 
very great distances, 
be heard at points 
comparatively close to the origin. This phenomenon 
had the interest of meteorologists for a 
paradoxical reason—while the wind carries sound with 
it to moderate distances (and this was readily ex 
plained), the transmission to greater distances, 100 
miles or more, seemed to be independent of the weather 
For close investigation, microphones were used which 
recorded not only sounds which could be heard, but 
ilso infrasonic waves which were too deep for percep 
tion by the human ear. By such means it was proved 
that when sounds were heard at great distances, the 
energy had traversed the atmosphere at levels far 
above the highest mountains. The maximum height 
of the path along which the energy travelled was 
generally comparable with 25 miles. There was good 
evidence that at such a height the air was warmer than 
on the ground. 

It was found during the war that the firing on the 
Western Front could be heard in this country only in 
summer, and at like distances in Germany, only in 
winter. This alternation, which was very consistent, 
was due to the change of the prevailing wind in the 
upper atmosphere. At a height of 12 miles the wind 
was generally from the east in summer, and from the 
west in winter. This reversal was connected with 
the great range of the changes of temperature in the 
course of the year in the upper atmosphere in Arctic 
regions, but no satisfactory explanation had yet been 
given of the high temperature which prevailed in the 
upper atmosphere, apparently from pole to pole, and 
at all seasons. There was much for further 
research. 


by 


sions were sometimes heard at 


even when no sounds were to 


attracted 


scope 








Crvm Aviation Wrretess Srations.—The Air 
Ministry informs us that the plans which have been 
approved for the establishment of new civil aviation 
wireless stations throughout the country will provide 
openings for a substantial number of experienced wireless 
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operators. The detailed plans referred to provide for 
the establishment of a chain of wireless stations which 
will afford full facilities for direction finding, and for 
communication with aircraft and between airports. 
For the present, applications will be entertained only 
from time-expired wireless operators of the Royal Air 
Force who have extensive practical experience 
direction-finding ground stations, radio telephony and 
telegraphy, and the general maintenance of wireless 
apparatus. Good rates of pay are offered, and application 
should be addressed to the Secretary, Air Ministry, 
Kingsway, London, W.C.2. 

Tae Uritisation or Coat.—-The current issue of the 
C.U.C. News, which is published by the Coal Utilisation 
Council, Columbia House, Aldwych, London, W.C.2, 
gives an account of the work of that body since its 
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CorRRUGATED CONNECTION Pipes BETWEEN DRuMs AND HEADERS. 


Broadly 


establishment at the beginning of 1933 ; 
of nearty 


speaking, it is claimed that of the equivalent 
2,500,000 tons of coal consumption converted annually to 
oil burning about 750,000 tons per annum has been Tr 
tained. That result has been achieved in many of the 
various ways that come under the heading of propagands, 
including showrooms and exhibitions, lectures an 
speeches, and advertising. Useful work being 
done by providing technical service and by invest ~~ 
some of the more scientific aspects of the subject. Pars 
regards the future, an advertising campaign has er 
been opened in favour of domestic solid fuel, the ae 
of the Technical Department is to be increased —_— “ 
architect appointed, more lectures are being rye 
and, in fact, everything possible is to be done to ad 
Great Britain self-supporting so far as its fuel suppy™ 
are concerned, 


is also 

















APRIL 5, 1935-] 


ENGINEERING. | 





Offices for Publication and Advertisements, | The Schenectady Mercury-Steam Power Station 


$5 and 36, Bedford Street, Strand, London, W.C.2. 
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the fact that the above is our SOLE ADDRESS, 
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making of tools, weapons, clothing, utensils, orna- 
ments and commodities, no less than the use of 
numbers and the observation of the heavenly bodies, 
were common long before the days of the ancient 
classical civilisations, man apparently always evinc- 
ing a desire to better his condition, as is the custom 
to-day. Who the great benefactors were to whom 
we owe the early developments of the arts and 
|erafts we can never know, for the records of 
| primitive engineering, primitive shipbuilding and 
primitive metallurgy are lost in the mists of 
antiquity. “* But it is a fact,” said Dr. O. T. Mason, 
in his book The Origin of Invention, ‘that our modern 
| activities, with their results and methods and appli- 
ances, are the descendants of a long line of ancestors, 
that become more and more obscure and humble as 
we trace them backward.” 

Of such modern activities, the chemical industry, 
with its ever-widening sphere of usefulness, is one 
of the most important. Affecting our daily life 
| at every turn, carried on in innumerable laboratories 
and factories, and using processes which have called 
forth the exercise of the highest scientific genius, it 
yet had its birth thousands of years ago, when men 
first manufactured beverages, women employed 
cosmetics, and physicians administered drugs, while 
its written history dates from the exercise of that 





Emperor Diocletian. 








“‘ Egyptian art’ which raised the suspicions of the | 
As carried out in the secrecy | 
of the temples of Egypt, chemistry at the beginning | 
of our era was largely concerned with the precious | 
| metals, and so Diocletian caused a diligent search | 
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the Egyptians should inspire them with confidence 
to rebel against the Empire.’ We may, or 
may not, agree with Gibbon that the Emperor's 
edict ‘‘ instead of being condemned as the effect 
of jealous tyranny, deserves to be applauded 
as an act of prudence and humanity,” but all 
students of technological history will be glad that 
some of the precious papyri escaped destruction, 
and that through the writings which have come down 
to us we are able to know something of the chemical 
operations and apparatus of that time. 

But until we come to comparatively recent times 
chemical history is intermixed with so much that 
was vain and unprofitable, with so much self- 
deception and fraud, that it is difficult to unravel 
the thread of true progress from the entangled mass 
of obscure, enigmatical and unsubstantiated state- 
ments. In the age-long search for the philosopher's 
stone and the elixir of life, emperors, kings, priests 
and philosophers all had a share, but, said Sir Edward 
Thorpe, “the history of alchemy is simply a long 
chapter in the history of human credulity.” 

Yet through many ages there were operative 
chemists skilled in chemical manipulation, 
and through the painstaking researches of Hoefer, 
Kopp, and especially Marcellin Berthelot, it is 
possible to trace some of the developments of 
chemistry as an art. The value of these researches 
was exemplified by Dr. A. J. V. Underwood, in a 
paper entitled “‘The Historical Development of 
Distilling Plant,’ read before the Institution of 
Chemical Engineers on February 22. Distilling is 
one of the commonest operations in industrial 
chemistry, and descriptions of installations for 
the distillation of coal, oil, water, and other sub- 
stances often find a place in our columns. 
It is, therefore, of interest to have so fascinat- 
ing a picture of the evolution of furnaces, sand 
and water baths, alembics, stills, coils, con- 
densers, preheaters, and heat exchangers, as is given 
by Dr. Underwood. One of the earliest applications 
of distillation, he says, was for the preparation of 
mercury, another for the preparation of zinc oxide. 
Dioscorides, who lived in the first century of our era, 
described the preparation of mercury by heating 
cinnabar in an iron pot and condensing the vapour 
in an earthenware cover, while Pliny described the 
distillation of oil of turpentine from rosin. In the 
latter operation vapour from heated rosin was 
collected on fleeces of wool spread over the pots. 
In the Third Century, Alexander of Aphrodisias said 
that sailors obtain fresh water at sea. ‘ They boil 
the sea water and suspend large sponges from the 
mouth of a brazen vessel to imbibe what is evapo- 
rated and, in drawing this off from the sponges, they 
find it to be sweet water.” This apparently is the 
earliest reference in existence to marine distilling. 

From Alexandria the traditions of Egyptian 
chemistry were carried to Constantinople, thence to 
Bagdad, and from Mesopotamia scientific knowledge 
was borne westward by the Arabs, and there it 
found a congenial soil in the universities and medica! 
Sehools of the Middle Ages. If the crops which were 
produced contained a mass of useless chaff, there 
were grains of wheat amongst them which have 
borne a hundredfold. As an industry, distillation 
is bound up with the use of alcohol, a substance 
which Dr. Underwood thinks was probably dis- 
covered in Italy some time between A.p. 1050 and 
A.D. 1150. “The distillation of wine and other 
alcoholic liquors,” he says, ** is of particular import- 
ance in the history of distillation. It was the first 
distillation process to be operated on an industrial 
scale, and it was in the alcohol industry that the 
principles on which modern distillation plants are 
designed were first worked out.” The earliest 
authentic reference to the preparation of alcohol 
occurs in a manuscript, apparently of Byzantine 
origin, written in the Twelfth Century. A cryptogram 
in this was interpreted by Berthelot as follows : 
** On mixing a pure and very strong wine with three 
parts of salt, and heating it in the vessels destined 
for this purpose, there is obtained an inflammable 
water which burns without consuming the material 
on which it is placed.” Used at first purely for 
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discovery, alcohol became a beverage in common 
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countries. The various illustrations given 


various improvements in distilling plant for 


at the beginning of the Nineteenth Century,” says 
Dr. Underwood, “is one of illicit distillation.” 
illicit distillation in Scotland was the rule and not 
the exception, while in Lreland, in 1811, no fewer than 
6,000 illicit stills were seized. 


the | place on July 29, 1934, was the result of conditions 
making of alcohol. If the alchemy of the Middle Ages | that are not likely to recur. 
was not without its impostures, the alcohol industry |ments have been made which will insure that, 
of more recent times has not been devoid of incident. |even if there should be an indication of similar 

The history of distilling in Scotland and Ireland | circumstances arising, the necessary steps will 


| 


According to Mulhall, | 


the manufacture of spirits in England was 1,210,000 | 


yallons in 1700, 2,320,000 gallons in 1760, and 
4,315,000 gallons in 1820, but no statistics exist as 
to the amount manufactured illegally. In an indus- 
try of such importance there was plenty of room 
for the inventor, and it was during the latter part 
of the Eighteenth Century and the beginning of the 
Nineteenth Century—the fruitful period of the 
Industrial Revolution—that the simple pot still 
yave place to a design which is fundamentally that 
of all modern continuous stills. Since then, by the 
application of physical principles, distillation has 
been transformed from an art into a science. 








THE WORK OF THE CENTRAL 
ELECTRICITY BOARD. 


Ln dealing with the seventh annual Report* of the 
Central Electricity Board, which was published on 
Wednesday, April 3, emphasis must naturally be 
laid on the results of operating the national trans- 
mission system. During the whole of 1934, trading 
was conducted in five of the areas into which the 
country is divided, and during nine months in one 
other. It is anticipated that operation will begin in 
South Scotland as soon as the stations of the Gallo- 
way Water Power Company are ready to take the 
load and in North East England when the com- 
plicated work occasioned by the standardisation of 
frequency is completed. The financial result of these 
activities was a credit balance of 86,1011. on the 
general trading account. This is better than might 
have been expected, and would probably have been 
better still, but for the depressing effect of a mild 
December on the maximum demand. The saving 
in capital investment in generating plant, as the 
direct result of the construction of the grid, is esti- 
mated to be more than 9,000,000/., while substantial 
economies in fuel consumption are reported as a 
result of the group working of selected stations. 

\s an indication of what this means it may be 
mentioned that the average fuel consumption per 
kilowatt-hour generated in the selected stations, 
which were operating under independent conditions 
in 1932, had fallen by over 7 per cent. by 1934 when 
they were working under the directions of the 
Board. This improvement represents a direct 
saving of about 500,000/ in the aggregate operating 
costs. 

During the year, the output increased by some 
14 per cent., with the result that the spare plant 
capacity made available by interconnection has 
been absorbed and some 500,000 kW of new plant 
has been ordered to meet the further growth of 
demand that may be anticipated. 
tion, it may be noted that while the world output 
of electricity has only increased by 
cent. since 1929, the corresponding figure for Great 
Britain is 50 per cent. It is also worth noting that 
the power consumption was 12 per cent. higher in 
1934 than in 1933, and that the works’ extensions, 
of which this is a sign, have provided a favourable 
opportunity for the substitution of a public supply 
for private plant. 
have sought the assistance of the Board in the 
negotiation of industrial power supplies, and up to 
the end of 1934 such co-operation had resulted in 





In this connec- | 


| Construction of a new secondary ring line from 
about 10 per | Colchester to Colchester via Clacton-on-Sea, Frinton 


Many authorised undertakers | 


| completed, and is proving satisfactory. As showing 


contracts totalling between 700,000,000 kWh and | 


800,000,000 kWh per annum in a wide variety of 
industries. 

This brilliant picture is not, however, without its 
shadows. 


Although experience in operation was | 


generally good and the standard of security of supply | 


was raised to a high level, one abnormal occurrence 


* Central Electricity Board Seventh Annual Report 
London : Whitehead, Morris, Limited. [Price 1s. net.] 
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As we pointed out at the time, 


the extensive shut-down, which took 


Nevertheless, arrange- 


at once be taken. There need, therefore, be no 
apprehension of any such general dislocation in 
future. Further, since the advent of the grid, there 
has been a tendency to attribute to it all break- 
downs in public supply, although it is blameless 
in the great proportion of cases. In numerous 
instances, in fact, a dislocation of supply has been 
avoided by its presence and on the whole the level of 
reliability has been raised. This perhaps explains 
why greater friendliness is being shown. This 
attitude is likely to become more general as the 
real utility of the system becomes more evident. 

Rather more serious, on account of the sources 
from which they come, have been some statements 
about the effect of the Board’s operations on the 
business affairs of certain undertakings. It has 
been stated for instance by Sir Francis Fladgate 
at the Annual Meeting of the Charing Cross Elec- 
tricity Supply Company, that as the Board has con- 
tributed nothing towards the capital costs of the 
Battersea station of the London Power Company, 
the company has been obliged to supply the Board 
at a loss and to raise the price of electricity to its 
consumers. To explain how the position to which 
these statements refer arose, it is necessary to 
recall that all undertakings have a right to demand 
a supply from the Board, and that the owners 
of a selected station, such as Battersea, may 
pay for as much of the electricity they require 
as has been generated in that station at the cost of 
production, plus a proper proportion of the Board’s 
expenses. It is also provided that they shall] not 
pay more for their total supply than the cost they 
would have incurred in generating a similar supply 
under conditions of independent operation. The 
Board, however, does not pay the capital charges 
on such plant as is mainly employed for the under- 
taking’s own purposes, even though it may utilise 
that plant at times, e.g., during off-peak hours. That 
this is only just may be indicated by pointing out 
that the coming of the grid has enabled production 
costs to be reduced. In the first place, it has been 
possible to cut down the amount of spare plant, 
while in addition, the base load can be concentrated 
on the more efficient stations and economy in 
operation secured in this way, as has notably 
happened at Battersea itself. On the other hand, 
the company’s capital charges, with which the 
Board is not concerned, have temporarily increased 
in accordance with the well-known “ saw-tooth ” 
law. Such a state of things is, however, by no 
means unusual either in the electricity supply 
industry or elsewhere. It occurs in every 
where capital has been expended and for a time 
remains only partly revenue-earning. It is unfor- 
tunate that the effect in this case has been to increase 
the price to the consumer, but that result is not 
likely to be permanent 


case 


On the engineering side of the Board’s work there 
is very much less to report than in previous years. 


and Harwich was begun, as well as another from 
Three Bridges to East Grinstead. Additional facili- 
ties to enable traction supplies to be given to the 
Southern Railway were provided at Northfleet 
and Tunbridge Wells, and similar facilities are 
being provided at Eastbourne and Hastings. The | 
132 kV/11 kV transformer bank at Wooler, which | 
incorporates the new design of oil blast fuses, was | 








the effect of the grid on the absorption of spare 
generating plant, it may be mentioned that only 
30,000 kW of new generating plant was brought 
into operation in selected stations during the year. 
On the other hand, as already mentioned, a con- | 
siderable amount of plant is on order and good 
progress is being made with the stations at Fulham, 
Swansea and in the south of Scotland. In the 
control rooms certain additional facilities, parti- 
cularly with regard to continuous remote load in- 
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by | enabled the uninformed to give tongue and caused | dication and improved telephone communication, 
Dr. Underwood, taken from printed works of the Six- | the critics to rejoice. 
teenth and succeeding centuries, clearly show the | however, 


are being undertaken, and the various points on the 
systems are now connected by 6,200 circuit miles 
of communication channels, over 80 per cent. of 
which are underground. Good progress is being made 
with frequency standardisation and in North-Kast 
England, where the position was the most difficult, 
over 50 per cent. of the work having been completed, 

A continuous programme of research with a view 
to ensuring the highest degree of insulation has been 
undertaken, and the insulation of sections of the grid 
which are liable to fog or industrial atmospheric 
pollution, has been reinforced by the installation of 
units of a special anti-fog type. These insulators 
were developed as a result of the Board’s researches, 
and during the succeeding winter no flashovers 
occurred on any of the re-insulated sections. The 
problems of surges set up by lightning are being 
investigated in collaboration with the British Electri- 
cal and Allied Industries Association. The pro- 
gramme includes the determination of the surge- 
voltage distribution in transformer windings, of the 
nature and magnitude of the voltage surges, which 
occur on transmission lines in actual practice and of 
the characteristics and relative merits of the different 
devices, which are available for protecting power 
plant against this form of disturbance. 








THE STRUCTURE OF METALLIC 
COATINGS AND SURFACES. 


A GENERAL discussion, organised by the Faraday 
Society, on “‘ The Structure of Metallic Coatings, 
Films and Surfaces,” was held at the Imperial 
College of Science and Technology, London, on 
March 29 and 30. The programme of the discussion 
was divided into two main portions, the first being 
devoted entirely to the consideration of electron- 
diffraction methods for the investigation of surface 
structures, and the second to the study of electro- 
deposited and other metallic coatings. A general 
outline of the scope of the discussion was given in 
a brief introductory paper by Dr. C. H. Desch, 
F.R.S., who stated that the surface of a metal, 
unless prepared by evaporation or sputtering in 4 
high vacuum, was normally covered by an adsorbed 
layer of gas, which on many metals soon assumed 
the form of a thin layer of oxide, hydroxide, or 
other compound. The present discussion, he went 
on to say, was chiefly concerned with surfaces 
which had been so exposed, the properties of which 
might be, and frequently were, quite different from 
those of an uncontaminated surface. Thicker films, 
approaching scales, such as were produced at high 
temperatures, and the application of entirely 
foreign protective materials, such as paints and 
lacquers, would not be considered. The second and 
third papers presented, by Professor G. P. Thomson 
and by Professor G. I. Finch and his collaborators, 
Messrs. A. G. Quarrell and H. Wilman, respectively. 
contained descriptions of electron-diffraction appa- 
ratus and cameras, and data regarding the technique 
of the method and the nature of the results obtained. 
As pointed out by Dr. Desch, the study of surfaces 
has been greatly facilitated by the introduction ol 
the method of electron-beam diffraction, which 's 
due mainly to Professor Thomson ; whilst X-rays 
penetrate so deeply as to reveal the structure of 
the underlying solid and so miss that of the surface 
film, when excessively thin, the low penetration of 
the electron beam offers a great advantage. and it 
is by its use that the greatest progress has been 
made in the investigation of surface layers. 

A good deal of attention was given to the Beilby 
layer during the discussion. It will be recalled that 
the late Sir George Beilby put forward the hypothesis 
that polishing causes a surface to flow, and that the 
final surface, obtained as the result of polishing, 
is covered by an amorphous film, which has come 
to be known as the Beilby layer. The hypothesis of 
the Beilby layer, since it was first enunciated in 1903. 
has been subjected to much criticism, but the 
earlier microscopical work has now been vindicated 
by the electron-diffraction method, and the invest 
gations of Professor Finch and his collaborators. 
referred to above, and of Mr. H. G. Hopkins, the 
author of another paper presented at the meeting, 
seem to place the matter beyond doubt. As stated 
by Dr. Desch, it may now be accepted as a fact 
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that the surface of a polished metal is of such fine | together and on to the base metal, and it is possible 
structure as to be incapable of giving a crystalline | to grind the varnished coatings practically down 
structure with electron beams. Mr. Hopkins found | to the surface of the original strip, the tensional 
that the thickness of the Beilby layer, produced on | stresses set up by the grinding not resulting in any 
gold by rubbing the specimen for four minutes on | separation of the coating. Furthermore, the resist- 
(0) emery paper, using benzene as a lubricant. | ance to corrosion is higher in the case of varnished 
followed by 15 minutes’ polishing on clean chamois | than in that of unvarnished coatings. Work in this 
leather, was about 30 A over much of the surface. | particular field, we are glad to note, is proceeding, 
He found, moreover, that there was a gradual| he only contribution to deal with hot-dipped 
increase in crystal size below the polished surface. | coatings was one by Mr. E. J. Daniels ; this, which 

Considerations of space oblige us to limit our| was concerned with the factors influencing the 
comments to a few only of the many matters | formation and structure of hot-dipped tin coatings, 
brought up at the meeting, and we are therefore | contained some interesting observations on fluxes. 
unable to deal with some of the more abstruse | After remarking that it is a matter of general obser- 
problems of physics and physical-chemistry dis- | vation that, in soldering or hot-dipping, the flux 
cussed. Among the several contributions dealing | must be molten at the working temperature, Mr. 
with electro-deposited metallic coatings, a communi- Daniels pointed out that it might be possible that 
cation from the Research Department, Woolwich, | bare patches, due to solid flux, were one of the causes 
by Mr. A. W. Hothersall, on the influence of the | of porosity. Hence, it was decided to attempt to 
basis metal on the structure of electro-deposits, | find a flux which would be molten below the melting 
contained features of particular interest. The point of tin. The salt most suitable, it was ascer- 
author’s results showed that the continuation of | tained, was stannic bromide, which melts at 31 deg. 
the microstructure of a basis metal into a deposit |C., and is extremely fluid at all tinning tempera- 
does occur. Thus, a deposit of tin, which metal | tures. Tests made with this flux showed it to be 
belongs to the tetragonal crystal system, was shown | quite satisfactory for tin and its alloys (excepting 
té continue the microstructure of copper (face-|tin-lead) at all temperatures. Another interesting 
centred cube), and a copper deposit to continue | case was furnished by hydrogen ; this gas is capable 
that of 8 brass (body-centred cube). Confirmation of | of reducing tin and copper oxides at temperatures 
this result with other combinations of deposit and | below 300 deg. C., and it has been found possible 
basis metal has not yet been obtained, although | to coat copper wire by immersion in tin in an atmos- 
a definite relationship between the microstructure | phere of hydrogen. The tin and the copper surfaces 
of a nickel deposit and an iron base was observed. | are cleaned by the hydrogen, which is thus a true 
It appears probable that the high degree of adhesion | flux. “‘ Rippling” of the tin coating, during 
obtainable with electro-deposited coatings A rey ge sometimes occurs, but it has been 





associated with their ability, in some cases at all | found that addition to the tin of as little as 0-04 
events, to continue the crystal lattice of the metal | per cent. of cobalt gives a smooth coating. If, 
upon which they are deposited, if only over a| however, more cobalt is added ‘pimples’’ are 
limited thickness. To what extent continuation of | produced. Nickel acts in the same way, but a 
structure is generally possible, however, and how | higher percentage, namely, about 0-01, is required. 
it may be affected by differences in crystal form, | 
lattice dimensions, and orientation, requires further 
investigation. NOTES. 

Another interesting paper was that in which|CoaL BuRNING APPLIANCE MAKERS’ ASSOCIATION, 
Dr. S. Wernick discussed the factors affecting the} THE Coal Burning Appliance Makers’ Association 
structure and grain size of electro-deposited cad-| was founded in 1933 with the primary object of 
mium. The author opened by stating that the | promoting co-operation between the coal industry 
efficacy of a cadmium deposit as a rust preventive | and appliance makers, so as to help the latter to 
on ferrous metals is basically due to the fact that take advantage of the propaganda in favour of coal 
under ordinary conditions, cadmium, like zinc, acts| which had been launched by the Coal Utilisation 
anodically to iron and protects it by corroding} (Council. It was, however, ‘recognised that a far 
“sacrificially * when the basis metal is exposed | wider range of activities, including standardisation, 
through abrasion. Investigation has shown that testing and research, would be necessary, and the 
the best type of deposit, from the points of view of |report of the Committee which was suibeniited to 
uniformity, adhesion, freedom from pores and/the second Annual General Meeting on Thursday, 
defects, and satisfactory physical properties, is one | March 28, indicates something of what is being 
possessing a compact and small-grained structure.|done in these directions. To begin with, the 
Bearing this in mind, Dr. Wernick investigated the | membership has risen from 47 firms to 95 firms 
effect of electrolyte composition and the conditions | during the year and, though this increase is regarded 
of electrolysis on the grain size of cadmium deposited | as satisfactory, it is pointed out that there are still 
from cyanide and from sulphate baths respectively, | several hundred others who are eligible. As regards 
these types of bath being most commonly used in| work, a detailed programme of activities and a 
practice. He found that the presence of caustic | schedule of coal-burning appliances has been drawn 
soda In cadmium cyanide electrolytes aided up. A Technical Sub-Committee has been formed 
materially the formation of a small-grained deposit | to deal with standardisation of nomenclature and 
and was also an important factor in maintaining the | of rating and testing appliances, to investigate the 
colour and uniformity of the deposit. The beneficial effect of coal grading on these appliances, to pro- 
results obtained were attributed to the fact that the | mote research in combustion and to collect data 
caustic soda maintained an optimum pH in the | with regard to performance. In addition to the 
neighbourhood of the cathode. The pH of the! sections already existing, others dealing with | 
“olution was also found to be important in the case | traction, the metallurgical, chemical, ceramic, and 
of cadmium sulphate electrolytes, the deposit cleaning industries, and with dryers, ovens and 
‘arying from large crystals at a pH of 3-6 to quite | brewers’ equipment, have been established, and 
small ones at pH of 5-3 and upwards. negotiations with the British Standards Institution 

An account of an investigation possessing some | are resulting in the preparation of standards for coal- 
somewhat novel features was placed before the | burning appliances. An attempt is being made to 
meeting by Dr. E. Reininger, of Leipzig. He showed | co-ordinate investigations into the operation of 
9 when a strip of hard brass was coated with a | domestic, industrial and marine appliances, as well 
od of sprayed nickel 0-1 mm. thick, a single|as into fundamental problems of solid-fuel com- 
ending of the sheet resulted in the complete | bustion, in the hope that in this way the members of 
‘plitting off of the coating. When, however, a|the Association will be able to derive the maximum 
“milar strip was saturated with a soft copal varnish | benefit from what is already being done. The 
ee to dry in air for three days, no fissures, | Lancashire and Cheshire Coal Research Association | 
' ch less any splitting off from the basis metal, | has agreéd to test a number of grates under identical 
ceurred on bending. Bakelite varnish, it appears, | conditions with different sizes and classes of coal 
an, be used instead of soft copal varnish; in| with a view to determining the best performances. 
a ~ case, the varnishes penetrate the porous | Though it is felt that the time is not yet ripe for an 
Tucture of the sprayed metal coatings and, after | official system of coal classification to be drawn up, 
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to coal-burning appliance manufacturers and coal 
consumers without causing any difficulties in the 
coal industry. 








Moror Omnisus DgsIGN AND MAINTENANCE. 


In 1932, the Municipal Tramways and Transport 
Association initiated an inquiry relating to the 
design and maintenance of motor omnibuses, the 
findings being embodied in a memorandum which 
was submitted to the Society of Motor Manufacturers 
and Traders. A liaison was subsequently estab- 
lished between the latter body and the Institution 
of Automobile Engineers, and a joint conference 
was held in June, 1933. This was followed, in 
November of the same year, by a further conference 
of the Municipal Tramways and Transport Associa- 
tion, at which Mr. R. Stuart Pilcher submitted a 
memorandum on motor omnibus design and main- 
tenance. Subsequently, the representatives of 
commercial-vehicle manufacturers presented a reply 
to the points raised. A further joint conference 
was then arranged, of which the recommendations 
have just been published. The first impression 
made on the reader of these recommendations 
is one of mild surprise at certain of the recom- 
mendations, the impression created being that 
some, at any rate, of the current designs are 
in a surprisingly backward state. It has been 
considered necessary, for example, to specify that 
the casings of water pumps should be of corrosion- 
resisting material, that the linkage of engine-con- 
trol systems should follow the shortest path, that 
provision should be made for the bushing of bearings 
subject to wear, for locking screwed fastenings and 
for lubrication of bearings and joints, and that 
particular attention should be given to the acces- 
sibility of the water pumpand magneto. Those who 
are familiar with modern practice will be aware that 
obvious defects of the kind are fortunately rare. It 
is not contemplated that the recommendations should 
form the basis for a standard specification, it being 
held that the establishment of such a specification 
would tend to restrict technical enterprise and de- 
velopment. Among the more important recommend- 
ations, no preference is expressed for wet or dry 
cylinder liners, but it is agreed that cylinder walls 
should be of sufficient thickness to enable dry liners 
to be fitted when desired. Light-alloy connecting- 
rods of good design are considered to be satisfactory, 
difficulties leading to earlier failures having now been 
overcome. The fitting of valve-seat inserts is accepted 
as desirable practice, but no recommendation is made 
concerning their provision as original equipment. 
Criticisms of the use of light alloys for cylinder heads 
have been investigated, and it has been established 
that the difficulties experienced with such heads 
relate only to the earlier designs. One other point 
of particular interest may be referred to, namely, 
the position of the controls. It is recommended that 
the hand-brake lever should be on the driver’s right, 
and of the pull-on type, the gear lever being located 
to the left. It is further recommended that the 
standard position of the accelerator pedal should be 
on the right of the brake pedal. These recommenda- 
tions differ from those proposed in the appropriate 
I.A.E. data sheet, and it is much to be hoped in 
the interests of all drivers that the existing varia- 
tions in the position of the controls may now be 
finally eliminated. 








LOEFFLER BouER MARINE INSTALLATION. 


The announcement that it has been decided to 
install a Loeffler boiler in the Italian vessel Conte 
Rosso will undoubtedly create keen interest in 
marine circles. This boiler has been frequently 
referred to in our columns. Its development was 
discussed fully in a series of papers during the 
Scandinavian sectional meeting of the World Power 
Conference in 1933, reported in ENGINEERING, 
vol. exxxvi, page 205 (1933), and a detailed descrip- 
tion of the boilers installed in the Trebovice power 
station, Silesia, was given in vol. cxxxviii, page 401 
et seq. (1934). It may be recalled that the Conte 
Rosso, owned by the Italia-Flotte Reunite, was 
built in 1922 by Messrs.W. Beardmore and Company, 
Limited, Glasgow. She is a twin-screw vessel of 
17,856 gross tonnage, with a length of 588-2 ft., 
a breadth of 74-2 ft., and a depth of 35-9 ft. She 











drying, form intermediary layers between the metal | an agreed nomenclature for the description of coal 
Mains. These layers cement the metal grains! sizes is practicable and would be of great benefit 





is driven by geared turbines and was originally 
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fitted with three double-ended and one single-ended 
Seotch boilers operating at 200 lb. per square inch 
The single-ended boiler is being replaced 
by the Loeffler unit, which will supply two new 
Escher Wyss high-pressure turbines coupled by the 
existing gearing to each propeller. The two turbines, 
one on each shaft, will operate in series, the first 
with steam at 1,900 lb. per square inch pressure, 
exhausting at 660 lb. per square inch pressure to 
the second turbine, which will exhaust at 200 Ib. 
square inch pressure. The steam from the 
second turbine will be fed to the main turbines, 
together with that from the double-ended Scotch 
boilers. The Loeffler boiler will be built by Messrs. 
The Vitkovice Mines Steel and Ironworks Corpora- 
tion, Czechoslovakia, who hold the world rights for 
these boilers and have been largely responsible for 
their development. The new boiler will have an 
evaporative capacity of 40,000 lb. per hour, against 
in evaporative capacity for the old single-ended 
Scotch unit of 16,000 lb. per hour, and, in addition 
to the increased capacity, will occupy a smaller 
Allowing for the additional auxiliaries 
required, it is anticipated that there will be a gain 
of 5,000 shaft horse-power, and it is expected that 
this will increase the speed of the ship by at least 
14 knots. The Conte Rosso is usually employed 
in the East Asia service of the Lloyd Triestino, and 
she is due to make her first journey to East Asia 
with the new installation at the beginning of next 
year, after which she will travel regularly in this 
The British Empire rights for Loeffler 
boilers are held by Messrs. Mitchell Engineering, 
Limited, 64, Victoria-street, Westminster, S.W.1, to 
whom we are indebted for the information given. 
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ASTRONOMY AT ROYAL 
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PROFESSOR OF THE 


\ decision of considerable interest was reached 


at the general monthly meeting of the members of | 


the Royal Institution when it resolved to 
establish a Professorship of Astronomy. Sir James 
Jeans was nominated for the professorship, and in 
the event a ballot on May 7, 
Sir James will become the first Professor of Astro- 
in the Institution. The last occasion when 


was 


of his election at 


nomy 
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adopted, the secretary remarking that the year had 
been a favourable one from the point of view of 
bequests, &c., although grants-in-aid had risen. 
On the motion of the chairman, which was duly 
seconded, authority was granted to carry 500I. from 
capital to income account. Mr. W. J. Tennant and 
Major 8. J. Thompson retired from the committee 


of management and were not eligible for re-election, | 


together with Sir Herbert Austin, appointed to fill 
the vacancy caused by the death of Mr. A. H. 
Hopkinson. To fill these three vacancies, Sir 
Herbert Austin, Mr. Charles Day, and Mr. David E. 
Roberts were elected. The honorary treasurer, 
Mr. W. O. Roberts, and the honorary secretary, 
Brig.-General M. Mowat, retired by rotation and 
were re-elected. General Mowat then raised the 
question of a special appeal for the Jubilee year, 
referred by the council of the Institution to the 
benevolent fund committee. It was debatable, he 
thought, whether a Jubilee fund could be success- 
fully launched, in view of the Prince of Wales’s 
Fund and other appeals being made. Discussion | 
followed, from which it appeared that the general | 
desire was that any Jubilee effort should be in the 
direction of getting new members rather than of 
making a special fund at a time when there were 
so many other appeals. With the re-election of | 
Mr. Raymond Crane as honorary auditor and the | 
statement by the secretary that an anonymous | 
donor had presented the fund with the sum of 782, | 
the proceedings were concluded. 


THe Benv TEsT. 

An ordinary general meeting followed at 6 p.m.. | 
Colonel A. E. Davidson, president, occupying the 
chair, when a paper entitled ‘‘The Bend Test, | 
and its Value as a Guide to Ductility ’’ was pre-| 
sented by Mr. L. W. Schuster. We commence to 


| reprint this paper in abstract, on page 372. 


» new Chair was created was in 1863, at which time | 


Dr. (afterwards Sir Edward) Frankland was elected 
to i separate professorship of chemistry, while 
Faraday was still the Fullerian 
Chemistry. Frankland’s separate 
however, lapsed after Faraday’s 


Professor of 
professorship, 
death. The other 
lected professorship in the Institution, that of 
Natural Philosophy, had been established ten years 
previously and short-lived. It was 
created for Tyndall when he went to the Institution 
in 1853, and since his retirement in 1887 has con- 


was not so 


tinued by election and re-election down to the 
present time. Sir James Jeans has thus been 
nominated to the first new professorship to be 


established in the Royal Institution for upwards of 
seventy years. It is, moreover, the first 
\stronomy in the history of the Institution 
will lead to further attention 
this very branch 
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Doubt- 
being given 
of scientific 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

veneral meeting of the Institution of 
Friday, March 29. at 
James's Park, a meeting of the 
Benevolent Fund held to 
consider the report of the committee of manage- 
for the yeas ending December 31, 1934. 
Colonel A. E. Davidson, president of the Institution, 
ocoupied the chair. 








Prior to the 
Mechanical Engineers on 
Storey 's-gate, St 
members of the was 


ment 


FUND. 

the appeared that the total 
membership of the fund at December 31, 1934, was 
1,599, and that contributions from some 430 members 
of the Institution not on the roll had been received. 
For 1934 the revenue of the fund amounted to 
L,.825/.. showing. when compared with 1933, an 
133/. Grants in relief equalled 1,911/., 
ind incidental expenses brought the total expendi- 
ture to 1,957/., the excess (1311) being carried to 
capital account, The report and 


Cur BENEVOLENT 


From 


report it 


increase of 


accounts were 


Dr. G. A. Hankins opened the discussion. The | 
subject, he said, was of importance, because bend | 
tests were included in nearly every specification for | 
ductile materials which involved the making of | 
hundreds of tests every day. Mr. Schuster had | 
observed that the bend test had escaped critical | 
examination. He rather disliked the word “ escape,”” | 
since had such work as the author’s been available, 
the feeling on the subject of bend tests would have | 
been happier than it had been. Mr. Schuster had | 
established a new result of importance in the con- | 
sideration of the ductility of materials. He had | 
shown a definite connection between the tensile | 
test and the elongation as measured in the bend 
test; this was a real advance. With regard to 
lateral contraction, it had been known for many 
years that the width of a bend test-piece was of 
importance. Over fifty years ago Sir Benjamin 
Baker commented on the point at a discussion before 
the Institution of Civil Engineers. If it 
specified that a bar of metal of a certain thickness | 
must be bent to a certain angle or round a certain 
angle, the width of the test-piece should be stated. 
Sir Benjamin Baker had pointed out that a wide 
bar would bend less than a square bar because 
the metal was not free to flow in the same way. 
The results of those experiments had not been 
published, and it was left to Mr. Schuster to show a 
definite connection in relation to the effect of 
width. 

Fig. 2 of the paper was important, but it was 
not made sufficiently clear that it applied to mild 
steel at a particular percentage of elongation. He 
thought that Mr. Schuster used that diagram in 
preparing Fig. 3 and also applied it to a practical 
problem in Fig. 4. This was quite sound in the 
case of experimental work with mild steel, but it 
would seem that the form of the diagram would 
depend on the particular material under test. There 
was quite a possibility that Fig. 2 might be appre- | 
ciably different in the case of cold-worked steel or a 
casting. There was a danger of people indiscrimi- 
nately applying results which were true, for mild 
steel, on one elongation, to other materials. In 

2 of the paper, it was clear that 


were | 


reference to Part 2 
Mr. Schuster had given much thought to the methods 
used in making bending tests. In welds it was 
most essential to get some idea of the ductility of 
the actual weld metal itself. A certain amount of 
information was obtainable from a test-piece, but 








| . 
which he regarded as the most convenient. 
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that did not necessarily give the exact conditions 
in the weld metal. A measure of the elongation op 
the outside of a butt weld was a valuable test jp 
regard to weld metal. That had been realised two 
or three years ago at the National Physical Labora. 
tory, when it was necessary to draw up a specifica. 
tion for a large number of butt-weld tests. 
were bend tests on the butt-weld m 
elongation on the outside of the bend. 


These 
‘suring 


He would like to ask why so many bend tests 
were carried out? It might be answered, becans 
they were in specifications ; but why were they ip 
specifications ? He was not suggesting that they 
should be cut out; he was asking for information 
The bend test of a piece of ductile metal 


Was 
probably the oldest, and certainly the most reliable, 
workshop test ; but was there any positive evidenc 


that it brought out anything not obtainable by 
other tests ? In effect, if a tensile test wer 
made, measuring elongation and reduction of area, 


being 


| was it still essential to carry out the bending test 


It would be interesting to have the views of members 
who had had experience of thousands of bend tests 

Dr. L. Reeve said that his organisation carried 
out some 10,000 tensile tests a month, together with 
a vast number of bending tests. Mr. Schuster had 
managed to clear up some of the apparent diff- 


| culties and inconsistencies which arose in making 


He had revealed the cause of a 
considerable number of variables involved in 
bending tests. The paper was also especially clear 
in picking out the effects of the relative dimensions 
of specimens, particularly the effect on the elonga- 
tion of the ratio of the width of the specimen to 


bending tests. 


lthe thickness and the effect of the length of th 


specimen. But perhaps the most important part 
of the paper was the correlation of elongation in 
the bending test with reduction of area in the 
ordinary tensile test. 

It appeared to be clear that the bending test was 
of great importance in testing welded plates, 
particularly butt-welded, but for general works 
routine testing we were a long way off supplanting 
the ordinary tensile test, with its elongation and, 
if necessary, its reduction in area. Whilst Mr. 
Schuster had shown that the elongation in the 
bending test could be correlated with the reduction 
of area in the tensile specimen, he had not shown 
any particular advantage for the bending test over 
the ordinary tensile test. Carried out correctly, 
the bending test gave certain effects which were also 
obtainable with the tensile test, but he would ask 
what the bending test gave in addition? He had 
put this question to a supporter of the bending test, 
who replied that it had the advantage that it could 
be carried out in an ordinary workshop by anyon 
possessing a vice and a hammer. Nevertheless, as 
Mr. Schuster had shown, care would be needed. 
In conclusion, he would ask the author whether, 
with ordinary bending tests, he preferred bending 
by means of a plunger and former ; it was not clear 
Only 
recently he had carried out some tests, comparing 
A.S.M.E. tests with ordinary tests with plunger 
and former, and obtained contradictory results, 
suggesting that with the A.S.M.E. test, owing & 
other factors and variables, it might be necessar) 
to specify very clearly the manner in which th 
30-deg. bend at the end of the was 
obtained. 

Sir J. E. Thornycroft said that in pre-war days 4 
number of expensive connecting-rod forgings had 
passed the Government tensile test with a goot 
margin, but when it came to the bend test none ol 
them would pass. The billets were blameless and 
the material was satisfactory, and it was difficult to 
understand why it would not pass the bend test. 
The conclusion reached was that the hammer used 
for drawing out the bend specimens was not heavy 
enough, and while the forged tensile specimen 
came out all right, the bend specimens, as cut off. 
would not bend. This was an example of go0e 
material being spoiled by wrong handling. 

Professor F. C. Lea referred to Dr. 
question: what was really the object in 
the bend test ? When making boilers an‘ 
cated structures there were certain necess4) 
processes in the manufacture that demanded P 
certain yielding of the material in the cold « mdition 


specimen 
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In structures, particularly riveted structures, it was 
mpossible to get perfect workmanship, and when | 
the load came on fabricated structures there was 
inequality of stress distribution. Bending tests 
had grown up in connection with wrought-iron | 
and then with mild steel, which rather suggested | 
how materials were going to behave in the two 
conditions, (1) fabrication in the workshop and 
9) in meeting the condition of redistribution of 
unequal stresses when the structure was first loaded. 
The bend test indicated to manufacturers how 
materials were likely to meet those two conditions. 

Mr. Schuster had mentioned carbon steels and 
nickel-chrome steel, but he had not made in the 
paper any reference as to what was meant by nickel- 
chrome steel. He would presume that 3 per cent. 
nickel, 1 per cent. chromium, was meant. This steel 
was much used for the mechanical parts of aeroplane 
engines and for the details of certain motor-cars, 
&e, It was important, when talking about nickel- 
chrome steels, to define what was meant, as there 
were so many varieties. In Fig. 45 the author gave 
particulars of a 120-ton nickel-chrome steel and 
stated that it was easily bent through 180 deg. 
Under certain methods of bending that was an 
excellent test. Suppose, however, that Mr. Schuster 
had used that same steel and put a nick in it; 
what result would he expect to obtain? Putting 
it another way, what would happen in the case of a 
screw thread or other type of discontinuity when a 
load was suddenly applied ? Would the results 
obtained from nickel-chrome steels by the par- 
ticular types of bending described give assurance 
as to the behaviour of those steels ? He was inclined 
to suggest that the test in connection with nickel- 
chrome steel might be misleading. At Sheffield a 
little work had been done in connection with this 
problem, and it had been found that if a piece of 
material—say, a mild steel—were put in a vice and 
struck with a hammer it would bend quite easily ; 
placed in a bending device, either with or without 
supporting rollers, it appeared to give very good 
results. That was also true of nickel-chrome steels. 
But it was quite easy to get those mild steels or 
nickel-chrome steels in such a condition that when 
in attempt was made to bend them with a notch | 
made in them they failed badly under a bending 
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Mr. Schuster’s diagram, he would expect from the| up, whereas by preventing packing they were 
reduction of area given that the bending test would | masked. 
be 80 and 40, and the variation between 80 and} Mr. J. Deschamps, speaking particularly as one 
135 and 34 was rather disconcerting. He recog-| associated with the steel-foundry industry, asked 
nised the value of Mr. Schuster’s contribution on | the author if, when dealing with test-pieces repre- 
the question of width and thickness of specimen, | senting steel castings, he considered that the bend 
but was not prepared to accept his conclusions on | test would give more indication as to the ductility 
the agreement between columns 2 and 6 of lof the material than could be obtained from a 
Table VIIT. This did not seem to be sufficient to determination of the reduction in area in the tensile 
justify the conclusion that such a relationship | test-piece. One of the speakers had asked whether 
existed for welding metal. In looking through the | bend tests ever failed. He could assure the speaker 
author’s earlier analyses it would appear that for | that in steel castings they did fail more often than 
weld metal, where the volume did not remain | was desirable, and that prompted him to suggest 
constant, such good agreement would not be|that a good means: of ascertaining the relative 
expected as in the case of plate material. He would | quality of steel was, instead of having easy bend 
like to have Mr. Schuster’s opinion as to the precise | tests, that tests should be devised which would be 
extent to which the formule in Appendix I could | so difficult to carry through up to 180 deg. that 
be applied. He did not suppose Mr. Schuster to| break would invariably occur at, say, 60 deg., 
mean that these could be used for welding metal | 90 deg., or 120 deg. He thought that that would 
or for butt welds, but he did suggest that they | give a good indication of the quality of the metal 
could be applied to a wide range of steel and other/by the possibility of measuring the amount of 
materials, When the large number of tests made | elongation which had taken place at the time of 
to prove conclusively the relationship between | fracture. The bend test was no indication of the 
calculation and observation in a matter of that kind ability of steel to resist shocks; one could have a 
was considered, he felt it would be agreed that a/| steel with an excellent elongation for a given tensile 
much larger number of tests of different materials | strength, a good reduction in area, and a bend test 
and different amounts of elongation should be | carried out to 180 deg., but which did not necessarily 
carried out. | have a good Izod figure. Would it be possible to 
A speaker had asked why so great a number of | devise a notched bend test which could combine 
bending tests were carried out, and he would say/|the Izod test with the static bend test? For 
that in manufacturing operations it was frequently | instance, if, instead of applying the load statically, 
necessary to bend material, and the manufacturer | it was applied by blows from a hammer on a notch, 
liked to know that when bent the material would| would it give at the same time the result one 
not break at the corners. The bend test was a/| expected to get on a bend test and those which were 
good method of quickly ascertaining that material | only obtainable now from an Izod test ? 
would undergo without fracture the manufacturing} Mr A. F. Webber desired to put before the meeting 
operations required in making a finished article. | the point of view of those responsible for production 
It was disconcerting to find the author stating that} in the steel mills of this country. He would deal 
such bending tests should not be carried out with | with the matter by attempting to supply yet another 
the hammer; unfortunately, the hammer had to| answer to Dr. Hankins’ question, ‘‘ Why are these 
be used to quite a large extent. bend tests made ?”’ One reason was that the bend 
Mr. I. J. Gerard supported the author in con-| test was some form of rough-and-ready proof test. 























demning the lack of technique in making bend 
tests. There might be exceptions, but these only 
served to emphasise a general lack of uniformity in 
test methods. Although many engineers realised that 
the “ saturation point ’’ in extension of the material 


test. Referring to Sir John Thornycroft’s expe-| had been reached before the specimen had been 
rience, it was known that some of the nickel-chrome | bent through a complete 180 deg., judging from the 
steels would give excellent results in the ordinary | number of specifications which insisted on that 
testing machine, but if they had been heat-treated | angle, there appeared to be many people who had 
in a particular way, it was found that certain | little idea of the intensity and distribution of strain 
in an apparently simple bend test. On the other 
anotch in them, proved very brittle. hand, although, at about 100-deg. bend, the 
Dr. A. F. Burstall said he was somewhat at|maximum elongation had been reached locally, 
variance with the author on certain points. The | further bending served to extend the area over 
first conclusion in the paper stated that the ductility | which maximum elongation occurred. Where a 
shown by a bend or tensile test could be correlated | material was being inspected, not only for ductility, 
with sufficient accuracy for commercial testing, and | but also for freedom from local defects, a con- 
teferred to Fig. 3, giving the full relationship for | tinuance of the bend through the maximum possible 
rectangular bend specimens. In. reading his précis | @ngle might have justification. 
the author had slightly varied the statement in the} A valuable point emphasised by the author was 
paper, and apparently did not intend Fig. 3 to be| the importance of the ratio of width to thickness 
used as a true indication of what might be expected | in determining the severity of the bend test. He 
in the case of a bending specimen from the reduction | would like to ask what would be the reaction of 
of area results in a tensile test. He did not feel | inspectors and others concerned with making bend 
that the author had made out his case. He suggested | tests if an apparatus such as was shown at a in 
that Fig. 3 would have given a better impression | Fig. 8 was used; the width of the test-piece to be, 
ifonly the portion between 65 per cent. and 80 per | say, five times the thickness, and the length to be, | 
cent. had been marked in solid lines and the | say, four times the diameter of the plunger; the 
remainder dotted, as the experimental evidence | V-block to have an angle of 90 deg. with only a 
correlating calculations with results applied only | small radius at the angle, so that there was no| 


within that range. He would like to refer Mr.| attempt to prevent peaking. The same V-block | 
Schuster to the paper by Jennings, of the American 





nickel-chrome steels, especially when tested with 








P would be suitable for a number of tests of various | 
Welding Society, who had stated that there was no/| sizes of the specimen and diameter of impressed | 


4pparent relation between elongation values as/| plunger. The bend could be done in one operation | 
given by the two methods of testing, tensile and/and would be very quick. For a suitably chosen | 
bending. |diameter of plunger the material would be passed | 


Mr. Miller, in his communication to the American | or rejected according to whether cracks were visible | 


The tensile test gave information about the quality 
of the steel in the cast and measurable figures for 
tensile strength and elongation, whereas the object 
of the bend test, which was taken much more 
frequently, was to afford some measure of security 
that all the steel in that cast was up to the level 
of what had been attained on the tensile test. For 
that purpose the number of bend tests was very 
much in excess of the number of tensile tests. Until 
recently, in one of the most widely used steel 
specifications in this country—namely, British 
Standard Specification No. 15—while the tensile 
test was for every cast of 25 tons in the case of 
sections and bars, one bend test was specified for 
every piece of material leaving the rolls. When 
those test requirements were actually insisted upon, 
one works had found that one order of 250 tons had 
involved over 2,000 bend tests. In response to 
the steelmakers raising that question, the British 
Standards Committee concerned had modified the 
bend-test requirements considerably. Nevertheless, 
they still remained as at least one for every 5 tons, 
even if the material was being run out absolutely 
uniform in section. If, as happened with small 
orders, one did not have 5 tons of any one particular 
thickness of section, then one might have many 
more bend tests. 

If the bend test was to be made into a high- 
precision scientific test, it was clear that it would 
be impossible to keep pace with the output from 
modern mills. The advantage of the comparatively 
rough-and-ready bend test was that it could be 
done quickly, and if it was to become a more 
carefully, and necessarily more lengthily, conducted 
test, the number must be very considerably reduced. 
That was a point which a meeting of mechanical 
engineers ought to consider seriously, because, 


| if this work developed, as it seemed likely to do, 


the matter might become of enormous importance. 
A similar point had been raised by another speaker, 
who had suggested the importance of keeping the 


width a fixed ratio to the thickness. There, again, 


Welding Society referred to in the paper, had made | on the completion of the test. 

similar observations and had given results, for plate} Was there any merit in avoiding peaking ? 

material, of two steels having practically identical |Surely an engineer would, in general, prefer a 

Values for tensile elongation in inches and reduction | material which, if it were over-strained, would 

mares, but the steels had different impact relations, | automatically spread the strain more or less uni- | 

aud Mr. Miller found that the elongation in the | formly over a large volume of material rather than | great difficulties would be met with in the steel- 


The Izod impact | confine the strain to a relatively small volume, 


be } 
ending test also varied widely. 


oy s lor those two stee!s were 49 ft.-lb. and | thereby incurring a serious hazard of fracture. 
»ft.-lb and the bending figures were 135 per cent. | putting no restraint on peaking in a bend test the 
and 34 per cent., respectively. In the case of | defects of the latter type of material were shown | 





works if the test-pieces had to be prepared for a 


By | different thickness according to every thickness of 


plate or section. 
(7'o be continued.) 
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LABOUR NOTES. 


Art the close of a meeting in London of the executive 
committee of the Miners’ Federation of Great Britain, 
Mr. Edwards, the secretary, intimated that the coal- 
owners had refused to agree to the setting up of national 
machinery to negotiate a wages’ agreement. In their 
reply to the Federation’s proposal, the employers 
stated that, as wages and conditions did not come 
within the province of the Mining Association, no action 
on the lines suggested could be taken. 
ments and district settlements continued to be the 
policy of the coalowners. In view of this refusal, 
Mr. Edwards said, the executive had, in accordance 


with the resolution of the special delegate conference in | 


London, asked the Government if it was prepared to 
implement the understanding that national wages 
machinery would be established by legislation. On the 
Government's reply, he added, depended what steps 
would be taken by earry out the 
resolution of the spec ial delegate conference. 


the executive to 


According to Mr. Edwards, the subject of gas 
detectors in mines was being strenuously pursued by 
the executive committee. 
been received from the Mines Department, asking the 
executive not to persist with amendments to the pro- 
posed draft order. The executive, however, had 
decided to press its claim in accordance with the 
objections already sent to the Mines Department. 


The shipyard trade unions have applied to the Ship- 
building Employers’ Federation for a wages advance 
of 2d. per hour and an equivalent increase of piecework 
prices. In view of the shipbuilding industry's abnor- 


mally high unemployment figure, concession of the | 


demand is extremely unlikely, but, as machinery exists 
for dealing with matters of the kind, it will, no doubt, 
be discussed in joint conference. 


A Bill introduced in the House of Lords by Lord | 


Stanley of Alderley, proposes that the Minister of Labour 
shall divide England and Scotland into areas where 
the cost of living shall so far as reasonably practicable 
be the same,” 
the minimum cost of living for an adult able-bodied 
person, and the maximum values in money to be 
attributed to receipts in kind. The figures are to be 
published, and any employer who is paying wages less 
than the declared minimum cost of living must notify 
this to the employment exchange. A list 
giving the names of such employers and the wage rates 
reported is to be open to inspection by the public. 


nearest 


The difference on the subject of wages in the pottery 
industry has been adjusted on terms representing a 
compromise. The workers’ demand was for an all- 
round increase of 15 per cent. Under the settlement, 
which has been accepted by the executive committee 
of the National Society of Pottery Workers, wages are 
increased by amounts varying from 3 per cent. to 7 per 
cent 
where minimum scales are 


In the case of women and girls in all sections 
in operation, the rates for 
ages between 18 and 21 are increased by ls. per week. 
The employers declined to agree to a minimum of 36s. 
per week for girl tile workers, 18 years of age, but under- 
took to consider the matter later. The 
stbandoned their demand for the withdrawal of women 
dippers and platers and their replacement by men. 
Commenting upon the settlement terms, Alderman 
Hollins, the general secretary of the National Society 


of Pottery Workers, said that the executive committee | 


did not consider them generous to the operatives. 


They felt, however, that it would have been unwise to | 


bring about a stoppage, and that there was not much 
hope of getting anything better, in the shape of an offer, 
from the employers. 


The Manchester Guardian states that a considerable 
number of objections to the legalisation of the wages 
agreement in the wea sing section of the cotton industry 
sre likely to be laid before the Independent Board set 
up by the Ministry of Labour. On the employers’ side 
there is an opposition movement from a group of weav- 
ing firms who are affiliated to the Federation of Master 
Cotton Spinners’ Associations, and not to the Cotton 
Spinners’ and Manufacturers’ Association, who negoti 
ated the agreement. The prime movers are members 
of the Ashton and District Cotton Employers’ Associa- 
tion, and their objection is to the rates for operatives 
working more than six looms. 


rhe writer of an editorial note in the latest issue of 
Man and Metal, the journal of the Iron and Steel 


Trades Confederation, says :—** The Government has | 


District agree- | 


A long letter, he said, had | 


and then ascertain as regards each area | 


operatives 


NEERING. 


suc 


found itself on the horns of a dilemma arising from 
| its hasty and ill-considered application of the regula- 
|tions of the Unemployment Assistance Board—or, 
perhaps, it should be said, of the Government’s con- 
struction of the Board’s original proposals. The idea 
of uniform standards, while right in principle, could 
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| about 3,000 million roubles. As compared with the 
| previous year, the increase in production was about 
| 25 per cent. As a whole, the value of the output 
slightly exceeded the estimates, but certain branches 
including the construction of locomotives and rolling 
stock, showed a deficiency. The output of rolling stock 


only be equitable in practice if due regard were paid | amounted to only 32,000 units, instead of the 42,009 


|to the reasonable minimum needs of each individual | required by the programme. 


The most favourable 


concerned, rather than to throw the liability for | results were obtained in the construction of power. 


| maintaining the unemployed worker upon the other 
members of his family. The fact that the standards 
| set by the Unemployment Assistance Board effected an 
| improvement in many localities will be found in the 
main to arise from a lack of due sense of communal 
responsibility towards their unemployed fellow- 
| citizens, as expressed through the old Public Assistance 
| Committees in the localities concerned. The only 

equitable principle for unemployment must be work 
}or maintenance, with emphasis on work, for any 
|Government that meets the unemployment problem 

by a policy of subsidising idleness is heading for 
| disaster.” 


At a meeting in Paris of the executive committee 
| of the International Federation of Trade Unions, it 





| was decided to get into touch with the Director of the 
| International Labour Office at Geneva, in order to see 
how far the question of maintaining the wages level 
| with reduction of hours of work could be taken into 
| account in the negotiations on the subject of a 40 hours’ 
week convention. 


| Final reports received by the American Bureau of 
Mines covering metallurgical plants (exclusive of steel 
plants) in the United States for the calendar year 1933, 
| showed an increase over 1932 in the number of men 
employed, the number of man-hours of labour per- 
| formed, and, unfortunately, the number of accidents 
|to the men employed in and about the mills and 
| smelters. According to the reports from the operating 
companies, 6,404 men were employed at mills, 9,089 
| at smelters, and 6,506 at yards and shops. The amount 
of labour performed was 10,580,007 man-hours for 
mills, 21,757,496 for smelters, and 13,842,683 for the 
auxiliary plants. Accidents resulted in 13 deaths and 
1,092 injuries among the employees, each injury dis- 
abling an employee for more than the remainder of the 
day on which the accident occurred. The accident- 
frequency rate per million man-hours of exposure, 
covering fatal and non-fatal injuries, was 28-45 for 
men working at the mills, 25-19 for employees at 
smelting, and 17-55 for those employed in shops and 
yards, the combined rate for the three groups being 
23-65, compared with 18-84 for the previous year. 


The weekly organ of the International Labour Office 
at Geneva states that great progress was made by the 
Russian iron and steel industry in 1934. The output 
of this branch, which in 1933 only amounted on an 
average to two-thirds of the quantities fixed for the end 
of the first five-year period, increased by from 40 per 
cent. to 45 per cent, and in part exceeded the estimates 
of the programme. The average daily output of the 
| blast furnaces rose from 23,000 tons in January to 
29,800 tons in July and 31,200 tons in December, 
while the average output in 1933 was 19,500 tons a day. 
The output of open-hearth furnaces showed a less 
favourable development. The most urgent task of 
1935 is assumed to be the achievement of a more 
| satisfactory proportion between the production of 
| cast-iron and that of steel and rolled steel. A shortage 
| of scrap iron for smelting purposes has hitherto ham- 
pered the production of steel, but such a state of 
matters no longer exists. There is now, it is stated, a 
sufficient quantity of metal in the country. In 1936, 
the production of steel is to be 14,800,000 tons, thus 
| exceeding that of cast-iron, which is fixed at 14,000,000 
tons. 


The development of the non-ferrous metals industry 
has been more favourable than in previous years, and 
output, as a whole, increased by 18 per cent. to 20 per 


|cent. The copper industry, which, despite all efforts, 
remained stationary during 1931, 1932 and 1933, 


increased its production by 18-4 per cent., but the 
programme was only carried out to the extent of 
84 per cent. The zine and lead industries, although 
their output was 10 per cent. below the estimates, 
showed a still larger increase. Finally, certain other 
branches, including the production of nickel, aluminium 
and gold, exceeded the estimates of the programme. 


The value of the output of the engineering industry 
amounted to 9,828 million roubles. This figure, 
however, does not include the production of local and 


provincial industries no longer attached to the Commis- | on particular work, such as stocktaking an 


generating machinery and machine tools. Apart from 
certain exceptions, almost all the equipment and 
machinery required by the Soviet Union are at present 
produced in Soviet factories, according to a statement 
by Mr. Ordzonikidze. The value of imports of machi. 
nery has declined from 452 million roubles in 192] to 
about 50 million roubles in 1934. The programme for 
1935 fixes the value of the output of undertakings 
under the Commissariat of Heavy Industry at 11,267 
million roubles. 


The production of electric power rose from 15,855 
million kWh in 1933 to 19,955 million kWh in 1934. 
thus considerably exceeding the estimate, although the 
total power of electricity supply stations increased by 
only 766,000 kWh instead of the 1,197,000 kWh 
required by the plan. The power of heating supph 
stations rose to 870,000 kWh, and the saving of fuel 
obtained through these stations is estimated at over 
a million tons. According to the programme for 1935, 
the production of electric power must reach 24,000 
million kWh and the power of electricity supply 
stations must be raised from 6,216,000 kW to 
7,874,000 kW. The investments in the construction 
of regional electricity supply stations are to amount 
to 925 million roubles. The working of these stations 
must be improved with regard to the interruptions of 
eurrent, which are still too frequent, especially in the 
provincial stations. 


For industry as a whole, the programme for 1934 
provided for an increase in the output of labour to 
the extent of 13-5 per cent. According to the pre- 
liminary figures, the actual increase amounted to 
9-5 per cent., as against 10-7 per cent. in 1933. The 
| most favourable results were obtained in the sphere 
|of the Commissariat of Heavy Industry, where the 
| increase of output, amounting to 16-2 per cent. 
almost reached the level of 17 per cent. laid down by 
the programme. The undertakings in the food industry 
are also said to have obtained a considerable increase 
in the output of labour, amounting to about 13 per cent 
In light industries, on the other hand, the increase is 
stated to have reached only 2 per cent. Under the 
programme for 1935, the output of labour is planned to 
increase by an average of 11 per cent. (14-3 per cent 
in heavy industry and 3-8 per cent. in light industry). 





The cost of production was to have been reduced by 
an average of 4-7 per cent. Heavy industry carried 
out its share in full, the reduction being 7 per cent 
but in light industries and in the food industry costs are 
stated to have increased by from 6 per cent. to 8 per cent 
The reduction provided for 1935 is 3-7 per cent. on an 
average for industry as a whole. 


A statement issued by the Administrative Committee 
of the French Federation of Clothing Workers declares 
that, in view of the present campaign conducted by 
reactionary forces to prohibit the employment ol 
married women, the Committee associates itself with 
the protest made by the General Confederation o! 
Labour at its Congress in Paris in September, 1933 
The committee denounces this dishonest campaign, 
which may create an illusion of the existence of exten 
sive possibilities of re-engagement of unemployed men 
and thus give rise to hopes which unhappily cannot be 
fulfilled, as the simplest study of the situation shows. 
Without repeating all the arguments which have been 
put forward against such a measure, the committee 
asserts its determination not to allow the rights 0 
women workers to be restricted. Further, it does not 
propose to allow a reduction of wages and the growth 
of the practice of working for pin-money to be brought 
about through this propaganda. 


Finnish legislation relating to conditions of work in 
offices and commercial establishments fixes hours of 
work at eight in the day and 47 in the week. If hours 
of work are less than eight on certain days they may 
be extended to nine on other days, provided that the 
weekly maximum of 47 hours is not exceeded. Home- 
work is prohibited. Employees may, with their 





4 , f 
consent, be employed overtime up to a maximum * 


48 hours in any four weeks and 200 hours in the ye@" 
ss 1 balancing 


sariat of Heavy Industry, which may be estimated at | accounts. 
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100-TON CRANE CASTING LADLE. 


CONSTRUCTED BY 
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100-TON CRANE CASTING LADLE. 


Tue increasing capacity of steel furnaces and the 
production of very large ingots has, of late years, led 
to a demand for ladles capable of holding very con- 
siderable quantities of molten steel. The crane casting 
ladle, which we illustrate in Figs. 1 to 4 above, has a 
capacity of 100 tons, and is believed to be one of the 
largest, if not the largest, in service in this country. 
Fig. 1 shows the side elevation, Fig. 2 the front eleva- 
uon, and Fig. 3 the plan of the ladle; the height to 
Which the ladle is filled with molten steel is indicated 
in Fig. 1. The ladle, which was manufactured by 
Messrs. Newton, Chambers and Company, Limited, 
at their Thorncliffe Ironworks, near Sheffield, has 
an inside diameter at the top of llft. 3in., an 
inside diameter at the bottom of 9ft. 9in., and a 
depth of 8 ft. 9 in. The shell is constructed of 
four mild-steel plates, 1} in. thick, butt-jointed and fitted 


with cover plates 16 in. wideand 1} in. thick. The ladle | 


shell is reinforced by three mild-steel belts, the middle 
one of which is 14 in. wide and 1} in. thick ; the upper 
one is 9 in. wide and 1} in. thick ; and the lower, 10 in. 
wide and 1} in. thick. As will be seen in Figs. 1 and 3, 
the dished bottom plate of the ladle, which is 1} in. 
thi k, is also suitably reinforced by 1}-in. flats. The 
usual spouts, for the purpose of slagging and repouring, 


are provided, the slag spout being 2 ft. 6 in. wide, | 


while 
ladle, 
fitted. 


lorged-steel lifting hooks, for transporting the 
‘nd lugs for tilting, also of forged steel, are 
Riveted to each side of the body are cast-steel 





MESSRS. NEWTON, CHAMBERS AND COMPANY, 
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trunnions of robust construction and having machined 
journals, 9 in. long and 13 in. in diameter, for taking 
the melting-shop crane hooks. The teeming of the 
molten steel into the moulds is accomplished by means 
of the customary stopper gear, only the outside portions 
of which, comprising the flat rod working in slides 
and the operating lever, are shown in the illustrations. 
The position of the tap hole in the bottom plate, 
however, is seen in Fig. 3. The ladle is lined throughout 
with refractory bricks, the lining being 4} in. thick 
around the sides and 6 in. thick on the bottom. 





| 
| LAUNCHES AND TRIAL TRIPS. 

| ‘“* ANADARA.”’—Single-screw oil-tank motorship ; eight- 
| cylinder, four-cycle, airless-injection, pressure-induction, 
| single-acting Harland-B. and W. Diesel engine. Trial 
trip, March 1. Main dimensions, 460 ft. by 59 ft. by 
34 ft. Built and engined by Messrs. Harland and Wolff, 
| Limited, Govan, for Messrs. Anglo-Saxon Petroleum 
| Company, Limited, London, 

| “ DUKE oF Yorxk.”—Twin-screw passenger and cargo 
| steamer for the Heysham-Belfast cross-channel service ; 
Parsons single-reduction geared turbines. Launch. 
March 7. Main dimensions, 349 ft. by 52 ft. by 19 ft. 6 in, 
Built by Messrs. Harland and Wolff, Limited, Belfast, 
for the London Midland and Scottish Railway Company. 
| “ Vascama.”—Single-serew service of steam trawlers 








| in the northern waters of Iceland, Bear Island and the 
| White Sea; triple-expansion engines fitted by Messrs. 
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C. D. Holmes and Company, Limited, Hull. Launch, 
March 7. Main dimensions, 157 ft. by 26 ft. 6 in. by 15 ft. 
Built by Messrs. Cochrane and Sons, Limited, Selby, for 
Messrs. Atlas Steam Fishing Company, Limited, Grimsby. 


“New ZeaLAnD Srar.”’—Twin-screw food-carrying 
and passenger motorship; ten-cylinder, four-cycle, 
single-acting, crosshead-type, airless-injection Harland- 
B. and W. Diesel engines, Trial trip, March 8. Main 
dimensions, 535 ft. 6 in. by 70 ft. by 43 ft. 4 in. Built 
and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. Blue Star Line, Limited, London. 


‘“* Hopecrest.”’—Single-screw cargo motorship; Bar- 
elay Curle-Doxford Sous-sylinder opposed-piston oil 
engine. Launch, March 18. Main dimensions, 410 ft. 
by 57 ft. 3 in. by 38 ft. Built and engined by Messrs. 
Barclay, Curle and Company, Limited, Whiteinch, 
Glasgow, for Messrs. Hopemount Shipping Company, 
Limited, Newcastle-upon-Tyne. 

** ONGER.”—Twin-screw drag and cutter-suction steam 
dredger for service at Basrah, Iraq; triple-expansion 
engines. Launch, March 19. Dredging capacity, 2,000 
tons of solids per hour. Built by Messrs. William Simons 
and Company, Limited, Renfrew, for the Crown Agents 
for the Colonies acting for and on behalf of the Basrah 
Port Directorate. 

Barcn.—Barge for grab dredger. Launch, March 19. 
Main dimensions, 45 ft. by 11 ft. 9in. by 4ft.6in. Built 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Priestman Brothers, Limited, 
Hull, and destined for the Royal Gunpowder Factory, 
Waltham Abbey. 
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THE BEND TEST, AND ITS VALUE| “®t on which the radius of bend can be stipulated, 


AS A GUIDE TO DUCTILITY.* 
By L. W. Scuusrer, M.A., M.1I.Mech.E. 


Part I.—Tecuyicat INTERPRETATION OF A BEND 
TEst 

l'he Field for the Bend Test as a Guide to Ductility 
It has been fully realised for many years that the 
percentage elongation and reduction in area given by 
a tensile test are not equivalent guides to the ductility 
of material, and further, that the elongation is a 
compound quantity varying with the gauge length. 
tecently it has been shown by D. A. Oliver and others 
that when the percentage elongation is plotted against 
the gauge length, both to a logarithmic scale, a straight 
line curve over a large range is obtained. If curves 
are drawn thus for two materials, or for the same 


material in different states of heat treatment, the 


} and also on which the requirements can be modified to 
suit particular conditions. 

The General Relationship between the Ductility shown 
respectively by a Bend and a Tensile Test.—If d, and 
d, be written for the original and final diameter at the 
neck of a broken tensile test-piece, and A, and A, 
for the length of a small element at the break, and if 
it is assumed that there is no change in the volume 


during the test, and that contraction takes place | 
uniformly over the whole area of the specimen, then | 













er. RE a 
c. ures ert the 
+ ro Z ] Maslber of simmers 
5 30-5) . 1 —}——_ 
is | oo. 
5s o L | : J 
Vg at it 2t t at st 6 7t 
(4906.8.) Wade “ ENGINEERING” 


[APRIL 5, 1935. 


|reductions in area. Unfortunately, howey the 
straight-line law for elongation has limited application, 
and, although such curves may intersect within the 
region plotted, the measured value of their relative 


ordinates for small gauge lengths does not ord a 
reliable guide to the relative reduction in area of the 
materials. The value of e«’ has, however, a distinet 


interpretation. It is possible to disregard stresses and 
consider strains only. If 1, w and ty, respectively, 
represent the length, width, and thickness of ay 
element lying at the mid-width of the outside surface 


of a rectangular specimen, then, if any change jp 
| volume of the material is neglected, J,w ty, equals 
| 1,w,t7,, and we have 

t Lw a 

Le a - a (1 €). ° § & 

ty, law Wy 


| If zt be used to denote the internal diameter of the 
specimen, then, whenever the simple Bernoulli bending 


Fig. 2. RELATIONSHIP BETWEEN THE DIAMETER OF THE FORMER& THE WIDTH OFA BEND SPECIMEN FOR ANY GIVEN 


Reduction in Area of'a Tensile Specimen ...per Cent 
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SEVERITY OF TEST 
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diameter of each specimen being the same, the slope; Agd,? A,d,*. If « be written for the fractional) formula can be applied with sufficient accuracy, 
o » straig . we. | 3 are liable | exter xtensi oO s short cleme ' 1 \ ty, 

f the straight lines differs, and the curves are liable external | exten ion of thi hort element, then ( , and formule (1) becomes 1 
to cross at some point or other The gauge length for /do* — d,*\ : , Ll+2z tf, Wo 
this otal a : uamn, ip chem te then i | 7 \. But as the fractional reduction | , . 

i poin oO crossing may even le close oO la \ a)\* aad ie A correction can be made to this formula trom 
commonly used in testing. It is quite clear, therefore, | in area l+z2 ia 
that the recorded elongation on a particular gauge , (4 ) +) empirical values of the ‘* peaking ” ratio p This ratio 
length represents no absolute quantity, and that it by \dy \ | is a complex quantity of no direct technical significance ; 


no means necessarily indicates which of two materials 
is the more ductile. That this is no mere academi 
question, but a matter of prime practical importance, 
is at once seen from figures such as are given in Table I 
If these steels were judged merely by their elongation, 
the purchaser might soon find himself in difficulties, 
for the carbon steel is far inferior when judged by 
any other test for cuctility. A bend test would at 


once show that the relative performance follows the 
figures for the contraction, ignoring those for the 
elongation. As measurement of the reduction in 


area is often not called for, and as the measurement is 
not readily made when the section is not circular, 
the bend test, apart from other reasons, has a distinct 
field as a guide to ductility. The test is of special value 
in the testing of fusion-welded joints, as their ductility 
cannot be determined by a tensile test. Again, the 
test affords a ready means in the workshop for judging 
the ductility of dubious material. Apart from any 
theoretical considerations, it is desirable for the 
preparation of specifications that some basis should 


Institution of Mechanical 
Abridged 


* Paper read before the 
Engineers on Friday, March 29, 1935 


which is a relationship applying equally to square and 
round specimens, it follows that 
r ” 
Fe? , wm I 
If, therefore, the elongation of two materials on various | 
gauge lengths is plotted, it is tempting to consider that | 


ante I.—Comparison of Tensile Test Results for Carbon | 
. ") + | 
Steel and Nickel-Chromium Steel 
Elonga- 
Yield Ultimate | tion on Reduc- 
Material Point Strength Length tion in 
rons per | Tons per | equal to Area 
sq. in sq. in 4/A Per cent 


Ny 
Per cent 


Normalised 0-6 per 
cent. carbon steel 29-2 4-8 18 14-4 
Hardened and tem 
pered nickel-chro- 


mium steel | 43-2 55-8 1s 60-0 


A cross-sectional area of specimen 
the elongation on a very short gauge length will provide 
a connecting link between the elongations and the 





it takes into consideration such factors as difference 
between the actual and the nominal radius of th 
bend, departure from the Bernoulli law, and variatior 
in the strain with changes in the manner of applying 


an l l } 
the load. Thus, ¢€ = — (z l), or z \5e } 

By the use of this relationship, formula (3) becomes 
Me 3 () | (3a) 
ty, Wy p(l r) - 

lor pp can be inserted for p if necessitated % 
| circumstances. : 

If the first crack breaks out when — ” aha 
ductility would at once be comparable "\ th that 
shown on tensile test. Thus, from (1), (3) a! 1 (3a), 

t7,\? wo a 
. } 
. ; (i) : Fa (1 €) 

we (1 r) : 4 
l u 
loia+. 
w,(1 - + 2} 
P Na 
Equally, before the crack breaks out, the formm 
. » tensile 


would show the equivalent contraction of th , 
. . sary tC ira 
specimen. It is shown later that the relationship for *™ 


: . . mercial 
ture applies with sufficient accuracy for the commer ' 
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testing of the more common steels ; the relation- 
ship required to simp the formula will also be shown. 
For the moment it suffices to point out that, if a bend 
specimen is 80 proportioned that the outer fibres 
'f, 
t 


can contract freely, both and 4 will equal 


\ fi. and = will equal r/ 1 + «, when 


to fe sia . 
em /ite . (5) 


. ° r 
Substituting in equation (4), we get « ay or, 


from equation (2), « =e’. A bend specimen con- 
tracting freely can thus develop the full elongation 





: r 
jetermined by the expression >) before a crack 


(1 
is set Up. 
The Value of = for Specimens of Different Width. 


Preliminary experiments on steel showed that when 
W =¢, lateral contraction at the extrados is approxi- 
mately free, narrower specimens being unstable 
laterally. When W was increased to about 5t, the 
contraction of steel specimens appeared to be totally 
restrained at mid-width. For the most important 
series of experiments, a ductile steel was used to ensure 
the absence of cracks. Specimens 0-70 in. thick, 


Fig. 3. ORDINARY FREE BEND TEST. 


t= "inch; L-10%t. Soft Steel, 25-8 ye din, W: 4t for Specimen, 
and vt for Spectmen 2. ; 





exploration of these regions was deemed to be of 
service; given sufficiently sensitive means, slight 
departure from free contraction would probably be 
detected until the specimen was reduced to a lamina. 
In view of the impossibility of making absolute 
measurements, the points fall remarkably close to the 
curve, justifying the method of plotting. It is to be 
seen that when W is reduced to 1 ¢, lateral contraction 
is almost free, and still just detectable when W = 0-6¢. 
The value of k may be applied to materials other than 
mild steel without appreciable error; the rigidity of 
hard steel against cross bending is no greater than 
that of mild steel, and that of highly plastic metal is 
no less. Austenitic steel alone showed an abnormal 
value of k; the discrepancy seems to have been due 
mainly to drastic grinding of the surface. 

e.—The appro- 


The Relationship between 5 and 


. — t 
priate formula for determining the value of & by 


i 
use of the values for k is developed in an appendix.* 
From these the family of curves given in Fig. 2 has 
been plotted, showing the relationship which the 
elongation of a bend specimen of any width bears to 
the tensile reduction in area. It also gives the corre- 
sponding value of D for several peaking ratios, and 
tt, —*h) 


ofthe radial strain at the outer fibres, /.e., ( r 
o 





obviously, reached, or nearly reached, again confirming 
the former results. Similar characteristics are shown 
by hard steel and even by highly plastic material, 
such as mild steel, when bent hot; even austenitic 
manganese steel and india-rubber appear to the eye 
to behave similarly, but the former tends to greater 
irregularity owing to local work hardening, while the 
latter is subject to collapses. In any specimen, the 
curling up at the sides leads to a slightly higher 
elongation near the sides than at the mid-width. In 
narrow specimens there is therefore a tendency for 
cracks to be set up at the sharp corners sooner than 
at the mid-width. In wide specimens where lateral 
contraction is appreciably restrained, the greater 
radial strain causes the first crack to break out at the 
mid-width, in spite of the lower elongation. Thus, 
with narrow specimens it is particularly desirable to 
round off the corners, but local defects may cause 
cracks at the corners of wide specimens. 

Close Bends.—Contrary to a commonly accepted 
conception, based on elastic formule for bending 
solely by means of an applied moment, the actual value 
of ¢« for a close bend usually falls considerably below 
unity. The actual elongation developed by a specimen 
of given material when bent close varies considerably, 
depending partly on the method of bending and partly 
on the extent to which collapse takes place and com- 
pression cracks are set up at the intrados; when a 


Fig. 4. ELONGATION DEVELOPED DURING ORDINARY FREE BEND TEST. 
t=Yinch » HAR Bed, 29-0 Tinepa Rens bes Set made KF 
3t in 
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varying from 0-6 ¢ to 6¢ in width, were bent similarly | 


till a close bend was almost reached, to obtain a 
maximum change in the dimensions and an increased 
accurac y of result. The outer surface was marked 
‘ongitudinally and laterally with fine gauge lines. For 
the lateral measurements, a microscope with a micro- 
meter adjustment was used, readings being obtainable 
to 1/10* in., but this was, of course, less than the 
thickness of the scribed lines; the maximum error 
‘rom measuring the chords was 0-00006 in. In order 
to correct for differences in the value of ¢ that resulted, 
the (wo — wi) 


measured lateral strain - 

of each specimen to the calculated value of the lateral 
strain that would obtain in a specimen free to contract 
‘aterally. when giving the same value of «, was deter- 
mined for each specimen, the ratio being given the 
‘ymbol k. The value of this ratio, obviously, varied 
a 0 and 1. As any error, due to assuming 
© hana value of k for specimens of all widths remains 
—_ within the comparatively small range of ¢ 
nvolved, could have very little effect on the overall 
error in any result, this course was taken. The 
op ramental figures were first plotted to a large scale 
he then replotted in the curve, Fig. 1. The exact 
“ree at which the curve reaches zero and unity 
ail A , depends on the sensitivity of measurements, 

» Owing to the idiosyncrasy of specimens, no further 


the ratio of 




















Anticlastic Bending.—En- 
larged photographs taken 
direct on to sensitised paper 

at 20 magnifications, and lightly etched macroprints, 
show cross-sections at the crowns of close bends of mild- 
steel specimens, the large deformation tending to ab- 
normal conditions at the intrados. For widths of 0-6¢ 
and 1-0t, so far as can be detected from the prints, the 
¢ross-curvatures at the intrados and extrados are 
circular, but not concentric. This again was found at 20 
magnifications for a width of 1}¢. Though the stress at 
the mid-axis does not remain constant during bending 
and the test is not carried out within the elastic range, 
the ratio of the mean radius of the bend to the mean 
radius of cross-curvature is in very fair agreement with 
the value of Poisson’s ratio ; thus the ratio given by two 
mild-steel specimens was 0-28 and 0-29, and that of 
a copper specimen was 0-31. Even when a specimen 
reaches a width of 14% the departure from circularity 
at the intrados is only just noticeable, the radius of 
curvature at the body of the specimen being greater 
than at the sides. As the lateral contraction of 
specimens is, obviously, unrestrained near the sides, 
the approximate circularity of the cross-curvature of 
narrow specimens confirms that lateral contraction is 
also approximately free at their mid-width. When W 
reaches 5¢ a slight curvature is just detectable at the 
mid-width, but none can be traced when W reaches 6¢ ; 
in consequence, the limit of any lateral contraction is, 





* Not reproduced.—Ed. E, 
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former has been used the result may also be affected 
by the crushing of the inner fibres. The severity of 
the test may thus be a variable factor when a close 
bend is specified. 

For a given value of W there is a tendency for e to 
increase with t, and for a given value of ¢ there is a 
tendency for e to decrease when W is increased, which 
unfortunately detracts from the severity of the test. 
e increases with the hardness of the material and 
particularly with cold work. 

Tests to the Point of Failure to Show the Relationship 
between r and e.—Rough measurement of the curvature 
of cracked bend specimens confirms at once that there 
is a very fair agreement between the actual and calcu- 
lated values of e. For an absolute comparison it is 
necessary to stop the test the moment the smallest 
crack breaks out, and to obtain an accurate measure- 
ment of the cracked specimen. Such tests require 
careful choice of the material, as, when bent, very 
ductile material does not break at all; a ductile 
material breaks only when W is large; hard material 
may fail prematurely at a gauge line; heat-treated 
material may be affected by internal stress; and any 
steel, especially castings, may contain local defects. 
Figures giving elongations for the first crack to break 
out, show that agreement is generally much closer than 
might be expected. The only radical departure was 
shown by a high-tonnage steel, and the same tendency 
was shown by the high-carbon steel of which the 
readings were not always reliable; the inference is 
that steels of low ductility develop a value of e higher 
than that calculated. Work hardening seems to affect 
the relationship for an austenitic steel. 

Fusion-welded butt joints invariably contain pores, 
and agreement between the tests is not to be expected 
from defective material, but, provided that the weld 
metal is of good quality, bend specimens cut from 
welded joints initiate cracks when the radial strain is 
quite close to that calculated from tensile tests on bars 
consisting entirely of weld metal, i.e., when the metals 
and the heat treatment are similar. 

When a specimen is round, it is not possible to make 
transverse measurements at the outer fibres, for use in 
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determining the radial strain. Again, unless the metal 
is ductile it is not possible to induce fracture, or to 
compare the value of e for round and rectangular 
specimens at the time of fracture. Comparisons for 
material of relatively low ductility show, however, that 
round bend specimens can, without fracturing, be 
strained more than is to be expected from the tensile 
figures; the high value of e compared with that given 
by square specimens confirms that this is not an 
idiosyncrasy of the particular steels used, and that it 
presumably applies equally to ductile material. It 
would seem that the explanation is due to a more 
complex flow of the fibre in round specimens. 


Part I1.—Metuops or Carryine Out a Benp Test. 

In the common methods used in making a bend test 
two or more forces are usually applied. For this 
reason alone the value of p for specimens of similar 
material tested in different manners may vary appre- 
ciably, even if each form of test leads to true circularity 
at the intrados of the specimen. 

Continuity of Testing.—As bending had often to be 
carried out in several stages, involving a considerable 
lapse of time, the following check test was made. 
Two normalised specimens were tested in tension, one 
in the usual manner. The other was loaded till r 
reached a comparatively low value ; it was then removed 
from the machine and heated in oil at 200 deg. C. for 
one hour to assist ageing. Within about 24 hours of 
the first loading it was strained again with a greater 
load, after which it was again aged and retested. 
The only evidence of change in the material was that 
given by the crystalline rim of the second specimen ; 
against this the author has not found any tendency 
for an initial crack in a bend specimen of ductile mild 
steel, bent in stages, to be crystalline. The small 
change in the value of r is well within what may occur 
in testing similar material. The figures for ductility, 
therefore, give no ground for suspicion that making 
bend tests in stages leads to error due to ageing or 
elastic recovery. Miller* showed that the speed of 
testing steel bend specimens did not affect the result, 
provided that shock was absent. Speeds of 0-025 in. 
and 20 in. per minute were employed, as was also 
intermittent bending in a vice. 

Steadily Applied Pressure versus Hammer Blows. 
Specifications usually allow bending to be carried out 


by blows from a hammer ; under certain circumstances, | 


however, the results are said to be improved thereby, 
because the use of intermittent blows allows the metal 
time to recover if it becomes locally distressed. The 
following experiments were therefore made: Four 
specimens of a forged steel containing 0-45 per cent. 
carbon were bent by steadily applied pressure and four 
by light blows with a press, in between each of which 
there was a short interval, the free-bend method being 
applied similarly to each, and bending being continued 
until first failure. A slightly lower result caused by the 
blows was evidently due to impact. A wrought iron 
forging, representing a heterogeneous material, was 
similarly tested, the specimens being cut out as far as 
possible from the same pile and then normalised together. 
They were all bent through 180 deg., and the limbs 
afterwards pressed together. The results were by no 
means decisive, owing to too great ductility and to the 
tendency for cracks, which may have been premature, 
to start from the edges. 

A. Free Bend Test.—For this test bending can be 
started in any one of several ways. After the specimen 
has been given an initial set it is placed on end and 
bent by lateral pressure. Fig. 3 shows the variation in 
e at various stages of thetest. As the test proceeds, the 
contour of the curves varies, partly due toa slight differ- 
ence in the direction of loading after the successive 
measurements, work hardening of the material being 
another important cause. For the later stages of the 
ordinary test, distance pieces of gradually reduced size 
were used throughout the experiments, unless otherwise 
stated. Curves of the type given show how e, is deter- 
mined for any test. From such data Fig. 4 is produced, 
showing the gradual increase in e,; for a given value 
of a this varies considerably with the dimensions of 
the specimen, as it does also with any change in con- 
dition in carrying out the test. There is a strong 


tendency for the progressive increase of e, to follow 


a straight line law; the change in a on release of the 
load, however, tend» against this, as does also local 
spasmodic peaking. These irregularities are more apt 
to occur in long specimens than in short, and the 


results are liable to vary appreciably, even when | 


similar specimens are tested similarly. It is therefore 
never satisfactory to gauge performance by the angle 
of bend. At the right of the diagram is shown the 
later stages of test. The variation in strain at the end 
of the natural 180 deg. bend, or for a given value of ¥, 
is noticeable, the strain being reduced by an increase 
in the length or the width of the specimen. 


In the A.S.M.E. test d the middle of the specimen 
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lateral pressure is applied. 
knuckles of the specimen, though small, would prevent 
an absolute relationship between a and e, even if the 





curvature were a fixed quantity for a given angle of | 


bend. Moreover, it is to be remembered that the first 
60 deg. represents zero strain. When, therefore, speci- 
fications, without further qualification, call for welded 
joints to be bent to an angle of 120 deg., this method 
should be debarred. Tests showed that unless the 
length is small the crown of a specimen is not easily 
maintained at the mid-length, and specimens may 
peak near the knuckles; this applies particularly to 
| wide specimens, and still more to non-uniform welded 
joints. Another advantage of short specimens is that 
e is greater when a reaches 180 deg. 
particularly designed for the measurement of elonga- 
tion, the ends of the limbs were allowed to press against 
each other for the later stages of test ; the performance 
for a given value of y is therefore not strictly com- 
parative with that in the ordinary test. 
(To be continued.) 











| BOILER EXPLOSION INQUIRIES. 
In accordance with the Boiler Explosions Acts, 1882 

and 1890, inquiries have been conducted by Board 

of Trade officials into a number of explosions. A 

report of an investigation recently published is briefly 

| summarised below. 

Explosion of a Feed-Water Heater. 


deals with an unusual accident 


Report No. 3256 
which occurred 


1934, when a low-pressure feed-water heater burst with 
disastrous results. At the Sculcoates-lane station, 
the generating plant includes two 14,000-kW Brush- 
Ljungstrém turbo-generators supplied with steam at 
375-lb. per sq. in. pressure. The auxiliary plant for 
}each unit comprises a main condenser, a turbo-driven 
circulating pump, a turbo-driven extractor pump, an 
air ejector, and two feed-water heaters of the surface 


respectively. One of the units, No. 5, was set to 
work in December, 1927, and the other, No. 6, in 


February, 1930. As originally fitted. the high-pressure 
| feed heaters were supplied with bled steam from 
the turbines, while the low-pressure feed heaters 
| were heated by the exhaust steam from the circu- 
| lating and extractor pumps. Though the low-pres- 
sure heaters had no relief valves fitted directly to 


them, the arrangement of pipes and valves was such | 


| 
| that when the steam pressure rose above 3 Ib. per 
| square inch, an atmospheric relief valve on the pipe 
system came into action. Experience with No. 5 unit 
showed that the use of bled steam was not economical, 
and alterations were carried out so that the high- 
| pressure feed heater should be heated by the exhaust 
from the ejector and steam from the turbine drains. 
This alteration being successful, similar changes were 
made in the connections of No. 6 unit, but at a trial 
on May 8, 1934, after No. 6 unit had been rebladed, it 
was decided to place the drain connections lower down 
on the body of the high-pressure heater. In carrying 
out the work, the foreman fitter, instead of recon- 
necting the drains to the high-pressure heater, connected 
them to the low-pressure heater, thus making it possi- 
| ble for the low-pressure heater to be subjected to 
much higher pressures than was ever intended. No. 6 
unit was started up about 1.15 p.m. on May 9 and 
run until about 11.45 a.m. on May 10 when, owing to 
a fault in the alternator, it was closed down and was 
out of commission until July 30. 
| Repairs being completed, orders were given to 
restart the turbine, and it was while the turbine was 
| being warmed up on the afternoon of July 30 that 
| the accident happened, the cast-iron casing of the 
low-pressure heater being blown to pieces. Five men 
| were injured, and one of them was so badly scalded 
| that he died. In commenting on the accident, the 
| Deputy-Engineer Surveyor-in-Chief says, ‘“‘ Those with 


| 
| 
| 


of care and organisation, mistakes and unforeseen 
circumstances will sometimes occur, and it is fortunate 
for the peace of mind of those responsible that 
they are not always followed by the serious conse- 
quences which obtained in this case.” No explanation 
is given in the report why the foreman fitter, on 
his own 
pressure heater. The heater which burst was about 
2 ft. in diameter and a little over 7 ft. long between 
the tube plates. 
heater with a steel, instead of a cast-iron, casing, and 
with a relief valve fitted directly to the shell. The 
City Electrical Engineer has also issued an instruction 


| 


that: “ No alteration to plant at the power station | 


must be made without my written consent, and when 
this has been given, the maintenance engineer will 
notify the operating staff in writing of the proposed 
alterations, and such alterations must be noted in the 


| official log book.”’ 


assumes a continuous curve almost as soon as the | 
The discontinuity at the 


As this test is | 


at 
the Sculcoates-lane Power Station, Hull, on July 30, | 


type, known as the high- and low-pressure heaters, | 


| experience of large plant will appreciate that in spite | 


initiative, connected the drains to the low- | 


It has since been replaced by a| 


ELECTRICAL EQUIPMENT OF THE 
| FERTILISER FACTORY OF MESSRS, 
__ FISON, PACKHARD AND PRENTICE, 


SEVERE competition and the necessity of reduc 

| the cost of the product to a level sufficiently low to 
| enable an attractive price to be quoted to a depressed 
| industry, have recently led Messrs. Fison, Packhan 
and Prentice, Limited, to erect a new fertiliser factory 
| at Cliff Quay, Ipswich. This factory, which is designed 
| for an output of 70,000 tons of superphosphates per 
}annum, has been electrically equipped throughout 
| by Messrs. General Electric Company, Limited, Magnet 
| House, Kingsway, London, W.C.2. Some 80 motors 
| and control gears, with an aggregate capacity of about 
900 h.p. have been installed. 

| The factory, which adjoins the River Orwell, consists 
|of a phosphate rock preparation plant and super. 
| phosphate plant, with a separate acid plant on the 
| hill side some distance away. The necessary electrica! 
| energy is obtained from the Corporation on the three. 
| phase system at 6,300 volts, and is stepped down to 
400 volts in the works sub-station. This low-tension 
| supply is controlled by a flat back switch board, three 
| panels on which are associated with the low-tension 
|side of the transformers, one with a synchronous 
|condenser for power factor correction, and another 
with the feeder to the acid plant. All these panels are 
equipped with oil circuit-breakers. The other five 
panels control feeders to various parts of the main 
| works. At the acid plant there is a similar board 
with four panels, one for the incoming feeder and the 
others for the works circuits. The synchronous con- 
denser, which is housed in the main switch room, 
has an output of 290 kVA at 1,000 r.p.m., and is 
| capable of improving the power factor of the factory 
jup to 0-95 lagging. Its design generally follows 
standard practice, but it is provided with a shaft 
extension so that it can carry a mechanical load at a 
later date, if required. 

The production of fertilisers involves a large number 
of processes, many of which have to be carried on in 
|the presence of dust-laden air and acid fumes, while 
their variety makes the use of the individual drive an 
advantage in nearly every case. Totally-enclosed 
induction motors were therefore installed and ball 
bearings were standardised throughout. A considerable 
number of the motors are of the frame-cooled type, 
ithe special cooling equipment enabling a larger 
output to be obtained without increasing the size. 
Except in a few special cases, all the motors are 
| equipped with automatic contactor starters operated 
| by push buttons, these being of the direct-to-line or 
| 





star-delta types on the squirrel-cage motors, according 

| to output, together with a three-pole isolating switch. 
| On the slip-ring machines rotor starting with time limit 
| control is employed. For the reason mentioned, the 
| distribution boards and control gears are all enclosed in 
dust-tight cases. 

Turning to the manufacturing process, the raw 
|—phosphate rock, pyrites or coal, as the case 
may be—is unloaded at the docks on to an underground 

belt conveyor. This conveyor discharges into an 
| elevator, which feeds an overhead main belt conveyor 
leading to the works. The conveyors and elevator 
lare fitted with 30-in. rubber belts and are driven by 
|7-5-h.p., 20-h.p. and 22-h.p. motors, respestivey. 
|The phosphate rock or coal is discharged from th 
| main conveyor on to a 24-in. belt conveyor, which is 
| driven by a 10-h.p. motor. This conveyor runs along 
| the roof of a rock store with a capacity of from 11,000 
| tons to 12,000 tons, and either discharges rock at my 
| point in this store, or coal on to a short 18-in. a 
| driven by a 3-h.p. motor, which runs across the aol 
lend of the building. Pyrites from the main conveyor 
| is taken to the acid plant by an 18-in. belt —— 
|which is driven by a 25-h.p. motor. Both these 
conveyors are reversible and there is an elevator 
| between them and a boom at the dock end, so that the 
| burnt ore can be returned for disposal and the Sortie 
and other products loaded into ships. Both the 
| elevator and the boom are driven by a 5-h.p. motor. 

Phosphate rock is reclaimed from the store as requi : 
| by a drag hoe. which is operated by a two-drum frictio 
| winch and is capable of moving 40 tons per hour. 
The winch is driven by a 30-h.p. motor running e 
720 r.p.m., the starter being controlled from a —_ 
high up in the roof by ropes and hand levers. In : 
way a clear view of the hoe is obtained in all position 

The rock is then taken by an elevator, driven habe 
5-h.p. motor, to a belt conveyor. This a 
is driven by a 2}-h.p. back geared motor and is prov! “al 
with a magnetic pulley so that any magnetic mater 
is removed before the rock enters the feed hoppt 





| 
| 
| materia 


m3 . ith 
of the grinding plant. This pulley is supplied ae 
direct-current at 110 volts from duplicate saab 
‘ generators, each of which consists of a 3-5-h.p. squ 


wound generator 
nds of these sets 
so that 


cage motor driving a 2-kW compound- 
}at 1,420 r.p.m. The direct-current e 
| are stopped and started by a single starter. 
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either can be operated and remote controlled from 
push buttons in the grinding house. 

The grinding plant consists of a fine crusher, three 
ring-roll mills, and centrifugal separating equipment. 
The rock passes from the hopper into the fine crusher, 
where it is reduced to a maximum size of } in. This 
crusher is belt-driven at 200 r.p.m. by a 30-h.p. motor 
running at 960 r.p.m., and has a capacity of 10 tons 
per hour. The product from the crusher is taken by 
an elevator, driven by a 5-h.p. motor, and a 9-in. Redler 
conveyor, driven by a 4-h.p. motor, to 18-ton hoppers 
which feed the ring-roll mills. The control gear for 
the whole of this plant, including the elevator and 
conveyor feeding the crusher and the magnetic separa- 
tor pulley, is mounted together and interlocked, to 
ensure correct sequence of operation, and also so that 
the whole series of machines is automatically shut 
down if one of them is stopped for any reason. 

Each of the three ring-roll mills consists of an 
outer ring, which is driven by a 40-h.p. motor, and in 
turn drives three spring-held rolls. The ground 
material from each mill is taken to centrifugal air 
separators on the floor above by elevators, each 
separator and its elevator being driven by a 20-h.p. 
motor through belting and line shafting. The fine 
material is taken from the separators by a 7-in. Redler 
conveyor, driven by a 3-h.p. motor, and an elevator 
driven by a 5-h.p. motor, to a storage hopper in the 
next building, while the coarse stuff is returned to the 
mills for further grinding. The starters for the 
centrifugal separators are mounted adjacent to those 
of the respective grinding mills on the ground floor of 
the building and are interlocked, additional push 
buttons for stopping any pair of machines in case of 
emergency being provided on the top floor, All 
motors with capacities exceeding 5 h.p. in the rock 
store and grinding plant are of the frame-cooled slip- 
ting type, while the smaller machines are driven by 
totally enclosed squirrel-cage motors. 

The sulphuric acid plant is of the latest Mills- 
Packard type, and has a daily output of from 90 tons 
to 95 tons of chamber acid. The pyrites, which with 


ammonia forms the raw material, is discharged by a 
reversible 18-in. belt conveyor at one end of the pyrites 
and burnt-ore store, and is loaded by a mechanical 
shovel into tip wagons. After passing over a weigh- 
bridge, these wagons are taken by a lift, driven by 
@ 10-h.p. motor, to the upper floor of the furnace 
house, where they are tipped into storage hoppers. 
This house is equipped with four mechanical roasting 


furnaces, each of which is fitted with seven hearths, 
16 ft. in diameter. The total capacity of the four 
furnaces is 45 tons to 48 tons of green ore per 24-hour 
day. The rotating shaft and arms in each furnace 
are driven by a 5-h.p. motor running at 720 r.p.m. 
This motor, which is of the frame-cooled slip-ring type, 
is direct coupled through worm gearing to bevel gears 
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beneath the furnace, so that the latter rotates 40 times 
an hour. The starters for these motors are provided 
with relays, to ensure that the contactors operate 
instantaneously in case of overloads. The shafts and 
arms for each pair of furnaces are cooled by a fan, 
which is direct coupled to a 7-5-h.p. motor running 
at 1,420 r.p.m. Two of the furnaces, with their 
motors, fans and wall-mounted contactor starters, are 
illustrated in Fig. 1. The burnt ore is taken back to 
the store and is fed as required by an elevator, driven 
by a 5-h.p. squirrel-cage motor, to the reversible-belt 
conveyor for disposal. The liquid ammonia is received 
in tank wagons, and is fed by a centrifugal pump to 
a two-unit oxidising plant, which is capable of con- 
verting 120 cwt. of 25 per cent. liquid ammonia per 
week into nitric acid. 

To manufacture the sulphuric acid, the gases from 

the furnaces, after being passed through an electro- 
static dust precipitator plant, and the nitric acid 
from the ammonia plant, are first passed through two 
Glover towers, 32 ft. high by 134 ft. in diameter, and 
then through a series of five water-cooled acid-chambers, 
which are fitted with water sprays. These chambers 
have a total capaegity of 187,5000 cub. ft., and an 
acid storage capacity of 600 tons. Finally, the gas and 
acid are passed through three Gay-Lussac towers, each 
45 ft. high by 17-5 ft. in diameter. The acid from 
these towers is pumped to a 20-ton tank, which feeds 
a number of storage tanks outside the phosphate rock 
store by gravity. The gases are drawn through the 
towers and chambers by two 28-in. fans, one for each 
furnace. These fans are coupled by Vee ropes to a 
5-h.p. totally-enclosed squirrel-cage motor, as shown 
in Fig. 2. The various acids are circulated by a 
battery of five double-plunger acid pumps, each 
having a capacity of 2,000 gallons per hour, which 
draw their supply from six 20-ton tanks and supply 
eight similar tanks for feeding the towers. These 
pumps are belt driven through line shafting by a 
20-h.p. frame-cooled slip-ring motor running at 575 
r.p.m. 
AWater is fed at high pressure to the chamber sprays 
by two treble ram pumps, each of which is coupled 
through Vee ropes to a 1}-h.p. motor of the high- 
torque type, running at 1,400 r.p.m. The cooling 
supply is circulated from a pond to a 6,000-gallon 
storage tank by two 12,000-gallon centrifugal pumps, 
which are direct-coupled to a 10-h.p. motor running 
at 1,440 r.p.m. This pond is itself supplied from a 
bore-hole about 100 ft. deep by a bucket and plunger 
pump, which is driven by a 5-h.p. slip-ring motor 
running at 715 r.p.m., all these motors being of the 
drip-proof type. The water descends from the storage 
tank by gravity. 

The super-phosphates themselves are produced by 
means of chemical reaction between the ground 
phosphate rock and the sulphuric acid, this reaction 
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being effected on the Oberphos system in digesters or 
autoclaves. The hopper, in which the ground rock is 
stored, has a capacity of 75 tons or sufficient to operate 
the plant for one shift. It is taken thence through a 
weighing hopper to a worm conveyor, driven by a 
2}-h.p. back geared squirrel cage motor, feeding dust 
charging hoppers. Each of these hoppers is fitted with 
a mechanical agitator which is direct coupled through 
bevel gearing to a 15-h.p. slip ring motor, a view of 
which appears in Fig. 3, page 376. The sulphuric acid 
for the storage tank is diluted with water and passes 
under gravity through mixing coils to a further tank 
from which it is lifted by a entrifugal pump toa tank at 
the top of the building, this pump being driven by a 
74-h.p. squirrel cage motor running at 1,430 r.p.m. 
From the tank it flows down by gravity through a 
weighing tank to the acid-charging tanks. Totally 
enclosed motors are used throughout this section of 
the plant. 

Weighed charges of ground rock and sulphuric acid 
are now ready for the autoclaves, each of which con- 
sists of a horizontal steam-jacketed barrel-shaped 
chamber 21 ft. long and varying from 5 ft. 7 in. to 
6 ft. 7in. in external diameter. The ground rock and 
sulphuric acid are charged simultaneously into the 
autoclaves through a mixing valve, the flow of the dust, 
which is in the centre, being under gravity assisted by 
compressed air at a pressure of 10 lb. per square inch. 
On the other hand, the acid is forced in through the 
annular space surrounding the dust at a pressure of 
70 lb. per square inch. This arrangement enables 
8 tons of mixture to be loaded into the autoclave in 
just under a minute. In order to ensure thorough 
mixing each autoclave is rotated through gearing at 
from 4 r.p.m. to 5 r.p.m. by a 30-h.p. frame-cooled 
slip-ring motor running at 960 r.p.m. Both the auto- 
clave motors and the agitator motors are provided 
with push-button control from either machine. The 
autoclaves are put under vacuum before changing 
begins and while the second half of the reaction, 
drying and granulation, is taking place. During the 
first half of the reaction the internal pressure is allowed 
to rise to 95 lb. per square inch. The autoclaves are 
connected by 24-in. pipes at the non-charging ends to 
two vacuum pumps and comp’ air for both 
machines is supplied from a single compressor. Both 
the pumps and compressor are direct-coupled to a 
50-h.p. protected type slip-ring motor with manual 
control gear. 

The super-phosphate in granular form is discharged 
from the revolving autoclaves through a central 
opening into a large hopper. This hopper feeds a 
30-in. rubber belt conveyor which takes it to a super- 
phosphate store with a capacity of from 15,000 tons 
to 16,000 tons, It is lifted from this store by a crane 
and fed on to a hopper which is provided with a gill 
so that the lumps are separated from the fines. The 
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lumps go to a cracker which is driven =? 50-h.p. 
motor and after treatment the product is fed on to an ~ 
elevator which is belt-driven ew a 7°5-h.p. motor. FERTILISER FACTORY ELECTRIFICATION. 

The fines are also taken to an elevator. Both these 

elevators feed a main elevator which is driven by a MESSRS. THE GENERAL ELECTRIC COMPANY, LIMITED, ENGINEERS, LONDON. 
30-h.p. motor through belts and line shafting, and 
discharges on to two Fraser and Chalmers-Sherwen 
vibrating sereens of the electromagnetic type. These 
screens consists of two 6 ft. by 4 ft. single deck alter- 
nating current units which are directly connected to the 
400 volt supply. The live frame is vibrated by means 
of solenoids which are connected in series with a half- 
wave metal rectifier. In this way a vibration rate of 
3,000 cycles can be obtained, and this can, if desired, 
be instantaneously varied. The power consumption 
is less than 2 h.p. The rectifier and vibrating mechan- 
ism are totally enclosed, pulleys and bearings are 
eliminated and no lubrication is required. These 
features are, of course, important in view of the dusty 
conditions. Though the physical characteristics of 
super-phosphates make efficient screening difficult, 
especially on a fine mesh, it has been found, we are 
informed, that blinding does not oceur and that double 
the output with better grading is obtainable on the 
Sherwen screens than with the mechanically-operated 
screens formerly used. 

The fine material from the screens passes via an | 
sutomatic weigher to the bags, which after being 
stitched by a sewing machine are ready for dispatch. 
The weigher and stitching machine are belt-driven by | 
t-h.p. and 2-h.p. motors respectively. The coarse | 
material from the screens is taken to two pulverisers 
for further grinding. These pulverisers are shown with 
their 50-h.p. motors ahd manual control gear in Fig. 4. 

We have to thank Messrs. Fison, Packhard and 
Prentice, Limited, for permission to describe this 
installation and the General Electric Company, 
Limited, for the material on which it is based and the | 
photographs illustrating it. 














CATALOGUES. 


Belting. Technical information regarding applications | 
of Pyramid hair belting, which is impregnated with rubber. 
is given in a pamphlet received from the makers, Messrs 
J. H, Fenner and Company, Limited, Hull. 





Instruments.-A folder received from Messrs. W. Fic, 3. 15-H.P. Morors Driving MecnanticaL AciraTors. 


Watson and Sons, Limited, 313, High Holborn, London, 
W.C.1, refers to some of the telescopes, barometers, com 
passes and microscopes supplied by them. It also deals 
with pedometers and binoculars. 


Engineering Publicity.—Mesars. H. and J. Pillans and 
Wilson, 20, Bernard-terrace, Edinburgh, specialise in the 
preparation of advertisements of engineering products 
and the production of catalogue matter for industrial 
concerns. A house magazine, entitled ‘ Blue Print,” | 
deals with the services which they provide 





High-Speed Alloy Tool Tips.—A catalogue containing 
a@ great amount of valuable workshop information on 
Stellite has been published by Messrs. Deloro Smelting 
and Refining Company, Limited, Deloro, Ontario, Canada 
The notes referring to this high-speed cutting and hard 
facing alloy are very complete, and deal with a great 
variety of industrial processes. 


Klectric Motors and Generators Mesers. Hugh J. Scott | 
and Company (Belfast), Limited, Volt Works, Ravenhill- 
avenue, Belfast, manufacture alternating-current motors | 
up to 250 b.h.p., direct-current motors up to 165 b.h.p.., | 
and generators for both types of current up to 100 kW | 
capacity, as well as transformers, converters and other 
types of electrical machinery. A recent folder deals with 
the salient features in their construction. 

Haulage.—The subject of a publication issued by 
Messrs. Ruston and Hornsby, Limited, Lincoln, is 
Economy in Haulage and in this the efficiency, in com- 
parison with petrol and paraffin engines, of their fuel-oil 
engines, in association with the firm's constant-mesh 
three-speed gear box drive system and springing, receive 
full consideration. The illustrations of the construction 
of the equipment afford evidence of their advantages 





Second-Hand Machinery.—The position that Messrs 
George Cohen Sons and Company, Limited, 600, Com 
mercial-road, London, E.14, occupy in dealing in every 
type of second-hand machine tools, electric and other 
power plant, pumps, and chemical-works equipment is 
indicated by a folder received from the firm. An accom 
panying list gives particulars of the power presses and 
sheet-metal working p'ant they at present hold in stock 


Sealing Machines.—Fibre-board containers are now 
extensively used for various types of goods. Messrs 
John M. Henderson and Company, Limited, King’s 
Works, Aberdeen, have put upon the market Bird's 
sealing machine for closing them. This, as is shown in | 
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# leaflet, makes use of adhesive for the flaps of the con-| 4, accompanying list concerns the firm’s gas-heated, Forced Air Circulation Furnaces.—Messrs. Wild- 

tainers, which after its application are carried on @ runway | air. warming units | Barfield Electric Furnaces, Limited, Elecfurn Works, 
ave >, , . . | . - “1 

to a toggle-lever press. Provision can be made for special Belting.—Messrs. The Gandy Belt Manufacturing | North-road, Holloway, London, N.7, claim that they 

protection with strapping, where it is thought necessary. . - | reed 


Company, Limited, Wheatland Works, Seacombe, have been able to increase the air velocity in their fo - 
Duat-Removal Appliances.—A series of publications | Cheshire, manufacture belting of all kinds, including hair, | air circulation furnaces to such an extent as to raise ve 
dealing with various phases of dust removal has been | balata, Lataflex, india-rubber and canvas, solid woven- | outputs of their earlier standard models by 25 pet wor 
sent us by Messrs. Blackman Export Company, Limited, | cotton, leather, &c. They state that an impression | A catalogue now issued deals with the construction, - 
23, Queen-square, Southampton-row, London, W.C.1.| appears to have gained currency that they only manu-| features of the new models. The copy of the frm 

The first covers a variety of applications for dust and | facture Gandy patent cotton belting, but their works | Heat Treatment Journal accompanying this ery 
refuse removal in different types of industry. Another | are equipped for the production of all kinds of belting, | contains interesting articles on * Hardening Cast ron, 

deals with dust-collecting units, and a further one with | while they also maintain large stocks of pulleys and other by Mr. J. E. Hurst, and on ‘ Forced Air Circulation, 

portable vacuum cleaners for industrial applications. | accessories. by Mr. J. E. Oram. 






























PLATE XVIIL ENGINEERING, Aprix 12, 1935 


DRIVING EQUIPMENT FOR ELECTRIC WINDERS FOR 6,660-FT. SH \FT 


CONSTRUCTED BY MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, ENGINEERS, MANCHESTER 


For Des ripltion, see Page 377.) 
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Fig. 13. 
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ELECTRIC WINDERS FOR 6,660-FT. 
SHAFT. 
(Concluded from page 302.) 

THE two driving motors of each winder, which are 
of specially robust construction, are of the shunt- 
wound, separately excited, reversing type. Each 
motor is rated at 1,810 r.m.s. and 3,300 peak horse- 
power when supplied with current at 660 volts 
and running at 225r.p.m. The temperature rise at 
5.300 ft. above sea level is 40 deg. C., with an 


field current, it is of simple construction, and the 
| resistance losses are very small. 

Two of the three main motor-generator sets are 
all-electric, and consist of an induction motor with 
two generators and an exciter. The third set is of 


the Metropolitan-Vickers Stubbs-Perry type. It 
includes a motor with two generators identical 
with those in the all-electric sets, and in addition 
is fitted with a flywheel, the three machines and 
flywheel being driven by a high-pressure condensing 
turbine through a single-reduction gearing. The 
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ambient air temperature of 95 deg. F. One of 
the motors is shown in Fig. 1l above. They are 
supplied with direct current from the three main 
motor-generator sets, which are indicated in the 
lay-out of the plant shown in Fig. 2, on Plate XV, 


ante. The motors are controlled on the Ward- 
Leonard principle, their armatures being connected 
in Series, with the armatures of the generators from 
which they are driven. The separately-excited 


shunt windings of the motors are maintained at 


constant excitation, while the separately-excited | 


shunt field windings of the generators are con- 
hected in series with each other and with a reversing 
field rheostat which forms the Ward-Leonard 


controller. As the controller deals only with the 
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design is such that at peak loads the whole set, 
including the turbine, falls in speed to allow the 
flywheel to give up its stored energy and thus 
equalise the steam demand on the boilers. When 
the set is steam driven, the induction motor is made 
to function as an electric brake, but the turbine, 
gears and flywheel can be disconnected, and the 
motor and generators operated as an all-electric set 
taking energy from the supply mains. 

This system was developed by the Metropolitan- 
Vickers Company, and the first set was put into 
commercial operation early in 1924, at the Harworth 
Colliery of Messrs. Barber, Walker and Company, 
a second set being subsequently installed at the 
same colliery. The system makes the winding 








plant an independent unit driven by a high-speed 
condensing turbine taking steam from its own 
boiler plant. It relieves the electric power system 
of the mine from the heavily-fluctuating load of the 
electric winder, while making it possible to utilise 
Ward-Leonard control independently from any 
external system of power supply. For service in 
South Africa, the system is particularly useful on 
account of the risk of an outside system of electric 
power supply being interrupted by the violent 
electric storms which occur from time to time, 








particularly during certain seasons of the year. 
Because of this risk, and in order to ensure that 
it will be possible to raise men before shot firing, it 
|is common practice to have in each shaft one 
| winding equipment which is independent from the 
electric supply system. This usually takes the 
form of a steam-engine-driven winder supplied from 
boilers with steam-driven auxiliaries. With recipro- 
cating engine steam winders of the magnitude under 
consideration, however, there are difficulties pre- 
sented by the very large steam peak demand during 
acceleration, and the employment of the turbine- 
flywheel unit considerably reduces the outlay 
required for steam-raising plant, and at the same 
time retains the advantages of Ward-Leonard 
control of the winder. In the case of the Simmer 
and Jack equipment, the electrical parts of the 
three motor-generator sets are identical, and by 
means of change-over switchgear it is possible to 
operate either No. 1 or No. 2 shaft independently 
of the outside electricity supply. This possibility 
gives this particular plant a further advantage over 
a reciprocating steam-engine winder, which would 
of necessity be confined to one shaft. 

A general view of one of the all-electric motor- 
generator sets is given in Fig. 10, annexed, 
The induction motor, in the centre, is rated at 
3,580 r.m.s. and 7,500 peak horse-power, at 740 
r.p.m., the supply current being 3 phase at 50 
cycles, 2,100 volts. At either side of the motor 
are the two shunt-wound, separately-excited, 
direct-current generators, each rated at 1,430 r.m.s. 
and 2,880 peak kilowatts. At the right-hand end of 
the set there is a 31-kW, 220-volt exciter and, at 
the opposite end, a hand-operated barring gear. 
The machines are carried on a three-piece shaft 
housed in four ring-lubricated bearings. The three- 
piece bedplate is built up of welded-steel plate, and 
the overall length of the set is 37 ft. The electrical 
machines are all designed for a temperature rise of 
40 deg. C. at an altitude of 5,300 ft. and with an 
ambient air temperature of 95 deg. F. In view of 
the importance of reliability in the winders, each 
generator, before despatch, was subjected to its 
peak load for 15 seconds out of every minute for 
well over 2,000 consecutive minutes. 

Drawings of the Metrovick 8.-P. setare reproduced 
in Figs. 12 and 13 on Plate XVIII. The generators 
and induction motor are identical with those 
| comprising the all-electric set illustrated in Fig. 10. 
The flywheel is 12 ft. in diameter, and weighs 48 
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tons. It is driven at 750 r.p.m. to 635 r.p.m. by 
the high-speed turbine through reduction gearing. 
Excitation for the generators, at 220 volts, 
obtained from a separate 54-kW motor-generator 
set, which is shown in Fig. 13, and is also indi- 
cated in the plan of the machine room given in 
Fig. 2 on Plate XV, ante. Energy for this set is 
obtained from a transformer connected to the 
supply mains or from an auxiliary 175-kW turbo- 
alternator shown above the main turbine in Fig. 13, 
and indicated in Fig. 2 


is 


also 


to the shaft of the adjacent generator on the other 
side by Bibby flexible couplings, and by taking 
out one set of the driving strips from the coupling, 
thet urbine, gears, and flywheel may be disconnected, 
and the set driven from the supply mains. It 
would be possible to run electrically with the 
flywheel connected and serving to equalise the load 
demand, but, in view of the magnitude of the 
Victoria Falls and Transvaal Power Company’s 
system, such equalisation is not likely to be found 
necessary, although it would be valuable on smaller 
systems, or with a supply feeder loaded nearly to 
its full capacity. The gear wheels are of the 
double-helical single-reduction type. They have 
a ratio of 6-5 to 1, giving a generator speed of 
750 r.p.m., with a turbine speed of 4,860 r.p.m. 
They are shown in Fig. 7 on page 301, ante. 

The turbine is of the impulse type with one 
velocity-compounded element followed by nine 
single-impulse wheels, and is designed for a steam 
pressure of 262 lb. absolute, with a superheat of 
200 deg. F. This gives a working pressure of about 
250-lb. gauge at the altitude of 5,300 ft., at which 
the plant situated. The normal rating is 
3,000 h.p., the maximum continuous output 
3,400 h.p., and the maximum speed 5,100 r.p.m. 
The steam chest has two valves, of which one is nor- 
mally held closed. The first admits sufficient steam 
to the main group of nozzles to carry the normal 
load. With the second valve made operative, extra 


is 


The flywheel is | 
connected to the reduction gear on one side, and | 
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period, at full drum and rope speed, is when both | thereafter the output falls steadily as the paid-out 


skips are suspended from the large diameter. 
The principal curves in Fig. 17 are as follows : 
(1) Horsepower-time curve input to the 

generators, representing the sum of the output of 

the turbine and flywheel at any instant. 
(2) Horsepower-time curve of output 


of 


of the 


ance made for losses in the gears. 

(3) Horsepower-time curve of turbine output. 

(4) Static torque line, representing the resultant 
torque required to lift one rope and loaded skip 
from the bottom of the shaft after deducting the 
contra-balancing effect, it being noted that for the 
greater part of the wind both ropes are suspended 
from the large diameter of the drum. The down- 
ward slope of the line during the first period arises 








steam is admitted to a second group of nozzles, as 
required by the load, to give the maximum output 
of the turbine, which is required when it is working 
under conditions of unbalanced load—that is with 
one drum de-clutched. Governing is effected by 
a standard type of governor, which closes the steam- 
ohest valves when the maximum speed of 5,100 r.p.m. 
has been reached. Any attempt to increase speed 
beyond this limit closes electrical contacts in the 
governor mechanism and brings the induction 
motor into action as an electric brake. The con- | 
denser has a cooling surface of 2,000 sq. ft., and is | 
provided with an air ejector and with circulating | 
and extraction pumps, both electrically driven and | 
arranged to receive energy, either through a trans- | 
former from the supply mains, or from the auxiliary 
turbo-generator. The turbine of this latter machine | 
is of the impulse type, and runs at 8,500 r.p.m., | 
driving a 175-kW, 3-phase, 50-period, 500-volt | 
alternator, through double-reduction helical gears, | 
at 1,500 r.p.m. The turbine exhausts into the 
condenser of the main turbine set. 





| 

To illustrate the winding problem, a series of | 
curves representing a normal wind with Metrovick | 
S.-P. equipment are reproduced in Fig. 17, page 379. 
The wind commences with one loaded skip at the | 
bottom of the shaft suspended from the small | 
diameter off an empty drum, the total load being | 
9,000 lb, for the skip, 16,000 lb. for the rock, and 
46,000 lb. for the rope; the second skip is empty 
at the top of the shaft and suspended from the large 
diameter of the second drum, upon which the rope | 
is fully coiled. A complete wind occupies 166-2 
seconds, of which 5 seconds represents the time 
required for tipping ani emptying the skip at the 
top and opening a chute, and filling the skip at 
the bottom. Each winding time may be divided 
into five periods, as indicated on the diagram. 
The first and last periods represent, respectively, 
the acceleration of the drum and all moving masses 
from zero to full speed, and the braking and 
deceleration from full speed to zero. The second 
and fourth represent the linear acceleration and 
deceleration of the rope and load only, occasioned 
by the ascending rope mountitg the scroll to the 
large diameter and the descending rope moving 
down to the small diameter, The third and longest 
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from the shortening of the ascending rope and 
the lengthening of the descending rope during the 
period, while the following upward slope is due to 
the ascending rope mounting the scroll to the large 
diameter of the drum. The succeeding fall during 
the full speed third period is the direct outcome of 
rope contra-balance. 

(5) Total torque line, showing the torque required 
to accelerate the drums, gears, motors, ropes and 
loads, plotted as an addition to the static torque 
curve. In the second and fourth periods a small 
dynamic torque, representing energy required to 
overcome the linear acceleration: and deceleration 


| due to the change in diameters should be noted. 


(6) Drum speed, 

(7) Rope speeds. 

(8) and (9) Drum profiles. The drum profiles 
correspond with the positions of the ropes through- 
out the winds, and should be studied in conjunction 
with the other curves. 

The work done by the winder motors is shown 
by the line abcdefghjklin Fig. 17. 
During the first 17-6 seconds, the motors start the 
entire load from rest and accelerate the drum to 


its full speed of 27-3 r.p.m. Throughout this 


period the ascending rope remains on the 13-ft. | 


small diameter of the drum, and the motor output 


increases from zero at a to approximately 5,000 h.p. 


at b. With the drum acceleration completed, the 
output falls to about 1,800 h.p. atc. The ascend- 
ing rope now begins to climb the scroll, and the 
increase in diameter creates a linear acceleration of 
the rope and load with a corresponding increase in 
motor output shown by the rise of the curve from 
ce tod. Upon completion of acceleration of the 
rope and load, the qutput drops from d to e, and 


rope attached to the ascending loaded skip becomes 
shorter and the paid-out rope attached to the 
| descending skip gets longer. After 112 seconds, 
‘| at the point f, the unloaded skip and rope over. 
balance the loaded skip and rope, and drive the 
|motors as generators, causing them to drive the 


| winding motors, showing a direct translation of | generators as motors and increase the speed of the 
| the total torque into horse-power, with an allow- | entire flywheel motor-generator set. 


At point g, the descending rope leaves the major 
diameter of the drum and entering the scroll begins 
to decelerate, giving up dynamic energy, as shown 
by the fall of the curve from g toh. As the rope 
descends the scroll, however, the torque due to the 
descending rope is reduced and the loss is balanced 
by an increase in motor output as shown from h to j. 
At this point the drum begins to decelerate, giving 
up dynamic energy, as shown by the fall from j 
to k, after which, as the drum and all other moving 
parts decelerate and come to rest, the regenerative 
output of the motor gradually falls to zero, at /. 
As shown, the output of the motors and generators 
during each winding period reaches maximum 
values of about 5,360 h.p. and 4,800 kW, or 
6,400 h.p., respectively, while the maximum 
normal output of the turbine does not exceed 
3,000 h.p. The difference in output is made up by 
allowing a fall of approximately 10 per cent. in the 
speed of the flywheel turbo-motor-generator set. 
After dropping in speed a few per cent., the turbine 
gives its full output and during the later stages of 
each wind the set is brought back to speed by the 
turbine, assisted by the.regenerative power from the 
winder motors. 

As in this installation the winders operate from a 
| depth of 6,660 ft., with a combined weight of skip, 
'load, and rope, of 71,000 Ib., or 31-7 tons, while 

throughout the greater part of the wind the load 
is raised at a speed of 3,000 ft. a minute, it will be 
clear that much attention has had to be paid to the 
design of the brakes. It is necessary that they 
should be capable of stopping the winder sufficiently 
| quickly and holding it stationary under any possible 
| conditions of speed and load. In addition, in order 
not to endanger either the rope or the load, the 

brakes must be applied smoothly and to an extent not 
| exceeding what is necessary, these conditions being 
all the more important as the braking force available 
may be many times the braking effort required. As 
there are two drums and either may be de-clutched 
for an unbalanced wind, each drum is equipped with 
a set of brakes capable of stopping and holding a 
loaded skip at the bottom of the wind. As a con- 
sequence, under normal working conditions with the 
drums coupled together, the braking force available 
is more than twice that required to meet the worst 
set of conditions liable to occur. On the other 
hand, during the greater part of the winding time 
the braking effort necessary to stop the winder is 
only a small part of the maximum braking force 
available and if, in an emergency, or through mis- 
judgment, the driver were permitted to apply the 
full braking force suddenly at such a time the risk 
of accident or damage would be very great. 

The method usually adopted in choosing the 
| rope for a winder has been to base the choice upon a 
static factor of safety found by dividing the ultimate 

tensile strength of the rope by the maximum gravi- 
tational load on the most heavily loaded section. 
| Recent investigations, however, have shown that 
| for general application this method is unsound and 
| that it is necessary also to give full consideration 
| to the kinetic stresses. The problem has been gone 
into thoroughly by the Metropolitan Vickers Com- 
pany and a summary of the results was given 10 
a paper on “ Mechanical Braking and its Influence 
on Winding Equipment,” by Messrs. Perry and 
Smith, read before the Institution of Mechanical En- 
gineers (see ENGINEERING, vol. cxxxiv, p. 608 ef seq. 
1932). It was shown that a length of rope with its 
suspended cage forms an elastic system in which 
| braking impulses are liable to set up severe rope- 
stress fluctuations, with a fundamental and higher 
frequencies, and that with such rapidly recurring 
stress changes the rate of fatigue of the steel wire 
ropes may be greatly accelerated. They also 
showed that liability to failure depends more upo? 
the fatigue characteristics of the rope than upon 
its tensile strength and that the fatigue limit is not 
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necessirily proportional to the ultimate tensile 
strength. 

These considerations have led to the develop- 
ment of the Metropolitan-Vickers braking system, 
which is employed in the Simmer and Jack equip- 
ment. The brake engine, which was constructed 
by Messrs. Fullerton, Hodgart and Barclay as part 
of that mechanical equipment and which is shown 
in Fig. 3, Plate XV, ante, consists of a cylinder fitted 
with a piston which raises the brake weight when 
supplied with oil from a weight-loaded accumulator, 
giving 100 lb. per square inch constant pressure, 
so that at all times the same response to the brake 
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stresses must make for increased life of the ropes, 
that in order to obtain a true measure of the rope 
duty full consideration should be given to both 
the static and the kinetic stresses, and that 
the more complete understanding of the problem, 
so obtained, is of material assistance in deciding 
on the factor of safety of the rope. 

The installation is also provided with Lilly 
overwinders, one for each drum, one of which is 
illustrated in Figs. 15 and 16, on Plate XVIII 
and page 378. Overwinders of this type have 
been supplied by the Metropolitan-Vickers Com- 
pany to over 160 winders. The appliance is 


(8) Profile of Drum Traversed 


lever is ensured. 
governor is illustrated in Fig. 14 on Plate XVIII. 
It is designed to prevent excessive application of the 
brakes, as well as sudden and unnecessarily severe 
braking impulses, by controlling the application of 


the brakes in such a manner that the rate of retard- | 


ation is limited to a predetermined value and a sub- 


Stantial reduction in the magnitude and repetition | 
The application | nated action of a centrifugal governor and dial 


of the rope stresses is thus effected. 


of the brakes is carried out by releasing oil from | 
below the piston of the brake engine ; this causes | 


deceleration of the winder. The governor is geared 
to the winder and in the event of the rate of increase 
of deceleration exceeding that for which the governor 
18 set, the rate at which oil is released is automatically 
reduced. The gradual application of the brakes 
Which is ensured has the further advantage that 
sharp changes in deceleration are prevented so that 
when men are being raised or lowered, the risk of 
their being thrown about and injured is eliminated. 
It will be evident that the reduction of braking 





The Metropolitan-Vickers brake ; 








designed to protect the winding engine against 
overspeed, overwind, too rapid acceleration, delayed 
retardation and starting in the wrong direction. 
It is also arranged to give warning of overspeed, 
to indicate when retardation should begin and, in 
special cases, to afford increased and instantly 
changeable protection when winding men. In 
principle, the overwinder depends upon the co-ordi- 


mounted cams. The governor follows the speed 
of the winder and the cams register the position of 
the cage, the combined action of these elements 
operating electrical contacts by means of which, 
in cases of emergency, the supply to the winder is 
cut off and the brakes are applied. Usually, the 
entire periphery of the overwinder dials upon 
which the adjustable cams are mounted, and which 
are carried at each side of the overwinder, as shown 
in Figs. 15 and 16, corresponds to the full length 
of the wind, but in the model shown, which is 
employed for long winds, the peripheral movement 


is reserved entirely for the starting and concluding 
portion of each wind. 

The arrangement of the driver’s platform is well 
shown in Figs. 1 and 5, on pages 299 and 300, ante, 
while the layout of the control levers and indicating 
instruments is indicated in Fig. 4 on Plate XV, 
ante. The driver faces the winder, with the control 
and brake levers to tle right and left, respectively. 
Outside these are the levers for operating the 
clutches and spragging gears. The driver is also 
provided with a hand-operated emergency switch, 
by means of which he can stop the winders and 





apply the brakes, a push-button being provided 
for re-setting. The brake engines are situated to 
the right and left of the platform, as shown in Fig. 4, 
| while the Lilly overwinders are placed below it. 
| The latter are driven from the drums by gearing, 
| which also drives the two depth indicators situated 
‘at the platform corners. The brake governor, 
| oil-pressure accumulator and Ward-Leonard con- 
troller, are mounted below. In addition to the items 
already enumerated, the platform carries a tacho- 
graph showing the speed of the winder, an instru- 
ment and signal lamp pillar, and bearing temperature 
alarms mounted on a desk-type panel. There is also 
an instrument panel equipped with an ammeter 
and voltmeter for the winder motors and a volt- 
meter for the exciter of the motor-generator set. 
It also carries an indicator showing the speed of the 
motor-generator set, together with yellow and red 
lamps indicating the in and out positions of each 
of the clutches, red and green lamps showing whether 
the main oil circuit-breaker is closed or open and a 
blue lamp which indicates when the Ward-Leonard 
controller is in the off position. 

Separate alarm desks are provided for each of the 
three motor-generator sets and are provided with 
signal lamps and electric horns, which are operated 
by thermostats fitted in all the bearings to give 
visual and audible signals in the event of the 
temperature of any of them rising above a determined 
maximum. Similar signals are also furnished to 
indicate excessive temperature rise in the lubricating 
system of the flywheel-set turbine and also to 
notify a stoppage in the supply of lubricating oil 
to the motor generators. 

The lubricating equipment, which is situated 
in the auxiliary machinery room and is indicated 
above the centre motor-generator set in Fig. 2, 
consists of two motor-driven oil pumps, two water- 
cooled oil coolers and two sump tanks. Either of 
these tanks may be laid off sufficiently long to 
permit of it being cleaned out. This equipment 
supplies lubricating oil for the two all-electric 
motor-generator sets and for the motor, generator 
and flywheel bearings of the third set. The turbine 
and gears of the flywheel set are lubricated by a 
separate pump, which is driven mechanically by 
the turbine. 

The plant is well equipped with safety interlocks 
and automatic protective devices, in addition 
to the protective features of the Lilly overwinders 
already mentioned. The main circuit-breaker, 
for instance, cannot be closed except with the slip 
rings of the motor-generator induction motors 
open-circuited and with the liquid controllers for 
the motors in the off position; while, after an 
emergency trip, re-setting cannot be effected except 
with the control lever in the off position and the 








brake lever in the full on position. After an over- 
wind trip, an interlock prevents starting in the 
wrong direction. Further, for each drum, inter- 
locks prevent withdrawal of the clutch except 
with the brake full on and make it impossible to 
take off the brake until the clutch has been re- 
engaged. The brakes are applied and the winding 
motors stopped automatically in the event of failure 
of supply, failure of exciter voltage, over-current 
from either the exciter or winder motors or by the 
operation of travel limit-switches on the depth 
indicators. All three motor-generator sets are 
fitted with over-speed trip devices. In conclusion 
it may be noted that the three-phase 50-cycle 
electric power for the plant is obtained from the 
system of the Victoria Falls and Transvaal 
Power Company. It is brought into the control 
room at a pressure of 2,100 volts, and is con- 
trolled by Metropolitan-Vickers metal-clad circuit 
breakers. 
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Dr. Turner has utilised this information by 
| correlating the chemical composition of metals with 
' —* their thermal and elastic properties, in the process 
eee ane which account is taken of the lattice system 

Hall, Limited. Price 31s. net.] Aree lassociated with the crystal structure. 


-_ tty . 7 — | volume is of a non-mathematical character, the 
Iw his capacity as Professor of Electrical Engineering | treatment may be followed without difficulty ; 


at the University of Michigan, the author of this . sigh eae gyms ecee: d 
volume has had an excellent opportunity, during a | moreover, the ¢ ae See ie ~ - g 
period of twenty-five years, of studying lighting | reading, regardless of views —s a “te w' 
data. The present volume is an attempt to contri- tained about the method of development. 
lecturer on the subject of the strength of materials 


bute to the subject from the educational stand. | . le " it 7 Alas many om 
point,and also to stimulate interest in it, with some | might well find pleasure and profit in perusing 
first nine chapters. This part of the work loses 


indication of its significance and importance. The . mi 
point source of luminous mediation ie accepted as |* good deal in continuity of thought, due to ~o 
the fundamental conception and basic principle of author allowing his active pen to stray into the 
lighting calculations. Broadly speaking, calcula- | subject of relativity ; the remarks nage scan 
tions of lighting may be divided into two principal | at least t hey will so appear to any sow eer-paed wao 
classifications, viz., the estimation of illumination has studied under some of those against whom the 
on surfaces due to given sources, and the estimation | author tilts his lance. . me 
of the flux output and efficiency of the sources | The remaining part of the volume is an original 
themselves, both of which are interrelated. | and first-class achievement within the limits covered 
After an introductory chapter dealing with the | by the work, especially so in the chapters dealing 
current vogue for built-in lighting and the con- | with the theory of beams, and the problem of torsion 
siderations which are involved, the author proceeds | °? shafts having various cross-sections. The many 
to discuss quantities of light and ti:y density with | 4iagtams illustrating these chapters are a. 
which it impinges upon intercepting surfaces, since | ™StTuctive, and they recall those associated wit 
that density is important in determining our ability | the classical studies of St. Venant. After reading 
to see objects. In considering how illumination | these pages, the réle played by reinforcements - 
depends upon the angle of incidence of light rays, | COM¢fete structures will assume @ new significance 
it is shown that although it is true that from the |" many students, in connection with which it 
fundamental aspects, illumination depends upon may be added that the author's name is erupestes 
the relation between light flux and the area upon with a most effective system, known as the — 
which it impinges, illumination also depends on|™¥hroom” type of reinforcement. Not infre- 
the angle at which the light rays strike the surface. quently, the subject of reinforced concrete structures 
In a section devoted to candlepower and point | ¢xamined by methods that leave much - be 
source of light, Professor Higbie discusses how the desired, in that the treatment fails to show that 
illumination is directly proportional to the ratio|*he introduction of reinforcements into a system 
between flux and “ solid angle” within which it is changes the contours of the surfaces when displaced 
found. An excellent resumé is given of Wohlauer’s |or deflected by loads. This fact explains why 


method for caloulating flux from candlepower, and |cracks occur in what are otherwise cases of well- 
details are also given of Rousseau’s diagram for the 


| reinforced buildings. 
calculation of flux from candlepower distribution. 
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As the 


| chapters on Performance, Meteorology, Aircraft 
| Instruments and Wireless, similarly, embody a good 
deal of valuable explanatory text, whilst adequately 
covering the scope of their respective subjects, 
A wealth of information relevant to aeroplane mann. 
| facture is compiled under the heads of Construction, 
| Materials and Design, the first of which includes 
| newly-computed constants for rolled and tubular 
sections likely to be of great service to draughtsmen, 
A short section on Air Survey and Photography 
contains tabulated values of scale-conversion factors 
and a revision of serviceable formule, whilst 
chapter on Gliders and Sailplanes will prove no less 
valuable than interesting to amateurs of an increas- 
ingly popular sport. A final chapter comprises a 
number of conversion tables, standard integrals 
and physical constants of general utility to aero. 
nautical and other engineers. 

Of the book as a whole, it is sufficient to say that 
it reflects the greatest credit alike on its contributor, 
editors and publishers in their difficult task of 
producing a compilation of lasting value in a 
science which has grown, and is still developing, so 
rapidly. Even in one or two instances where the 
data relate to already obsolescent design features, it 
is evident that the contributors have made use, here 
as elsewhere, of the most recent available publi- 
cations. Inevitably, a work of this magnitude 
contains an occasional misprint, one of the more 
confusing ones, which should be corrected in several 
places in a subsequent impression, being the use of 
v, the symbol of velocity, in place of v, to denote 
kinematic viscosity. Admittedly, such items of 
adverse criticism are trifling in relation to the Hand- 
book’s sterling merits in all other respects, and 
the fact that it has been produced with the approval 
and authority of the Royal Aeronautical Society 
serves but to augment the confidence with which it 
can be recommended to the use and constant refer- 
ence of all who are engaged in aeronautical science 
and engineering. 








Dr. Turner has epitomised his experience as a 
A number of methods are described by means of poets ae ae eh rene hnree “ys pr nape 
which may be computed the flux within any given CCRSEERSS SD HES Cangeeee Covees 8 the Gaye «| 
angle from the axis of symmetry all omund amen bridges and dams, both from the constructional and | 
though the candlepower distribution does not lend 


economic points of view. 
itself to purely mathematical treatment. Several — 
methods are proposed, other than the “ solid angle | Handbook of Aeronautics. Vol.I. 2nd edition. London : | 
projection” from unit hemisphere, for representing Sir lenae Pitman and Sons, Limited. [Price 25s. net.) | 
the luminous expanse on such a web that the | THE first edition of the Handbook of Aeronautics, 
illumination produced by it at any given point, published in 1931, had a reception which fully 
and on any given working plane, may be evaluated | J¥8tified the expressed belief of its sponsors in the 
more or less conveniently as soon as the amount of | €Xistence of a demand for a compendium which 
luminous field visible at that point has been mapped should provide for aeronautical engineers what 
out on the web. Consideration is given to highly similar hand books provide in other branches of | 
practical data relationg to procedure for multiplying | °"&'neering. In their endeavour to produce a| 
lighting reflections in an enclosure, and a study made | S¥fficiently comprehensive work, of utility over | 
of the standards according to which lighting is | the whole range of aeronautical practice, the present | 
adjudged good or bad. In dealing with the réle of | PUblishers are issuing a second edition in two | 
shadows in lighting work, reference is made to| Volumes, of which the second will be concerned | 
Steinmetz’s classical studies on shadow effects ; | Slely with aero-engines and air-screws. 
however, no definite criteria of shadows have yet The present volume thus covers all that is implied | 
been established by common consent. r by the aerodynamical design, construction and per- 
The volume should prove of considerable interest | formance of heavier-than-air machines, but its scope 
in the solving of illumination problems and in| most valuably extended beyond these essential | 
architectural work where shadow effects ere of | Subjects to include divisions dealing with such | 
much importance. important and relevant matters as meteorology, air- | 
creft instruments and wireless, aerial photography | 
Elasticity, Structure and Strength of Materials, used in| and surveying, and the design and construction of 
Engineering Construction, Part I. By Dr. C. A, P. gliders. On Cussary inspection, this well-bound 
Turner. Minneapolis: Dr. C. A. P. Turner, 300,| book of 720 pages gives the impression of offering 
Builders Exchange Building. [Price 6 dols.] really excellent value for money—a first impression 
Tar continued extension and application, on the | which is enhanced by the closer study not only of 
part of physicists and chemists, of the principle of | the admirable tables, graphs and diagrams by which 
energy to the study of the atomic world has not so| numerical data are compactly presented, but also | 
far impelled the engineer to investigate the subject | of the concise, yet always readable, explanatory text. | 
of strength of material: on the basis of their thermo- | For the Handbook, whilst fulfilling its main pur- 
dynamical and chemical properties. No doubt this | pose of assembling, for ready reference, the accepted 
is mainly due to our lack of knowledge concerning | results of many years of world-wide experiment and 
the physical mechanism behind the phenomena of | experience, is not a mere collection of data. Each 
elasticity. Nevertheless, certain results derived | of its ten main divisions, indeed, is the work of 
from research into recondite, but related, matters | highly qualified contributors with experience in their 
engender a hope that in the not too distant future | special subjects which authorises them to state, not 
something definite concerning the physical aspect | merely what data are reliable, but how to apply | 
of elasticity will be revealed. However, in the | those data with judgment in aeronautical practice. 
meantime, there exists a certain amount of informa-|In the section on Aerodynamics, for example, the | 
tion on the subject, provided we assume that the | numerical characteristics of representative aerofoils 
properties of metals in the mass approximately | are prefaced by an account of the effects of scale, 
represent those associated with the atomic states. | 














Die praktische Werkstoffabnahme in der Metallindustrie 
By Dr.-puHm. Ernst Damerow. Berlin: Julius 
Springer. [Price 16-50 marks.]} 

Tue purpose of this book, as stated in the introduc- 
tion, is to explain the position with regard to 
acceptance tests and the methods of complying 
with them, in the interests of both purchasers and 
makers, in order to prevent mutual misunderstand- 
ings. The author, as head of the materials-testing 
department of Messrs. A. Borsig Maschinenbau 
A.-G., Berlin-Tegel, is admirably suited to under- 
take this work, this firm having supplied materials 
to specifications from all over the world. The 
logical, critical and clear manner in which the book 
is written should prove of distinct value, not only 
to those for whom it is directly intended, but also 
to the many bodies engaged in preparing «nd 
revising standard specifications. 

These specifications, undoubtedly, have served 
and will serve a useful purpose, on the one hand 
to some extent preventing purchasers from demand- 
ing unreasonable tests, and on the other raising the 
general quality of the goods produced. 

The author very properly emphasises the import- 
ance, where acceptance tests are specified, of a 
clear understanding from the first between purchaser 
and supplier of what this involves. The incorpora- 
tion in an order of the sentence calling for them 
may be regarded by a buyer as a mere matter of 
form, but may cause considerable and quite unneces- 
sary trouble to the technical representatives of both 
parties when dealing with the actual materials. 

In dealing with the selection and preparation of 
test pieces, the author refers to the location of 
these in the article to be inspected, pointing out, 
as elsewhere in the volume, the effect of this on 
the test results obtained. The various tests 
employed—tensile (cold and hot, including creep), 
shear, hardness, dynamic (notched bar), fatigue. 
bending, torsion, compression, forging, flanging. 
tupping, ringing, hydraulic, drawing (Erichsen)— 
are described, and the results, as also the factors 
influencing them, are discussed, reference being 
made, as occasion arises, to the specifications of the 


survey authorites in different countries and of 
individual firms, such as the I. G. Farben. Then 
jaspect ratio, and wind-tunnel interference. The | follow sectionsdealing with case-hardening, corrosior, 
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welds, chains, springs, cast-iron, ageing, cast steel, 
workshop tests, X-ray examination, the effect of 
cold and hot work and other factors on the test 
results, and a short discussion of testing machines 


and their verification. There are nine loose sheets | tools, such as lathes and planers, to which reference | Suides. The screw spindle, 


INTER-WoRKS CoNVEYOR; Messrs. EISENWERKS WESERBUTTES, A.G. 


THE LEIPZIG FAIR. 
(Continued from page 278.) 


THE advance made in the design of machine-shop 


__ 


is of particular interest. This machine is of the single- 
dise type, the usual second disc for the return stroke 
being omitted. The driven flywheel, which is faced 
with leather on the rim, commences its downward 
movement for the centre of the driving disc, starting 
from rest, and the speed is gradually increased to a 
maximum at the end of the stroke. Power losses 
and wear are, therefore, entirely eliminated at the 
beginning of each cycle. The return stroke is 
effected by a cone friction wheel, which engages 
| with a corresponding surface on the rear side of the 
driving disc. The cone wheel is mounted on a 
| short vertical shaft, on the lower end of which is a 
| wheel engaging with the inner flange surface of the 
| large disc, visible in the illustration below the fly- 
wheel. This disc is coupled to the flywheel by the 
| bolts shown, so that its motion is imparted to the 
crosshead screw. The return stroke is made at 
constant speed. The cone wheel can be adjusted 
as required to compensate for wear. As will be 
clear from the figure, the main disc shaft is driven 
from a motor, mounted on a bracket on the main 
frame, through multiple vee-belts. The high-speed 
shafts run in ball and roller bearings. The machine 
is started up by a hand lever, and adjustable dogs 
are provided as shown to effect the reversal. When 
the bar on the crosshead reaches the lower dog, the 
main drive is thrown out, and the reverse cone drive 
engaged, through the system of rods and levers 
visible in the illustration. On the completion of the 
return stroke, the bar on the crosshead strikes the 
upper dog and brings the machine to rest ready for 
| the next stroke, the crosshead being locked in posi- 
ition by a latch. This latch must be lifted before 
| the machine can be restarted, so that both hands 
are required. 
The crosshead is of a steel casting and has gibbed 
of heat-treated chrome- 





ina pocket, showing graphically the tests specified | has already been made, has stimulated efforts to | nickel steel, is supported in three bearings, no lateral 


by a number of corporations, such as the British 
Standards Institution, Lloyd’s Register, Bureau 
Veritas, American Society for Testing Materials, 
&c., in a manner which greatly facilitates com- 
parison. 


By A.C. PARKINSON. 
and Limited. 


i First Year Engineering Drawing. 
London: Sir Isaac Pitman 
[Price 5s. net.) 

Taat this book has arrived at a second edition is 
1 sign that it has been appreciated. Certainly it 
isa very suitable book, and at reasonable cost, for 
beginners in mechanical drawing, and contains much 
information concisely stated. It ranges from 
election of pencils, choice and care of instruments, 
through letters and figures and then, by way of 
‘imple geometric exercises, to orthographic pro- 
jection of a wide field of engineering details. If 
now and again the examples are historic rather 
than modern no great harm is done, though where 
considerable space is occupied (as in the table of 
BS.8. for Sunk Keys on page 67) a second edition 
should perhaps be more thoroughly checked than 
the first. It is one of the difficulties of the B.S.S. 
that they are issued so quietly—indeed, one might 
almost say furtively—that a case of supersession 
is easily overlooked. 

In the very sensible guidance on Dimensioning, 
one or two little slips have crept in. In Fig. 25], 
page 151, the pulley appears to be locked up tight 
against the bush, a clearance line having been 
obviously omitted. The length measurement, too, 
of studs while right for manufacture is not so for 
issue to the fitter. He will probably prefer to 
think that as a bolt is measured from under the 
head, 80 the length that matters in a stud is that 
‘rom the last thread of the “‘ bottom.” 

These small defects are only mentioned for con- 
‘ideration if and when the book runs to a third 
edition. The section on Toothed Gearing is excel- 
lent, and if the author says nothing about worm 


Sons, 


increase the working speed of other classes of machine 
| tools, such as presses. Many of the developments 
jin design resulting from the employment of high- 
| speed cutting tools for finishing operations are 
|applicable to the machines on which the earlier 
processes are carried out, the increased stiffness of 
| frames being a case in point. As mentioned earlier, 
| greater rigidity is being secured in the frames of | 
lathes and similar machines, partly by careful | 
attention to the distribution of the material and | 
partly by the employment of materials possessing | 
greater inherent stiffness. The use of all-steel welded | 
frames, which give both high strength and stiffness, | 
had made decidedly more progress in the case of | 
presses than in finishing tools, but on the whole, the | 
most popular form of frame construction for both | 
single and double-sided presses is still the hollow | 
casting, either a special grade of iron or cast steel 





being employed. Shrunk-in tie rods are widely 
employed to pre-load the frame with a view to 
minimising elastic deformation. Although not 
exhibited at the Fair, one make of German machine 
employs heavy shrunk-in tubes for this purpose. It 
was noticeable that the length of the ram had been 
generally increased on the machines exhibited. Apart 
from the question of strength, the higher speeds at 
which such tools now work has demanded special 
consideration of the subjects of harmonic vibration 
and of safety. The drive from the motor to the crank- 
shaft is very generally effected by V belts. Friction 
clutches, usually of the multi-disc type, are replacing 
the older type of key clutch, which was essentially 
slow in operation. The clutches are commonly of 
the dry type, with hardened and hollow-ground steel 
discs. Drawing presses are often equipped with air 
cushions, and in the most recent designs, hydraulic 
cushioning has been developed. Hydraulic drive has 
been applied to the swinging movement of the 
folding beam of a new automatic edging and folding 
machine. In the case of one guillotine shears exhi- 
bited, the blade is moved with a drawing action with 





ears or cams it is no doubt because he correctly 
estimates the capacity of first-year students. The 
Problems set for individual work are carefully | 
hosen and a good index completes a book which | 
can be well recommended. | 
atanban —We have received a monthly tear-off | 
ne from April, 1935, to March, 1936, from | 
call Poa tropolitan-Vickers Electrical Company, Limi- | 











rd Park, Manchester, 17. - 





| by Messrs. Henry Pels and Company, Berlin, W.15 


the object of giving a straighter and smoother cut. 
As already mentioned, particular attention is being 
paid to the safety of the operator, and it is now 
almost universal] practice to fit two starting levers 
or push buttons, so that both hands must be out 
of the danger area when the machine is started up. 
Among the new designs shown, the high-duty 
press, illustrated in Fig. 18, Plate XTX, and exhibited 








pressure being exerted even during the upward 
movement of the ram. Any wear that may take 
place is compensated by an adjustable split nut of 
forged bronze. The pressure of the screw is trans- 
mitted to the crosshead by a bronze washer. The 
frame of the press is built up of rolled-steel plates, 
together with the table plating, bearing brackets, and 
ram guides, which are welded together and to the 
frame to forma strong, stiff assembly. The press may 
be equipped with a pneumatic or electro-hydraulic 
control mechanism. In the latter case, the pump 
set with the driving motor is linked to the control 
lever. The pump motor is started by push buttons 
and stopped automatically after each cycle, the 
length of travel of the ram being again adjustable 
by dogs. 

The hydraulic cushioning device for presses, 
illustrated in Figs. 17 to 19, Plate XIX, was also 
shown by Messrs. Henry Pels and Company. The 
device operates independently of any external oil 
supply and does not require a pump, the pressure 
required for ejecting operations being automatically 
produced. The arrangement consists essentially of 
two cylinders, one above the other on the same axis, 
as shown in Fig. 18, the piston in the lower cylinder 
sliding on an extension of the piston rod of the 
upper cylinder, and being supported by a strong 
spring. The base of the lower cylinder is secured to 
the table of the press by four rods. A self-adjust- 
ing plate is mounted at the top of the upper piston, 
and the ejector pins are mounted in this plate 
and pass through holes in the table. When the 
ram is descending, the pins are forced down and 
the fluid contained in the upper cylinder is displaced 
by the piston. The fluid escapes through the valves 
and passages shown in the space above the lower 
piston. This piston then moves down against 
the pressure of the spring, which is adjustable. 
The long side rods shown in both figures are connected 
to the crosshead, and are joined by a bridge at the 
bottom, a pressure pad being mounted on the centre 
of the bridge. While the ram is ascending, the 
pad moves up a distance corresponding to the idle 
down stroke of the ram, when the pad makes contact 
with the projecting end of the piston rod. The 
upper piston is then lifted, and at the same time the 
spring forces the lower piston up, causing the fluid 
to re-enter the upper cylinder through the valves. 
A further movement of the upper piston results, 
causing the finished work-piece to be ejected from 
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the dies. The lower cylinder is surrounded by a 


large ring with a wedge-shaped lip interposed 
between the outlet valves and their springs, so that 
by turning the ring round, the hydraulic pressure 
may be varied as required. 

Turning now to other classes of exhibit, an 
interesting excavator of the bucket type was shown 
by Messrs. H. Fuchs Waggonfabrik A.G., of Heidel- 
berg. This machine, which is illustrated in Figs. 15 
and 16, Plate XTX, has a welded steel chassis with 
independently-driven self-laying tracks on each side. 
The buckets are mounted on the periphery of two 
large wheels, clearly visible in both figures. The 
wheels revolve at about 7 r.p.m., and each bucket 
is provided with a chrome-steel facing strip, which is 
highly resistant to wear. The excavator has a 
travelling speed in either direction of 1-2 km. per 
hour, and the working speed is 50 metres per hour. 
The bucket wheels can be raised or lowered by a 
hand-wheel operating worm gearing to facilitate 
working on a sloping bank. Each wheel is driven by 
a pinion engaging with a large pin wheel, the drive 
being through a slipping clutch to protect the 
mechanism if the buckets encounter excessive 
resistance. The buckets discharge on to lateral 
chutes and thence on to the shorter of the two end- 
less-belt conveyors shown, the belts consisting of a flat 
centre belt and two side belts running over the 
rollers visible in Fig. 16. A belt tighteneris provided. 
From the short conveyor, the material is discharged 
into a hopper which directs it on to the second, longer, 
conveyor. This latter conveyor is of similar design to 
the first, butis arranged to swivel through an angle 
of 140 deg., so that the material can be discharged 
on either side of “he machine. The second con- 
veyor can also be raised or lowered to facilitate dis- 
charge into wagons, &c. The belts are made of a 
combination of rubber and cotton. The excavator 
ean either be driven from a 10-h.p. electric motor 
or a 7°5-h.p. Diesel engine, according to customers’ 
requirements. The drive is transmitted to the 
various units by chain and tooth gearing, the usual 
clutches being fitted. The capacity of the machine is 
from 50 metric tons to 150 metric tons per hour, 
depending on the material being handled. 

Two belt conveyors of unusual type, illustrated in 
Fig. 21 Plate XIX, and in Fig. 22 page 381, respec- 
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tively, were exhibited by Messrs. 
Weserhiittes A.G., Basl Oeynhausen. 
type of conveyor shown in Fig. 

intended for connecting the various departments of 
industrial workshops and may be run either overhead 
or underground ora combination of both. As will be 
clear from the illustration, the conveyor has a single 
track carrying a continuous sequence of trucks inter- 
connected by flexible joint couplings, each truck 
being provided with claws to prevent it jumping the 
rails. Actually, the surface of the trucks, on which 
the goods are carried, consists of overlapping plates, 
which in effect form an endless band, the plates 
visible in the illustration being covers to prevent 
damage to fragile goods. The discharge from the 
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PLANT IN CANYON. 


band can be effected at the desired point, either by 
elevating one rail, so that the trucks are tilted side- 
ways, or by the provision of suitable strippers. For 
running round exceptionally small curves, the trucks 
may be equipped with self-adjusting steering axles. 

The other type of conveyor, illustrated in Fig. 2! 
is designed for outdoor work, such as road making 
or for mining. As will be clear from the figure, the 
|return track in this case is vertically below the 
| working track, rails being provided for both tracks. 
| The truck wheels, which run on precision ™ ler bear- 
|ings, are mounted between the carrying rail and & 
| guide bar at the two ends, where the direction of 
‘travel is reversed. The framework consists 0 
| angle irons welded together to form supports. 
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latter are located at about 3-metre centres, and are 
bolted to wooden sleepers so that the tracks can be 
readily displaced to follow the progress of the work. 
The drive is effected by sprockets spaced at suitable 
intervals along the conveyor line and driven by 
individual motors. All the motors are controlled 
from a common centre. Each sprocket drives a con- 
tinuous chain of sufficient length to engage with two 
of the upper and two of the lower sections of the 
conveyor. To compensate for slight longitudinal 
variations in the band, the complete drive is mounted 
on a sliding carriage balanced by counterweights. In 
case of jamming, the carriage moves bodily with the 
conveyor in one direction or the other, and operates 
a safety switch, which stops all the motors simul- 
taneously. If the conveyor passes over a knoll, a 
sprocket chain without motor drive is employed, 
on the downward side, the weight on the loaded 
sections being thus utilised to assist in driving 
the whole conveyor. 


(To be continued.) 








THE PNEUMATIC TRANSPORT OF 
CEMENT AT THE BOULDER DAM. 


Ir is to be expected that an undertaking of such 
Magnitude at the concrete Boulder Dam in the United 
States necessitates unusual and interesting methods of 
construction. One such is the handling of the enormous 
quantities of cement required and a short account is 
here given of an effective way of transporting it by 
Means of pneumatic plant designed and manufactured 
by Messrs. F. L. Smidth and Company, Limited, 
Victoria Station House, Victoria-street, London, 8.W.1. 
In the first place, a note or two may be given on the 
dam itself. The Boulder Dam, also known as the 

oover Dam, is situated on the Colorado River between 
the States of Nevada and Arizona, U.S.A. As is 
well known, the Colorado River flows in a deep canyon 
having pr ipitous sides, a condition which will be 
evident from the contour lines in the sketch map 


reproduced in Fig. 1 on page 382. The dam is of the 


arched” type, with its convex side upstream. When 
—— it will be 727 ft. high, 650 ft. thick at 
~e am ie d 45 ft. thick at the top, and will hold 
Th, 4 lake extending 100 miles up the canyon. 
rae “watering of the site of the dam was effected 
M A arg tunnels 56 ft. in diameter and lined with 


Fiuxo Cement Pump. 





nerete through the canyon sides and by | 





building cofferdams below the intakes and above the 
outlets of these tunnels. Two of the tunnels will 
house pipes 30 ft. in diameter, which, together with 
two other pipes of the same size, will conduct the 
regulated flow of the river through the turbines of the 
power houses built on terraces on each side of the river 
below the dam. The general layout of the scheme 
will be clear from the map. 

As a total of something like 4,000,000 cubic yards of 
concrete will be required for the completed works, 
the amount of cement involved is on a similar immense 
scale, viz., about 755,360 tons, or 4,500,000 barrels. 
The cement is transported by rail, in wagons holding 
about 50 tons, from four cement works in California 
and one in Utah. The cement is stored in the eight 
circular silos indicated in the top left-hand corner of 
Fig. 1. The cements from the different works are kept 
separate, and are blended as required in proportions 
such as to secure a mixture uniform in colour and 
chemical characteristics. This blending is done by a 
system of extracting screws. The blended cement is 
delivered to two concrete-mixing plants by the pneu- 
matic plant. These mixing plants will be seen to be, 
from Fig. 1, somewhat widely separated. One, known 
as the High Mix plant, is situated about 100 ft. from 
the cement blending silos; the other, the Low Mix 
plant, being on the Nevada bank of the river, rather 
more than a mile distant from the silos. The Low Mix 
plant is shown at the extreme right of the map, and 
occupies a shallow recess in the canyon wall, as seen 
in the view given in Fig. 2, which view is taken looking 
upstream. It will be seen that a railway line runs in 
front of the mixing plant on top of a made embank- 
ment. In the foreground the line enters a tunnel cut 
through a spur of the canyon wall and leading to the 
dam, and in the background it runs, though it may 
appear to terminate at the canyon wall, to the delivery 
line at the blending silos. As this part of the line 
makes a detour, however, of some 14 miles, and has an 
average gradient of 3-4 in 100, it is clearly unsuitable 
for transporting the cement to the mixing plant, and, 
in consequence, the pneumatic system over the mile 
already mentioned was adopted. Pneumatic trans- 
mission has, incidentally, an important advantage over 
rail transport in that the turbulent action of the 
mixture of air and cement in the pipeline considerably 
assists in the thorough blending of the different makes 
of cement. 

Of the total of 755,360 tons of cement, 335,700 tons 
will ultimately be dealt with by the High Mix plant 
and 419,660 tons by the Low Mix plant. Supplying 
cement to the first-mentioned plant did not present 
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much difficulty, but the problem of conveying about 
76 tons of cement per hour over a distance of some 
5,600 ft., this being the rate demanded by the concreting 
programme, was more formidable. The cement pump- 
ing unit is the “‘ Fluxo”’ pump, made at Messrs. F. L. 
Smidth’s New York works. One of the units is illus- 
trated in Fig. 3, annexed. It consists of a pair of 
cylindrical tanks with conical bottoms mounted side 
by side on a framework of channel and angle irons. 
|The tanks are connected at the top by a horizontal 
|trunk coupled by inclined branches and having a 
rectangular opening in the centre into which the cement 
flows from a surge tank above. The trunk, it may be 
gathered from the motor at one end and the bearing 
at the other, contains a rotating agitating device. 
Suitable gate valves supply the cement into each 
tank alternately. In the background, between the 
two inclined inlet branches, may be seen the delivery 
branches from the tanks and the coupling box. The 
air pressure supply pipe system is seen in front of the 
tanks. The tanks are filled by gravity and emptied 
under air pressure in a regularly alternating automatic 
sequence, so that a steady flow of cement passes through 
the pipeline and no attention is required once the pump 
has been started up. The control system is of the 
electro-pneumatic type, the operating current being 
taken from the lighting system and being of only 
small amount. The other moving parts are the agi- 
tating gear already alluded to and a device functioning 
in connection with the level of cement in the surge 
tank. The total amount of power required per unit 
is 1} h.p. This is, of course, exclusive of the pumping 
air supply, which is derived from the main compressor 
plant on the site. The air consumption is low and is 
within the guarantee demanded. 

It will be noticed from Fig. 1 that two “ Fluxo 
pump units are installed, viz., one near the High Mix 
plant and one on the upstream side of the dam near 
| the diversion tunnel intakes. A view of the High Mix 
| plant, with the pump unit in the bottom left-hand 
corner, is given in Fig. 4, above. When the installa- 
tion was first made, no ** Fluxo ’’ pump had been called 
upon to convey cement through a distance of more 
than 1,500 ft., and though there existed no reasons for 
supposing this to be the limit, it was thought better 
to take a conservative view, considering the importance 
of maintaining a high and continuous output, and to 
fit two units in series on the 5,600 ft. pipeline. Pump 
No. 2 is installed about 2,600 ft. from Pump No. | at 
the High Mix plant, and 530 ft. below it, the former 
pump being situated at the bottom of the canyon wall. 
This pump delivers the cement through a horizontal 
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pipe 3,000 ft. long at the end of which is a rise of 100 ft 
to the top of the bins on the Low Mix plant. The 
two pumps are electrically interlocked, so that Pump 
No. | automatically stops if the surge bin over Pump 
No. 2 has reached a certain predetermined high level. 
A control switch at the Low Mix plant enables the 
operator to stop Pump No. 2 at any time, which in 
turn automatically stops Pump No. 1, though not 
until the pipeline between the two pumps has been 
cleared of cement. If the rate of flow is changed by 
the feed to the pump being reduced below the rated 
capacity, or if the flow is temporarily interrupted, the 
pump stops automatically until the level in their 
tanks has reached the required level at which point 
continuous operation is automatically resumed. 

It will be clear from the foregoing that the required 
transport of 76 tons per hour over a distance of 5,600 ft. 
was provided for in two stages. Working thus, it was 
found that in actual performance 92 tons per hour 
was often handled over the whole distance. Moreover, 
when Pump No. | is exclusively feeding the High Mix 
plant through a pipeline of 200 ft. in length, of which 
130 ft. is vertical, it was found that 226 tons per hour 
could be delivered by it. These performances suggested 
that it might be possible to by-pass Pump No. 2, and, 
after the whole plant had been operating for about 
six months, this arrangement was tried and found so 
successful that Pump No. 1 only has latterly been 
used and transports the guaranteed amount, viz., 
76 tons, over the full distance. The air consumption 
for this duty is about 10 per cent. less than when two 
pumps are used. Pump No. 2 is, of course, still avail- 
able should circumstances demand that the delivery 
of cement be increased above the normal amount. At 
the time when the information on which this account 
is based reached us, about 336,000 tons of cement had 
been passed through the pipeline, and no difficulty 
whatever had been experienced from choking in the 
pipe. The only replacement necessary had been on the 
last bend of the pipe, and repairs and maintenance on 
the pumps had been very low. It is further stated that 
the pump cycles are so uniform in respect of pressure 
and duration relative to the charge of cement handled 
in the pump tanks that cycle diagrams from an auto- 
order have been usefully employed as a check 
ight of cement handled. 
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LAUNCH OF THE QUADRUPLE- 
SCREW TURBINE STEAMER 
**QUEEN MARY.’’* 


By J. M. McNeuit, M.C., B.S« 
fue Queen Mary was launched on September 26, 
1034. From the moment of release at 3.10 p.m. until 
the vessel was safely water-borne and under control 
in the River Clyde only 100 seconds elapsed. It 
appeared that, with the unprecedented weight and 
breadth of the vessel, the case for the adoption of four 


launching ways at suitable spacing should be care- 
fully examined, but after investigation this was dis 


carded in favour of the use of two Despite 
the considerable overhang outside the lines of support, 
that the stre to transverse 
bending would be of very moder amount, and this 
deduction was confirmed by our observations on the 
transverse noted in the Empress of 
Britain launched from the adjoining berth. The 
berth from which the Aquitania was launched was 
eminently suitable in declivity and make-up of ground 
for a considerable portion of the and 
moreover the foundations at the river end of this berth 
had been amply proved, while the transverse spacing 
of the reinforcement for the standing ways conformed 
closely to the most desirable dimensions to 
the vessel's structure in the main 

Che principal considerations in fixing the 
and camber of the ways, were the maximum 
pressure on the way ends, the probable loads on the 
tore-poppets, the path of the into the river 
with the censequent dredging, and, lastly, the possible 
effect of a high wind on the beam of the vessel on the 
day of the launch. The declivities ultimately selected 
were in. per foot for the ways with an 18-in. camber, 
and 3} in. per foot for the ship. Due to the height of 
the torefoot the ground, it was necessary to 
erect a specially designed structure at the forward 
end. A steel platform was constructed on both sides 
of the ship extending aft from the stem a distance of 
250 ft., and it afforded the necessary support for the 
steel uprights required for the construction of the vessel. 
As a launching weight of 40,000 tons was at this time 
the breadth of the ways was determined 
at 10 ft. 6 in. and the ways spaced at 29 ft. 6 in. centres. 
rhe launching weight was revised from time to time, 
and resulted in a reduction of total weight to 36,700 
tons, pressure of 2-15 tons per 
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square foot, but it was thought advisable to adhere to 
the 10 ft. 6 in. breadth of ways as originally selected. 
Reliable records of local tidal behaviour for the years 
1929 to 1933 were supplied to us by Mr. A. C. Gardner, 
Engineer to the Clyde Navigation Trust, who also pro- | 
vided a forecast of the tides for August and September, 

1934. September 26 was ultimately selected as being | 
the most favourable date, and it was anticipated that, 
even allowing for adverse weather conditions, 8 ft. 3 in, 
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formula gave values suitable to all the variations 
made: D = 2-5 V, where D = distance in feet | tween 
point of stern lift ‘and point of maximum immersion, 
V, = speed of ship in feet per second at cal ilated 
| point of stern lift. 

The point for maximum immersion of stern was 
taken at the after-corner of the after-cradle as repre 
| senting the lowest point at the after-end of the ship dur 
ing any portion of the launc hing path, and the an alysis 


of water over the way ends would be available at the showed that this value of maximum immersion cou 


launching tide. As it is essential to launch large | 


vessels at Clydebank about 


high water to allow 
movements after they are afloat, 


be made for delayed rise of tide with an adverse wind | 
launching, an | posed of friction over the hull surface and side elevatio, 


prevailing. At the actual time of 


50 minutes in advance of | 
sufficient time for controlling | where d,, 
allowance had to | at stern lift point in feet. 


m —_ 


be expressed in the formula :- o 1-00 


x 
maximum draught in feet, d, 


0-0025V, 
draught 


Water Resistance.—<As the resistance is larg: ly con 


abnormally high tide provided a depth of water on the | of the ways and of head resistance over the area 


after-end of ways of 11 ft. 6 in. 
The possibility of a high wind on 
the day of the launch was also \ 
carefully taken into account, as 
this has always been regarded as 
one of the most serious problems 
in large vessels with towering 
erections. We had carefully 
served the angular deviation on 


ob- 





K Fig.l. LAUNCHING CURVES. 
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Poppet 8,325 ine 
of ShipInchuidi Ballast 35.500 Tons 





the Empress of Britain’s launch 
when the wind velocity was 25 
m.p.h. and at right angles to the 
line of travel. From the observa- 
tions made, it was deduced that 
for No. 534 the launch could 
safely take place with a wind velo- 


city up to 30 m.p.h. Several 
precautions were, however, taken 
to meet that contingency. This 


particularly applied to the security 
and foundations of the after-end 
of the standing ways to counter- 
act slewing, and the provision of 
36 tons of anchors and supple- 
mentary towing arrangements on 








the vessel’s shell, for use when 
afloat. 
Lau nching E rpe riments. It was 
sufficiently evident at an early goo 700 
stage of the preparation that the (4911.A.) 


most important factors affecting 
the vessel's safety in launching were the estimates of the 
distance which she would travel after leaving the ways 
and the exact path of the stern. With these considera- 
tions in mind, and in order to limit the amount of 
dredging to that necessary to provide adequate safety in 
the line of descent into the water, it was deemed advis- 
able to carry out an exhaustive series of launching ex peri- 
ments in Messrs. John Brown and Company’s experi- 
tank. For this purpose a wooden model of 
200 in. in length between perpendiculars, was 


mental 
the ship 


made, having propellers, bossings, and launching 
appe ndages <« omplete, the propellers being in locked 
position as in the actual launch. The radius of 


gyration of the model was made to agree with that of 
the ship from adjustment by bifilar suspension. To 
ensure that the proper conditions of water flow around 
the model would be exactly reproduced, the river 
bed was represented by a false bottom fitted in the tank 
from the end of the ways outwards, and the actual 
contour of the river bed along the line of the launch 
was moulded in clay contained in a large shallow tray 
of sheet iron fixed to the box girder forming the false 
bottom. The principal objects of the experiment were to 
determine: the agreement or otherwise of the experi- 
mental stern lift point with the calculated static stern 
lift point ; the maximum immersion of the stern and 
the point at which it would occur, thus arriving at the 
minimum clearance between the stern and the river 
bed; the water resistance of the model under actual 
launching conditions, since that factor greatly influenced 
the estimate of ship velocity, which is built up from 
friction of ways, water resistance of form, and effect of 
drags. 

Over the whole range of the systematic variations 
of the standard conditions, the experimental point of 
stern lift agreed very closely with the static stern lift 
calculated for each condition in the usual manner, no 
divergence from this agreement being produced by 
in velocity. It was found that the point of 
stern lift did not necessarily coincide with the point of | 
maximum stern immersion. Under purely static 
conditions it would be coincident, but when speed 
entered into the calculation, as it did during a launch, 
the stern lift point became the tangent point of de- 
parture of the ship from the line of ways produced, 
and the maximum draught occurred at some distance 
beyond this stern lift point. The investigations 
indicated that these distances increased progressively 
with increase in speed, but that there was no systematic 
variation with any of the factors of displacement, 
longitudinal centre of gravity, and depth of water. 
From the data obtained, it was found that the following 
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Feet. 
the end of the ways or cradle, it was thought reasonable 
to relate the resistance to a function of area such as 
Bi. From the records of several launches and from 
the data of the experiments, it was eventually decided 
that the formula R K B# ve? was the most appro- 
priate form, K being a coefficient applicable to each 
particular case. In this investigation of the water 
resistance, the determination of K was simplified by 
allowing the model to run free after it had left the ways, 
when it was subject to the influence of the water 
resistance alone. 

If W = launching weight in 
in tons at any point of travel, 
second at same point, K B? x? 
tons at same point, s 


tons, B buoyancy 

speed in feet per 
water resistance in 
a given interval of travel in 


feet, v, = speed at start of interval, v, = speed at 
finish of interval, then 

1W . — 

= — (v2 — v,2) = KB! ots 
Thus, for any case of a free-running vessel with no 


drags or other external check operating, the above 
velocities were obtained over a series of small incre 
ments of travel and the appropriate value of the 
resistance coefficient then derived. From the analysis 
made, the mean value of K was found to be 0-0010. 
noted that the mean value derived from 
data in the Empress of Britain launch was 0-00119, 
and in a yacht of 1,100 tons launching weight 0-00062. 

The reduced coefficient in this last case was attributed 
to the greater freedom of the water to escape from 
around the hull. 

Estimate of Distance Travelled.—The 
of the water resistance having been concluded, it was 
thus possible to form an accurate forecast of the 
travel of the vessel by using the following general 
energy equation : 


w+pD 


imvestigation 


3 Ps 
g (sin 8 — f cos O\e 


4 v,2 v2 ld 
— KB‘ 22«-—FDS- 


2 29 


where W weight of ship, B buoyancy at travel 


considered, D = weight of drags in operation at given 


travel, d weight of one pair of separate drags. 
f= coefficient of ways’ friction taken at 0)-0275. 
F = coefficient of friction of drags over ground, taken 
at 0-55, s = sub-interval of travel or interval between 
drags. 

It will be noted that the solution of this equation 
over considered intervals gave a velocity «distane 
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curve covering the whole range of launch, and by ad- 
justing the amount of drags required by trial and error 
it was possible to regulate the position of ultimate 
travel within fairly accurate limits. 


LAUNCH PARTICULARS. 
(Ae for actual launch.) 


Declivity of keel of ship ... 2? in, per ft. 


Declivity of chord of standing ways in. per ft. 
Length of standing ways 942 ft. 6 in. 
Camber of standing ways «os "pe 
\fter-perpendicular from aft-end 

of standing Ways ona -.. 71 ft. Oin. 
Fore-perpendicular from fore-end 

of standing ways (fore-poppet) 93 ft. 6 in. 
Length of sliding ways... .-. 813 ft. 0 in. 
\fter-perpendicular to aft-end of 

sliding ways 58 ft. 6 in. 


Breadth of sliding ways (each way) 10 ft. 6 in. 

jrea of sliding surface... ... 17,073 sq. ft. 

initial Mean pressure on grease... 2-15 tons per sq. ft. 

Spread of way (centre to centre) 29 ft. 6 in. 

Inclination of ways towards centre 
line of bert oo 1 in. in 10 ft. 6 in. 

Weight of ship i os ... 35,500 tons. 

Weight of sliding ways and make-up 1,200 tons. 

Total weight on ground ways 36,700 tons. 

Depth of water on way ends 11 ft. 6 in. 

Travel at stern lift ave ---» 629 ft. Oin. 

Corresponding pressure on fore- 
poppets tee te eee oes 

Minimum anti-tipping moment ... 

Maximum pressure over aft-end of 
ways calculated as for rigid 
structure... — ed .-- 5-03 tons per sq. ft. 

Corresponding travel eee --» 439 ft. 

In the buoyancy calculations, the buoyancy of the 
shell and bossing was included and all values based 
on a fresh-water density of 35-84 cub. ft. per ton. 
See Fig. 1, page 384, for launching curves. 

Launching Arrangements.—The holding and releasing 
gear adopted was of the usual type for vessels launched 
at Clydebank, but of a much larger size. It was 
estimated that with a starting coefficient of friction 
(033, the total force down the ways would be about 
500 tons, and that with half this load on one trigger 
the average stress would be 5 tons per square inch. 
Four hydraulic rams were fitted at the head of each 
sliding way. With the available water pressure it 
was calculated that a total force down ways of 550 tons 
could be generated, capable of overcoming a coefficient 
of friction of 0-015. 

Structure of Forward Poppets.—The poppets consisted 
of vertical timbers carried up to a shelf plate supported 
by large brackets riveted through double angles to the 
shell. The length of the shelf plate was 32 ft, and 
supporting brackets were fitted at every frame, four- 
teen in number. In designing the poppet, the first 
three brackets alone were considered as resisting the 
poppet pressure at the moment of stern lift. The 
brackets were stiffened on their outer edges by double 
angles, and braced together by three horizontal 
channels. At the fore-end the wider brackets were 
further stiffened by a bar run up the centre of the plate, 
and an intercostal vertical plate was fitted between 
them. The vertical timbers used in the poppets were 
of Oregon pine of 12-in. square section, fitted solidly 
together over the full 10 ft. 6 in. breadth of ways. In 
the fore-and-aft direction the timbers were fitted solid 
fora length of 15 ft., then with 6-in. spacing to the after- 
end of the shelf plate. Ribbands of steel plate bound 
the timbers together. Diagonal ties and struts to 
counteract ‘* toppling ’’ forces were fitted on the outer 
face of the poppets, the ties of similar plates to the 
ribbands and the struts of heavy 15-in. channel bars. 
When considering the strength of the vertical timbers 
a8 struts, the section below the first three brackets 
of the steel structure was assumed to take the full 
load, and provided a factor of safety of 3-5. As a 
safeguard in counteracting any tendency of the lower 
ends of the timbers to spread outwards, three cross- 
ues were fitted between the port and starboard poppets. 
Deep angles were placed at the outer face of the poppets 
to prevent any lateral movement outwards, and wooden 
spreaders were inserted to prevent any movement of 
the ways inwards. To allow for the pressure at the 
forward end of the poppet, when the stern rises, being 
m excess of that further aft, and, with a view to 
assisting in the distribution of the pressure throughout 
the length of the poppet, a layer of soft wood packing 
Was introduced between the poppet and the “ cliff” 
on the sliding ways for a length of about 16 ft. back 
from the forward end. ] 

From the table of launching particulars it will be 
seen that the maximum pressure on the after-end of 
ot was 5-03 tons per square foot, occurring at 
gg of travel, with 11 ft. 6 in. of water on end of 

ys. This pressure was calculated on the usual 
me of a rigid hull and rigid ways, the curve 
™ Pressures between the ground ways and ship being 
ae as triangular in form. During the calculations, 

was decided to attempt an estimate of the way-end 
Pressures on the assumption that the ship and ways 


8,325 tons. 
2,380,000 ft. tons. 
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| both deformed in an elastic manner, the method used 
| being similar to that indicated im general] outline in 
Design and Construction of Ships, vol. i, page 361, by 
the late Sir J. H. Biles. In obtaining the hull deflec- 
|tion an E value for the structure of 13,000 tons per 
| Square inch was used, while the corresponding modulus 
| for the timber of the standing ways and their make-up 
was taken at 13,000 Ib. per square inch. Also, in con- 
verting the deflection or compression of the ways into 
pressure values a mean depth of timber in compression 
of 48 in. was assumed. The result was to alter the 
rigid conditions straight line pressure distribution to a 
curved pressure line with a way-end ordinate of 17-6 
tons per square foot, as compared with the. 5-03 tons 
per square foot. The nd ways were arranged 
over tiers of blocks laid transversely over a grid of 
cross and fore-and-aft logs supported at the way ends 
and for about 300 ft. of ways by adequate close-spaced 
piling, which had been adequately supplemented to 
meet the requirements of the line and breadth of the 
ways prior to the laying of the keel. To withstand the 
way-end pressures, the blocks were fitted practically 
solid, then opened out to 10-in. spacing for 120 ft., and 
closely spaced again for an additional 110 ft., this last 
part of the ways being designed to take the pressure from 
the fofe-poppets as the stern lifted. Above this region 
the spacing was increased to 10 in., then 14 in., and 
ultimately 16 in. at the forward end. The maximum 
pressure anticipated on the blocks was about 23 tons 
per square foot. 

To amplify the resistance of the hull structure itself 
to the external forces applied to it by the ways, it was 
found necessary to arrange a comprehensive system of 
internal shoring. The maximum force which was 
legislated for was a way-end pressure based on rigid 
conditions of 14-8 tons per square foot, occurring at 
585 ft. travel, at which point the after-end of ways 
was under the midship body. For increased tide 
levels, this position of maximum pressure moved 
towards the after-end of ship with a decreasing pressure 
value. The internal shoring was fitted for a length of 
470 ft., of which about 200 ft. Was covered by steel 
shoring. In considerin;; this question it is well to 
note that the load of 14-8 tons per square foot repre- 
sented a load per frame space on one way of 466 tons. 
The vertical double-bottom structure supporting this 
load comprised one floor and an intercostal side girder, 
which, regarded as a cruciform column, had ample 
strength to resist the load without risk of buckling. 
It was deemed advisable, however, to relieve the rivets 
by fitting sufficient wood shoring between the shell and 
tank top, from which the load was carried by internal 
steel shores to the first deck girder which came con- 
veniently in line with the ways. These shores with the 
rivets gave a factor of safety of 2-2 with respect to 
the maximum applied load, and this was deemed ade- 
quate when compared with previous large vessels. 

The only structural members above the double 
bottom contributing to the transmission of the load 
from the ways into the upper hull directly are the 
transverse bulkheads, boiler-room pillars, and tem- 
porary shoring, and the maximum load on one side 
over one boiler-room was estimated at 10,250 tons. 
Treating the bulkhead plating over the width of the 
ways with its associated webs and stiffeners as a column 
gave an ultimate buckling load of 2,480 tons, while the 
corresponding ultimate load on the boiler-room pillars 
was 2,010 tons. To stipplement these large steel 
columns of A shape, every three frame spaces apart, 
were fitted straddling the line of ways at their lower 
ends, which, in turn, were attached to runner plates 
connecting the individual shores and distributing the 
load through the transverse webs to the tank top over 
the ways. While it might be suggested that the 
reduced pressure realised at the actual launch would 
render such elaborate internal shoring unnecessary, it 
should be borne in mind that it would have been most 
hazardous to have anticipated the occurrence of such 
an abnormally high tide. Again, from considerations 
of the way-end pressures already quoted, based on 
elastic ways conditions, it was evident that the shoring 
would still have been essential under the actual con- 
ditions, although a slight reduction in scantlings might 
have been permissible. 

Strength calculations of the usual type were made to 
give longitudinal bending moments and consequent 

stresses as a result of the weight and buoyancy differ- 
| ences during the vessel’s movement. Under the actual 
| launch conditions the following calculated values were 
| derived :—Hogging: maximum bending moment, 
1,670,000 ft. tons; tension in promenade deck, 5-72 
tons per square inch ; compression in keel, 5-62 tons per 
square inch. Sagging: maximum bending moment, 
693,000 ft. tons; compression in promenade deck, 
2-45 tons per square inch ; tension in keel, 2-79 tons 
per square inch. Calculations of the stresses on a 
transverse bottom frame gitder, regarded as a beam 
fixed at the ends and supported by props at the pillar 
lines, gave the following results:—With the vessel 
afloat at the launch dranght, the stress in the tank- 
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top plating was 0-20 ton per square inch tension. With 
the girder subjected to the way-end pressure (taken 
at 5-0 tons per square foot) + the water pressure due 
to 11 ft. 6 in. on the way-ends, the corresponding stress 
was 0-33 ton per square inch tension. It is well to 
note that the stress in the latter case was calculated 
for a position about 4 ft. off the centre line, where it 
was intended to take a stress meter record during the 
launch. That it would not be the maximum stress was 
quite apparent, as the maximum value would occur 
on the line of launch ways and would amount to about 
1-5 tons per square inch. | It was not found possible, 
however, to make provision for measuring the stress in 
this location owing to the obstruction of the internal 
supports. 

Drags and Drag Wires.—From consideration of the 
time-velocity-distance estimates, and accepting the 
estimate of water resistance as determined from the 
model experiments, it was estimated that, in order to 
bring the vessel to rest at 200 ft. from the way-ends 
(with 8 ft. water on end of ways), 2,350 tons of chain 
drags would be required, made up as follows :—3 groups 
of 55 tons each on each side of ship ; 3 groups of 60 tons 
each on each side of ship; 2 groups of 65 tons each on 
each side of ship; 10 groups of 70 tons each on each 
side of ship. The customary application distance 
intervals of about 10 ft. were adhered to in bringing 
the drags into action, but the usual method of having 
the drags of equal weight was departed from to avoid 
the serious consequence of a broken wire, since the 
groups to be put in motion initially when the velocity 
was still high would have required drag wires of 
excessive size. 


(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 


** MataBar ” and “ Nagpur.’’—Hatched swim barges 
each to carry 160 tons. Launch, March 20, Main dimen- 
sions, 78 ft. 10 in. by 21 ft. by 7 ft. 9 in. Built to the 
order of Messrs. W. Cory and Son, Limited, London, by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16. 


*“ SHEPPERTON Ferry.”—Last of the three twin-screw 
train-ferry steamers for the Dover-Dunkirk cross-Channe| 
service. Trial trip, March 20. Length, 360 ft. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Newcastle-upon-Tyne, for the Southern Railway 
Company. 

“ Hew.”’—Single-screw cargo steamer, for service 
between Gdynia, Danzig, and Antwerp; compound 
reciprocating steam engine gg Jo conjunction with 
Bauer-Wach exhaust turbine. unch, March 21. 
Main dimensions: length, 243 ft.: beam, 36 ft. 6 in. ; 
deadweight carrying capacity, 1,450 tons on a mean 
draught of 15 ft. Built and engined by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Neweast|e- 
upon-Tyne, for Messrs. Zegluga Polska Spolka Akcyjna, 
Gdynia, Poland. ’ 

“Princess Royau.’’—Single-screw passenger motor- 
ship for service on the River Thames, between West- 
minster Pier, Kew and Richmond ; five-cylinder scavenge - 

ump Diesel engine supplied by Messrs. Crossley Brothers, 
imited, Openshaw, Manchester Launch, March 21. 
Main dimensions, 114 ft. by 17 ft. 9 in. by 6 ft. 6 in. 
Built by Messrs. Rowhedge Ironworks, Limited, Row- 
hedge, near Colchester, for Captain A. Crouch. 


“ CALABAR.” —Single-screw passenger and cargo motor- 
ship for the West African inter-coastal trade; _five- 
cylinder, two-stroke, Harland-B. and W. Diesel engine 
of the trunk piston type. Trial trip, recently. Main 
dimensions : Tongth, 256 ft. 6 in. ; beam, 41 ft. ; 
gross tonnage, 1,932. Built and engined by Messrs. 
Harland and Wolff, Limited, Belfast, for Messrs. Elder 
Dempster Lines, Limited, Liverpool. 

“Scatpy Wyxe.”—Single-screw steam trawler for 
service in the northern waters of Iceland, Bear Island 
and the White Sea; triple-expansion engine supplied 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, March 23. Main dimensions, 155 ft. by 26 ft. 
by 15 ft. Built by Messrs. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, for Messrs. West Dock 
Steam Fishing Company, Limited, Hull. 


** Kronnorc.”—Double-ended ferry motorship ; Diesel 
engine supplied by Messrs. A./S. Frichs, Aarhus, Denmark. 
Launch, March 23. Main dimensions, 147 ft. 7 in. by 
36 ft. 9 in. by 9 ft. 6 in. Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for the Danish 
State Railways. 

** ConcreTE.”’—Single-screw motor tug for service on 
the River Thames; four-cylinder, direct-reversing 
Newbury Diesel engine. Trial trip, March 25. Main 
dimensions, 75 ft. by 19 ft. by 9 ft. 9in. Built by Messrs. 
Henry Scarr, Limitéd (controlled by Messrs. Richard 
Dunston, Limited), Hessle, near Hull, for Messrs. The 
Associated Portland Cement Manufacturers, Limited, 
London, 

“Jean Britianr.”—Single-screw passenger motor- 
ship for service in the Gulf of St. wrence and to 
Newfoundland ; single-acting, two-cycle, solid-injection, 
trunk-type Neptune Polar Diesel engine. Trial trip, 
April 1. Main dimensions, 168 ft. by 29 ft. by 18 ft, 6 in. 
Built and engined by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Newcastle-upon-Tyne, for Messrs. 
La Compagnie de Transport du Bas St. Laurent, Quebec. 
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THE GASCOIGNE ROAD PUMPING 
STATION OF THE ILFORD AND 
BARKING JOINT SEWERAGE 
BOARD. 


Untit Saturday last, April 6, the sewage of the | 
Boroughs of Barking and Ilford, in the east end of 
London, was dealt with at local disposal works. The 
rapid increase of the population, especially on the 
Becontree Housing Estate, has, however, rendered 
these works inadequate and, after various schemes 
had been considered, it was decided to abandon 
them and to enter into an agreement with the 
London County Council, whereby the sewage of both 
boroughs, up to 50 gallons per head of the population per 
day, would be dealt with at the latter authority's 
Northern Outfall. A 74-in. culvert, with a maximum 
capacity of 80,000,000 gallons per day and a velox ity 
of 5 ft. per second, has therefore been constructed to 
interce pt the existing sewers of each borough and to 
discharge into a new ioint pumping station at Gascoigne- 
road, Barking. A large portion of the surface water is 
already led to the existing sewers but, as the daily 
quantity as well as the hourly rate of discharge from the 
new sewage works to the Northern Outfall is limited, 
the consequent variation in flow will be dealt with as | 
storm water. This storm water will be delivered into | 
three storm-water tanks with a capacity of 1,750,000 
gallons by the pumps described below, and any excess 
will overflow into the River Roding. After a storm 
the contents of the tanks will be drained back by gravity 
into the pumping station and thence pumped to the 
Northern Outtall. At the present time, the population 
of Ilford is about 155,000, and of Barking about 74,000, 
but the new station has been designed for increases up 
to 270,000 and 100,000, respectively. 

\ general view in the station at floor level appears | 
in Fig. 1, from which it will be seen that both recipro- 
cating and centrifugal pumping are installed. | 
The normal pumping to the outfall is effected by two 





sets 


| pumps with an output of 175,000 gallons per hour. | 


Fra. 1. 


INTERIOR OF PumpPpIna STATION. 


centrifugal pumps with an output of 600,000 gallons} The pumps are driven by one 305-h.p., and one 
per hour and one similar pump with an output of 69-h.p. motor. Both these motors are of Messrs 
350,000 gallons per hour, as well as by two reciprocating | Crompton Parkinson’s auto-synchronous type and 
operate at unity power factor thus resulting in 
a substantial saving in power. They are connected 
pumps, each of which has an output of 750,000 gallons to single-stage, double-helical gearing constructed by 
per hour. All these pumps were manufactured by | Messrs. Power Plant Gear Company, Limited, 
Messrs. Tangyes, Limited, Cornwall Works, Birming- | West Drayton. This gearing is enclosed in an oil- 
ham. The construction of the reciprocating pumps | retaining case and is, in turn, connected to the pump 
will be clear from Figs. 2 to 5, from which it will be| crankshaft. The smaller motor is used for low heads and 
seen that they are of the treble-ram type. They are| the larger for the higher heads, an arrangement which 
designed for working against a normal head of 50 ft.,| enables each to be operated at its optimum efficiency. 
but this head can be increased to 350 ft. when it is| In order that the larger motor may be disconnected 
necessary to clear any blockage in the syphon under | during the former condition of working, a mechanically- 
the river Roding, or in the pumping mains. The| operated pin-type flexible coupling is fitted. This is 
diameter of the rams is 19} in. and the stroke 3 ft.,| provided with rubber-bushed pins which can be with- 
the normal speed being 25-8 r.p.m. The cranks are | drawn or engaged by hand-wheel operated screw gear 
set at 120 deg. and this, combined with the large-| When the pump is operating on maximum duty, the 
capacity vacuum and air vessels, results, it is claimed, | smaller motor is run on open circuit. The motors 
in a very steady delivery to the mains and enables the | and gear are mounted on a common cast-iron bed-plate, 
torque transmitted by the crankshaft, gearing and | which is, in turn, carried on the sill plate of the pump 
motor to be maintained constant. External stuffing| frame. The control gear, which was also constructed 
boxes and water sealing troughs are fitted. The valves| by Messrs. Crompton Parkinson, consists of a hand- 
are of the multiple-flap type with special rubber beats, | operated liquid starter, the control pillars of w hich are 
and are fitted on vertical plates, so that the sewage | placed alongside the main equipment. The motor 
flows through the pump without changing its direction. | are provided with a two-phase winding, which enables 
Che internal passages are also designed so as to reduce | very high synchronous torque and pull-out to be obtain 
the risk of solids lodging to a minimum and, in addition, | ed, while the starting connections are such that there 184 
large access doors are provided so that the valves| considerable reduction in the exciter capacity and the 
can be easily examined and replaced. The latter| motors can be started like ordinary slip-ring induction 
operation is facilitated by holding the valve-hinge | motors. 

pins in place by spring boxes. All the castings of the| The barrels of the pumps are about 20 ft. below te 
pump which are subject to internal pressure are either | main pump-house level, and the discharge from them 
cylindrical or hemi-spherical and are thick enough to| into the main can be accurately regulated down to 4 
withstand the maximum werking stresses. The| very small quantity by means of a hand-operateé 
crankshaft, which is of the built-up type, is carried | by-pass valve and pipes between the delivery #0 
in six bearings, which are supported on cast-iron girders | suction branches. This enables the pressure i the 
spanning the pump chamber. The frames carrying | delivery main to be raised to 150 lb. per square inch 
the slide bars act as struts which connect the ram cases | in the event of an obstruction. The overall efficien‘ 
and the undersides of the girders. | of these pumps on test is stated to have been 87 per cent. 


The storm water is dealt with by two centrifugal | 
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The general arrangement of the centrifugal pumps 


will be clear from Figs. 6, 7 and 8, on page 390, 
of which Fig. 7 is a view with the ram-pump 
partition wall removed and Fig. 8 is a plan with 
the motor floor removed. A section of one of the 
4-in. vertical-spindle storm-water pumps is re- 
produced in Fig. 9, and the upper part of this 
illustration gives details of the thrust bearing. As 
already mentioned, five of these pumps are installed, 
two of which are capable of pumping 750,000 gallons 
of storm water per hour into the storage tanks against 
t head of 25 ft. The other three deal with the sewage, 
two having an output of 600,000 gallons per hour 
against a head of 70 ft. and one an output of 350,000 
gallons per hour against the same head. As will be 
seen, all are of the vertical-spindle, balanced-entry 
type with axially split casings, and four have outlets 
of 24 in. diameter. The outlet of the smallest pump 
is 16 in. in diameter. The design adopted enables the 
internal parts to be made easily accessible and the 
impeller and spindle can be quickly removed, if required. 
Hand-holes are provided through which any solids 
which become lodged in the pumps can be removed. 

The motors driving these pumps are also of the 
Crompton- Parkinson asynchronous type with vertical 
spindles. The output of those connected to the largest 
Pumps is 300 brake horse-power at a speed of 600 r.p.m., 
the corresponding figures for the other sets being 
175 brake horse-power at 750 r.p.m. and 130 brake 
horse-power at 428 r.p.m. All these motors, except the 
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largest, operate at unity power factor, and are con- 
trolled by float switches through automatic contactor 
panels of the same type as those already described. 
These switches are placed in a float switch-room and 
are actuated by floats in the sump pits adjoining the 
intake pipes, so that the pumps are cut in or out when 
the sewage reaches certain predetermined levels. 

In addition to the main pumps there is a Tangye 
two-stage centrifugal pump in the sump pit. This 
supplies water at a pressure of 63 lb. per square inch 
for flushing the pump casings. It is driven by a 15-h.p. 
motor. Another pump of the vertical-spindle unchoke- 
able type is situated at the bottom of the shaft which 
forms part of the syphon under the river, and is 
designed to remove any water or sewage which may 
collect as the result of leakage or bursts. It has a 
normal duty of 10,000 gallons per hour against a head 
of 86 ft., and is driven through an extended spindle 
by a motor at the top of the shaft. The third auxiliary 
pump is of the vertical single-ram type and is situated 
in the centrifugal-pump pit so that any sewage or water 
collecting at this point can be extracted. 

As already indicated, the whole of the equipment 
of the station is electrically driven. Energy for this 
purpose is obtained from the mains of the Barking 
Urban District Council on the three-phase, 50-cycle 
system at a pressure of 6,600 volts, and is transformed 
down to 400 volts in the works substation. The 
outgoing feeders are controlled from a Crompton 
Parkinson board to which two 300-kW auxiliary alter- 
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nators driven by Davy, Paxman oil engines are also 
connected. This board is also provided with isolating 
units, so that the change-over from one system of 
supply to the other can be made in a few minutes. 

The ram and centrifugal pumps are connected by 
20 main sluice valves of diameters ranging from 16 in. 
to 27 in. In addition, there are nine penstock and 
reflux valves of similar sizes. All these were con- 
structed by Messrs, J. Blakeborough and Sons, Limited, 
Brighouse, and have been specially designed for dealing 
with unscreened sewage. Most of the sluice valves 
are operated from the top-floor level by means of bevel 
gears and extended spindles. 

Reference has already been made to the syphon 
under the River Roding. This was constructed by 
sinking shafts about 70 ft. deep on each bank and 
driving a tunnel under the bed of the river for the 
accommodation of the mains. This work was carried 
out under compressed air. As it is desired to pump as 
much detritus, sewage solids, rags and paper to the 
Northern Outfali works, the twin 30-in. pumping mains 
are split into four 2l-in. pipes through this inverted 
syphon, and as a further precaution arrangements 
have been made whereby the contents of these mains 
can be drained and lifted from the bottom of the tunnel. 

The consulting engineers for this scheme of the 
Ilford and Barking Joint Sewerage Board were 
Messrs. W. H. Radford and Son, Nottingham, the 








resident engineer being Captain E. Carlen Fawcett, 
A.M. Inst.C.E. 
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CONTRACTS. 


Mrs Berrisn Timken, Limurrep, Aston, Birming 
ham, have received an order for 264 complete axle-boxes 


for the New Zealand Railways. The bearing will be of 
the tapered-roller type, and are for fitting to the axles 
of passenger coaches This order follows another 


recently secured by this firm for upwards of 200 bearings 
for fitting to the axle-boxes of locomotives and coaches 


on the Queensland Government Railways. 

Messrs... WesTiINGHouse BRAKE AND SicnaL Com 
rANY, Limrrep, 82, York-road, King’s Cross, London, 
N.1, inform us that the 
on order for the London Passenger Transport 
comprising 68 Leyland and 52 A.E.C. 
vehicles, will be equipped with Westinghouse air brakes. 
Further, the 30 trolley omnibuses now being con 
structed for Newcastle Corporation (10 A.E.C.-English 
Electric, 10 Guy and 10 Karrier) and the 15 A.E.C.- 
English Electric for Bradford Corporation, will also be 
fitted with these brakes. 


Board, 


Messrs. LNTERNATIONAL ComBusTION, Limrrep, Ald- 
wych House, Aldwych, London, W.C.2, are supplying 
an electrical precipitation and grit-handling plant for 
the North Wilford “ B "’ power-station extensions of the 
Nottingham Corporation 
electrical precipitation plant for the Kirkstall power- 
station extensions of the City of Leeds Electricity Depart 
ment. Other contracts include orders for “ L ”’ stokers 
from Messrs. John Thompson Water Tube Boilers, 
Limited, for Messrs. Scottish Oils, Limited, from Messrs 
Sulzer Brothers (London), Limited, for Tokio, and from 
Mesars. Richardsons, Westgarth and Company, Limited, 
for Douglas (1.0.M.) Electricity Department 


Messrs. Epwarp Woop anp Company, Limrrep, 


(cean Lronworks, Trafford Park, Manchester, 17, are at 


present engaged on the steelwork contract for the ex 
tension to Manchester Town Hall. The contract 
embodies over 5,000 tons of steelwork, which is to be 


tabricated and erected on the site in eight months. 


Messrs. Joun Boorn anp Sons (Bourton) Louwrep, 
Bolton, have recently secured an order for an all-welded 
storage tank to hold 2,000,000 gallons of oil, representing 
t storage weight of 8,415 tons The tank is to be 100 ft 
in diameter and 40 ft. high, and the roof, which is conical 
in shape, will be supported on braced girders. 


Messrs. Ricuarp Dunstrox, Lowrep, Thorne, 
Doneaster, have received an order for a single-screw 
Diesel-engined tug for service on the River Thames. The 


see] 


steel 


‘ which will be constructed of copper-bearing mild 
will have a length of 70 ft., a beam of 17 ft. 6 in., 
and a depth of 8 ft. 6 in The propelling machinery will 
of British-built Atlas Diesel engine developing 
390 brake horse-power at 300 r.p.m Another order, for 
160-ton steel barges for owners in London, has also 
just been put in hand 


nsist a“ 


x 


Messrs. C. A. Parsons AND Company, LiMrrep, 
Heaton Works, Newcastle-upon-Tyne, have recently 
received from the Saskatchewan Power Commission, 
an order for a geared turbo-alternator of 1,500 kW 


capacity complete with condensing plant, for the North 
Battleford power station, Saskatchewan The turbine is 
to be of the type, driving the alternator at 
1,200 r.p.m. by means of double-helical reduction gearing 
it 2.300 volts, 

of 60 


pass out 


The umt will supply three-phase current 
and at the standard ( frequency 
per second 


inadian evcles 


Messrs, Tue Barrisn THomson-Hovuston Company, 
Limirep, Rugby, in connection with extensions to the 
electrification of the South African Railways, have just 
recived an order for 18 mercury-are rectifiers for inverted 
operation. The rectifiers are to be installed in nine sub 
stations ; the incoming supply will be 88,000 volts, three 
phase, 50 cycles, while the outgoing will be 3,000 volts 
direct -current Inverted of the rectifiers 
effected by means of grid control; grid control will also 
be used to maintain the substation voltage constant under 
varying load conditions The contract includes 
large number of high-speed circuit -breakers. 


operation 


18 


also a 


Messrs. MereyweaTHeEerR AND Sons, Limirep, Green 
wich-road, London, 8.E.10, have received an order from 
the Corporation of the County Borough of Grimsby for 
& motor turn-table fire with all-steel ladder, to 
reach to a height of 100 ft. The ladder will be equipped 
with life saVInNg apparatus, water-tower monitor nozzle, 
ind telephone apparatus. The machine will also be fitted 
with « powerful fire pump capable of delivering 400 
gallons per minute. The operation of the fire pump 
and all the movements of the ladder will be carried out 
by the propelling petrol motor. 


escape 


l'un Nationat Smoxe ABATEMENT Socrery.—The fifth 
annual report of the National Smoke Abatement Society 
for the year ending June 30, 1934, states that increasing 
interest in the smoke problem is being shown by the 
Press, public associations and local authorities. The 
fifth annual conference of the Society, which was held 
in Sheffield from September 22 to 24, 1933, was attended 
by 117 members, delegates and visitors, while the 
meeting held each summer in London, on this occasion, 
took the form of a symposium of eight papers on the 
subject of smokeless fuels for use in the open grate. 
The meeting, which was well attended, took place at 
Caxton Hall, Westminster In addition to these 
two main meetings, numerous conferences, lectures, and 
instructional classes were held in various parts of the 
country, mainly by the Regional Committees, the 
Scottish Branch, and the Society itself. The accounts 
show that the income for the year under review was 996I., 
and the expenditure 9541., leaving a surplus of 427. The 
offices of the Society are at 36, King-street, Manchester, 2. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
The closing date of each 
on 
application to the Department, at the above address, 


sions and in foreign countries. 


tender is stated below. Details may be obtained 


| the reference number being quoted in each case. 
Current-Limiting Reactors, 400 and 800 ampere. City 
Council, Melbourne ; May 20. (A.Y. 12,997.) 


Refrigerating Plant, including } in. liquid-ammonia pipe 
line, 3-in. suction main, cork insulation and supports, 
” units for condensers 
required in connection with alterations to refrigerating 
Cape Town 


and four additional ** shell and tube 


plant at the Municipal Abbatoirs, Maitland. 


Electricity Department ; May 1. (A.Y. 12,998.) 

Insulated Copper Wires, enamel, cotton and silk 
| covered. State Electricity Supply and Telephones 
Administration, Montevideo, Jruguay ; May 22. 


(A.Y. 12,999.) 


Elevating-Platform Trucks, five, battery-type, with a 


lifting capacity of 7,500 lb. each. South African Rail- 
| ways and Harbours; June 17. (G.Y. 15,014.) 


Aeroplane Hangars for the Civil Aviation Branch, 
Government of India. Indian Stores Department, 
Simla; May 13. (G.Y. 15,017.) 


South African 


| Spring Steel, flat, tapered, and round. 
April 29. 


| Railways and Harbours, Johannesburg ; 
(G.Y. 15,018.) 

Platform Weighing Machines, Beranger balances, and 
Egyptian Ministry of Public Works, 
(G.Y. 15,019.) 


tape measures. 


June 3. 


Cairo ; 


| Fire-Box Tube Plates, copper, ten. Royal State Rail- 
| ways of Siam, Bangkok ; May 17. (G.Y. 15,020.) 

| Serew Couplings.—The Indian Stores Department, 
| Simla; April 30. (G.Y. 15,023.) 


Control Gates, two, for parallel.tunnels, complete with 
frames, runways, staunchings, &c. New Zealand Public 
Works Department, Wellington; July 16. (G.Y. 
15,025.) 


Telephone Keys, 3,000, B.P.O.-type No. 194, and 3,000 


| key mountings, type P. Post and Telegraph Depart- 
ment, Wellington, New Zealand; May 14. (A.Y. 
| 13,004.) 


Secondary Batteries, 71 sets of alkaline and lead-acid 
types, for train lighting and electric truck use. Indian 
Stores Department, Simla ; April 30. (A.Y. 13,006.) 

Steel Pipes, 3 in. in diameter, solid-drawn or lap- 
welded, 3 miles. New Zealand Post and Telegraph 
Department, Wellington ; June 11 (G.Y. 15,026). 
| Copper Wire, bare, bright, hard-drawn. Indian Stores 
Department, Simla ; April 30. (G.Y. 15,027.) 
| Rolling-Stock Fittings, including 71,000 galvanised 
division plates for springs, 26,000 back washers for 
buffers, and 1,000 taper cotters. Indian Stores Depart- 
ment, Simla; May 2. (G.Y. 15 031.) 








PERSONAL. 


Messrs. MORELAND, HAYNE AND ComPaNy, LIMITED, 
80, Goswell-road, London, E.C.1, inform us that Messrs. 
M. G. Luntz and W. H. Vickers, A.M.Inst.C.E., have 


been appointed additional directors of the Company 


The Wreath Quay Engineering Works of Messrs. 
MacColl and Pollock, Limited, on the River Wear at 
Sunderland, have been sold to Messrs. Taos. W. Warp, 
Limrrep, Albion Works, Savile-street, Sheffield, and the 
extensive plant formerly used for marine engineering and 
boiler making is to be dismantled at once. 


Messrs. VickerRs-ARMsTroNGs Limirep, Vickers 
House, Broadway, Westminster, 8.W.1, have purchased 
the entire share capital of Messrs. Palmers Hebburn 
Company, Limited. We are informed that there will 
be no change in the management of the Company, which 
will continue to be in the hands of Mr. E. L. Champness 
as managing director 


Messrs. Tue Street Barret Company, Limirep, 
Wharf, Uxbridge, Middlesex, have opened a 
provincial office to cater for the whole of the Midlands 
and the North of England, at 2, Bank-street, Sheffield, 
the resident manager in charge being Mr. F. C. Fieldsend. 


Mr. ArTHUR ANDREWS, managing director of Messrs. 
Drummond (Sales), Limited, Birmingham, and a director 
of Mesars. Drummond Brothers, Limited, Guildford, has 
joined the board of directors of Messrs. William Asquith, 
Limited, Highroad Well Works, Halifax, and will take 
special interest in the sales policy and arrangements of 
the Company Messrs. Drummond (Sales), Limited, 
have been appointed sole agents for Messrs. Asquith for 
Birmingham and the Midlands. and, in addition, sole 
agents for all users connected with the motor trade. 


Messrs. Swircencear Aanp Cowans, Limwmrep, Old 
Trafford, Manchester, are carrying out extensions to 
their works, comprising additions to the machine and 
erecting shops and the construction of a two-storey 
building for additional stores and warehouse accommoda- 
tion. When the alterations are complete an area of 
nearly 15,000 sq. ft. will be added to the floor space of the 
factory. 


Mr. B. UnpeRHILL, of the factory technical staff of 
Messrs. Cadbury, Bournville, Birmingham, has retired 
after 31 years’ service. He had charge of the refrigerat 
ing and filter plants and was connected with the water 
supply and cold storage for the whole of that time. 
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NOTES FROM THE SOUTH-WEST, 


CarpiFF, Wednesday, 

Welsh Coal Trade.—It hardly comes a8 a surprise jp 
South Wales, where conditions have been so slack fo 
long periods, to find that in the heart of the best steam 
coal area about 1,000 men of the reduced number 
employed at the Ferndale group of pits have been giver 
the necessary notice to terminate their contracts. Sim. 
larly, it is announced that three pits at Gwaun-coe. 
Gurwea, employing about 3,000 men, are to cease 
operations until further notice. Gellyceidrim Collier; 
which has been employed only two weeks in the las 
ten, will be idle all this week. These latter pits ar 
all in the anthracite area, and the action taken by the 
management shows how disappointing this branch oj 
the Welsh coal industry has been since last autumn 
The opening of the Canadian import season will commence 
at Montreal and other St. Lawrence porte about the 
end of the month, and already several steamers, laden 
at Swansea and Port Talbot some weeks ago, have been 
dispatched to arrive on the opening of navigation 
as soon as the St. Lawrence is ice free. While hopes 
of passing the existing record of shipments to Canada 
have not been abandoned, surprise was occasioned by 
the announcement.that 30,000 tons of French Cochin 
China anthracite had been purchased by Canadian 
interests, while there was every probability of larger 
quantities being taken from the U.S.A., Russia, and 
other competitors. It seems unlikely that the British 
Trade Commission will bring back more business fron 
Italy, where economic conditions govern trade for the 
present. Inland trade is also declining. Domesti 
needs fall away sharply at the end of the winter season 
while the industrial requirements steadily diminish 
with the progress of methods of economy in the use of 
coal for steel making and other processes. The scheduk 
of minimum prices remains unaltered. 

Iron and Steel_—That the production of iron and stee 
in South Wales and Monmouthshire has not been able 
to regain the levels of last autumn has been obvious 
| for some time. January production of pig iron showed 
little variation but with only 133,400 tons of steel turned 
out, there was a decline of 22,000 tons compared with 
January, 1934, and of 11,000 tons compared with Febru 
ary, 1934. The reduction of the Belga seems likely to 
neutralise the extra taxation on Belgian steel, and it is 
thought probable that imports of that commodity into 
South Wales will continue on a substantial scale. Since 
April 1, imports of steel have been almost entirely 
suspended. The outlook is less encouraging, especially 
as the holidays at Eastertide will have their influence 
Official prices lately in operation have remained unaltered 
At the conference of the Transport Workers’ Union, 
to be held at Cardiff next Saturday, one of the subjects 
for discussion will be a proposal that a protest shall be 
made against the operation of the tinplate pooling scheme 
It is claimed that as the employers are paid compensation 





for closing works, the workmen at such works ar 
prejudiced in their employment. A resolution will 
submitted to request the employers to discontinu 


this arrangement. The general operation of sales agree 
ments, and the loss of certain markets by the maintenance 
of high prices will also be the subjects of resolutions 
calling for a revised policy. 








PHILADELPHIA Movror SuHow.—A confidential report 
on the 34th annual Automobile Show, recently held in 
Philadelphia, U.S.A., has been issued by the Depart 
ment of Overseas Trade. Interested United Kingdom 
firms can obtain copies on application to the Depart 


ment, at 35, Old Queen-street, London, 8.W.1, and 
quoting reference G.Y. 14.942. 
WATLING-STREET BrIDGE ReEconstRuUcTION.—Thi 


Minister of Transport has made a grant, equal to 75 per 
cent. of the cost, towards reconstructing the Stag railway 
bridge at Fenny Stratford, on Watling-street. This is 
the first item in the programme of the Buckinghamshire 
County Council for eliminating weak privately-owned 
bridges, of which there are 15 on the classified roads 
in the county. Owing to recent improvements the 
road, for a distance of 15 miles both north and south 
of the bridge, is 30 ft. wide, except for two short lengths, 
but at the bridge it narrows down to 22 ft. Moreover, 
the railway company had proposed to restrict its us 
to loads not exceeding 5 tons. This would have resulted 
in a serious dislocation, as no suitable alternative route 
is available and the road carries 20,000 tons of traflie 
per day. 

Overseas Markers FoR British Goops.—0l- 
fidential reports on the markets for various commodities 
in a number of countries have recently been issued by the 
Department of Overseas Trade, 35, Old Queen-street. 
London, 8.W.1. We give a list of these below, together 
with the reference number, which should be quoted by 
United Kingdom firms when making application to the 
Department for copies. Motor vehicles in lraq (G.¥ 
14,634), and in the Philippine Islands (G.Y. 14,631); 
motor-vehicle and bicyele tyres in Finland (G.Y. 14,586); 
internal-combustion engines in Egypt (G.Y. 14,726); 
radio apparatus in Estonia (A.Y. 12,787) and in Switzer 
land (A.Y. 12,778); galvanised sheets in Palestine (G.Y. 
14,697); printing and book-binding machinery 12 Hol- 
land (A. Y. 12,876) and in Belgium (A.Y. 12,791) ; elect 
batteries in Jamaica, The Bahamas and British Hon 
duras (A.Y. 12,870); artisan’s tools and agriculture! 
implements in India (G.Y. 14,672); abrasive wheels c 
Switzerland (G.Y. 14,491); baling hoops in Brat 
(G.Y. 14,533); wire netting in Norway (G.Y. 14,534); 
and scales and weighing machines in Australia (4- 
14,714). 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—There has been very little change 
in the state of the Scottish steel trade over the wool, 
and a healthy demand still exists for most classes of 
material. In one or two cases, consumers are pressing 
for deliveries and plant generally is being kept fully 
employed. The bulk of the current business is on home 
account, export orders being very poor generally, and 
overseas buyers are holding back until they see how 
our increased tariffs will be met by Continental makers, 
who are expected to quote very keenly in some of the 
overseas markets, in which we formerly had a big pull. 
The outlook at the moment for the local producers is 
very good, and before long the position regarding the 
export side of the trade will become much clearer. The 
black-steel sheet makers are still very busy in the pro- 
duction of both light and heavy sheets for the home 
market, but export orders generally are very poor. 
The near approach of the opening of the St. Lawrence 
to navigation has not yet been felt here, as very few 
orders have come to hand, but makers are hopeful of 
the usual seasonal demand maturing, even if some- 
what later than usual. No change has been made 
in prices and the following are the current quotations :— 
Boiler plates, 91. 5s. per ton ; ship plates, 81. 15s. per ton ; 
sections, 8/. 7s. 6d. per ton ; black-steel sheets, 4 in., 
81. 10s. per ton; and No. 24 gauge, in minimum 4-ton 
lots, 101. 10s. per ton ; and galvanised: corrugated sheets, 
No. 24 gauge, 131. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade there is rather more business going 
through, but all demands are easily met. The prospects for 
bar iron and re-rolled steel bars are considered to be 
brighter, and producers are anticipating a better demand 
when the effect of the increased tariffs is fully realised. 
The current prices are as follows :—Crown bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 7/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade continues good, and makers are well 
placed with business for the next month or two. The 
current output is going steadily into consumption, but 
forward bookings are ‘a ‘shade quieter. To-day’s 
market quotations are as follows :—Hematite, 7ls. per 
ton, delivered at the steel works; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron, from Glasgow Harbour for the week ending last 
Saturday, April 6, amounted to 245 tons. Of that total, 
235 tons went overseas and 10 tons coastwise. During 
the corresponding week of last year, the figures were 
200 tons overseas and 19 tons coastwise, making a total 
shipment of 219 tons. 

Wages in Manufactured Iron Trade Reduced.—The 
joint secretaries of the Scottish Manufactured Iron 
Trade Conciliation and Arbitration Board, have received 
intimation from Mr. William F. Andrew, C.A., Glasgow, 
that he has examined the employers’ books for January 
and February, 1935, and certifies that the average net 
selling price brought out is 91. 10s. 1- 32d. This means that 
the wages of the workmen will be reduced by 2} per cent. 

Shipbuilding Contracts.—While shipbuilding contracts 
have not been very numerous recently, it is interesting 
to note that during the past week Clyde shipbuilders 
added six orders to their books. Messrs. Fleming and 
Ferguson, engineers and shipbuilders, Paisley, secured a 
contract for a sea-going hopper dredger for Admiralty 
service at Portsmouth. This vessel will be of 600 tons, 
and will be 168 ft. in length. Messrs. Lobnitz and Com- 
pany, Renfrew, booked an order for a tug for New 
Zealand owners. Messrs. William Simons and Company, 
Renfrew, have contracted to build a diving-bell barge 
for the Clyde Trust. The new tug to be built by Messrs. 
Scott and Sons, Bowling, for Messrs. Steel and Bennie, 
will be fitted with engines developing over 1,000-h.p. 
She will be larger than the vessel she is to replace and 
will be the largest vessel in the owners’ fleet. Another 
order booked by Messrs. Scott and Sons is for a motor 
coaster for the Canterbury Steam Shipping company, 
New Zealand. Messrs. Harland and Wolff, Govan, were 
also in the list during the past week, with an order for 
“ passenger and cargo motorship for Bombay. 








Bririst SraNDARD SPECIFICATION FOR TAPER Pins.— 
The British Standards Institution has issued a revised 
edition of the specification for solid and split taper pins 
which was first published in November, 1929. The 
revision embodied in the new edition consists in the 
substitution of a hardness test on the finished pins for 
the tensile test previously specified. Copies of the 
Specification, which is designated No. 46, Part 3-1935, 
may be obtained from the B.S.I. Publications Depart- 
ment, 28, Victoria-street, Westminster, London, S.W.!, 
price 2s. 2d., post free. 


Compression Test SPECIMENS FOR CEMENT Mortars : 


aman \.—-In our article on the above subject we stated 
The Mr. H. J. Gilkey was Head of the Department of 
eoretical and Applied Mechanics at Ohio State College, 


ty ~ in reality, Mr. Gilkey occupies this position at 
ne aa ollege, Ames, Iowa. We tender our sincere 
iat 8 to Mr. Gilkey, who, in a recent letter to us, 

nts out that his idea in suggesting the 2-in. by 2-in. 


by . i 

pA in prism, as a substitute for the 2-in. by 4-in. 
mie * . . 

ge - r, was the fact that the prism could be cast on 

“ide against plain ends in the same manner as the 


el . ' 
= and would not, therefore, require capping, as was 
egested in our article on page 188 ante 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—There is little ito report 
concerning the Cleveland pig-iron trade. Makers are in 
a strong position, and are not keen sellers. Accumula- 
tions at their yards are light, and they experience no 
difficulty in disposing of their limited quantity of market- 
able iron. Local and other home consumers who have 
to buy their supplies are taking full deliveries against 
running contracts, and customers in Scotland are 
expected to make further purchases, while the needs of 
producers’ own consuming works, though in some cases 
not so large as of late, are still substantial. Inquiries 
from abroad are few, but ironmasters are as disinclined 
as ever to entertain overseas offers which are on terms 
much below those obtainable for use at British works. 
Merchants have little opportunity to sell, as principal 
home and Scottish consumers are buying direct from 
makers, and obstacles to transactions with Continental 
firms are difficult to overcome. Fixed minimum delivery 
prices are at the equivalent of No. 3 g.m.b. quality at 
67s. 6d. here, 69s. 6d. supplied to North of England areas 
outside the Middlesbrough zone, 67s. 3d. to Falkirk, and 
70s. 3d. to Glasgow. 

Hematite.—Curtailment of hematite output by the 
closing of Messrs. Gjers, Mills’ furnaces for repairs, has 
had less effect on the market than might have been 
expected, but values are more likely to stiffen than 
otherwise. Plant at the works of Messrs. Gjers is unlikely 
to be restarted before July. Stocks of hematite are 
stated to be fully sold, and much of the make is going 
into use at producers’ own steelworks. Customers in 
the Sheffield district are expected to take larger supplies 
than they have been accepting recently, and producers 
hope to do more business with firms in South Wales. 
Continental hematite is offered freely in foreign markets 
at comparatively very low figures, so that export sales 
of Tees-side products are few and small. Recognised 
market quotations for East-Coast brands are based 
on No. | grade of iron at 69s. for local use, 71s. delivered 
to Northumberland and Durham, 75s. to 78s. delivered 
to various parts of Yorkshire, and 75s. to Scotland. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 g.m.b. Cleveland pig-iron for the first 
quarter of the year having been certified at 588. 3-08d. 
per ton, under the sliding scale arrangements, North-East 
coast blast-furnacemen’s wages are advanced by | per 
cent, for the second quarter of the year. This will raise 
wages from 7-25 per cent. above the standard to 8-25 per 
cent. above the standard. 

Ironstone Miners’ Wages.—Cleveland Ironstone Mine- 
owners met the employees’ representatives here this 
week, and agreed to an advance of 1} per cent, in miners’ 
and quarrymen’s wages as from the 22nd inst. 

Foreign Ore.—Imports of foreign ore are heavy, but 
new business is little heard of. Consumers are unwilling 
to acknowledge, as,market values, prices asked for certain 
ores. Best rubio is put at 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are rather anxious to arrange new contracts. 
Supply is very ample, and good medium qualities are 
no more than 19s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished iron and steel are busy, but would welcome 
freer buying. Manufacturers of finished commodities 
are turning out heavy tonnage and report good orders 
coming forward. Subject to the usual rebates, prices for 
home purposes stand: common iron bars, 91. 12s. 6d. ; 
packing (parallel), 8l.; packing (tapered), 10l.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
111. 10s.; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8/. 10s. for parcels of 500 tons 
and over, and 9l. for smaller lots; and fish plates, 
127. 10s. Black sheets (No. 24 gauge) are 101, 10s. for 
delivery to home customers, and 91. 5s. f.0.b. for ship- 
ment abroad; and galvanised corrugated sheets (No. 24 
gauge) are 13l. for delivery to home customers, and 
111. 5s. f.0.b. for shipment overseas. 

Scrap.—The scrap market continues fairly active. 
Heavy steel is in good demand, and is quoted 5ls. 6d. 
to 52s. 6d., machinery metal commands 55s., and heavy 
cast-iron is fully 53s. Users of light cast-iron, however, 
have covered requirements, and 45s. is now quite a sellers’ 
figure. 








Tue Cope or THE Roap.—The Eagle Star and British 
Dominions Insurance Company, Limited, 1, Thread- 
needle-street, E.C.2, have prepared a booklet in co-opera- 
tion with the Ministry of Transport entitled The Code of 
the Road. The booklet, which is being distributed free 
of charge, is intended to assist in the reduction of road 
casualties. The information which it contains is based 
on the experience of the Company in dealing with a very 
large number of claims arising out of road accidents, 
and should, therefore, be of particular value to those 
interested in road problems. While every driver ought 
already to be familiar with the information given, 
the fact is justifiably stressed that many drivers of long 
experience unconsciously violate road rules every day. 
This regrettable truth is brought out in the booklet by 
illustrations depicting risks which are not worth taking, 
each illustration embodying a departure from the rules 
governing eerrect driving. No illustration is, however, 
included to bring out the commonest fault of British 
drivers, that of cutting corners. This fault, which might 
well be emphasised, is dealt with in an exemplary manner 
in the majority of other countries. 


NOTICES OF MEETINGS. 


Institution or NavaL Arcuitrects.—To-day, 10.30 
a.m., The Royal Society of Arts, 18, John-street, Adelphi, 
W.C.2. Annual General Meeting. For programme, see 
page 334 ante. 

INsTITUTION oF ELecrricat Enaineers.—ZIrish Centre 
(Dublin) : To-day, 4 p.m., The Gaiety Theatre, Dublin. 
Faraday Lecture on “ Electricity in the Life of To-day,” 
by Professor E. W. Marchant.-—Sheffield Sub-Centre : 
Wednesday, April 17, 7.30 p.m., The Royal Victoria 
Hotel, Sheffield. ** Electrical Control of Road Traffic by 
Vehicle Actuation,” by Mr. T. P. Preist. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Extra General Meeting. 
“* Aerodynamical Research and Hydraulic Practice,” by 
Mr. A. Fage. 

INSTITUTION oF CiviL ENGINEERS.—Belfast and District 


Association: Monday, April 15, 6.30 p.m., Queen’s 
University, Belfast. “‘ The Preparation of Estimates for 
Public Works,” by Mr. F. C. Fforde. Institution : 


Tuesday, April 16, 6 p.m., Great George-street, S.W.1. 
Ordinary Meeting. (i) “ Billingham Branch Bridge,” by 
Messrs. W. P. Haldane and Gilbert Roberts. (ii) ** Tees 
(Newport) Bridge, Middlesbrough,” by Messrs. J. A. K 
Hamilton and J. T. Graves. 

Nortu-East Coast Instrrution oF ENGINEERS AND 
SurpsuiLpErRs.—-T'ees-Side Branch : Thursday, April 18, 
7.30 p.m., The Cleveland Scientific and Technical Insti- 
tution, Corporation-road, Middlesbrough. ‘* Production 
in Engineering Works,” by Mr. I. C. Green. 


For Meetings of other Societies, and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel —The steel and engineering branches are 
making satisfactory progress. A substantial volume 
of business is being done in raw and semi-finished 
materials. The recent lull in forward buying is less 
acute. Most of the orders in circulation are on inland 
account. Overseas needs are not impressive. Works 
producing basic-steel billets are operating to capacity. 
The call for acid steel is variable. Related departments, 
such as cogging and bar mills, forges, press shops, and 
rod mills are handling larger outputs. The scrap market 
is more healthy, and buying is on a larger scale than 
for some time past. Recent improvement in the demand 
for railway rolling stock has nea maintained, though 
the gross volume of business is still below normal. Over- 
seas requirements show a slight increase. Sheffield 
firms specialising in the manufacture of ironworks’ and 
steelworks’ machinery are supplying increased tonnages 
of such plant to newly-industrialised countries. Improve- 
ment in the gold- and tin-mining industries has had 
a beneficial effect on works producing dredging apparatus, 
notably machinery parts made of manganese steel. 
Dredger buckets are in demand by New Zealand, while 
South Africa is calling for washing and refining plant. 
Coal-mining equipment is an improving line on overseas 
account. British collieries are ordering sparingly. In 
contrast, the demand for road-making and building 
equipment is progressive. Works producing cement and 
concrete-mixing plant have attractive order books. 
The special steel-making branches are working at high 
pressure, the automobile and aircraft industries being 
extensive buyers. There is an exceptionally heavy call 
for stainless steel. Heat- and acid-resisting materials 
also find a ready market. The tool trades are doing 
a bigger overseas trade, all types of engineers’ small tools 
being in demand. Farm and garden implements are 
among the most outstanding lines. The latest inquiries 
include some from London for tool steel, steel-wire bars, 
and engineers’ small tools, and from Warwickshire for 
shears. 

South Yorkshire Coal Trade. 
undergone little change. Overseas requirements do 
not show much improvement. Industrial fuel is in 
active demand on home account, and local iron and steel 
works are buying heavily. The call for steam coal 
remains at a satisfactory level. The house-coal market 
has developed more life, but sales are below normal. 
Foundry and furnace coke are steady. Quotations are : 
Best branch handpicked, 24s. to 26s.; Derbyshire best 
house, 20s. to 22s.; Derbyshire best brights, 17s. 6d. 
to 19s.; best screened nuts, 16s. 6d. to 17s. 6d.; small 
screened nuts, 15s. 6d. to 16s. 6d.; Derbyshire hards, 
16s. 6d. to 17s. 6d.; Yorkshire hards, 16s. 6d. to 17s. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. 


The general position has 








Bat.i-Bearine Castors.—Messrs. John F. Atkinson, 
14, New Bridge-street, London, E.C.4, who have manu- 
factured for some years various heavy types of castors 
for use in works and elsewhere, have recently placed on 
the market a new design of castor, which embodies 
several novel features. Instead of the wheel revolving 
on the axle, as is the case with ordinary castors, it is 
rigidly secured to the axle, the outer ends of which run 
in two hardened steel ball journals located in the fork 
ends. This arrangement provides a wide bearing anchor 
age and eliminates play. The bearings are sealed by 
domed dust caps and the wheels have iron centres and 
vuleanised rubber tyres. The castor, as a whole, is of 
robust construction, and is silent in action; it is desig- 
nated * Model C.F.,” and is available in various sizes, 
ranging from 1j-:n. to 4-.n. wheels. We understand 
that orders for many thousands of sets have already 
been placed, and that hospitals, especially, have found 





the castor particularly useful for their purpose. 
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RESEARCH IN RELATION TO 


HIGH-SPEED AIRCRAFT. 

Artrr the five and twenty years during which 
flight in heavier-than-air machines has been an 
assured fact, it is now evident that the mere novelty 
of flying can make no enduring appeal to the travel- 
ling public and that high speed is the most attractive 
feature which aircraft can offer in competition with 
alternative forms of passenger transport. Over 
more than half of the post-war period of develop- 
ment of commercial aviation, cruising speeds of 
transport machines increased rather slowly up to 
about 110 m.p.h., and it is only within recent 
years that this rate of progress has been so far 
accelerated that in Europe speeds above 140 m.p.h. 
have been attained, or that on certain specially- 
equipped American air lines mean speeds exceeding 
160 m.p.h. are achieved. For a given form of 
aircraft, increased speed involves increased output 
and weight of power equipment with a consequent 
decrease of pay-load and increase of transport costs. 
In all parts of the world, therefore, designers and 
operators of commercial aircraft are faced with the 
necessity of judiciously balancing power installation, 
structural design and altitude of flight so as to arrive 
at the optimum technical conditions under which a 
maximum net revenue may accrue. So far as 
concerns the economic possibilities of high speed 
and altitude of flight, air lines in this country 
are at some disadvantage compared with Conti- 
nental and American services on account of the 
short distances between terminals. The increased 
speed associated with high altitude flying obviously 
cannot be utilised unless the time occupied in climb- 








duration of flight. Similarly, in short range 
services, and more particularly if the airports are 
appreciably distant from the ultimate destination 
of passengers and freight, the gain in time achieved 
by increased speed of flight is of much less relative 
importance than for machines operating over long 
distances. On the other hand, the air, regarded 
as a traffic route, is unhampered by the obstacles 
which confront railway and road transport operators 
in their endeavours to increase the speed of land 
vehicles. As an alternative, moreover, to trans- 


84 | port by sea, air travel is so markedly briefer as 


perhaps to offer a dual attraction to the less sea- 
worthy type of passenger. 

The tendency to exploit these, so to speak 
natural, advantages is reflected nowadays in the 
development of aeroplane design along lines calcu- 
lated to produce low-resistant body and wing forms 
in combination with high or variable-pitch airscrews. 
But the value of high speed in transport cannot, 
of course, be realised unless it is accompanied by 
safety ; and quite apart from the problems associ- 
ated with safe flying, which are common to all 
types of aircraft and which are as yet only partially 
solved, the fast machine is presenting its own new 
problems demanding immediate attention. The 
situation thus calls for experimental work along 
two somewhat different lines directed to the same 
ultimate objective. One of these is concerned with 
the improvement of airscrews and aeroplane bodies, 
both separately and in combination, whilst the 
other involves the investigation of aircraft stability, 
spinning, flutter, buffeting, and a variety of related 
problems affected by flying speed. In one or more 
directions, all the foregoing questions are being 
studied in the aerodynamical laboratories of this 
country, and the published accounts of recent 
progress achieved contain many points of interest. 
For the most part, this work is conducted in wind 
tunnels working at atmospheric pressure, but the 
compressed-air tunnel at the National Physical 
Laboratory is showing how the data so obtained 
should be applied to full-scale design and _per- 
formance, whilst providing, at the same time, a 
means of investigating scale effects which becomes 
more and more necessary as the average speed of 
aircraft increases. 

A matter of considerable importance in the design 
of low-resistant aircraft forms is the mutual aero- 
dynamic interaction between the different parts of 
the same structure. This interference between the 
wings and body has been the subject of wind tunnel 
experiments with a streamline form, of circular 
transverse section, fitted internally with a small 
electric motor driving a four-bladed tractor- 
airscrew. Measurements were made, over a range 
of airscrew conditions, of the effects produced by 
attaching wing roots of R.A.F.31 section in various 
positions round the body at a constant distance 
from the nose. The results show that the worst 
position occurs when the upper wing surface is in 
contact with the underside of the body, whilst 
the best position is that where the wing chord is 
slightly above the centre line. Trials made with 
and without the airscrew running have demon- 
strated that the slipstream tends to improve the 
bad positions where the wings are low down on the 
body (without, however, making them superior 
to the good positions), while it has the opposite 
effect on certain of the high wing-body combinations. 
An incidental outcome of these experiments was 
to establish that the presence of wings on a body 
with tractor-airscrew running reduces the suction 
over the tail caused by the rotation of the slipstream 
with a consequent improvement of overall perfor- 
mance. This work on a body of relatively simple 
form is now being extended by a further series of 
experiments with models of typical aircraft fuselages 
of the open cockpit and cabin patterns. 

There is no reason to doubt that the comparative 
effects of good and bad wing positions, revealed 
by the experiments described above, will be applic- 
able to full-scale design. This view is fully sup- 
ported by the results of recent tests, described by 
Mr. E. F. Relf in a paper to the Royal Aeronautical 
Society,* of the effect of ring cowlings in reducing 
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ing is a relatively small proportion of the total 


* « Results from the Compressed-Air Tunnel, 
R.AeS., vol. xxxix, No. 289 (January, 1935). 
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the drag of radial engines. Measurements in the 
Teddington compressed air tunnel have shown that | 
the reduction of air resistance, amounting to some 50 
per cent., achieved by fitting circular or polygonal | floating. Subsequently, the greatly increased drag 
Townend rings to body-engine combination, | reduces the length of run along the ground by 
persists up to the highest values of Reynolds number | 40 per cent. to 60 per cent., according to the type 
ittainable in the model experiments. | of machine and the fitting employed. Tests of these 
The value of discovering how to control the flow | devices in the compressed-air tunnel at Reynolds 
of air so as to utilise it in the design of low-resistant | numbers up to that corresponding to the stalling 
aircraft is only one aspect of the interference problem. | condition of an aeroplane of moderate size have 
Research in another direction is exemplified by a| shown that they are likely to prove even more 
study of the aerodynamic characteristics of a flying | effective on the full scale than was indicated by 
on the surface of the sea. The interference | atmospheric wind-tunnel tests. A very interesting 
of the sea surface on the lift and pitching moment | discovery is that a wing fitted with either of these 
of a taxi-ing flying boat exerts a marked effect | flaps has a maximum lift coefficient which drops very | 
on the take-off run because the resulting change in | suddenly at the stall and, if approached by decreas- | 
ingle of attack and immersion of the hull produces | ing incidence from above the stall, occurs at an 
a change in water resistance. These factors have | incidence one or two degrees below that of absolute 
been investigated with the help of a plate mounted | maximum lift. The practical significance of these 
in « large wind tunnel to simulate the surface of the | results is that an aeroplane must be designed to 
A hole in the plate, shaped to the water line | }and at a somewhat lower incidence than that at 
of the hull, allowed the proportion of under-water| which maximum lift is attained with increasing 
body to be varied, and tests have been carried out | jncidence. 
on a model of a six-engined flying boat, at various) [n addition to presenting difficulties during alight- 
attitudes and hull immersions over the working | ing manceuvres, certain modern types of low-drag 
range of full-s take-off conditions, the model | aeroplane show a marked falling off in longitudinal 
airscrews being driven through gearing from an | stability in passing from positive to negative angles 
electric motor inside the hull. of incidence, apparently as the result of the linear 
relation between pitching moment and wing inci- 
dence being destroyed by interference between the 
wings and the body. This is a particularly unde- 
sirable feature in high-speed machines. There is 
some danger of the machine turning over on its 
back, while a strong downward gust may cause 
a sudden dive with over-large downward wing 
loading ; and in any case, the machine is unpleasant 
to fly at high speeds in gusty weather. Studies 
of these and similar questions in stability and 
control are being actively pursued by experimental 
and mathematical analyses, while in the related 
set of blades, having completely flat under-surfaces, | effects of flying speed on flutter and buffeting, 
is being used, the requisite variations in pitch being | particularly of the tail units of large machines, 
whieved by rotating the blades (which are detach- most interesting results of great practical utility 
able and made of aluminium) in a cylindrical boss. | have already been achieved. 
Several blades of the modern Joukowski type have| The main conclusion which emerges from this 
slso been tested, and it is found that the main} brief survey of aerodynamical research is that the 
effect of the new type of section is to obviate the | technical aspects of high-speed flight, difficult 
considerable increase of profile drag near zero lift | as they are, offer no insuperable obstacle and that 
which occurs with the old-fashioned blades. At} actual achievement is constantly ahead of general 
high lifts, the difference between the two blade| practice. So far as commercial aircraft are con- 
sections is small, whilst at the stalling angle the | cerned, this is inevitably the case, but it must not 
old pattern exhibits some advantage. The new} be forgotten that advance along technical lines calls 
sections, therefore, improve the efficiency of low | for constant reconsideration of the optimum speed 
pitch screws, but make little difference on screws | in relation to such other factors as operating costs, 
of large pitch : diameter ratio. the provision of landing grounds and the inter- 
national organisation of aviation. One other conse- 
quence of the upward trend of aircraft speed—-less 
critical perhaps than the economic aspect but too 
seldom given just recognition—is the changes in 
flying technique which pilots are required to master. 
Every general increase of speed implies less time 
for the correction of errors of judgment and, on the 
whole, a more difficult task for the pilot; whilst 
in particular regard to such fittings as the flaps 
intended to facilitate landing, it is obvious that 
only actual trial can decide how far they can be 
practically serviceable, involving, as they do, 
steep descents at high speed in the landing approach 
necessary for the pilot to retain control throughout glide. It is not too much to say that a pilot needs 
the landing operation, and since the loss of speed | to be specially trained for a different technique, 
| especially of landing and taking-off, if full use is to 
be made of the aerodynamic qualities of the devices 
which continue, with no sign of abatement, to be 
produced by scientific research. 


reduces lift while increasing drag, and if applied 
at the end of the flattening-out operation enables 
the machine to be landed without appreciable 
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The importance of including the effects of running 
airscrews in tests of model aircraft is evident from 
examples of interference research. At the 
same time, the great value to designers of systematic 
performance data is fully appreciated. 
One direct result of the increased speeds of modern 
machines is the employment of airserews having 
diameter ratios than were 
in Recent research in 
this subject is accordingly concerned with a family 
of airscrews with pitch : diameter ratios ranging 


from 1-0 to 2-5. For the main series of tests, one 


these 


tirscrew 


much greater pitches : 


previously common use. 
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Che influence of the demand for high speeds 
airscrew common to land and sea 
aircraft, but in certain other respects the land 
plane problem is essentially different from that 
mentioned above in connection with the six-engined 
flying boat. One particular question, bearing on 
aircraft control, arises directly from the trend 
towards high wing loading and low drag in modern 
machines. Stalling speeds tend to be high, the 
deceleration due to aerodynamic resistance is low, 
and increasing difficulty is being experienced in 
landing within a reasonably short length. A con- 
siderable margin of speed above stalling speed is 


on design is 


during flattening out is nowadays small on account 
of low drag, there is a correspondingly long floating 
period preparatory to touching the ground at mini- 
mum speed. With a view to countering these 
changed conditions, various devices on the aero- 
dynamic brake principle are advocated, notably 
the provision of a projecting plate (the “ Shrenk ”’ 
flap), or a “ Zap” tap below the lower surface of 
the wings near the trailing edge ; or, alternatively, 
spoiler” plate projecting above the upper 
wing surface near the leading edge. These fittings 
ive flush with the wings in normal flight and project 
under the control of the pilot. The “ Shrenk” 
Zap” flap greatly increases the maximum 
lift, thus reducing landing speed, while at the same 
time increasing drag so that the approach gliding 
angle can be increased and the floating manceuvre | 
preliminary to landing eliminated. The 
“ spoiler plate, on the other hand, drastically 











MASONRY STRUCTURES AND 
VIBRATIONS. 


Matrers pertaining to the preservation and | 
safety of historical buildings and structures generally | 
are, for a number of reasons, of common interest to 
engineers and architects in all parts of the Pal 
The reasons are manifest when the subject is exa- 
mined from the professional point of view, for when | 
all is said and done the principles of engineering | 
science are of universal application. Moreover, | 
the historical associations of such edifices frequently | 
extend far beyond the frontiers of the country in 
mind, for which reason many share the concern | 
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expressed by Professor G. Cicconetti and the late 
Senatore C. Ricci, in their recent official report 
on the present condition of the campanile of the 
cathedral at Pisa. The repetition of an earthquake 
similar to that which occurred in Italy in 1846. 
would probably bring in its train most regrettable 
consequences in that region. It is not without 
interest to recall that a few years ago the state of 
our own cathedral in London gave rise to anxiety, 
due almost entirely to the effect of vibrations on 
the structure. As is well known, there are other 
contributory causes operating in the case of the 
famous Leaning Tower, as is also true of the tower of 
N6étre Dame in Strasbourg. Both of these tower, 
however, are in areas where earthquakes are not 
unknown—in fact, the record of disturbances at 
Strasbourg commences in the year 1289, when a 
noteworthy shock was recorded by a chronicler 
(terre motus factus est una die quinque vicibus). 

In view of the fact that the surface of the 
Washington Monument at Washington, D.C., has 
for many years shown an objectionable tendency to 
spall at the joints, special interest is attached to the 
contribution recently made by Mr. J. J. Creskoff to 
the Franklin Institute, and entitled ‘‘ The Washing. 
ton Monument: Is it Earthquake Proof? Is 
Spalling Preventable?” This so because of 
the size of the structure, which is situated near 
White House, and during certain periods of the 
year it goes to make a most attractive view when 
seen from the opposite side of the neighbouring 
water. In outline the section of the monument 
is square, being about 55 ft. at the base, and 
decreasing uniformly up to a level of 500 ft., where 
the sides are 344 ft. in length; at that level a 
pyramid-shaped top extends the total height to 
555 ft. A square shaft some 25 ft. broad is con- 
structed through the centre of the structure and 
up to a height of 150 ft., where the shaft is increased 
in dimensions, within a vertical distance of 9} ft., 
to a square of 314 ft. side, which dimension is 
maintained throughout the remaining part of the 
height. The weight of the monument proper is 
39,500 tons, which is supported by a square founda- 
tion block, measuring 127 ft. at the base and extend- 
ing to a depth of 37 ft. 

In the course of his analytical examination, Mr. 
Creskoff is led to compare the structure to a vertical 
beam which is hinged at the lower and free at the 
upper end, vibrating under the influence of an 
earthquake having a period of 1-5 seconds. This 
procedure leads the author to conclude that the 
monument is safe with respect to such disturbances. 
Quite apart from views that might be entertained 
with regard to the validity of the method, some 
engineers will be inclined to question the involved 
assumption that a masonry building of this type 
vibrates in a manner which may reasonably be 
compared with that of an elastic beam. Due 
to the absence of reliable information on this very 
important subject, it is well to note that, to the 
unaided eye, tall chimneys when falling during 
felling operations not infrequently appear to move 
as rigid masses through the first 10 deg. of inclina- 
tion. As this range of are is comparable with 
what would be involved in a dangerous kind of 
disturbance in the earth, it can be inferred that 
mass or masonry structures tend to move as rigid 
bodies about their bases when earthquakes act on 
them. Incidentally, it should not be impossible 
to add to our knowledge in this sphere of engineering, 
by photographing a chimney in the course of its fall. 
A film camera fitted with a suitable lens working 
in conjunction with an electrical contact across which 
passed a heavy plumb-bob, suspended from_ the 
top of the shaft, should form a very sensitive 
timing device for a film that would not need to 
record the motion beyond about 15 deg. from 
the initial position of the stack. Granted that s 
sharply-defined image were obtained, approximate!) 
perpendicular to the plane of motion, an application 
of the art of the astronomer with his instruments 
for the measurement of stellar motions from photo 
graphic plates might reveal some instructive facts 
about the behaviour of mass structures whet 
executing relatively small vibrations about the 
position of equilibrium. 

It is gathered from the paper re 
spalling is practically confined to the lower ! 
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of the monument, in connection with which it would 
have been of interest to English engineers—who 
are naturally not so familiar with this subject as 
their American colleagues—to know whether 
that dimension corresponds to the level at which 
building operations on the edifice ceased during 
the vears 1855 and 1877. Such a fact may well 
have an important bearing on matters relating 
to the cause of the spalling, since the level in question 
corresponds to the point at which the thickness 
of the wall more or less suddenly decreases by an 
amount equal to 3-2 ft. 

There is another and, perhaps, much more impor- 
tant aspect of the subject, a full examination of 
which would call for detailed information on a 
number of points that are not mentioned in Mr. 
Creskoff’s paper. Experience in this class of work 
shows that when a mass structure is situated near 
the banks of a river whose rate of flow undergoes 
appreciable variations, during what may be referred 
toas the dry and wet seasons, a marked synchronism- 
effect is usually apparent in graphs showing the 
rate of flow in the river and the variation of inclina- 
tion of the tower under examination. Speaking 
very generally, this phenomenon might be regarded 
as a characteristic of glacial rivers which pass over 
regions where earthquakes are known to occur. 
The period associated with this motion, if such a 
term may be used in these circumstances, is very 
long, but it persists year after year in producing 
stresses on the structure. It follows, therefore, 
that a possible factor in the spalling action on the 
monument might be elucidated by plotting graphs 
showing simultaneous values for the water-level 
of the river Potomac and the variation of the inclina- 
tion of the structure during an interval corresponding 
to an average year or so. A long wire or rod sus- 
pended from the top of the shaft, to the lower end 
of which was attached a heavy plumb-bob, would 
form an inexpensive and sensitive pendulum for the 
determination of the daily variation in the inclina- 
tion; the corresponding orientation could be 
found by placing the measuring scale on a large 
dise marked with the cardinal points of the compass. 
There are reasons for assuming that, in general, 
the water-level at a place on the bank of the river 
above rather than below the city would be the most 
reliable point of reference to take, since we under- 
stand that the river ceases to be tidal beyond 
Georgetown. While it is impossible to express 
anything approaching a considered opinion on 
such matters without the necessary data, it would 
seem that the presence of the neighbouring river 
Anacostia might be neglected here. 

Further, a knowledge of the nature and formation 
of the strata lying between Washington and the 
(reat Falls of the Potomac, some 15 miles higher 
up the stream, might suggest that the presence of 
these falls is a factor worthy of consideration. 
The falls include a cataract about 35 ft. high, 
but their potential importance here lies in the 
fact that there is a series of rapids about a mile 
in length. Due to variation of water-level alone, 
having regard to the information contained in the 
very small sectional diagram that is given in the 
paper, one might expect the spalling to take place 
with respect to a particular orientation, but this 
should tend to disappear if there is a fault running 
approximately from the Mall at Washington to the 
Great Falls. 

In a contribution presented to an American 
institution on this subject, an author may reasonably 
take for granted a good deal of information, but 
it will doubtless be regretted by many engineers 
im more distant parts of the world that the paper 
does not include illustrations of typical fractures 
and cracked joints, in addition to information as to 
whether or not spalling occurs equally on all sides 
of the marble face up to a height of 150 ft. 

A process of underpinning arranged in accordance 
with the orientation of the cracks would be the 
usual method of overcoming the trouble, but that 


this condition ; secondly, it would be reasonable 
to infer that repointing could not be regarded as a 
permanent remedy if cracking at the joints cou- 
tinued under these circumstances. Moreover, if 
the unpointed and cut-back joints persisted in 
spalling, this fact should make for simplification 
im an examination of the problem as suggested 
by the above remarks. On the other hand, the 
tendency to fracture may be almost entirely due to 
excessive vertical loading in a statical sense, in 
which case spalling might be expected to commence 
at a point well above the 150 ft. level, and increase 
in extent from that point downwards to the base. 








NEUTRONS AND RADIOACTIVE 
TRANSFORMATIONS. 

IN a lecture on the above subject, delivered at the 
Royal Institution on Friday, March 29, Lord 
Rutherford of Nelson, 0.M., F.R.S., said the dis- 
covery by Dr. Chadwick of the existence of a new 
type of particle devoid of electric charge, called the 
neutron, had made a great addition to our know- 
ledge of the structure of atomic nuclei. Although 
only three years had elapsed since the first proof 
had been given that fast neutrons were liberated 
when beryllium was bombarded by a-particles, our 
knowledge of the neutron and of its remarkable 
potency in causing the transmutation of many 
elements had advanced with great rapidity. Re- 
searches on the properties of the neutron had been 
carried out in many countries, and a mass of 
important data had now been accumulated. The 
discovery was of great interest, both to the experi- 
menter and to the theoretician, and it was now 
generally believed that the neutron and the proton 
were the primary constituents in building up the 
structure of the nuclei of all elements. 

The mass of the neutron was known to be about 
the same as that of the proton, but it was of great 
importance to fix their relative masses with accuracy, 
since some scientists were inclined to believe that a 
proton could be converted into a neutron, and vice 
versa, under the conditions existing within a nucleus. 
Chadwick and Goldhaber had devised a method 
which seemed likely to fix the mass of the neutron 
with certainty. They had found that the nucleus 
of heavy hydrogen of mass 2 could be broken up 
into a proton and neutron by the action of y-rays 
of high frequency. If the quantum energy of the 
y-ray and the energy of motion of the resulting 
particles were known, the mass of the neutron 
could be deduced. 

Neutrons could now be produced in large numbers 
in a variety of ways. Bombardment of elements 
like lithium and beryllium by the ions of heavy 
hydrogen gave streams of neutrons, but the largest 
effects were observed when heavy hydrogen was 
bombarded by its own ions. The speed of emission 
and number of the neutrons depended upon the 
nature of the transformation. Feather first showed 
that fast neutrons were very efficient agents in 
causing the transformation of nitrogen and oxygen 
nuclei. Fermi, Segré and others had found that 
neutrons were able to produce transformation 
effects in a large majority of the elements. 

When neutrons produced by the action of a-rays 
on beryllium were caused to bombard matter, a 
radioactive substance was produced in many cases, 
which emitted fast electrons and lost its activity 
with time, according to the same laws as naturally 
radioactive bodies did. More than 50 of these 
radioactive bodies had now been found, each losing 
its activity at a characteristic rate. In general, it 
appeared that the neutron, in consequence of its 
absence of charge, was able occasionally to enter 
the nucleus of an atom, causing a violent trans- 
formation often accompanied by the expulsion of a 
proton or a-particle. A new unstable element 
might be formed which broke up gradually with the 
emission, in most cases, of negative electrons. In 
this way it had been shown that many new unstable 





would be a very expensive procedure in this case. 
However, a dual advantage might be gained by 
‘utting back the joints in the customary manner, 
but leaving them unpointed for the time being. 
Such a course of action would, first, enable those 
‘sponsible for the maintenance of the monument 
‘0 see if spalling took place at the joints when in 


isotopes of the elements could be formed and 
studied in addition to the stable ones already 
known. ' 

The method of detecting these unstable elements, 
Lord Rutherford said, was exceedingly sensitive. 
A Geiger-Miiller counter was generally used, and 
this responded to each individual electron which 
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passed through the counting chamber. The number 
of particles entering the chamber each minute could 
be automatically counted. Fermi and his colla- 
borators had shown that the amount of transforma- 
tion could, in some cases, be increased about 100 
times by slowing down the neutrons, and this could 
be effected by passing them through substances like 
paraffin or water which contained hydrogen. In 
head-on collision with a hydrogen atom the fast 
neutron was nearly brought to rest, and under 
such conditions it more readily entered the nuclei 
of some elements and a much stronger radioactive 
element was produced. In general, the neutron 
was the most efficient agent so far discovered for 
producing the transformation of matter. In many 
cases, each neutron entering the material was 
captured and led to a disintegration of an atom of 
the element under examination. 

During the course of the lecture experiments were 
shown to illustrate the properties of neutrons and 
their power of producing new radioactive bodies. 
The ease with which the neutrons passed through 
lead and the rapidity of their absorption in elements 
like cadmium were demonstrated, and also the 
production of radioactive silver and fluorine. 
Other experiments illustrated the increase in the 
effect when the neutrons were slowed down in 
their passage through paraffin, and a particularly 
interesting demonstration showed the disintegration 
of the nucleus of heavy hydrogen into a proton 
and a neutron by the action of penetrating y-rays. 








NOTES. 


CoNTRACTS FOR THE ERECTION OF MACHINERY. 

Ir is probably well known even to those who are 
not lawyers that a contract for the sale of goods of 
the value of 10/. or upwards must (generally) be 
reduced into writing if it is to be enforced. But 
what is a contract for the sale of goods? While 
many of the contracts with which the engineer is 
concerned involve the supply of goods, they also 
involve the supply of labour, and the exercise of 
skill. Must such contracts be in writing if the 
“value” is more than 10/.? A recent case in 
the Court of Appeal sheds some interesting light on 
the question. We refer to Robinson v. Graves 
(1935, W. N. 57), where an artist sought to recover 
250 guineas, the agreed fee for a portrait to be 
painted by him. The defendant relied on the fact 
that there was no agreement in writing, and the 
judge of first instance decided that inasmuch as it 
was a contract for the “sale of goods,’’ he was 
bound to find for the defendant. He felt himself 
bound by an old case of Lee v. Griffin (1861), 
1 B. & 8. 272, where it was held that a contract 
to make a set of false teeth was a contract “ for 
the sale of goods, wares or merchandise.” In that 
case the judge said that in order to decide whether 
a contract be for work and labour or for the sale of 
a chattel, the value of the skill and labour, as com- 
pared with that of the material supplied, is not a 
criterion. In the case under review, however, the 
Court of Appeal held that the contract to paint the 
picture was not a mere contract for the sale of 
goods. ‘“‘It is necessary,” said Lord Justice Greer, 
“to look at the substance of the contract. If it 
was to produce something to be sold and delivered 
by one party to the other, it is a contract for the 
sale of goods. But if the substance of the contract 
on the other hand, is that skilland labour have to be 
exercised for the production of the article, and that 
it is only ancillary to that contract that there will 
pass from the artist to his client or customer some 
materials in addition to the skill involved in the 
production of the portrait that will be a contract 
for work and labour and not for the sale of goods.” 
Accordingly the decision of the Court below was re- 
versed. It is interesting to observe that the principle 
enunciated by the Court of Appeal was adopted 
many years ago in relation to machinery. Thus 
in a case decided in 1843 (Clark v. Bulmer, 11 M. & 
W. 243), the facts were that a man contracted to 





build a steam engine of 109 h.p. for a colliery, to 
be completed and fixed for 2,500/. The engine was 
forwarded in parts and put together at the colliery. 
It was held that this was a contract for work and 
labour and material used, and need not be put into 





writing. The same principle was applied in New 
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South Wales, where it was held (in 1908) that an| much of craftsmanship could be best taught in | on the road was, at times, considerably greate; 
schools, and how much left to be acquired in training | than was imposed by a loaded railway wagon 


agreement to supply a patent electric goods lift, 
to erect it in a certain building in Sydney, and con- 


on the building must especially be studied. 


| 


nect it with the supply cables of the city council | 


was a contract for work and labour and not a 


contract for the sale of goods, which need be in | 
writing (Sydney Hydraulic v. Blackwood & Sons | 


(1908), 8 8.R. N.S.W. 10). 


Roap ACCIDENTS IN 1934. 


A return of road accidents involving death or 


injury, which was issued last week by the Home | 


Office, may be taken as complementary to those 
which are promptly and regularly published by 
the Minister of Transport. It covers the whole of 
1934, and shows that the total number of accidents 
was 204,710, a truly stupendous figure. Of this 
total, 7,155 resulted in fatalities. Actually, the 
number of deaths was 7,343, compared with 7,202 
in 1933, while the injured amounted to 231,603, 
compared with 216,328 during the same period. 
Of the total accidents, 144,707 were attributable to 
mechanically-propelled vehicles, as compared with 
143,654 in 1933, and of these 65,629 were due to 
private cars, 35,927 to motor cycles, 28,852 to 
goods vehicles, and 8,615 to public service vehicles. 
Of the motor cycle accidents, 5,486 were involved 
with side cars, 7,865 with pillion passengers, and 
22,576 with “solo” machines. Of the various classes 
of vehicles to which accidents are attributed, by far 
the largest increase was in regard to pedal cycles, 
the total being 56,436, as against 44,810 in 1933. 
Private cars, however, accounted for the largest 
number of deaths, the figures being 2,266, as against 
2,167 in 1933. The corresponding figure for motor 


cycles was 1,591, as against 1,712 in 1933, for goods | 
vehicles 1,540 as against 1,438, and for pedal cycles | 


1,180 as against 1,029. Horse-drawn vehicles were 
involved in 3,296 accidents, an increase of 203, 
while horses, ridden and lead, were given as the 
cause of 271 accidents, an increase of 46. These 
two classes caused 123 deaths against 107 in 1933, 
while 3,758 persons were injured, compared with 
3,452. From such generalised figures it is impossible 
to draw any useful conclusions, except the not very 
comforting one that every effort should be made to 
bring about an improvement. 


CRAFTSMANSHIP IN THE BurLprna INDUSTRY. 


In lecture, delivered before a Conference 
arranged by the Yorkshire Educational Association 
for the Building Industry, which was held at Sheffield 
on Saturday, April 6, Sir Raymond Unwin put for- 
ward a plea for the retention of craftsmanship. The 
building industry, he said, consisted of the assembly 
of the work of many crafts, and was fortunate in 
that it had retained its dependence on craftsman- 
ship to a greater extent than most other trades. 


a 


This was a privilege which should be highly prized, | 
especially at a time when the advocates of mass | 


production were recognising that building offered 
one of the large fields of action still unconquered 
by these methods. The assumption underlying this 
rush for mass production seemed to be that the 
things produced were more important than the men 
who produced them. If that assumption were ac: | 
cepted by the building industry, we might expect | 
that the present spate of speculative building would 
be followed by a deluge of factory-produced ‘‘ boxes,” 
dropped from passing lorries, for the housing of the 
people. A small saving might be realised by such 
methods, but how much of what was best in human 
life would be lost! If the building industry agreed 
that this gain was emphatically not worth the price, 
it must wake up and tackle the problem by adapting | 
craftsmanship to tie new conditions. This was 
largely a question of education. Scientific knowledge 
of the properties of materials generally must take 
the place of local tradition as to the behaviour of 
local material in local circumstances. With this 
general scientific knowledge must be combined the 
aptitude, the sleight of hand and the celerity of 
action which could only come from local training | 
in actual work. A new technique of building and 
training must, therefore, be worked out to meet | 
the new conditions. There must be secured to 
contractors, foremen and craftsmen that kind and 
extent of scientific knowledge which was needed 
to enable each of them to play their part. How 


| 
| 
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MAIERFORM FISHING VESSELS. 


the Institution of Naval Architects the first paper 
delivered in Great Britain on the subject of the 
Maierform system of hull construction, he referred 
briefly to the initial comparative tests made in open 
water with steam trawlers having Maierform and 
normal form hulls, supplementing his remarks with 
tank test curves of two Maier and five normal 
trawler models which had provided the basis for 
designing the actual vessels. These data have now 
been amplified by Mr. H. Kloess, of the Maierform 
G.m.b.H., in a paper, entitled “‘ Modern Hull Forms 
|for Trawler Types,” read on March 26, before the 
Hull Branch of the Marine Engineers’ Association, 
and repeated on March 28, before the Grimsby 
|Institution of Shipbuilders and Engineers. The 
three Maierform trawlers Eisenach, Gleiwitz and 
Weissenfels were built in 1928 at the Tecklenborg 
yard at Geestemunde, where the normal-form, but 
otherwise sister-vessel Miinchen, had been con- 
structed two years before. All four have identical 
propelling machinery, consisting of reciprocating 
steam engines with a Bauer-Wach exhaust turbine, 
developing a maximum of 700-h.p. The averages 
of 30, 29 and 31 voyages respectively of the Miinchen, 
Weissenfels and Eisenach showed speeds of 10-3 
knots, 10-8 knots to 11 knots, and 10-9 knots with 
fuel consumptions per 24 hours of 6-16 tons, 5-78 
tons, and 5-66 tons. These figures, obtained in 
1928, indicated that the Maierform possessed prac- 
tical advantages, but records of the catches of the 
vessels for the five years 1928-1933, together with 
those of the third Maierform trawler, the Gleiwitz, 
over the same period, afford an even more striking 
|comparison. The total catches of the three Maier- 
| form craft during the five years were, according to 
|Mr. Kloess, Eisenach, 13,027,200 lb.; Gleiwitz, 
| 13,538,600 lb.; and Weissenfels, 13,416,600 Ib. ; 
|while the total of the normal-form Miinchem 
amounted to only 10,086,400 lb.—a superiority of 
approximately 30 per cent. in favour of the Maier 
form. Taken only over a short period, it might be 
supposed that the skill of individual skippers might 
affect the result, but, the author contended, such 
a factor could hardly operate over five years’ 
observations, and it was reasonable to conclude that 
the heavier catches of the Maierform vessels were 
due to better seakeeping qualities, enabling them to 


continue trawling when a normal-form trawler could | 


not. As the owners desired higher speed than was 
possible with the beam-length ratio of the Weissen- 
fels type, the Hans Wriedt and a sister vessel were 
built to a new Maierform design, to give a speed of 
12} knots with 700 h.p.—the power which the 
Miinchen required for 11 knots. Subsequently, a 
further development was made, the H. Fr. Schroder 
being built, with a displacement of about 900 tons, 
and 12 knots speed with 800-h.p.; the design being 
| tank-tested, and the vessel, on completion, under- 


going measured mile trials in loaded condition on the | 


German Navy mile near Kiel, with satisfactory 
results. There are now, Mr. Kloess stated, thirty 
Maierform trawlers built and building; 21 are 
German-built and German-owned, 4 German-built 
and British-owned, 3 Italian-built and Italian-owned, 
and 2 Dutch-built and French-owned. 


Roap-CaRRIER FOR Rarmway WaGons. 


An attempt to meet the competition of the motor 
lorry on its own ground has been made by the 


When, in 1931, Mr. Marley F. Hay read bataee | 


| 


|mounted on a suitable carrier. The German State 
| Railways have developed two types of carrier, the 
| first consisting of two 16-wheel trolleys connected 
by an extensible drawbar, so that wagons of different 
wheel-base may be accommodated. In order to keep 
down the overall height, which is particularly 
desirable in the case of covered wagons, hydraulic 
jacks are incorporated in the carrier, so that after 
the wagon has been run into position, it may be 
dropped to a lower level. Special raised loading 
platforms are provided at the goods stations, the 
carrier being backed into position, so that the plat- 
form and carrier rails are in line, the wagon then 
being run off into position for transport. As 
illustrating the range and convenience of this 
equipment, a film was exhibited showing the trans. 
port of a Mitropa dining car through the streets of 
Berlin, for the purpose of delivering it to an exhibi- 
tion. A wagon mounted on its carrier may be 
taken into a works’ yard or alongside a warehouse 
for unloading, as, however, the carrier an 
expensive article, it cannot usefully be employed 
to carry loaded wagons in storage, and it is thus 
desirable that unloading should proceed immediately 
on delivery. To prevent the carriers being unduly 
held up, demurrage charges have been fixed fairly 
high. In connection with the second type of carrier, 
which is of lighter type, a self-contained portable 
dock has been developed. This is a relatively in- 
expensive article and may be kept permanently at 
a delivery point. On arrival, a loaded wagon is 
run-off on to it and the carrier is able to leave again 
in a few minutes. The dock is designed so that it 
can be towed to site. These carriers, which are 
already in use in a large number of German towns, 
should form a valuable contribution towards facili- 
tating the development of railway service. 


1S 


THE ORGANISATION OF WORLD POWER CONFERENCES. 


As is common knowledge, the World Power 
Conference was founded in Great Britain in 1924, 
when the first plenary meeting was held at Wembley. 
A second plenary meeting took place at Berlin in 
1930, and both before and since that date there 
have been sectional meetings in various parts of the 
world, while preparations are now in progress for 
holding a Chemical Engineering Congress in London 
this year. As a result of all these gatherings a 
great deal of useful information on a variety of 
subjects has been made public, but it soon became 
apparent that if this utility was to be a maximum, 
some continuity of policy and control was essential. 
A central office was therefore established in London, 
and though the activities of this body have been 
reflected in the smoothness with which the different 
meetings have been run, the work that it has been 
carrying on in the intervening periods has rather 
lacked the necessary ingredient of publicity. We 
therefore welcome the publication of the first annual 
report from the offices of the International Executive 
Council at 36, Kingsway, London, W.C.2, and are 
glad to learn that a similar document will make 
its appearance in April of each year. We leam 
from this report that the question of the organisa- 
tion of future congresses has been under considera- 
tion and that recommendations on the subject are 
shortly to be published. Similarly, by-laws govern- 








| 


ing the procedure of the International Executive 
Council and the Central office have also been 
prepared and are about to appear. A great deal of 
work has been done towards the compilation of 4 
Statistical Year-book, which, in accordance with 4 
resolution passed at the Basle meeting, is to contain 


German State Railways, which have introduced | comparative statistics of the power resources of the 


> . ° | 
road-carriers by means of which railway wagons | world. 


As might be expected, this task has not 


may be transported through the streets of towns.| been without its difficulties, but once again it }s 


In this way it is possible to deliver a loaded wagon 
direct to the consignee, even though there may be 
no rail connection to his works or factory. The 
system was described in a lecture delivered to the 
Engineers’ German Circle, on the Ist inst., by 








| 


hoped to publish corrected annual statistics for 
1933 and statistics for 1934 during the present year. 
To facilitate the exchange of information, the first 
number of a new periodical, entitled World Survey, 
which will include the existing International Power 


| Reichbahndirektor Dr.-Ing. H. Culemeyer, who} and Fuel Bibliography, will be issued this month. 


began by pointing out, that this procedure put no! As regards other matters, it has been de« ided to 


undue load on road surfaces, and that in the case 
of exceptional loads, such as ships’ rudders or large 


| boiler drums, which were transported through the | 


make attempts to bridge a gap which exists mm the 
international methods of testing materials. It * 
also hoped to obtain a report on coal specifications. 


streets in many countries, the maximum wheel load! On the other hand, several matters, such 4s the 
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| 
international transmission of electric power and 
hydraulic research, are more or less in abeyance. 
Whether the third Plenary Conference, which it 
was expected would take place in the United States 
in 1936, will be held in that country or at that 
time is still a matter of doubt. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 318.) 

We complete below our report of the discussion 
on Mr. L. W. Schuster’s paper entitled “‘ The Bend 
Test and its Value as a Guide to Ductility”’ read 
at the meeting of the Institution of Mechanical 
Engineers on Friday, March 29. We complete the 
reprint of our abstract of the paper on page 400 
of this issue. 

Mr. J. G. Pearce said that, in 1928, Mr. William 
Taylor had drawn the attention of the members of 
the Institution to the fact that a very large part 
of the literature on materials was devoted to the 
elastic range and was primarily intended for the 
designer, and had commented on the fact that very 
little was provided for those who had occasion to 
manipulate materials, and who had thereby to take 
advantage of the plastic range. The present paper 
would do very much to repair that gap. The author 
had referred to committees of the British Standards 
Institution which had been engaged on this question. 
Personally he knew that one of those committees 
had been endeavouring to rationalise the bend test 
and had been much indebted to the author for his 
experimental work and guidance. The object of 
the committee was to outline for the various specify- 
ing committees the principles on which the bend 
test should be based. Practical considerations 
made it awkward fully to adopt the procedure 
which the author so clearly laid down. In par- 
ticular, it was inconvenient to adopt a width of 
specimen which was a function of the thickness, 
because rapid commercial testing demanded a 
constant width of, say, 1} in. The alternative was 
to vary the diameter of the former, the range of 
which was conveniently given in the paper, in 
Table IV, for 2 in. wide specimens. The constancy 
of the former diameter over the range above 1-3 
would, he thought, be specially noticeable. In 
practice, allowances would have to be made for the 
fact that a thick bar was not capable intrinsically 
of being bent to the same extent as a thin bar; 
and regard might have to be had, too, to the fact 
that in commercial testing a greater margin was 
required over that which was necessary for more 
precise tests under more controlled conditions. 
In fact, the more precise the bend test became, 
the more necessary was it that allowances should 
be made for factors which would otherwise reject 
material competent to meet the demands made 
upon it. 

It was important to notice how the author’s work 
simplified certain bend test requirements, especially 
with regard to the reduction of the bend angle. 
Personally he was specially interested in the cast 
metals, and the bend test was a standard for 
malleable cast-iron. For grey cast-iron, a popular 
test was a transverse bending test. Examination 
of these materials showed that the amount of de- 
flection under load prior to fracture was partly plastic 
and partly elastic. In the case of cast-iron (which, 
incidentally, was by no means as brittle as was com- 
monly supposed, the elastic deflection predominated, 
but both types of deformation occurred simultane- 
ously under load. In the case of malleable cast-iron 
there was a link between the grey irons and the 
steels, because, although both types of deflection 
occurred together, the plastic predominated. Work 
on these types of material had shown that the 
differences between grey irons, malleable irons, and 
cast steels were differences of degree rather than 
of kind. 

Mr. W. H. Evans said the author had shown that 
methods of carrying out the bend test differed 
widely even when the same specification was adhered 
to, and it was reassuring to know that the paper 
Would serve to establish a basis for uniform practice. | 
An investigation had recently been made into a| 





with the object of eliminating the use of brittle 
steel from mine supports. Steel was now largely 
used for underground supports, and probably no 
other structures were called upon to withstand such 
heavy distortions in the course of normal working. 
It was generally accepted that the most useful test 
to adopt was one in which the strains set up in a 
specimen were similar to those incurred in service, 
and in that case a cold-bend test was an obvious 
necessity. An inquiry was made into the usual 
works methods of carrying out the tests, and it was 
soon realised that standardisation was required. 
They had come to the conclusion that the ideal way 
of carrying out the test was by wrapping the 
specimen around a mandrel of specified diameter ; 
for this purpose a jig was made, capable of bending 
specimens up to } in. thick through an angle of 180 
deg. It was intended to work in an ordinary vertical 
press or bending machine. The body consisted of a 
steel casting which could rest in stable equilibrium 
on any one of three faces, and a mandrel of a 
suitable diameter was inserted in position between 
a pair of wing plates bolted to the casting. The 
test-piece was given an initial bend and was then 
placed in the jig. Bending was effected by applying 
the load to the end of the specimen. The jig was 
then turned over and the specimen bent further 
until the sides were parallel. It appeared that the 
adoption of some such device capable of use in any 
ordinary press would enable the method of carrying 
out a bending test to be standardised. 

Mr. R. H. Stanger gathered that the author 
suggested that the bend tests should be made really 
scientific. It was no use bending the material and 
then looking to see that it was cracked or not. 
If one wanted to make it of more use it was neces- 
sary to measure the extension on the extrados. 
The measurement of that extension was not going 
to be an easy matter. Even in the laboratory 
there would be difficulty in getting through the 
measurements within a reasonable time. Some of 
those present knew the difficulty they had in 
persuading the steel works to give them, for instance, 
the yield-point when they were taking a tensile 
test. Therefore, what chance had they of getting 
the works to measure the extension round a bend 
piece on the outside of the curve? From that 
point of view, he did not think it was any use 
trying to make the bend test as scientific as it 
really should be. The author stated that it did 
not make much difference whether one tested fast 
or slow. That might be all right for steel; it 
was sometimes all right for cast-steel, but not 
always. But if one tried to test a material like 
manganese bronze it was not all right. He had had 
some tests to make recently on a foreign specifica- 
tion, where the makers of the manganese-bronze 
simply could not get material to stand up to the 
bend test specified—somewhere about 120 deg. 
He had eventually found that by testing so slowly 
that the test was a tedious one to the operator he 
had managed to succeed. 

Dr. 8. F. Dorey said the bend test was most useful. 
In some instances it gave results with which every- 
body was satisfied, but there were cases when it 
did give an indication of the quality of the material, 
particularly so in the case mentioned by Sir John 
Thornycroft in regard to forgings. If one took 
bend tests in different directions one would get all 
the information required in regard to the structure 
of the material. In fact, it might even be possible 
to link up the angle of bend test with an Izod test. 
The author had shown the correlation of tensile 
results and bend tests in Fig. 3. It was essential 
that the quality of the material should be mentioned, 
so that one could compare it with the figure where 
the two lines intersected. He wondered what sort 
of lines would be obtained if one started plotting 
curves for all sorts of materials. Personally he saw 
no reason why the bend test should be considered 
from a scientific point of view. All that was 
necessary was a practical workshop demonstration 
of some property of the material. In the case of 
materials which mattered, such as forgings, there 
was a specified section, and therefore the results 
could be properly aligned. In the case of plate 
material it could be so arranged that it was not 


method of testing in connection with “‘ falls of | subject to such severe conditions as obtained with 
ground " by the Safety in Mines Research Board, | forgings and castings. In any case, ductility should 


not be judged by elongation alone. Was it the 
author’s intention to prove that the scientific bend 
test was dangerous and unreliable? Because, 
quite frankly, he thought he had shown that this 
was the case. On page 23, it was stated that bending 
in stages did not lead to error due to ageing. 
Personally he thought that was a sweeping state- 
ment based on an inadequate number of tests, 
and should be qualified having regard to chemical 
analysis. 

The present state of uncertainty was illustrated 
on page 55. The author fixed 120 deg. as the 
maximum angle of bend which needed to be specified 
for any condition of test. On page 62, however, 
he stated that further experiment would be required 
to ensure that elongation reached a maximum at 
120 deg. He could not agree with the conclusions 
Nos. 14 and 15 given at the end of the paper. He 
would only mention one instance, namely, that 
Lloyd’s Register had got out a specification for 
fusion-welded air vessels, in which they specified a 
certain bend test. Incidentally, the test-piece was 
? by 3, as with important materials, such as forgings. 
This was cut across the upper layers of weld metal 
in the joint and had to be bent to 180 deg. Properly 
carried out, all the bending took place in the weld 
metal and the sample was practically an all-weld 
bend specimen. The added advantage was that 
the fusion zone could be tested, if necessary. 

At the start of his paper the author said: ‘ These 
experiments were carried out on account of some 
failures due to boiler plates.’ Personally he had 
tried to visualise what really had been behind it 
all, and he had come to the conclusion that perhaps 
it had been an endeavour to get a suitable bend 
test for plates butt-welded together. He thought 
that was really the reason why the test had been 
made scientific ; it was an endeavour to get some- 
thing from a welded joint which would give a 
reasonable measure of ductility, which it was 
impossible to get in any other way. The impression 
given by the paper was that any attempt to render 
bend tests an accurate measure of ductility on 
commercial testing was foredoomed to failure. 
Engineers must continue to rely on elongation, 
reduction in area, and a tensile specimen, and also 
continue to regard the bend test as a deformation 
test having its own particular value. 

Mr. L. W. Schuster, in reply, said Dr. Hankins 
had referred to the influence of the width of the 
specimens and had mentioned some experiments 
which had been made about fifty years ago. Most 
textbooks stated that there was that difference 
between a narrow and a wide specimen, but that 
knowledge had never been thrashed out. From 
the textbooks it might be twenty times the thickness 
for aught anyone knew. It had certainly not been 
applied commercially to the bend test. Dr. Hankins 
had also referred to the elongation for weld metal 
and agreed that it was the correct course to measure 
the elongation. No one wanted to measure the 
elongation of a bend specimen, but, unfortunately, 
one had to do it because there was no other means. 
Another speaker had remarked that it was not a 
very complete test because it did not test the 
junctions. That was true, but what one had to do 
was to make an independent test for testing the 
junctions. One could not test the junctions and 
elongations at the same time. 

Several speakers had asked him whether he 
considered the bend test superior to the tensile 
test. He seemed to have given the impression that 
he considered the bend test was superior to the 
tensile test. He was most certainly not of that 
opinion. He had said that if one could find out the 
reduction in area from a tensile specimen there was 
no need to carry out the bend test in so far as 
determination of ductility was concerned. On the 
other hand, the bend test had its valuable points, 
one of which was for checking material. If a 
tensile test was made on every boiler plate it was 
a very expensive matter. A lot of material could 
be checked entirely by bend tests much more 
cheaply than by a tensile test. The bend test was, 
again, valuable in connection with strip material 
and plates where one could not get a round 
specimen, and so could not measure the reduction 
in area. Also, the bend test was used a good deal 





for finding out surface defects. 
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Professor Lea had criticised him for not giving | the bend test to be too scientific. That might be so, a is INN 
full details of the nickel-chromium steels. He had, | but the point was that, if one did not know ts | a4-FT. i? bAmoncot 
however, given the Brinell number, and he thought | ductility of one’s material from a tensile test, if i 


any commercial nickel-chromium steel of the usual | 
range would behave exactly similarly, provided 
it had the same Brinell number. If he had given 
the analysis of every steel he had used, the paper 
would have been even longer than it was. What 
Professor Lea had stated about the notch bend 
useful. There was no 


test was certainly very 


doubt that it was an exceedingly useful form of 


test, which might give a lot of valuable information 
not given by the ordinary bend test. Unfor- 
tunately, however, he was not dealing with the 


notch bend teat. Dr. Burstall had commented on | 


his applying Fig. 3 toevery steel. He had, however, 
given a caution in the paper as to what extent it 
should be applied. He had tried it out on a fairly 
large range of commercial steels and had found it 
worked fairly well. He had, however, given a 
caution with regard to its application to any specia! 
steels, 
teat an austenitic steel by that means, one might 
have trouble. Dr. Burstall had also suggested that 
he should cut down Fig. 3, or put a black line or 
something, after about 80 per cent. He might 
mention that he had tried it at 260 per cent. 
elongation, which was a good deal higher than that 
was quite satisfied 


For instance, if one was going to try to 


shown in the curve, and he 
it was correct, in so far as the narrow specimens 
were concerned, for mild steels. 

Then reference had been made to Miller’s tests 
published in America. He had actually checked one 
of the steels which Miller had experimented with 
and had found that it came out very well indeed. 
Another, he quite agreed, had been off the map. 
He could not explain that. He felt that if he had 
made the test himself and knew all about it and 
had measured the elongation very carefully, he 
would have got a closer agreement. Mr. Gerard 
had referred to the use of 120-deg. Vee-block. 
Personally he certainly thought that that was the 
best wav in which a bend test could be made ; 
it was so quick. A hundred tests in an hour could 
be made by that method. The only thing was that 
the same size of specimen had to be employed. If 
different thicknesses of plate were being used, then 
he would recommend that a different Vee-block 
should be used, because of clearance. The peaking 
ratio would be altered if different thicknesses were 
used in the same Vee-block. Dr. Burstall had 
asked what the merit was in avoiding peaking. 
One wanted to try to avoid peaking in a specimen 
because, if the specimen started to peak, one did 
not know what the result was. 

Mr. Deschamps had asked if the bend test was 
more useful than measuring the reduction in area 
lhe answer was decidedly: No. Personally he 
would far sooner measure the reduction in area. 
The weakness of the bend test was that one must 
have data in order to interpret it directly, whereas 
if one had the reduction area, the information was 
obtained direct. Mr. Deschamps said that the bend 
test was no good for determining the resistance 
to shock. Personally he quite agreed. It was a 
separate test altogether. It showed an entirely 
different property. Mr. Webber had made a 
valuable contribution. The members should be 
much obliged to him for his presence at the meeting, 
because they did want to know something of the 
point of view of the Iron and Steel Federation. 
Mr. Pearce’s remarks also had been valuable. He 
was the chairman of the particular committee for 
which the present work had been done. Mr. Evans 
had described an interesting machine, but personally 
he did not like the ‘oad being applied at the end. 
The point was that, although Mr. Evans might 
have got fairly consistent results, there was no 
doubt that he might be misled. Doubtless, if 
Mr. Evans was working under standard conditions 
he would get comparative results, but he would not 
be able to compare them with other people's results. 

Mr. Stanger had referred to speed of testing. If 
one went to very slow speeds some curious results 
might be obtained for certain materials. After all, 
it had to be assumed that the tests were made in | 
the presence of inspectors and were all made more | 
or less under standard conditions. Dr. Dorey had | 


made a tighting contribution. He did not want 


some other means of getting at it in a cheap and 
simple manner were possible, why not take it ? 


If the data were available it was not necessary to | 


use the bending test at all for that purpose. Then 
Dr. Dorey had referred to the matter of ageing. 
Personally he did not think he need reply to that 
at the moment. He had not been testing for 
breaking. If he had, he quite agreed it would want 
further experiment. He had been merely bending 
to 180 deg. in about 20 different stages, and some 
of those specimens might have taken about three 
months to go through. Dr. Dorey had also referred 
to cutting the bend specimen out of welds longitu- 


|dinally. There again he was absolutely with 


Dr. Dorey, but there was one snag, namely, that it 
was a very expensive specimen to make. 
up for every bend test they had, let them do it ; | 
but if they did ic his way they could do it in about | 
4 in. of material. 


LETTERS TO THE EDITOR. 


THE PROTECTION OF STEELWORK 
BY PAINT. 

To tHe Eprror oF ENGINEERING. 
Str,—In your correspondence columns of the issues 








AN important addition to the aerodynamic-testing 
equipment at the Royal Aircraft Establishment. 
Farnborough, was made on Friday, April 5, when the 
Marquess of Londonderry, Secretary of State for Air 
opened the new 24-ft. wind tunnel, in which it wijj 
be possible to test the centre portions of full-sige 
aeroplanes, and also large-scale models, at wind 
speeds up to 115 m.p.h. The tunnel, the general 
arrangement of which was illustrated and described 
in ENGINEERING, vol. cxxxii, page 564 (1931), is of the 
open-jet return-circuit type, air being drawn through 
| a nozzle 24 ft. in diameter over an aeroplane fuselage 
| or model suspended in the room into a flared opening 
near which a 30-ft. diameter six-bladed airscrew jg 





;mounted. The airscrew, which is driven by an electri 

motor of 2,000 h.p., returns the air to the nozzle 
| through rectangular passages having vertical guide vanes 
if makers | at the bends to direct the air and reduce the formation 


| of welds wanted to get a 9-in. specimen and cut it | 


of eddies to the minimum, and the rotary motion 
imparted to the air by the airscrew is eliminated by a 
series of radial “‘ straighteners”’ mounted behind the 
airscrew. Space is available for testing aeroplanes up 
to 56 ft. in span, although the ends of the wings will, 
of course, extend beyond the air stream. 

An important feature of the installation is that it js 
designed to enable tests to be made with the aeroplane 
engine running, and it has therefore been necessary 
to make provision for drawing off a proportion of the 
air and discharging it into the atmosphere in order 
to prevent the contamination of the air by the exhaust 
from reaching a dangerous level. For this purpose, 
about one-eighth of the total quantity of air in circula- 


of March 8 and March 29, both Mr. R. Gaudin and 
Mr. A. E, Perkins condemn the practice of dipping 
steelwork in hot linseed oil before despatch from the 
works. This practice refers specifically to steelwork 
that has to be painted within six months of its manu- 
facture, and it has been my experience that steelwork 
so treated will brush down evenly and cleanly ready to 
receive the coats of paint on site. 


tion, viz., 250,000 cub. ft., is drawn off each minute 
by four extractor fans, the air entering through holes 
arranged round the nozzle and the flare, as shown in 
Fig. 1, and passing to the fans through the hollow 
structure of the tunnel casing. This part of the 
equipment was supplied by Messrs. James Keith and 
| Blackman, Limited, London, but the main contract for 
~ / | the construction of the tunnel and superstructure was 
rhe alternative processes that are open to choice are | carried out by Messrs. Boulton and Paul, Limited 
(a) to put a ground coat of paint on at the steelworks, | no-wich. while Messrs. K. Holst and r, ‘ompany, 
and (b) to despatch the steel unpainted and rely oN! London, were the sub-contractors responsible for all 
weathering to loosen the scale, The first choice is open | ¢},6 reinforced-concrete work 
to the criticism that I made in the article, that the} Pye jay-out has been designed so that aeroplanes 
ground coat put on at the steelworks is imperfectly | to be tested can be transferred to and from the testing 
done and is put on over hard scale. The second choice | ..tion by two rotating-jib pillar cranes of 3 tons 
= also open to the objections stressed in the article. | capacity, ‘constructed by Messrs. The Vaughan Crane 
The weathering would be very uneven in such a short | Company, Limited. Manchester, the machines having 
time as aiz months. 5 |been prepared for the test in an adjacent erecting 
I think the practical point of view has been over-| 4.4 “By means of one of the cranes a machine is 
looked and that in this particular application the placed dex Gn Scien being connected to them by 
“ demerits ” of linseed oil are responsible for the success | struts as illustrated in Fig. 1. in which a machine is 
of the sept re , , . | shown in position for testing. The balances, which 
The one object of my article was to stress the unsatis- ene eonttensted ter Mesus Sic Mewesl Gale 
factory method of painting at the steelworks and to| p, ons and Company, Newcastle-upon-Tyne, employ 
urge that a more reliable one should be adopted and in a forma of parallel-motion linkage, and enable readings of 
that most important respect we all appear to be in | lift up to 8,000 Ib. and of drag and thrust up to 4,000 Ib., 
ae. | to be obtained simultaneously. They are located in an 
enclosed balance room situated below the jet, as will 
be clear from Fig. 1, and the loads are measured by 
adjusting jockey weights and riders on steelyards. 
the final readings being made on an_ illuminated 
MAXIMUM BENDING MOMENT AND | moving-scale indicator supplied by Messrs. Cambridge 
SHEARING FORCE DIAGRAMS FOR_| Instrument Company, Limited, London. These 


MOVING LOADS indicators enable readings of drag to be obtained to 


within about } Ib., and of lift to within about 2 |b. 
To tue Eprror or ENGINEERING. In the balance room a Chattock and Fry gauge 
Srr,—I have read with great interest Mr. Cormack’s | provided to enable the wind speed to be read, and 
letter in your issue of March 20 (page 345 ante). I agree | apparatus is also provided to keep the speed constant 
with his statement regarding the necessity for a suitable | at any predetermined value. 
technique in the use of complicated graphical methods| As previously mentioned, the wind tunnel can be 
of analysis. In my article on page 219 of your issue | used for testing large-scale models, and these can be 
of March 1, I made no claim that the parabolic template dealt with up to about 18-ft. span. In wind tunnels 
method described therein for constructing the maximum | of the usual design, much time is occupied in setting 
bending moment curve was as quick as the ordinary |up the model in the tunnel and attaching it to the 
link polygon method. Actually, some time ago, I tried | balance, and during this time the tunnel is idle. Special 
out an example of six loads of total length shorter | attention has therefore been given in the design of the 
than the span. The parabolic template method took | arrangements at Farnborough to reduce this idle time 
33 minutes, the link polygon (using the method of | to the minimum, and thus to increase the volume ot 
procedure described in my article) took 26 minutes, | work that can be handled. For this purpose, twe 
while the equivalent static load method only took| balance cars travelling on overhead runways 4 
19 minutes. I have since tried Mr. Cormack’s method | provided in a model-mounting bay above the jet, anda 
for two examples, the length of the load being in one | model is set up on one of these at a time. Part of the 
case shorter and in the other longer than the span. floor of the bay is normally occupied by a lifting 
In each case this took slightly longer than the methods platform, and when a model is ready for testing. os 
of applying the link polygon described in my article, | platform is raised and the balance car, with the mode 
but as against this, more points on the maximum bend- | in position, is run along and attached to the — 
ing moment curves were obtained. In cases of panel-| face of the platform. The platform is then oor 
point loading, however, where only the maximum bend- | sufficiently below the floor level to bring the mode 
ing moment values at certain definite sections of the | into the axis of the wind stream, so that measure. 
beam are required, the determination of the critical load | of the forces and moments on it can be made, While 
for each of these sections is of distinct advantage. | this is being done, a second model can be mounted on 
Yours faithfully, the other balance car, and when the tests on the first 
P. L. Carper. are completed, the platform is raised and the first 
balance car replaced by the second. In this Way, 
| both setting up and testing can be carried on almost 





Yours faithfully, 
36, Victoria-street, W. E. HicHFievp. 


London, S.W.1. 

















University College, London. 
April 4, 1935. 
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with the necessary control gear, 


94-FT. WIND TUNNEL AT FARNBOROUGH. 


| 


a 








| 
| 
| 
| 


| 








Fie. 1. 


Fic. 2. Bavance Car AND LiFT 
ys el Fig. 2 shows one of the balance cars and 
(th or platform in its normal position. Messrs. 
Tr, e, Chapman and Company, Limited, Gateshead-on- 

yne, were responsible for the design and construction 


a 





Open-Jet Wirxp TUNNEL WITH AEROPLANE UNDER TEST. 





inc PuatrorM FoR MoDEL TEsTs. 


of the lifting and lowering gear, which is electrically 


operated. An electric passenger 


lift and staircase 


give access to the model-mounting bay. 


The main mo 


tor for driving the airscrew, together 
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was designed and 
constructed by Messrs. The British Thomson-Houston 
Company, Limited, Rugby. The motor, which, as 
already mentioned, develops 2,000 h.p., is of the 
direct-current shunt-wound twelve-pole interpole type, 
wound for 750 volts, and having a maximum speed of 
250 r.p.m. For speed-control purposes a booster set 
is installed, consisting of a 750-h.p. 500-volt compound- 
wound motor and a 525-kW generator giving 460 volts 
at no load, and 250 volts at full load. A speed-control 
panel, just distinguishable in the bottom right-hand 
corner of Fig. 1, is provided near the balance room, 
and on this the required speed can be set on two dials, 
one for coarse setting and the other for fine setting. 
On pressing a button the motor starts and runs up to 
Fine speed control can be effected 
or automatically by the 
previously mentioned. 


the pre-set speed. 
by hand from the panel, 
apparatus in the balance room, 
The wind tunnel is now in operation, and will be used 
for determining the effect on performance of possible 


portions of aircraft and 
of alternative detail arrangements, 


measuring the 
drag and investigating the cooling of air-cooled engines, 
testing radiator systems of wate 


improvements to the centre 


r-cooled engines, &c., 
as well as for testing aeroplane models at comparatively 
high Reynolds’ numbers, which should enable the 
results to be applied to full-scale machines with but 
little discrepancy. In conclusion, we should mention 
that Figs. 1 and 2 have been reproduced from R.A.F. 
official Crown-copyright photographs. 








THE CLEAROSOL SOLVENT 
EXTRACTION PROCESS. 
Last week some particulars were made public by 
the Vacuum Oil Company, Limited, of a new process 
they have introduced of treating jubricating oils in 
order to remove from them the readily oxidisable 
constituents which cause so much trouble in internal- 


combustion engine operation. In service, these 
objectionable components cause carbon deposits, 
ll of which are deleterious, both from 


sludge or gum, a 
the point of view of efficient operation anc 
In order to overcome the troubles, the problem 
has been attacked on chemical lines, by the aid of 
sulphurie acid or filtration through clay. Neither 
method is really effective, the first resulting in impairing 
some of the good qualities, while the second process 
cannot be carried far enough. 

The new process now actua 
Vacuum Oil Company is @ physical one in which 
propane and cresylic acid are used. The untreated 
lubricating oil stock is mixed simultaneously with both 
solvents and, after time for settlement, the propane can 
be drawn off carrying with it the useful constituents, 
while the heavier cresylic acid can be drawn from the 
bottom of the tank with the undesirable constituents 
which are precipitated by it. These two solutions are 
next treated separately. The good oil is recovered 
from the propane, which is returned to the system for 
further use, while the cresylic acid is also separated 
from the tarry constituents and can likewise be put 
through the cycle afresh. The products are, on one 
side the Clearosol treated stock, and on the other the 
tarry, oxidisable components in the form of residual. 
An essential of the process is that it is carried on under 
high pressures, involving engineering complications. 
Both solvents can be used over and over again. They 
are of different specific gravities and are mutually 
insoluble, so that each can be easily decanted with the 
constituents it holds in solution. 

At a lunch, last week, at which Mr. Wilson Cross 
presided, Mr. O. T. Jones, chief engineer of the Vacuum 
Oil Company, referred to tests which showed a viscosity 
for the new oil produced in this way of 4,000 seconds 
Redwood at 60 deg. F., compared with 5,200 seconds 
for last year’s product, and 7,400 seconds for a normal 
market quality. From this it followed that starting 
qualities would be improved, and the early flow of oil 
to the bearings, &c., a point brought out as highly 
important in the LA.K. research, would be greatly 
improved. At the National Physical Laboratory, tests 
on the Jakeman machine had shown the new oil to 
withstand much more severe conditions than would 
their previous best Mobiloil, an oil having a very good 
reputation. It was stated that the new oil, having 
had all the easily-oxidisable constituents removed, 
was capable of being used for much longer periods 
before deposits, gum, &c., became troublesome. 


1 low mainten- 


ance. 


lly being worked by the 





1a-IRON AND STEEL. The 


British PRODUCTION OF P 
British Iron and Steel 


monthly memorandum of the 
Federation, Caxton House, Tothill-street, London, 8.W.1, 
shows that there were 94 blast-furnaces in operation at 
the end of January, a net decrease of two since the 
beginning of the month, The production of pig-iron 
in January amounted to 521,200 tons, compared with 
513,500 tons in December, and 441,300 tons in January, 
1934. The January output of steel ingots and castings 
was 757,800 tons, against 654,500 tons in December, and 
711,000 tons in January, 1934. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at March 25, 
1935, there were approximately 10,200,000 insured 
persons, aged 16 to 64, in employment in Great Britain. 
This was 119,000 more than a month before, and 
139,000 more than a year before. In nearly all the 


principal industries there was an improvement in 
employment between February 25 and March 25. The 


most marked improvement occurred in the building 
industry, but there were also substantial reductions in 
the numbers unemployed in public works contracting, 
coal-mining, engineering, iron and steel manufacture, 
the tailoring, cotton, pottery and motor-vehicle indus- 
tries, the transport and distributive trades, and hotel, 
boarding-house, &c., service. In none of the principay 
industries was there a marked decline in employment. 


At March 25, 1935, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,746,277 wholly unemployed, 
317,910 temporarily stopped, and 89,683 normally in 
casual employment, making a total of 2,153,870. This 
was 131,593 less than the number on the registers at 
February 25, 1935, and 47,707 less than a year before. 


The total comprised 1,707,469 men, 61,308 boys, 
$28,874 women, and 56,219 girls. 
Of the persons on the registers at March 25, 1935, | 


bout 49 per cent. were applicants for insurance 
benefit, and about 36 per cent. for unemployment 
allowances, while about 15 per cent. were uninsured 
or were for other reasons not entitled to apply for 
benefit or unemployment allowances. In the case of 
about 53 per cent. of the total of 1,823,405 persons on 
the registers who were applying for benefit or unemploy- 
ment allowances, the last spell of registered unemploy 
ment had lasted less than three months, and in the 
case of about 67 per cent. it had lasted less than six 
months ; about 21 per cent. of the total had been on 
the register for 12 months or more. A considerable 
proportion of the persons who have been on the register 
for extended periods will have had one or more short 
spells of employment, lasting not more than three 
days each, during such periods. 


» 


25 25, 


Between February 25 and March 1935, the | 
numbers on the registers decreased by 21,037 in the 
London area, 14,026 in the South-Eastern area, 12,702 
in the South-Western area, 17,451 in the Midlands, 
21,973 in the North-Eastern area, 21,127 in the North- 
Western area, 15,813 in Scotland, and 7,464 in Wales. 
As compared with the position at February 25, 1935, 
there was a decrease of 3,298 in engineering, a decrease 
of 2,482 in iron and steel manufacture, and a decrease 
of 2.214 in the motor vehicles, cycles and aircraft 
industries ; as compared with the position at March 19, 
1934, there was a decrease of 30,042 in engineering, a 
decrease of 16,140 in shipbuilding and ship-repairing, 
and a decrease of 6,614 in iron and steel manufacture. 


| 


The small joint committee appointed by the Engineer- 
ing and Allied Employers’ National Federation and 
the engineering trade unions to examine the applica- 
tion of the operatives for a wages advance of 2d. per 
hour, with an equivalent increase in piecework prices, 
decided, at a meeting in London last week, to recom- 
mend a compromise. This was tuat the war bonus be 
increased by 2s. per week—ls. as from May 13 and Is. 
as from July 15. The trade union representatives are 
recommending acceptance of the settlement terms. 


The wages question in the building trade is also 
likely to be settled on terms representing a compromise. | 
The joint committee of employers and operatives set 
up by the National Joint Council for the industry has 
lecided to recommend to the Council, which is to 
meet on April 21, that wages be increased by 4d. per 
hour from July 1, and a further 4d. per hour from 
January | next year. In areas where the building 
trade is suffering from the depressed state of other 
industries, only the first $d. increase is to be paid. 
The increase is to be stabilised for five years, although 
wages will, as at present, fluctuate according to the 
cost-of-living scale, and there are to be discussions 
between the employers and the trade unions regarding 
the introduction of mechanical appliances. No Grade A 
town is to be considered * distressed,” even when in a 
distressed area. 





At a meeting held recently of the National Whitley 
Council for the Civil Service, the staff side proposed 
that a joint committee should be set up to consider | 
its proposal of a five-day week. The proposal, it was 
pointed. out, was not intended as a contribution to 
the solution of the unemployment problem, nor was 





| iron-ore had appreciably increased latterly. 
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it associated with a plea for a general reduction of 
working hours. The staff side’s opinion was that the 
operation of a five-day week would lead to greater 
concentration and increased efficiency, together with, 
in some cases, a possible saving in lighting and heating. 
In the Post Office, the staff side considered that the 
five-day week must be accompanied by a reduction in 
working hours—a reform which was, in their opinion, 
long overdue. The official side pointed out that the 
idea had not found favour with the Tomlin Commis- 


| sion, but they undertook to consider the question of 
| appointing a joint committee to go into the matter. 





Final reports received by the United States Bureau 


| of Mines from coal-mining companies and State mine 


inspectors in all coal-producing States, showing the 
number of deaths and injuries from accidents, and the 
number of men employed at the mines, during the 
calendar year 1933, revealed the lowest and, there- 
fore, the most favourable fatality rate that the Ameri- 
can coal-mining industry has ever experienced. The 
reports also revealed the lowest and best rate for 
non-fatal injuries since 1930, the first year for which 
complete records of non-fatal injuries among coal-mine 
workers in the United States are available. The 
excellence of the fatality record for 1933 is regarded 
officially as doubly significant, because the fatal 
accident rates were the lowest on record, both in 
proportion to the number of man-hours of work per- 
formed by the employees, and in proportion to the 
number of tons of coal produced. Tentative figures for 
the year 1934 indicate, it is stated, that the fatality 
record for that year was only slightly less favourable 
than that for 1933, and that 1934 may rank as the 
second best year for the industry. 


The progress made in 1933 over 1932, the Bureau 
goes on to say, was in the reduction of the accident- 
frequency rate among men employed underground ; the 
rates for open-cut mining and for other surface work 
increased. The combined rate, however, was the most 
favourable rate ever established by the industry. The 
reports for 1933 showed a fatality rate of 1-48 per 


| million man-hours of exposure, compared with 1-90 for 


the year 1932. The rate for non-fatal injuries during 
1933 was 85-26 per million man-hours against a rate 
of 92-67 for the preceding year. Measured on a tonnage 
basis, the fatality rate per million tons of coal mined 
was 2-78 for 1933—a marked improvement over the 
rate of 3-36 for 1932. The non-fatal injury rate was 
160-01 per million tons for 1933 and 164-01 for 1932. 


Employment at the mines during 1933 averaged 
418,752 men for 167 days at bituminous mines in all 
States, and 104,430 men for 185 days at anthracite 
mines in Pennsylvania, a total of 523,182 men for 


| 171 days as compared with a total of 527,623 men for 


149 days during the year 1932. The amount of labour 
performed totalled more than 719,000,000 man-hours 
during 1933, an increase of 13 per cent. over the pre- 
vious year. Accidents during the year killed 1,064 
men and injured 61,313, each injury involving the dis- 
ability of an employee for more than the remainder of 
the day on which the accident occurred: The average 
period of exposure or employment per man was 1,375 


| man-hours in 1933, an increase of 169 hours of employ- 


ment per man, when compared with 1932. The year 
1933 is likewise remarkable, it is stated, from the stand- 
point of freedom from major disasters, there having 


| been only one such disaster during the twelve months 


in which seven men lost their lives. According to the 
records of the Bureau of Mines, this is the first time in 
the history of coal-mining in the United States since 
1880, that such a record has been established. 


The Economic Review, which is compiled by the 
Swedish Board of Trade and published by the Swedish 
Foreign Office, states that in 1934 there was a marked 
increase of employment, the index figure being 3-50 as 
compared with 2-75 for 1933. The figure 5 indicates 
‘ very good,”’ the figure 4 ** good,”’ the figure 3 “‘ mode- 
rately good,” the figure 2 “ poor,” and the figure 1 
‘ bad.” As compared with the preceding year, the 
position of the ore-mining and metal industries was 
considerably improved. Ore-mining continued to be 
the weakest section of the group, but the export of 
The total 
ore shipments during 1934 were, indeed, more than 
double those of the preceding year, although the figures 
were still far below those of pre-crisis years. The iron 
works reported good employment and brisk sales. In 


iron and steel works, also in engineering shops, improve- | 


ment was shown, the position of the former being, to 
some extent, favourably affected by increased activity 
in the building trades. In both the iron and steel 
works aud the engineering shops, there was a shortage 
of skilled labour, and overtime had to be resorted to in 





order to give deliveries. The export figures for the more 
important metal products were better than those for 
1933. Shipbuilding, on the whole, maintained its posi. 
tion. The electro-mechanical industry improved its 
position, and wireless makers and electric lamp factories 
did good business; but the position of the telephone 
industry weakened. 

The latest quarterly statistics relating to unemploy. 
ment and employment compiled by the Internationa! 
Labour Office at Geneva show that, in the majority 
of countries, unemployment has again declined, as 
compared with the corresponding date in the previous 
year. In most cases the decrease is somewhat smaller 
than was recorded three months ago, but in Chile, 
Italy, Norway, and Roumania it is greater. On the 
other hand, registered unemployment has increased in 
Belgium, France, the Irish Free State, the Netherlands, 
Poland and Spain, and to a slight extent in Bulgaria 
and Yugoslavia. The same phenomenon was observed 
in the same countries three months ago. In Austria, 
the unemployment figures show a slight decline, while 
the employment figures also register a fall; no con. 
clusions can therefore be drawn in this case. In a note 
on the employment figures, it is pointed out that it is 
quite possible to find that employment in a particular 
country is increasing and at the same time that un. 
employment is also increasing or, at any rate, not 
decreasing, owing, among other things, to the changes 
in the size of the working population. Generally 
speaking, the figures show an improvement in employ. 
ment as compared with the previous year, though at 
a lower rate than three months ago. On the other 
hand, employment has declined in Belgium, France, 
the Netherlands and Switzerland. 


Za Industrializalsiu, which, according to the 
weekly organ of the International Labour Office, 
represents the management of large-scale industry in 
Russia, states in a recent issue that it is essential to 
review and correct standards of individual output, 
because in many cases, the improvement and modern- 
isation of equipment have rendered the existing ones 
obsolete. The plan for 1935, the writer goes on to 
say, provides for an increase of 14-3 per cent. in 
individual output, and of 19-4 per cent. in production, 
while the number of workers is to show hardly any 
increase. These objectives are admitted to be not 
easy of attainment, but, in the opinion of the contri- 
butor of the article, they are in no way unreasonable 
On the contrary, improved technical organisation of 
Soviet industry makes them, it is claimed, perfectly 
practicable. The revision of existing standards, it is 
declared, must be carried out as soon as possible, for 
any delay will involve the risk of preventing the 
fulfilment of the plan and causing a greater expenditure 
on wages than the plan prescribes. 


Trud, the organ of the General Council of Soviet 
Trade Unions, dealing with the same matter, says 
that in many undertakings, the standards of individual 
output have not been revised for two years. They are 
out of date or mistaken, and they prevent the increase 
of output which is required. In every undertaking, 
therefore, an upward revision of output standards 
which are out of date or wrongly arrived at, should 
be carried out without delay. The trade unions, 
readers are reminded, have a heavy responsibility in 
the matter. It is true, the writer says, that the revision 
and correction of standards falls solely within the 

rovince of the management of the undertaking, which 

ars full responsibility. But all the trade union 
organisations, from the central committees of the 
different unions to the works committees, have a duty 
to help the management in this task. The unions 
must undertake propaganda among the workers in 
favour of the revision of standards in order that the 
workers may understand the full political and econom« 
scope of such measures. The unions must also super- 
vise the work of revision, so as to prevent mistakes. 








Canapa’s Imports oF Trn-PLate.—Of the 84,764 short 
tons of tinned sheets, plates and strip imported by Canada 
in 1934, the United Kingdom supplied 81,805. 





Tue Instrrution or Structurat Enoreers.— The 
Conference of the Institution of Structural Engineers '* 
to take place this year in London, from May 8 to ll 
It will include a lecture on “ Vibrations in Bridges,” >) 
Professor C. E. Inglis, F.R.S., and a paper on “ Modern 
Methods of Flat Construction,” by Mr. F. 8S. Snow. The 
annual meeting of the Institution will take place °° 
May 9, and a banquet is to be held at the Dorchester 
| Hotel on the evening of Friday, May 10. Visits will be 
| paid to the Waterloo Bridge reconstruction Works, the 
|new University of London buildings, the Fulham power 
| station, the Building Research Station, Watford, and other 
| places of interest in and around London. The offices 
|of the Institution are at 10, Upper Belgrave-street 
London, 8.W.1. 
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ARC-WELDED STEEL TRAMCAR. 

As the result of four years’ research by the Electric 
Railway Presidents’ Conference Committee, a body 
Which consists of the chief officers of some 25 of the 


larger urban transport companies in the United States | 
and Canada, a tramcar of unusual design and con- | 


struction has recently been built by the Pullman Car 
and Manufacturing Corporation, Chicago. A general 
view of this car is given in Fig. 1, from which it will 


be seen that the usual straight lines have been replaced | 


by a smooth contour, while its appearance has been 
enhanced by rounding off the corners of the windows. 
The most interesting features are, however, the employ- 
ment of a new low-weight high-tensile steel for the 
frame and body, and the fact that electric-are welding 
Was used throughout for constructional purposes. 

In designing the car, attention was in the first place 
paid to the comfort of the passengers, combined with 
the quick starting and stopping which are essential 
under modern traffic conditions. For these reasons, 
care was taken to eliminate noise and vibration as 
af as possible, while the strength and rigidity of the 





structure were given the maximum values consistent 
with minimum weight and cost. The motor and 
control equipment, which were made as simple as 
possible to operate, were designed to give a smooth 
acceleration equal to that of a modern motor car, and 
the brakes to allow of high schedule speeds being 
obtained with safety in congested traffic. Attention 
|} was paid to the attractiveness of both the exterior 
and the interior, and to the illumination, heating and 
ventilation. 

A view of the interior of the car during construction 
appears in Fig. 2. As already stated, the material 
used was a low-chromium alloy steel, which was 
supplied in sheets bent and pressed into the proper 
shapes. These were then welded together into a single 
| continuous structure by arc-welding equipment sup- 
| plied by the Lincoln Electric Company, Cleveland, 
|Ohio. In this way, it is claimed, cheapness and 
| rapidity in erection were secured, and at the same time 
| a permanently light construction was obtained. 
| The car is 45 ft. 3 in. long, and 8 ft. 4} in. wide 
|overall. The height from the rail to the top of the 
' roof is 10 ft. 3§ in., and the total weight is 32,200 Ib., 
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of which 16,800 Ib. is accounted for by the body. 
| The number of passenger seats is 47. The bogie wheel- 

base is 6 ft., and the wheel diameter is 2 ft. The motors 
| drive the wheels through gearing with a ratio of 6-83 
| to 1, giving a maximum acceleration of 4-75 miles per 
|second. The car is equipped with eddy current brakes, 
| magnetic track brakes, and hydraulically-operated 
| drum brakes, all of which are controlled from one pedal 
| and come into action in that order, depending on the 
| extent to which the pedal is depressed. A hand brake 
| is also provided, which works on the wheels of the front 
| bogie only. In order to reduce the weight, the supports 
|on which the equipment is mounted, as well as the 
| ducts carrying the wiring, are incorporated in the floor 
framing. 











EXHAUST NOISE AND OTHER 
NOISES OF MOTOR TRANSPORT* 


By Wing-Commander T. R. Cave-Browne-Cavr, 
C.B.E., R.A.F. (retd.). 


| THe actual measurement of noise presents many 
difficulties which have led to valuable work and dis- 
cussion by men of science. The measurement of 
noises peculiar to motor transport introduces a, new set 
of difficulties dependent upon the conditions under 
which the vehicles are moving and the locality in which 
the observations are made. The difficulties of measure- 
ment are, perhaps, one of the greatest obstacles in the 
path of the administrator who wishes to carry into 
effect restrictions which appear technically to be quite 
reasonable and possible. I hope to show later that 
there are certain noises which stand out so definitely 
above the general noise level that no accurate system 
of measurement is necessary to justify measures 
taken for their suppression. The engineer can do much 
to solve the technical problem of reducing these noises, 
although it would be more difficult to obtain a really 
accurate measurement of the extent of the reduction. 
Noise can be measured by the amount of physical 
energy it conveys, and this measurement can be 
corrected so as to correspond with the effect produced 
upon the ear of an average individual, The instru- 
ment for making such a measurement is costly and 
somewhat delicate, but has the merit that its readings 
do not depend upon the judgment of an individual. 
Simpler instruments which are very satisfactory for 
many purposes allow an observer to match the noise 
he is measuring against a standard noise of which he 
can vary the strength. The strength of the standard 
noise which, in the judgment of the observer, gives 
the best match with the noise to be measured is taken 
as its numerical value. A still simpler method, due, 
the author believes, to Dr. A. H. Davies, employs a 
standard tuning fork which is struck sharply and then 
held in a definite position near the ear. The rate at 
which the noise of the fork decays is so nearly constant 
that if the observer notes the time for which he can hear 
| the fork through the noise he wishes to measure, he 
obtains a reasonably satisfactory result. It seems to 
the author that there is need for another type of simple 
instrument which will assist an observer to judge 
whether a passing noise does or does not exceed a 
specified maximum. It might be used by policemen 
to judge whether a passing vehicle was, in fact, making 
| enough noise to justify its being stopped and sent for 
| test by accurate methods under standard conditions. 
| The instrument must give a constant noise of suitable 
| type and of the specified maximum strength, so that 
the observer could judge whether the passing noise 
| rose above the standard or not. 
Apart from instrumental difficulties there are others 
|of a more subtle character. The noise which reaches 
an observer from a source of given intensity varies 
| with the distance, and also very greatly with the rever- 
beration from surrounding buildings and other hard 
surfaces. Measurements of the noise made by passing 
| vehicles do not represent the potential noisiness of 
jeach type unless definite precautions are taken to 
ensure that the conditions of use are equal. To report 
that a motor bicycle and a sports car made less noise 
than a steam lorry or a tram may be true, but is mis- 
leading in the absence of a full statement of the con- 
ditions, and whether the innocent vehicles passed with 
their engines idling or at full throttle. Such com- 
parisons may increase the reputation of the issuing 
| authority ; they do, in the author’s opinion, nothing 
to improve it. Of much greater importance than the 
magnitude of a noise is its offensiveness. There is no 
doubt that a rudely driven vehicle with inadequately 
silenced exhaust is far more offensive than a passing 
train which makes more noise. A high general noise 
level is, to the author, comparatively inoffensive. It 
may be generally tiring, and is becoming more and more 
unpopular as the public become more noise-conscious 
under the influence of propaganda, which is often far 
too vague and ought really to be concentrated against 














* Paper read before the Royal Society of Arts, on 
Wednesday, March 20, 1935. Abridged. 
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the gross offenders. Is the general traffic noise level 
any higher than it was in the days of granite setts, 
steel tyres and teams of horses ? 

While it is, no doubt, desirable to reduce the general 
noise level, it is vastly more important, and also more 


reasonably possible, to reduce to a harmless level the | 


noises which are really offensive to the greatest number 
of reasonable individuals. How ought these chief 
offenders to be found? The British Association had, 


in the three years previous to 1933, considered the | 


genera! problem of noise and how far the work which had 
been done on aircraft noise could be applied to the 
more general problem. At the meeting held in 1933 the 
Association set up a special committee to select the most 
offensive noises and review the means available for their 
reduction. Sir Henry Fowler, as chairman of that 
committee, wrote to The Times a letter inviting con- 
sidered opinions as to which were the most offensive 
noises. The large number of replies were analysed 
by the author, and led to the very clear conclusion 
which was published in his letter to The Times dated 
November 9, 1933. The sources which appeared to 
cause most annoyance were motor 
inadequately silenced cars, then motor horns, other 
transport noises and, finally, aircraft. No other noise 
caused half as much complaint as was levelled against 
the last of this first group. The committee realised 
that the Air Ministry were doing everything possible 
to reduce the noise of aircraft as heard by passengers, 
and also that heard by persons on the ground. The 
author suggested that in order to produce a general 
decrease in exhaust noise, it was necessary not only 
to determine the principles on which better silencers 
should be based, but to outline an organisation whereby 
these principles could be given general practical effect. 
He proposed that the committee should work towards 
the objective of enabling the Minister to set up an 
authority to which manufacturers could submit new 
types of motor vehicles to be tested for a certificate 
of approved silence. 


The measures which the Minister has already taken 


to determine the best means of noise measurement and 
also the standard of silence which can reasonably be 
insisted upon need not be reviewed here, but it may be 


interesting to describe what was done to explore the | 


more technical problem of reducing exhaust noise 
without loss of power or with any practical dis- 
advantage.* 


While it is probably true that the most offensive of | 


all transport noises are due to inadequately silenced 
exhaust, there are other components which contribute 
greatly to the general noise level and, in certain 
instances, become major offenders. The mechanical 
noises of engine and transmission can largely be 
avoided by good design and accurate manufacture. 
In well-designed gearing the teeth slide into contact 
and occasion little noise ; but if the teeth are incorrectly 
shaped, if they become badly worn or, worse still, 
when the bearings supporting the shafts become worn, 
the teeth meet with impact rather than sliding, and 
noise results. The extent to which this noise reaches 
the observer is very largely dependent upon the 
communication of mechanical vibration to large surfaces 
which can radiate the sound. The noise coming as 
noise direct from the impacting surfaces is probably 
of minor importance. Much, therefore, depends upon 
the way in which engines and gear-boxes are connected 
to the framework and large surfaces of the vehicle. 
After the exhaust noise of the four-stroke bicycle had 
been reduced, the author explored various parts of the 
machine with a stethoscope, which enabled him to 
judge the amount of noise coming from each source. 
The noise coming from the licence plate, the mudguards, 
and the petrol tank was remarkable. It indicated that 
elastic mountings for engine and gear-box would do 
much to reduce the general noise. Carburettor noise, 


or ‘‘ power roar,” as the Americans call it, is partly | 


due to the hiss of the air passing the jet and other 


restrictions, but seems mainly to be due to resonance | 
between valve opening and cylinder capacity, as in| 


the low-pitch of the exhaust noise. 

The noise of the steam wagon is largely mechanical, 
and originates in many cases from the vibration 
roduced by solid tyres, now gradually vanishing, or 
rom badly fitting working parts in the open. There 
is no reason whatever why the great noise which 
occasionally comes from the safety valve or the blast 
pipe should not b» made quite harmless. In road 
transport one of the greatest offenders is the tram. 
Its heavily loaded steel wheels of small diameter are 
noisy under any conditions. At points and crossings 
the noise is much worse. 
mounted solid on their axles, go round a very sharp 
curve is not quite so surprising when it is realised that 
one wheel of each axle has to skid nearly 4 ft. One 
does not realise how noisy trams are until one visits a 


* This work was described in a paper read by the 
author at the Aberdeen Meeting of the British Associa- 
tion last year, and reprinted in ENGINEERING, vol. exxxviii 
page 316 (1934).—Ep. E 
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city like Portsmouth, where trams and trolley-buses 
are running together during the transition stage. The 
trolley-bus, with its large pneumatic tyres, is almost 
completely silent except for the hiss of the trolleys 
on the overhead conductors. Railway noise, apart 
from the special symphony of the shunting yard, 
originates largely from the steel tyres on the steel 
rails. But we have all grown up with railway noise, 
and few complain as an express train passes through 
a station making a noise far in excess of any street- 
traffic noise. The silence of the pneumatic-tyred rail- 
cars is delightful, both to passengers and others. The 
noise which offends most at close range may not be 
that which offends at a distance. The blatant exhaust 
is the noise which carries to the greatest distance, but, 
if that be eliminated, the other road-transport noises 
are little, if any, more than railway noise, which few 
complained of before the recent growth of noise- 
consc1ousness, 

The motor horn is still among the noises of road 
transport, although perhaps only temporarily so. 
Here the offence springs much more from the needless 
frequency and the method of use than from the sound 
itself. The author is, however, of the opinion that a 
sound signal does on certain infrequent occasions 
contribute to safety. A powerful signal is occasionally 
required in the open country to reach the driver of a 
|large and noisy lorry ahead. Without it, one may 
| wait until a string of vehicles has collected, and then, 
| in desperation, one driver takes the chance which may 
| result in the worst type of crash when trying to get 
| through at high speed. A prompt short-range note 

may save a man stepping carelessly off the pavement. 
The British Association invited Messrs. Lucas to demon- 
strate how far a motor horn could be made effective 
| without being offensive. Dr. E. O. Turner prepared, 
on behalf of that firm, a paper* examining this problem 
and arranged a demonstration, which showed that a pair 
of horns accurately tuned to a major or minor third 
do give a very effective signal with little offence. 
|The lower horn used by itself gives a prompt and 
| polite signal. 

| The general noise of transport is very difficult to 
|reduce. The technical difficulty of reducing the worst 
exhaust noise may not be great. The replacement of 
trams by trolley-buses involves no technical difficulty. 
Does the reduction of noise and the many other 
| advantages justify the cost? The attainment of a 
really low over-all noise level is much more difficult, 
technically and administratively. It could only be 
achieved at great cost. Let us, therefore, be reasonable 
and constructively critical. Let us determine which 
are the really glaring offenders and get them reduced 


promptly to a reasonable level, rather than wait for a | 
is | 


great reduction of the general noise level. It 
important to remember that very little perceptible 
reduction of noise can be made by the elimination of 
any noises except those of nature. 








THE BEND TEST, AND ITS VALUE 
AS A GUIDE TO DUCTILITY.+ 


By L. W. Scuustrer, M.A., M.I.Mech.E. 
(Concluded from page 374.) 


Part II.—Metuops or Carryine Ovt a BEnp TEsT. 
—continued. 


B. Bending on Supports Solely by means of a Former. 

This method is of the greatest importance and may 
be made one of the most efficient ; its study is therefore 
imperative (a) to prevent undue straining of specimens 
during routine tests, a common occurrence; (b) to 
guide inspectors and to assist framers of specifications. 
Though the apparatus required is simple, the usual 
design is poor, leading to limited use. A tensile test 
machine if suitably designed can always be used for 
applying the load. 
| Some varieties of the apparatus required are shown in 
| Fig. 5. The sketches a, b, and ¢ show fixed supports. 
| In a the value of a can reach about 90 deg. only ; in 


|b, 180 deg.; and in c, r is gradually reduced as the | 


| test proceeds; this so-called “‘easy” start of the 


| bending is erroneously supposed to benefit the specimen. | 


|In d, rollers intended to reduce friction are fitted. 


Diagrammatic representation of designs in which the | 


distance N is adjustable is given by the later sketches. 
In e, two bolts take the thrust and allow lengthwise 
adjustment. 
efficient bending of a large range of specimens. In f, is 
shown a more rigid design fitted with rollers. In g, pack- 
ings within rigid headstocks replace adjusting screws, 
allowing speedy adjustment. 
size can be used. 
changed by altering d ; this erroneously leads to larger 
rollers for smaller values of i and D; the reduction in 

* See ENGINEERING, vol. cxxxviii, page 451 (1934). 

+ Paper read before the Institution of Mechanical 
Engineers on Friday, March 29, 1935. Abridged. 


This design, though crude, allows the | 


In A, rollers of different | 
In i, the distance M is fixed, but c is | 
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p which results is, of course, immaterial if the per- 
formance is judged by measurement of e, as for welds, 
| In j, the supports can rock, causing a gradual reduction 
|in c during the test ; this is akin to the gradual reduc. 
| tion of the radius, asinc. In addition, a pin is threaded 
| through wings on the faces of the former and passed 
| under the middle of the specimen, to limit movement of 
| the crown of the specimen, away from the former. A 
good design should allow quick and convenient operation 
| and a speedy adjustment of c; for a bend of 180 deg. 
there should be an opening in the base to allow the 
| specimen to be forced right through the rollers. Adjust- 
ing bolts can be fitted with right- and left-hand threads, 
to move the supports simultaneously and to keep the 
value of c the same at either side of the former. Rollers 
of four different types were tested; these are shown 
in greater detail in Fig. 6, while the method of 
measuring the horizontal clearance is shown by Fig. 7. 

The test involves a large number of variables, and 
an attempt to determine the effect of each combination 
would be an enormous undertaking. The aim of the 
tests was therefore to determine approximately the 
best values for the various dimensions, to ascertain 
the values of p obtainable under favourable conditions, 
to settle controversial points, and to analyse the 
working of certain leading specifications. Particular 
study was made of the value of a when e, ceases to 
increase ; this information is important in preparing 
specifications. For convenience, all dimensions are 
given in terms of t, but it does not follow that the 
resulting values of p are constant for any value of ¢. 
Though when supports are circular the radial clearance 
changes in a complex manner during the bending, the 
treatment given here, where the effect of altering 
c and d are studied independently, gives sufficiently 
accurate results for practical pu s. When the 
value of a is comparatively large, so that the deforma- 
tion is more than local, the springing of the specimen 
when removed from the machine represents mainly 
the release of strain away from the crown of the 
specimen, and it is doubtful if the reduction in e 
is ever more than negligible. Very hard material 
stressed uniformly over a long length, however, shows 
a release of strain. In making these tests only one 
factor was varied at a time. e findings are given 
under the following headings :— 

Quality of Material.—Increasing the hardness of 
steel or, in particular, cold-working, reduces the value 
of p. Extensive experiments would be required to 
investigate the mechanism of all such changes. The 
value of the yield point and the work-hardening 
capacity of the material are, however, important 
| considerations. 

Clearance.—A limited increase in ¢ always tends to 
lower p, the fall being sometimes appreciable. This 
is due to inferior bedding on the former. Even if ‘ 
is reduced to zero, the value of p never suffers a reduc- 
tion. In practice, a working margin is desirable to 
| prevent undue wear and tear and to limit the load. As 
|an all-round figure, 0-10 ¢ is recommended, but 0 (5 
| is better if it is desired that a should approximate to 
| 180 deg. There is a tendency for a reduction inc t 
| cause a more even strain near the crown of specimens. 








: : eA : 
| i.e., to improve the value of oy An increase in « 


naturally decreases a, but when a bend of 180 deg. is 
required, the angle resulting from c = 0-051 should be 
sufficiently near 180 deg. to satisfy even an exacting 
inspector, under the false impression that the angle 
of bend is a matter of significance. Actually, if « 
is comparatively small because c has been excessive, 
| the tendency will be for e to be larger than the normal. 
Rotating versus Non-Rotating Rollers.—At first com- 
| parative tests were made with similar fixed and free 
rollers, d varying between } in. and 5} in. These 
| tests were futile, for none of the rollers used rotated. 
|In later tests partial rotation was occasionally expe- 
rienced, but then generally after e had reached 4 
maximum value. In the occasional instances where 
there was early rotation, either c or r was excessive and 
p was unduly low. The results show that an increas 
in friction, so far from being harmful, always tends te 
improve p, detracting from the value of rollers, 1.» 
if the bearings allow rotation. Next, a specimen was 
| forced through supports with hardened knife-edges, the 
clearance being almost negligible; this caused the 
|limbs of the specimen to be unmercifully cut up by 
the sharp edges; as a result, e, was lower than with 
a normal value of c, and curves show that ¢ remained 
situated at the crown of the specimen. Next, & 
specimen } in. thick was forced through a machine ot 
type j, Fig. 5, designed for specimens only } mm. 
thick, resulting in a severe drag on the limbs and 
considerable reduction in their thickness ; as 4 result, 
the peaking ratio was raised from 0-797 to 0-920. 
The drastic treatment caused no ill effect except aW4) 
from the crown, and thus tended to improve the 
limbs ot 


last full 
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ratio Abrasure at the outside of 
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a specimen is therefore no detriment. 
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rotation was found with certain rollers of type 2, 
ic. 6. The only change resulting from replacing 
fixed by rotating rollers was an insignificant improve- 


ment in the ratio 3 and a slight falling off in the 


joad. Any advantage in the use of rollers lies in 
1) a reduction in the load and in wear and tear, but 
in the latter only if the rollers rotate when the load 
js high; (2) their easy replacement when worn; 
(3) possible convenience in design; (4) their inter- 
changeability providing a ready means of changing N, 
but not necessarily in an efficient manner; (5) their 

viding a ready means of maintaining r proportionate 
to t; and (6) their affording a ready means of 
introducing hardened supports. 

Effect of Altering r.—Clearly, rotating and fixed 
supports may be treated together. Since, as will be 


Fig. 5. 




















either side of the crown of specimens with a width 
greater than 1¢. Further investigation is required. 

Round versus Square Specimens.—It appears that 
round specimens attain a high value of p more readily 
than square specimens. Moreover, it was shown in 
Part I that for an equal value of e the distress of the 
round material is less. 

Former Diameter.—With soft steels and low values 
of d a low value of D improves the value of p, but 
as the steel becomes hard the reverse occurs. 

Load Required to Bend.—In general it may be stated 
that increasing D, d, or c decreases the load. With 
normal settings the load reaches a maximum when 
a reaches about 120 deg., but when c is large it may 
be reached much earlier, or when c is small, much 
later. 

Machines with Excessive Clearance-—For a to reach 
180 deg. it is usually neces- 
sary for the specimen, 
after it has been forced 
through the supports, to 
be placed on end and closed 
under a press. This pro- 
cedure is naturally per- 
nicious, as it leads to a 
reduction in R, and conse- 
quently to an increase in 
ea and p. By practices 
actually adopted the value 
of e may unnecessarily be 
doubled. Such large ex- 
cesses beyond the require- 
ments of specifications are 
made possible only be- 
cause of the generous mar- 
gins allowed ; where, how- 
ever, the margin is small, 
failure sometimes results. 
If an angle of 180 deg. is 
insisted upon, it can be all 
but obtained by use of a 
former alone, i.e., if ¢ is 
kept small. 

Value of ¢, the Angle 
when e reaches a Mazxi- 
mum.—When D has a 
given value, e reaches a 
maximum long before 180 
deg. is reached; further, 
it has been shown that ex- 
cessive clearance, which is 
the cause of a low value 
of a, actually leads to an 
increase in ea. Conse- 
quently, when a former 
alone is used, the severity 
of a test would not be de- 
creased if an angle appre- 
ciably lower than 180 deg. 
were permitted. Where 
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shown, ¢, does not increase after a reaches, say, 90 deg., 
any lowering of p due to a high value of c takes place 
‘arlier. As increasing r is equivalent to increasing 
¢ at the earlier part of the test, it is to be anticipated 
thet an increase in r will be harmful. A limited 
increase in r reduces p, and d should preferably be 
kept below It. A smaller figure still may be beneficial, 
but the load will naturally be increased; even if d 
is reduced to $¢, the wear and tear of well-hardened 
parts will not be excessive. 

Effect of Variation in ¢ and r, while (c + r) Remains 
Constant. Assuming ideal bending through 180 deg. 
and neglecting clearance at the end of the test, the 
‘nal mean length of the arc Q of the specimen exceeds 
the initial active length M by (0-57 x — 0-43)t — 
“\¢-+r), A negative value of this difference in general 
nds to greater spring of the specimen away from 
the former and a low peaking ratio. The expression 
explains partly, but by no means wholly, why (c + r) 
should not be large. y 
For the low values of (¢ + r) adopted, no appre- 
cable change in the value of e was found, but the 
high values of ¢ reduced the load more than the high 
values of r. 
Thickness of Specimen.—t was varied, all other 
szensions being maintained proportional tot. These 
oa a small reduction in p with increase in the 

“ness of soft steel; with hard steel, collapses 
“metimes obscured any such tendency. 

Pr oJ Specimen.—Increasing W above | ¢ improves 
Ph alue of p. Experiments with ¢ increased to 1 in. | 
towed abnormal results, e reaching a maximum at | 








the requirements of a speci- 
fication allow only a small 
latitude, insistence that a 
should reach 180 deg. ne- 
cessitates the installing of 
refined apparatus for which 
there is no inherent need ; 
otherwise the test must be 
continued by the free-bend method, when the specimen 
will be strained far beyond the requisite amount. There 
is therefore no need for a specification to call for a 
value of a greater than that at which e reaches a || 
maximum by use of a former alone. 

For some of the tests two or more similar specimens 
were bent to the successive angles, a few specimens | ! 
only being tested through the full range, on account of | 
the time and labour involved. In general, when 
a = 90 deg., e, has reached a maximum, but, to meet 
any conditions of test, 120 deg. could safely be fixed 
as the angle beyond which bending need not be 
continued. In the rare instances where e, increased 
between 90 deg. and 120 deg., the usual cause was an 
incorrect replacement of the specimen after removal 
from the machine; in one instance it was due to the 
use of a low value of D when d was excessive. In 
each of these instances e, was abnormally large. If 
springy material is used and D is small, an increase 
may take place due to local collapse; this indicates 
the limitation of this method of test. To obtain the 
recommended angle of 120 deg., a 120-deg. Vee-block 
of the required size can, if desired, be used. Clearly, 
it is an anomaly that certain specifications, purporting 
to prescribe for materials of different grades, actually 
call for the same size of former to be used and for 
a to reach different values over 90 deg., according to 
the grade of the material. The change in a could 
lead to discrimination only if, before 90 deg. was 
reached, bending were continued by the free-bend 
method—an unsatisfactory solution. To grade 
material, D should be varied. 
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Devices for Changing ¢ or r during Bending.—It has 
been shown that c and r should be a minimum, especially 
at the start of the test; clearly, therefore, designs (c) 
or (j), Fig. 5, in which r or ¢ are reduced as the test 
proceeds, are unsatisfactory. A special test was 
made in the machine of type (j), alternatively with the 
supports rocking and locked, ¢ being kept constant for 
the latter method. So as not to confuse the issue, 
the pins were omitted. For soft material, blocking 
the supports improved the value of p from 0-790 to 
0-870, and for hard material from 0-597 to 0-667— 
results which would have been improved further if 
rand c had been reduced. 

Bending 8o that a Lies between 90 deg. and 180 deg.— 
Clearly, any device for changing ¢ should have the 
very opposite characteristics to those of the device 
just described, and a better aim would be for the 
supports to press the specimen against the former at 
the start of the test. When D is equal to 2¢ or over, 
there seems to be no objection to the use of the method. 
When D has a lower value, i.e., just when the test is 
most needed, the distribution of the strain is abnormal, 
tending towards excessive strain opposite the supports ; 
in consequence, there will always be risk of failure 
opposite the supports, but further experiment would 
be required to ensure that e, always reaches a true 
maximum when a reaches 120 deg. 

Bending through a Small Angle.—When a is small 
the value of e for a given value of D has no significance, 
even for a given quality of steel. 

Thinning at the Crown of Specimens.—t at the crown 
of a specimen may be reduced considerably. This is 
partly due to flattening by the former, but cupping 
seems to be a more prominent factor. In general the 
decrease of ¢ is greater when D is small, or when the 
material is hard; it tends also to be greater for thin 
specimens of hard material. It is unaffected b 
changes in W orc. The crushing of the fibres at the 
intrados of specimens due to the pressure of the former, 
which is more pronounced when ¢ is large, does not 


appear to affect the strain markedly at the extrados, 


but heterogeneous material, such as a welded plate, 


is more likely to suffer. A flat at the base of a former 
does not appreciably alter the reduction in thickness. 


C. Bending on a Mandrel.—This method of bending 


requires simple apparatus only, and is specified princi- 
pally for bending thin material of low ductility to a 
relatively small angle. 


As the strain eventually 
becomes uniform over a long length the method 


approaches the ideal, i.e., so long as D and a are 
sufficiently large for true bedding, and suitable means 
of stressing are employed. With thin specimens the 
test can be made quickly in an ordinary vice. Com- 
mercially the specimen and the mandrel are usually 
held together under a steam hammer, and bending is 
effected by blows or some special device. 
always easy to apply the necessary force sufficiently 
near the point of contact of the specimen with the 
mandrel ; the shorter this distance is made, the shorter 
the leverage and the greater the resulting damage to 
the specimen at the tension side ; equally, the greater 
the force, the greater the damage to the intrados, 
where the reaction acts at a progressively changing 


point. 


It is not 


Provided that the means of bending are such that 


the load is applied at a distance of not more than 2¢ 
from the last point of contact of the specimen with the 
mandrel, commercial tests need not be continued 
after a reaches 100 deg.; after this any increase in ea 
is fortuitous. J 
may be raised or the specimen injured. When D is 


If a hammer is used, the value of ea 


ess than 3¢, the results for any steel are liable to 


vary. 


For small values of a, the relative value of e and a 
s variable; bending ——— angles less than 90 deg. 
s therefore not recommended. For material of low 


ductility, a should be not less than 100 deg., the size 
of the mandrel being increased accordingly. When 
the diameter of the mandrel lies between 3¢ and 5, 
p attains a value of 0-925 in a well-conducted test. 


D. Bending by Pressing the Specimen into Soft Metal 


with a Former.—This method of bending overcomes the 
peaking of hard material bent with large formers ; 
though it was introduced for sheet metal, the author 
has used it successfully on material } in. thick. An 
ordinary former is used, but the specimen, instead of 
being mounted on solid supports, is pressed into a soft 
metal, such as lead. The surrounding lead tends to 
cause close contact of the specimen with the former, 
but the crown of the specimen is thereby strained 
radially. With the load applied in this manner, 4 
comparatively low value of a suffices for the test. 


To demonstrate the possibilities of the method, 


after three sheet steels had been bent, an exceedingly 
brittle overheated carbon steel that had defied all the 
ordinary methods was successfully bent. The bedding 
of all specimens was excellent, but the value of p for 
the last specimen was abnormally high due to spring, 
and was possibly aided by compression of the material. 
| With small values of D, bending becomes unsatis- 
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factory, and the value of p for a thick specimen of | 
nickel-chromium steel (¢ = l in.; W=1t; D=1t; 
Brinell number, 269) fell to 0-845 when a was only 
69 deg., the reduction in thickness being 10-1 per cent. ; | 
for a thin specimen similarly bent this reduction was | 
again 10 per cent. 

E. Bending by the Application of a Pure Bending 
Moment.—This form of test is theoretically the ideal, | 
and is, of course, much used for the transverse test, | 
but, so far as the author is aware, has not been used | 
for large deformations in this country. No force other | 
than a pure bending moment is applied ; consequently } 
the whole of the loaded length becomes circular. | 
With this method of loading, an advantage is that the 
curvature and the strain increase continuously with | 
increases in a, but for a given value of D a lower value 
of ¢ is to be expected than from other methods. The 
method is particularly applicable to non-uniform 
material such as a welded joint, as it tends to enforce 
fracture at the weakest section, instead of at the section 
of maximum strain. 

F. Bend Tests of Fusion- Welded Joints.—The bending 
of welded joints is a specialised problem, and the | 
functions of a test, beyond showing up defects within 
the metal, are fourfold : 

(1) To ascertain the ductility of the weld metal, | 
which is not obtainable from tensile tests on welded 
joints, or necessarily from specially prepared samples | 
consisting entirely of weld metal, when available, as 
the quality of the metal may be different. Other | 
alternatives, such as a tensile test on a strip of metal | 
cut out longitudinally, or the use of a tensometer, are 
not suitable for general application. The bend test | 
has therefore special significance, and the ductility | 
yielded on a bend test .by the weld metal within a | 
joint is equivalent to that given by a tensile test on the 
weld metal. 

(2) To determine whether the joint has flexibility 
sufficient for its particular service or whether the parent | 
metal near the junction has been unduly hardened. | 

(3) To determine whether the junctions are sound. | 

(4) To determine whether the bottom of the “ V” 
is free from fault. Each of these purposes may require 
an independent test, but as a means of determining | 
ductility the surfaces of the joint should be levelled, 
but the whole of the top run of metal should not be | 
removed. 

A bend test on a welded joint affords an excellent 
means of asseasing the ductility of the weld metal. 
For the test a strip of metal is cut out longitudinally | 
and tested in the ordinary manner, or if the weld | 
metal is not appreciably harder than the plate, the 
ductility is determinable from measurements on a | 
series of gauge lengths. 

For a commercial test the most convenient means of 
testing for minimum ductility is to measure the strain, 
¢¢ developed by a transverse test piece. There are, 
however, three qualifications: (a) The relative proper- 
ties of the weld metal and the plate must be such 
that the desired strain can be set up by a transverse | 
test; (b) failure outside the gauge points should be 
disregarded; and (c) the greatest strain within the 
weld metal will always exceed e¢;. In gauging the 
quality of weld metal, allowance should therefore be 
made for the normal excess of e,. For an abnormal 
rise the weld may well lose credit, as it will be due to 
local defect or unsuitable matching of the metals. 
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VARIABLE Sreep-Gear Be.trs.-—The well-known 
form of variable speed gear which consists of a pair of 
double-coned pulleys on parallel shafts and having a 
connecting belt transmitting the power by contact of 
the edges of the Lelt with the conical surfaces, depends 
largely, for its efficient. performance, on the construction 
of the belt. Mesars. Jrofts (Engineers), Limited, Bradford, 
have developed @ belt for which several advantages are 
claimed. One of these is the method of making the 
joint. This is of the lap type, both laps being set at an 
angle and being kept in that position by a pair of metal 
lags having a suitable contour on their surfaces in 
contact with the belt. The lags are bolted together on 
the centre line and form what is virtually a double butt 
strap. The net result is that the pull of the belt is not 
diverted from the belt plane in way of the joint, while 
full flexibility is ensured and assembly is very easily 
effected. The wooden belt lags are closely pitched along 
both the inner and outer peripheries of the belt and give 
continuous contact over the pulleys. The lags are faced 
with leather on their contact surfaces, these surfaces 
being ground in position on the belt to ensure evenness 
of running. 
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THE SHARPAFORM MILLING 
CUTTER. 


A NEw design of form-relieved milling cutters and 
hobs, originated by Mr. M. Challier, and to which the 
name Sharpaform has been given, has recently been 
placed on the market by Messrs. Edgar Allen and Com- 
pany, Limited, Imperial Steel Works, Sheffield, These 


cutters embody corrected straight-line relief and the | 
principle of the design, for which a number of advantages | 


are claimed, is indicated in the accompanying illus- 
tration. This shows a cutter 60 mm. in diameter, and 


it will be noted that at the commencement of its 


working life the relief angle is 17 deg. At the end of | 


its working life, namely, after 26 grindings of two-tenths 
of a millimetre each, making a total grinding zone of 
5-2 mm., a relief angle of 7 deg. is still available. It 


o'a 


is stated that there is no rubbing on the sides or on 
the back of the teeth during the working life of the 
cutter and that, provided the teeth are ground radially, 
the form remains strictly constant throughout. 
claimed 


Other 


advantages include reduced wear on the 





machine and greater feed and speed. Particulars of a 
number of tests carried out in a large engineering works, 
which appear to substantiate some of the claims made 
for the new cutter, have been supplied to us by 
Messrs. Edgar Allen. Using a Sharpaform cutter, it 
is stated that 970 pieces were produced per grinding, 
as compared-with 405 when using a cutter with curved 
relief ; moreover, the corresponding figures for daily 
production are given as 190 and 105, respectively. The 
tooth consumption per single grinding is given as 
0-5 mm. in the case of the cutter with curved relief, 
and, as already stated, 0-2 mm. in that of the new 
cutter. The Sharpaform cutters and hobs are made 
from Stag brand high-speed steels, produced in the 
high-frequency electric furnace, the hobs being manu- 
factured for Messrs. Edgar Allen by Messrs. David 


Brown and Sons (Huddersfield), Limited, and cutters | 


other than hobs by Messrs. The Stalker Drill Works, 
Limited, Sheffield. 








CATALOGUES. 


Reinforced Concrete A recent number of 


Association at 91, Petty France, London, 8.W.1, is 
concrete walls in various 


types of buildings 


Electrical Thermometers._-Thermocouple and electrical- 
resistance thermometers and recorders, in a great variety 


of forms and suitable for a wide range of purposes, are 


dealt with in a catalogue received from Messrs. Negretti 
and Zambra, 38, Holborn-viaduct, London, E.C.1. 

Sluice Gates.—-The importance of reliability in the 

mechanical equipment for water control is well brought 

yublished by Messrs. Glenfield and 

Limited, Kilmarnock. on control sluices. In 

typical installations of sluices, commonly in 


Kennedy, 


Steam Traps.—Particulars, and many line drawings 


and pictorial sectional illustrations of the various types 
of steam traps, made by Measrs. Hopkinsons, Limited, 


Works, Huddersfield, are contained in a 
Recommendations for specific 
luties accompany the references to types. 

and Electric Motora.—Measrs. 
Company, Limited, 97, Queen 

ictoria-street, London, E.C.4, deal with the submissible 
motor-driven pumps they manufacture for salvage and 
hore-hole applications in a catalogue, which contains 
information relating to the standard designs, and illustra- 
tions of actual installations 


The Grid.—-In an interesting publication bearing this | 
title, received from Messrs. Babcock and Wilcox, Limited, 
Babeock House, Farringdon-street, London, E.C.4, there 


Britannia 


Submersible Pumps 


The Review | 
of the Reinforced Concrete Association, published by the | 


concerns are 


[APRIL 12, 1935. 
| is a reprint of an article from Electrical Industries, which 
| comprises a summary of the grid area schemes, and ar 
analysis relating to the types of boilers installed jin the 
| selected stations. The last-mentioned shows that 92 
cent. of the boilers are of either the Babcock and Wileox 
or Stirling types, while 91 Bailey furnaces are installed 
or are on order. 

Electric Arc Welding._-Many of the modern applica - 
tions of the electric are-welding process of fabrication 
are referred to, with illustrations, in a booklet received 
from Messrs. Metropolitan-Vickers Electrical Company 
| Limited, Trafford-park, Manchester, the main + 
lh which is to call attention to the merits and general 
| 


per 


characteristics of the various types of electrodes they 
manufacture. : 

Lineshaft Roller Bearings. -Particulars relating to the 
dimensions of all types of lineshaft equipment incorporat. 
ing Hyatt roller bearings, is provided in a pamphlet sent 
by Messrs. Delco-Remy and Hyatt, Limited, 1)) 
Grosvenor-road, London, 8.W.1. It gives constructional 
details and contains recommendations regarding speed 
limits and lubrication, besides calling attention to the 
intrinsic merits of the system. 

Second-Hand Plant.—Messrs. George Cohen, Sons and 
Company, Limited, Gasworks-road, Neath, Glamorgan. 
shire, have acquired a great variety of machine tools, 
pneumatic and power hammers, wood-working plant, 
steel-plate working a cranes, air compressors 
and electrical motors and control gear from the Windsor 
Slipway, Cardiff. A catalogue, giving details of each 
item, has been received from the firm. 

Cement Gun Applications.—A booklet received from 
Messrs. Whitley Moran and Company, Limited, 1, Tithe. 
barn-street, Liverpool, 2, deals with the great variety 
of work done with the cement gun in the waterproofing 
of reservoirs, in conduit, pipe and tunnel work, and in 
the repair of reinforced concrete. Its object is to place 
at the disposal of the,engineering profession concise infor. 
mation regarding Gunite and cementation. 

General Engineering Equipment.—Under the title, 
For Every Industry—Every Home, Messrs. Noyes 
Brothers (Sydney), Limited, 115, Clarence-street, Sydney, 
New South Wales, have brought together in a booklet, 
information relating to the manufacturers—mostly in the 
United Kingdom—they represent in Australia. All the 
of excellent standing, but are far too 
| numerous to mention individually here. 

Joinery Machinery.—A large folder received from 
Messrs. Thomas Robinson and Son, Limited, Railway 
Works, Rochdale, gives a series of photographic repro- 
ductions of examples from the wide range of wood- 
working machinery they manufacture. Those included 
are circular-saw benches, moulders, surfacers, tenoning 
machines, planers, sanders, band saws, and mortisers. In 
every case information is given on cutting speeds and 
capacities. 

Dry Photo-Printing Process.—The equipment, paper 
or cloth, and the materials for use in the Ozalid dry 
photo-printing process are referred to in a booklet 
received from Messrs. Ozalid Company, Limited, 1, 
Central Buildings, Westminster, London, 8.W.1. In 
this process developing is effected by the use of ammonia 
vapour in a simple developing box for small users, or in 
a continuous motor-driven machine where many prints 
are required. 

Clutches.—Messrs. Platt Brothers and Company 
Limited, in their Non-Textile Engineering Department 
at Hartford Works, Oldham, now manufacture a number 
of engineering specialities, including the Hele-Shavw 





multiple-dise friction clutch and the Platt-Dawson 
automatic centrifugal clutch. Descriptive literature 
relating to these, referring to their constructional 





features, advantages, and recommended applications 
has been received. 

Drilling Machines.—A catalogue on radial drills, con- 
taining much information on their characteristics, 
through the medium of an imaginary interview between 
a representative of the firm and a prospective customer 
who takes care to state clearly his exact requirements 
and thus affords the opportunity of showing how they 
can be met. The publication is concluded with complete 
descriptive specifications, dimensions and weights of the 
machines referred to. 

Lubricators and Engineering Fittings.—Messrs. Rother- 
ham and Sons, Limited, Coventry, specialise in the 
manufacture of all types of lubricators and im the pro- 
duction of standard parts for the motor-car, 8ero 
electrical, general engineering and gas industries. Ov 
level gauges, filters, compression taps, petrol and drain 
taps, hose clips, unions, floats, mist mjectors, speed- 
ometers and counters all find inclusion in their latest 
comprehensive catalogue. 1 
methods of 


Electrostatic Precipitation.—Amoug_ the , 
fineness, 


cleaning industrial gases to a great degree ol! 
the use of the method of electrical precipitation rt 
accepted as a thoroughly practical proposition 4 
brochure on the subject, dealing with the system adopted, 
and the method of applying it, has been received from 
Messrs. Sturtevant Engineering Company, Limited, Mi, 
Queen Victoria-street, London, E.C.4. The claim 1s _ 
that up to 99-9 per cent. of the entrained particles can D 
removed. 

Belting—In a pamphlet sent to us by Messrs. J. H. 
Fenner and Company, Limited, Hull, the advantage® - 
great pulley-gripping power, flexibility, cohesion, ® 
freedom from CHects due to atmospheric changes a 
claimed for the adoption of rubber in treme 
beltings. In particular this publication deals hepato 
woven-hair belting, which is impregnated with ru of 
and given the name Pyramid-Z. Many experiences pe 
users are described, and technical data relating 
standard sizes provided. 
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TWIN-SCREW TURBINE LINER “STRATHMORE.” 








THE LAUNCH OF THE P. & O. LINER 


fully launched at the yard of the builders, Messrs. | including a 
on 
‘ é | 
Thursday, April 4, is the largest vessel laid down for | de-luxe on the same deck. 


Vickers-Armstrongs Limited, Barrow-in-Furness, 





*0 | employed. 
‘* STRATHMORE. | The first-class accommodation will include two 
Tue 24,000-ton liner Strathmore, which was success- | ** Viceregal’’ suites situated on D deck, these suites 





closed air-duct system with open stokeholds being 


dining-room, sitting-room, verandah, 
bedroom, and bathroom. There will be six cabins- 
Accommodation will be 


the Peninsular and Oriental Line since the inception of | provided for 445 first-class passengers in 199 single- 


the company 100 years ago. 


she will be the largest and fastest vessel ever built for | F decks. 
As will be clear from the | bathroom. 


the Europe-India service. 
photograph of the ship leaving the ways reproduced 
n this page, she has a straight stem and cruiser stern, 
ind the lines of the hull, in conjunction with the 
employment of a single large funnel surmounting the 
most modern superstructure, will undoubtedly result 
in a particularly graceful appearance. 

The vessel has a length between perpendiculars of 
630 ft., an overall length of 665 ft., a moulded breadth 
of 82 ft., an overall breadth of 84 ft., a moulded depth 
to F deck of 38 ft., and a moulded depth to E deck of 
{7 ft. 6 in. She has eight decks in all, including the 
promenade decks, all intended for the use of passengers. 
Subdivision is into 12 transverse watertight compart- 
ments up to the level of F deck. There is a continuous 
louble bottom from the collision bulkhead to the 
iter end of the shaft tunnels, with transverse and 
mgitudinal divisions to provide a large number of 
tanks for fresh water, boiler-feed water, water ballast, 
nd oil fuel. A complete double skin up to the water- 
ine extends from the forward cross oil-fuel bunker to 
the alter end of the engine room, thus providing a 
maximum margin of safety at sea. The vessel is to 
be propelled by twin screws, driven by two sets of 
Parsons turbines through single-reduction gearing, 
each set consisting of one high-pressure, one inter- 


mediate-pressure, and one low-pressure turbine, 
working in series and driv ing separate pinions engaging 
with the main gear wheel. The high-pressure turbine 
is of the impulse-reaction type, the intermediate- 
pressure turbine of the reaction type, and the low- 
pressure turbine of the single-flow type. The astern 
turbines consist of one high-pressure and one low- 


pressure turbine in series, the high-pressure turbine 
cing incorporated in the intermediate cylinder and 


the low-pressure turbine in the 








It is also stated that | berth and 123 double-berth rooms on C, D, E, and 


Many of the cabins will have a private 
The first-class dining saloon will be on 
F deck, and will provide accommodation for 232 
passengers. The main public rooms will be on B 
deck, together with the promenades for first-class 
passengers. The sports and games area on A deck 
will be 275 ft. long by 82 ft. wide. The swimming pool 
will be on C deck. There will be accommodation on 
F, G and H decks for 665 tourist passengers in 280 
cabins, all provided with running water. The tourist 
dining saloon on F deck will be 82 ft. by 68 ft., with 
seating accommodation for 344 passengers. 

The life-boats will include two motor boats with 
‘skate’ launching gear, and particular attention has 
been given in considering the boat complement to the 
comfortable conveyance of passengers between the 
ship and shore on pleasure cruises. The vessel will be 
equipped with the Lux-Rich system of smoke detec- 
tion, and there will be a complete installation of 
sprinklers. The whole of the woodwork throughout 
both the passenger accommodation and crew’s quarters 
will be covered with fire-resisting paint. Fireproof 
doors will be fitted in all the main alleyways. To 
meet the varying climatic conditions through which 
the ship must pass, air-conditioning plant will be 
installed to supply the first-class dining saloon with 


|fresh air of regulated temperature, and, in addition, 


the Thermotank system of ventilation will be fitted in 
all the public rooms and also in the passenger and 
crew accommodation. 

The launching ceremony was performed by H.R.H. 
the Duchess of York, and the arrangements throughout 
afforded an admirable example of perfect organisation 
on the part of those responsible. At the luncheon 
which followed, the chairman of Messrs. Vickers- 
Armstrongs Limited, Sir Herbert A. Lawrence, expressed 


low-pressure cui teats appreciation on behalf of the employees and 


lll the turbines are designed to run at 1,715 r.p.m., | townspeople to the Duchess for performing the launch, 


the reduction 
The turbines are connected to the pinions through 
texible couplings. The gearing is of the double- 
helical ty pe, having Vickers-Bostock-Bramley “ envelo- 
vite teeth. The propellers are of the built-up type 
Th, manganese-bronze blades and cast-steel bosses. 
© main condensers are of the Weir regenerative type, 
‘uspended from the low-pressure turbine casings, and 
provided with spring supports. The steam will be 
ae by six Babcock and Wilcox boilers fitted 
oe and tubular air heaters. The 
bei 8 pressure is 440 lb. per square inch, the steam 
3 ng superheated to 725 deg. F. The boilers are 
Tmanged for oil burning only, the forced-draught, 





gearing giving a shaft speed of 112 r.p.m. and also to H.R.H. the Duke of York for his presence 
|at the ceremony. 


He mentioned that the company 
were employing over 30,000 people, as compared with 
24,600 a year ago, and was able to state that orders on 
hand were considerably better than they had been 
for some years. The chairman of the P. and O. 
Company, the Hon. Alexander Shaw, after referring 
to the difficulties arising from subsidised foreign 
competition, stated that the Strathmore, although 
primarily intended for express service between this 
country and India, would also on occasion be seen in 
Australasian waters. He then presented Her Royal 
Highness with her portrait painted by Mr. Simon 
Elwes, and announced that she had graciously given 
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her permission for a copy of the portrait to hang in 
the vessel. His Royal Highness, replying on behalf 
of the Duchess, after expressing her thanks for the 
painting, said that he was sure that those who were for- 
tunate enough to receive orders would not forget the 
distress still existing in the shipping industry, and that 
they would wish to send a message of sympathy to 
the unemployed. Commander Craven, who followed, 
announced that Messrs. Vickers-Armstrongs had just 
completed the purchase of Messrs. Palmers, at Hebburn, 
and expressed the hope that this would result in an 
improvement in employment on the North-East Coast. 





THE NEWCOMEN SOCIETY. 

AT a meeting of the Newcomen Society held at the 
Chartered Institute of Patent Agents, on March 27, 
Mr. L. St. L. Pendred read a paper on ‘‘ The Order 
Book of the New Wire Company, Cheadle, 1788-1831,” 
This book, he said, was a document of exceptional 
human interest and it showed the industries of the 
so-called industrial revolution in a more favourable light 
than was usually the case. The book is a small vellum- 
covered quarto volume and is the property of Messrs. 
Thomas Bolton and Sons. It opens at the year 1788, 
at which time the company had been in existence 
nearly seventy years. The first minute, dated August 5, 
1788, states that ‘‘the late partnership under this 
Firm having been dissolved on the 29th March last ” 
seven gentlemen agreed to take up the twenty shares 
between them, the largest shareholder being Thomas 
Patten, possibly a grandson of the founder, who took 
twelve shares at 1,500/. apiece. The dividend was 
fixed at 5 per cent. per annum. The works of the 
firm were at Alton, near Cheadle, in Staffordshire, and 
remain to this day, though there have been many 
changes; they are now a saw-mill. The Staffordshire 
works of the present company, Thomas Bolton and 
Company, Limited, are situated at Froghall, 3 miles 
north of Cheadle and at Oakamoor, some 2 or 3 miles 
east of Cheadle. 

At the Alton mills copper was refined and brass 
wire was drawn, and one of the first works of the new 
company was the erection of four more brass-ingot 
furnaces which Thomas Salt was to work. The first 
reference to Oakamoor Mill is dated 1790; At first 
it was to “ be employed at present in the Tin Trade, 
and not to be altered for making Wire,” but a little 
later the partners ‘‘ express the opinion that the mill 
shall be altered to Roll and Slit Brass and Copper and 
to draw thick Wire and Guinea Rods.” For several 
years trade was bad and no dividends were paid, but 
nevertheless faithful servants were not forgotten, and 
in 1797 it was ordered that James Barton was to be 
paid ‘‘ Twelve pound per annum for the saving made 
and to be made by his invention of a substitute for 
Tallow.” There are many entries in the book relating 
to employees and on April 25, 1806, it is stated ‘* That 
three months’ notice be given to Benj Keys, Benj. 
Keys, Junr., and Michael Keys, that the Co. from 
their late conduct, cannot after that period employ 
them in their service; but in the meantime will 
continue to allow them Coals and House Rent, and at 
the expiration of the three months, they are expected 
to quit the Premises of the Company at the Brass 
Works and provide themselves elsewhere.”’ A later 
and somewhat curious entry ran “That Benjamin 
Keys and his Son be given to understand that the 
Company do not consider that they can do justice to 
them as Melters if they continue to carry on their 
trade as Malsters conceiving that it must in some 
measure interfere with the time they ought entirely 
to devote to their interests; they therefore must 
expect that they either give up their Malting Business 
at the end of the present Season, or leave their present 
Service of which they have their choice.” 

With the company was a William Keates, who, 
‘having devoted his leisure hours to chemistry with 
a view to the benefit of the concern”’ was awarded 
10 guineas, and two years later was authorised to go to, 
London for a few months “‘ for the purpose of studying 
Chymistry at the Expence of the Company.” Other 
servants of the company included Matthew, Joseph and 
John Brindley, possibly connected with the family of 
James Brindley the great canal builder. When the 
company in 1819 had been in existence 100 years it was 
‘* Resolved that the Centenary be celebrated by giving 
a Dinner... to the Friends and Principal Connexions 
of the Company as well as to their Workmen.” 

In 1822 the firm began the manufacture of copper 
rollers for calico-printing machines ; in 1828 it was de- 
cided to build a wire mill at Oakamoor, and the last 
entry in the book runs: ‘“ That the Company remove 
their office of Business to Oakamoor as soon as it can 
be arranged, when Mr. Milner will be allowed a Pony, 
and the expence of keep, to enable him to attend there 
with as little inconvenience as possible.” The minutes 
contain terms of which the meaning is not clear, but 
some light is thrown on the business transactions in 








an appendix to the paper by Mr. Rhys Jenkins. 
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** ENGINEERING" ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 

in each case; where none is mentioned, the Specification is not 

illustrated 

Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 

Copies of 2 may be oblained at the Patent Office Sales 
Branch, 5, a Buildings, Chancery-lane, W.C.2, at 
the uniform price of ls. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ‘‘ Sealed" is appended. 

iny person may, at any time within two months from date of 
the advertisement of the acceptance of @ Complete Specification 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 





ELECTRICAL APPARATUS. 


No. 409,471. Crompton Parkinson, Limited, of 
Guiseley, and C. W. Major, of Chelmsford. Alter- 
nating-Current Commutator Motors. (4 Figs.) 
January 28, 1933.—The invention relates to brush-lifting 
and commutator short-circuiting means for alternating 
current commutator motors. The centrifugally-operated 
means consists of a pair of governor weights 1, 2, pivoted 
at opposite ends of a diameter on an end plate carried 
on the motor shaft. The end plate has a cylindrical 
portion and a flange portion in a plane at right angles 
to the axis of the shaft. A pair of levers is pivoted at 
the sides of the shaft on the cylindrical portion. One 
arm 7, 7!, of each lever is substantially semi-circular in 
end view and is pivoted at its ends. The other arm 9 of 
one lever protnd 9 parallel with the shaft adjacent one 
pivot and the other arm 9 of the other lever extends 
adjacent the other pivot. The arms are hook-shaped at 
their ends and engage in slots in the weights. The arms 
7, 7), of the levers extend through and engage the rear 
face of a ring 12 which surrounds the motor shaft. The 
construction is such that when the shaft reaches a 
certain speed the weights move outwards and move the 
levers 7, 9, 80 as to draw the ring 12 axially along the 
shaft. Each of a pair of rods 16, is at one end passed 
through the ring 12 and seeured by a nut. At their 
opposite ends they are threaded into a sliding bush 21 








(409 47/) 


which moves within the commutator. A spring 22 acts 
between the bush and the commutator. A contact plate 
is loosely mounted on the outside of the bush 21 and is 
shaped to engage the end of the commutator ; the contact 
plate is slit radially to form a number of contact fingers. 
A cupped back plate is mounted on the bush behind the 
contact plate. An inner thrust aoe 27 is mounted 
against a shoulder at the end of the bush and immediately 
behind it is an outer thrust plate. A conical buffer spring 
is located in the space between the back plate and the 
inner thrust plate. A brush lifting ring 31 has its inner 
edge depeeel in the channel between the thrust plates 
and its outer edge is a flat rim to engage the brush-lifting 
gear. Each brush holder is a box-shaped structure. At 
each side of a brush holder is a first lever, which has an 
arm 38 extending forward under the brush cap and is 
pivoted on a bushed rod which extends through the 
sides of the brush holder. A spring 43 acts on the 
brush lever and on the first lever to urge them in opposite 
angular directions to engage the brush. The lower ends 
of the levers 38 are each formed with two horns 44, 45. 
lhe rim of the brush-lifting ring engages with the horns 45 
when it is moved to the right to cause the arms 38 of 
the first levers to lift the brush and with the horns 44 to 
move the levers 38 to permit the brushes to return to 
the commutator. The operation of the apparatus is as 
follows :—When the motor starts the brushes are in 
contact with the commutator. When a certain speed is 
reached the weights move outwards whereby the rods 
16 are moved and the sliding bush 21 moves inwards 
towards the commutator against the action of the 
spring 22. The first movement of the bush 21 causes the 
contact plate to move to short circuit the commutator. 
Further movement cf the sliding bush causes the brush- 
lifting ring 31 to move to engage the horns 45 of the 
first levers. The spring 43 causes the first levers to 
move to engage the undersides of the brush caps and 
thus neutralise the pressure of the brush arms. Further 
movement rocks the first levers about their pivots and 
raises the brushes, the brush levers and the springs 43 
moving with them as units. (Sealed). 


LIFTING AND HAULING APPLIANCES. 


No. 403,499. T. G. Nyborg, of Worcester, and 

. F. Higgings, of Worcester. Conveyor. (4 Figs.) 
October 13, 1932.—The strap 1 at the end of one trough 
projects horizontally, and is spanned by a yoke piece 3 
pivoted to the strap, so as to be able to swing horizontally. 
It is of sufficient length to extend Reyend the far edge 
of the strap 5 upon the adjacent trough when the sections 
ire coupled together. An aperture passes through the 
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yoke piece to accommodate a vertical wedge 8 and a in addition to being screw threaded on the pipes, may 
movable abutment which may be locked is carried in | also be welded thereto as indicated in connection wit), 
the yoke piece outside the wedge. The movable abut- one of them at 7. As shown in Fig. 2, the end of the 
ment may take various forms, such as an eccentric 

spindle or cam, key or stepped block, and in a typical Fig.1. 
form consists of a stepped block 9. The wedge 8 is 

anchored in the aperture by pins 10, 10, so that so long 

as the abutment formed by the wider portion of the : } 
key 9 is in the position shown giving minimum wedge ‘ 6 ; 
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(403,499) 























clearance, the wedge can be raised to its full height 
without leaving sufficient clearance for it to be carried 
round the corner of the second strap 5, when the yoke 
piece 3 is swung about the strap 1. The step key 9 g 
lies within the end of the yoke piece 3, and a slot 
cut into its upper face terminating in a through hole. 
A locking pin 13 with an enlar head is passed up- 
wards through the yoke piece, the head being, however, . 
too large to pass through the upper limb of the latter. (400,073) 
The pin is bent over the top of the yoke piece or other- | » 
wise prevented from falling back too far. The head valve 8 and the end of the pipe are bevelled to form a 
of the pin engages in the slot in the sliding key, and | V opening which is filled with weld metal as at 3. The 
when the key is pushed into the position giving least | valve 8 has an integral flange member 9, which is con. 
wedge clearance or working position the heal of the pin | nected by bolts 6 to the flange 5, which may be welded 
falls down into the through hole and the key is locked| or connected in any other manner to the pipe.- 
in position until the pin is raised. In order to release | (Accepted October 25, 1933.) 
the connection, the wedge is knocked up and the pin 13) 

MISCELLANEOUS. 


raised and the key 9 slid back to afford clearance. | 
The yoke pese can then be swung out with the wedge| No, 415,117. The India Rubber, Gutta Percha 
J T 








held ra the clearance being now sufficient to swi and elegraph Works Company, Limited, of 
the wedge 9 free of the second strap 5.—({ Aco | London, and F. J. Tarris, of Silvertown. Pressure 
January 3 1934.) tors. (6 Figs.) February 15, 1933.—This 

‘invention relates to pressure regulators for use 


INTERNAL-COMBUSTION ENGINES. 


No. 415,139. The Bristol Aeroplane Company, 
Limited, of Bristol, A. H. R. Fedden, of Bristol, and 
F. M. Owner, of Bristol. Supercharged Engine. 
(1 Fig.) February 23, 1933.—A supercharging blower 10 
is driven from the engine crankshaft 11 by a train of 
gears. The crankshaft 11 is borne in a ball-bearing and 
the blower shaft carrying the rotor 19 of the blower is also 
borne in ball-bearings. The blower 10 is housed inside the 
engine casing. Another blower 23 is secured to some fixed 
part which, when the invention is applied to an aircraft 
engine, may be a part of the aircraft fuselage. The 
rotor 25 of this blower is carried on a shaft which is 
coaxial with the shaft of the blower 10 and rotates in 
ball-bearings. The blower 23 has an intake 29 through 
which air is admitted from the atmosphere. The rotor 25 
discharges this air at an increased velocity and pressure 


between a fluid-pressure supply and a fluid-pressure 
systera which it is desired to supply with fluid under 
pressure. The control handle consists of a cylindrical 
sleeve 10, the lower end of which fits closely over the 
plug 11 projecting upwards from the member 12, which 
is secured to the top of a control lever. At the upper 
end of the plug is a chamber. Extending downwards 
from the chamber is a passageway 14, communicating 
with a cross passageway which in turn communicates 
with a screwed connector 16 to receive a conduit. 
This is the inlet for the regulator, and in use the conduit 
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(415,17) 
\ joined to the connector 16 communicates with a source 
— of fluid pressure. Within the passageway 14 is a Schrader 
se a, | valve so arranged that fluid under pressure does not 
; enter the chamber unless the valve pin is depressed 
J against the spring 19. The valve is the inlet valve of 


the regulator. A further passageway extends from the 
chamber to a cross passageway to another connector 
adjacent the connector 16. This further connector 
receives a conduit communicating with the member it 
is desired to supply with fluid under pressure. Around 
the aperture at the upper end of the portion 11 is 4 lip 
which is engaged so as to close the aperture by a piston 21 
within the hollow cylindrical centre of the sleeve 10. 
The face of the piston 21 is recessed to contain a resilient 
rubber seating. Extending rearwardly from the piston 2! 
is a rod which is surrounded by the end of a compression 
spring 24. The lower extremity of the spring bears 
against the piston and the upper extremity enters § 
recess within a member in the sleeve 10. Screwed in the 
side of the member is a stud 27 which enters a verti 
slot in 10 and prevents relative rotation. Extending 
upwardly through the end of the sleeve 10 is a plunge, 
and it wil! be seen that pressure on the plunger will 
compress the spring and load the exhaust valve. xtend- 
ing downwards from the piston 21 is a screwed stud 
which engages the upper end of the valve pit. b 
operation, the loading applied to the piston 21 determines 
the pressure which reaches the systern to be supple? 
with fluid under pressure. Sealed. 


into @ carburettor 30, which is supported by being 
attached to the blower 23 and to the engine casing. The 
mixture of fuel and air leaving the carburettor is admitted 
to the blower 10, from which it is discharged by the rotor 
19 into conduits 31 leading to the engine cylinders. The 
gearing has the effect of driving the blowers at a higher 
speed than the speed of the engine crankshaft and the 
load in this gearing may be distributed around the axis 
of the apparatus by providing a number of lay shafts. 
The two blower shafts are connected through a friction 
clutch and clutch-actuating mechanism whereby the 
blower 25 can be driven or not, as desired. (Sealed.) 


STEAM ENGINES, BOILERS, &c. 


No. 400,079. Babcock and Wilcox, Limited, of 
London, and F. H. Smith, of London. Pipe Joint. 
(5 Figs.) March 15, 1933.—The ends of the pipes to 
be joined are bevelled to form a V opening extendin 
the full depth of the pipe ends, which opening is fill 
with weld metal 3. The pipes are screw threaded and 
provided with feet, Fa: flange members 4, 5, 
bolted together by bolts 6. The flange members 4, 5 
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STEEL STRUCTURES. 


(Concluded from page 356.) 


wre shortly as follows :— 


(1) Tubes can be made of much less thickness than 


TUBULAR MEMBERS IN WELDED-| their own structure and requiring only to be con-| Figs. 8 to 10 show simple forms of connection 


nected by means of lattice work. 


between tubes. The ends of the tubes forming 


| Before the introduction of welding, the greatest |struts or ties are cut by blow-pipe at the correct 
gy Dipl.-Ing. O. Bonny and Dr.-Ing. H. GorrrEnr. | difficulty in the utilisation of tubular members in ‘angle and shaped to the diameter of the member 
| structural work was that it was not possible to|to which they are to be connected. This method 
join tubes with each other, or with other members,| has long been practised in the construction of 
Part II. Design and Welding Practice.—The | in an economical and technically satisfactory way. | pipe lines; if it is carefully carried out the tubes 
ivantage of the use of tubes in steel structures | As the curved section of the tube was not suitable fit together perfectly and no subsequent finishing 
for riveting or bolting, the ends of the tubes had | is necessary. In the case of lattice-work masts and 


to be pressed flat, as shown in Fig. 7; but it is | the like, in which a large number of diagonals have 


rolled sections, so that for a given area the overall | obvious that this method of joining is a poor one |to be connected to the main vertical, it may be 
jimensions and consequently the moments of|and can only be utilised for structures of little | found economical to shape the ends of the diagonal 
inertia are greater than for other cross-sections, | importance or of a temporary character. The | members by a milling cutter of the same diameter as 





Pig, 8. Wetpep Connection BETWEEN TUBES 
OF DirFERENT DIAMETERS. 

members under compression, when made of tubular 

form, accor lingly being of low weight. This reduction 

of weight has an effect not only upon the costs of 

the structure itself, but also upon the costs of 


transport, of foundations and of erecting, as well as 
on the working expenses of constructional cranes, &c. 
a The wind pressure on tubes is much less than 
at upon other members of the same load-carrying 
‘picity, since tubes offer no plane surface to the 
wind, so that in high lattice-work masts and the 
like, where wind pressure is of great importance, 
"he stresses are reduced to a considerable degree. 
~ _ surface to be painted is much less in 
s than that of other profiles of a similar loading 
capacity. 
(4) The bore of the tubes may be utilised for the 


try issi | 
‘nsmission of water, steam, &c., or when the | 
rpose is to convey liquids or gases, no special | 


main pu 


bridge enone: : , . 
dge construction is necessary, the tubes forming 





Fie. 13. 


, method is useful for joints carrying small loads and 
| particularly for light scaffolding and the like, 
| where the single tubes have to be used many times 
|and for different purposes. In such cases a con- 
nection is needed which can be easily dismantled, 
| while the tube form has the advantage that it is 
| not likely to be damaged in transport. For more 
| heavily loaded and permanent structures tubes 
|may be connected by means of special fittings, or 
| the ends of the tubes may be threaded or flanged 
and then bolted together. These methods are, 
however, either costly or do not adapt themselves 
well to the normal methods of connection employed 
in permanent steel structures. 

It was only with the introduction of the various 
welding processes, such as by gas or the electric arc, 
that it became possible to connect tubes together 
or to other members such as rolled sections in a 
convenient and practically satisfactory manner. 
The first principle for such connections is that the 
ends of the tubes must be rendered water-tight so 
that atmospheric influence has no effect on the in- 
terior. It has been known for a long time that, in 
box plate girders, the enclosed air causes no oxida- 








tion when there is no communication with the 
outside air. By welding, this communication is 
undoubtedly prevented in a much more effective 
manner than by riveting. 











GussEt-PLATE JOINT ON MILAN OBSERVATION TOWER. 


the vertical tubular member, instead of by means of 
ablow-pipe. The ends of the tubes are welded round 
the circumference by gas or are welding, and in this 
simple manner it is ible to join up nearly any 
number of tubes of widely different diameters 
and which diverge in any direction. At the point 
where the wall of one tube joins that of another, 
however, heavy local stresses may be caused, with 
possible deformation, particularly as the walls, as 
already mentioned, are generally fairly thin. To 
prevent this possibility when stresses are relatively 
heavy, special structural elements must be used to 
distribute the load. One method of strengthening 
of this type is shown in Fig. 11, where a short 
length of a tube of larger diameter is placed over 
the main tube. This form of strengthening, how- 
ever, although efficient, is costly. 

The best known load-distributing elements are 
gusset plates, such as are used in riveted structures. 
Fig. 13 shows a complicated joint of a 350-ft. 
observation tower recently erected at Milan. This 
joint connects members in three dimensions, and two 
gusset plates are used. The ends of the tubular 
ties and struts are slotted, slid over the gusset plates 
and welded to them. To close the tubes the 
ends are flattened on to the plates as shown. 
The continuous horizontal tube is also slotted, both 


| horizontally and vertically, the gusset plates being 
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introduced into the slots and welded round the 
edges. This joint may be designed in a similar TUBULAR MEMBERS IN WELDED-STEEL STRUCTURES 
manner when, for example, the bottom boom is , 
not of tubular section. As is well known, in tension 
bars, in which only the area of the cross-section is 
of importance, no economy in weight is effected by 
the use of tubes. The other advantages of tubes pre- 
viously mentioned are, however, equally applicable 
for tension members. Should, however, a rolled sex 

tion be preferred for such members, the most practi 
cal section is that of a tee, the web of which serves as 
the joint plate to which the diagonal tubes are con 
nected in the same manner as shown in Fig. 13. The 
tubes slide over the flange of the tee and are welded to 
it. Ifthe web of the tee is not sufficiently wide to 
provide the necessary length for the welds, it can be 
increased by a butt-welded supplementary plate, 
as shown in Fig. 3, page 356, ante. Frequently, 
however, for such members standardised tees ar 
not available, and a tee section is produced by 
cutting a standard joist along the neutral axis. 
It is sometimes convenient to cut the joist as 
shown in Fig. 12, so that the surplus material is 
removed at the same time. This will entail rather 
more work with the blow-pipe, but no finishing 
welding for the joints will be necessary. It may be 
noted that in this way, by varying the depth of 
the web, suitable cross-sections for compression 
bars can also be obtained, t.e., sections with equal 
moments of inertia for both axes. It is obvious 
that this method of joining is more costly than that 
illustrated in Figs. 8 to 10; in the case of heavy 
stresses, however, the distributing effects of the 
gusset plate cannot be dispensed with. It is| Fic. 14, Turee-ToBeE CoNNECTION WITH 
the task of the designer to devise as far as/| Gusset PuaTE. 

possible ways and means of employing gusset-plate 
construction in a less costly manner, but which, 
nevertheless, adapts iteelf to the requirements | 
of the welding process. A neat solution of this 

problem, which, however, is not applicable in | 








every case, is shown in Fig. 14. 

A completely different method has been employed | 
in a small workshop recently erected at Birmingham 
for Messrs. Imperial Chemical Industries. As 
welding is not limited to plane surfaces, as is the 
case with riveting, the gusset plates are replaced 
by hollow spheres bored and chamfered in the axes 
of the tube members. The tubes are inserted in 
the bores of the spheres and are welded around 
their circumference, as illustrated in Figs. 15 and 16. 
This joining element enables any number of tubes 
to be connected at a joint. The tube stresses in this 
case are transmitted to the sphere with uniform 
distribution, instead of, as in the case of the gusset 
plate, with a change of direction. The sphere, 
as a new type of joining element, is well worth 








Fie. 16. Weripev FRAME wiTH SPHERICAL 
JOINTs. 





| actual plan applicable to some prospective site, or 
| better still, if circumstances permit, in plans | 
| applicable to alternative sites. 

| The amount of work and thought to be expended 

in these stages will vary greatly according to the 

size and complexity of the proposed business. 

The more serious problems arise in those businesses | 
which call for a number of diverse processes to be | 
carried out, or which include the handling of many 





consideration and further tests in practice. Without Fie. 15. Etement or SpPHERICAL-JoINT kinds or much bulk of materials, rather than in 
doubt the development of welded-tube construc- CONSTRUCTION. association with mere magnitude of operation. 


tion, as well as that of welded-stee] structures 
in general, is still in its infancy, and it is impossible 
to foretell what other and better types of joint 


None the less, the carrying out of manufacture on | 
‘ ; , , la ls . mm acce rm: ifficulties, 
also greatly influences the way in which extensions | * large scale often accentuates normal diffieu 
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out at once limits the degree and manner in which | and eens = . _ | in the near future, it is very difficult, of course, to d 

many of the requirements may be met. A thorough| _(3) Planning of buildings, i.., the determination | forecast what will be required in the distant future. t 

investigation of the problems of manufacture in | Of their proportions or dimensions. |In some cases it is advisable to provide, ™ wi ls 
particular is therefore an essential preliminary if| (4) Scheduling the open areas required for | first instance, a floor area larger than that anne 

the best results are to be secured. storage, light, roads, railways, recreation, and other to begin with, if early extension of business ca? P 

The lay-out adopted not only determines the | purposes. |foreseen with sufficient confidence. This — ; 


method of meeting immediate requirements, but | (5) Incorporating the data above indicated in an | likely to be the case with large heavy str 








35 


RES, 


ICAL 


site, or 
plans 


pended 
to the 
isiness. 
inesses 
3 to be 
f many 
han in 
ration. 
ure on 
culties, 


-out of 
ndrie 8. 
videl\ 
longed 
gineet- 
», say, 
r only. 
+ more 
ple, in 
ossible 
pment, 
which 
ar and 


eas, i8 
ration 
essary 
well a8 
y easy 
some- 
quired 
rse, 10 
uture. 
n the 
eeded 
an be 
more 
ctures 








APRIL 19, 1935-] 


ENGINEERING. 





407 











—_—_—— 


extensions can be disproportionately expensive. 

Raffling as it may be, the forecasting of probable 
extensions and their functions is too important to 
be shirked, as the conclusions reached will have 
a marked effect on the planning of the initial build- 
ings, and on the expenditure involved in site 
development. A partial solution of the problem 
may be found by fixing minimum and maximum 
areas for the several phases of future extensions, 
and planning the utilisation of the proposed site so 
as to reserve such areas as may be available within 
these limits. 

The areas requisite for actual manufacturing 
processes can be predetermined with a considerable 
degree of accuracy, if the manufacturing methods 
to be used have been worked out as fully as they 
ought to have been. The working area required 
for each operator or process can be arrived at by 
yarious means, the most reliable being by use of 
data of existing plant. If information is recorded 
in sufficient detail, such data are applicable to many 
forms of manufacture, since many machines and 
processes are so largely standardised with regard 
to the space required and the rate of output. 
Large complex plants such as are used in, say, 
steel manipulation or in the manufacture of paper 
are designed as complete units and the total areas 
occupied by the process are thereby definitely 
known. 

For machine tools and the like the total area is 
the aggregate of individual machine working areas 
with certain supplementary gangway and other 
space. From this point of view, each machine 
working area will consist of the net area occupied 
by the machine with allowance for clearance of 
moving parts, plus the space required for attendance 
to the machine and for materials and work-in- 
progress. The only really definite measurement here 
is the net area occupied by the machine, even the 
clearance allowance being a variable factor. It is 
sometimes necessary to allow access to the rear of 
machines for such purposes as changing gears or 
making adjustments; and this may apply under 
some conditions and not under others. If machines 
are set up for very long runs it is obviously more 
worth while sacrificing some convenience in accessi- 
bility for the object of saving floor space than 
otherwise would have been the case. 

The space to be allowed for the machine operator 
is very dependent on the character of the machines. 
Thus, with machines operated from the side, it is 
usually imperative to allow for belting, gears, &c., 
on the next machine in the row, even although 
guards may be provided. With small machines, 
the distance from operator to operator required to 
five proper working room may fix the minimum 
distance apart of the machines, rather than the 
dimensions of the machines themselves. The 
operator should also have sufficient clearance at 
the rear to feel quite free from restraint in his 
movements. This most important point is one of 
the chief reasons for avoiding, as far as possible, the 
use of working gangways as traffic ways. It is not 
economically possible to eliminate traffic entirely 
in working gangways, but shops should be so laid 
out that the working gangways are used by very 
rs workers, other than those properly stationed 

ere, 

Witb the advent of machines with self-contained 
motor drives, more types of machines can now be 
easily arranged, if need be, diagonally in relation 
to the working gangway to economise space. It is 
usual to paint white floor lines to indicate gangways 
that must be kept free of work. On some floors 
black lines will serve well enough and will need 
Tepainting less frequently. 

The amount of space required for materials and 
work-in-progress will be found to vary greatly, 
‘ven on work of the same class, by reason of differ- 
*nees in the system of manufacture and/or of 
administration. In this respect, work may be 
oe under three heads: pieces small enough 
i ae in trays or boxes in quantities, pieces 
rad ‘ nough to require separate handling but not 
“avy enough to require crane service for individual 
i and pieces which cannot be man-handled. 
tn om of the first type will generally be produced 

ge quantities, and ordinarily no special space 


and multi-storey buildings, as in both these cases, will be required for their accommodation in the 


shops beyond that occupied by the usual stands 
and benches. It does, however, occasionally happen 
that in a particular case the rate of production is so 
great that large bulks have to be accommodated at 
the machine, as in certain classes of ‘presswork. 
Even if the machines are so laid out that the work 
can flow from operation to operation, interruption 
at any point is likely to cause an entire cessation 
of production if no provision is made for “‘ banking 
up” the work at or near the point of interruption. 
This contingency may be well provided for by the 
provision of island areas at intervals amongst the 
machines. There may be a necessity to provide 
space for raw materials or for parts that are to be 
operated upon, but as these will presumably be 
drawn from the stores, it will be possible to pre- 
determine the quantities to be issued and con- 
sequently the space which will be required. 

Work of the second type, pieces which require 
individual handling, covers a large range of sizes 
of pieces and conditions of manufacture. There is 
no reason why any conditions, except rate of out- 
put, should influence the space to be provided for 
work storage. The correct place for holding 
materials is in the stores, and for holding work-in- 
progress of the type under consideration it is in the 
work depot (or progress stores). The work depot 
may be an enclosure, or it may be merely an area 
set apart in the shop for the orderly storage of 
work-in-progress. | Whether production is on a 
manufacturing scale or approaches jobbing or 
general engineering in character, the work held at 
the point of production should not exceed the 
amount required for the day without very good 
reason. It will therefore be found that with a 
proper administration and storage system, the 
amount of material and work-in-progress in the 
processing areas at any time is so small as to 
require a negligible amount of room to be allocated 
for the purpose. In other words, the processing 
areas will be occupied only by the processing units 
and their attendants, and this is the ideal con- 
dition. As with the lighter type of work, excep- 
tional conditions may arise, e.g., when the rate of 
production is so high that there is of necessity a 
large mass of work always in progress. This state 
of affairs is very well seen in the production of wood- 
work on a manufacturing basis. Under the fore- 
going conditions it is very necessary, for economical 
production, to allow ample room for flow of work, 
and at the same time to provide easy means of 
transport in order to give a high degree of mobility 
to the work. 

Large pieces, requiring crane service for their 
transport, cannot be regarded from the same point 
of view as smaller work. The cost of handling is 
heavy and it is not practicable to concentrate all 
work on large pieces in one area in large shops, as 
more than one crane is usually requisite and these 
cranes cannot pass each other on the same tracks. 
Any time lost in handling is likely to be very costly 
as expensive plant is used for handling the work 
and expensive machines may be waiting for their 
work. On the other hand, some of the reasons for 
storage of work-in-progress in an enclosure do not 
apply to large pieces. For example, there is no 
chance of large work being removed either acci- 
dentally or dishonestly. With proper supervision 
there is no doubt as to the amount of work done by 
each operator or as to who is responsible for 
any given operation. 

The custom of depositing large work in a centre 
aisle formed by a crane bay may therefore be fully 
justified by economic reasons. Whether the hetero- 
geneous mass of work in all stages of manufacture 
and of all sizes frequently to be seen in a large 
engineering shop is justifiable is, however, quite 
another matter. The floor space in large shops 
suitable for heavy work is the most costly of any 
that is used for industrial purposes, and is probably 
the least utilised for actual processing. 

The related problem to space requirements of 
how far machines should be grouped according to 
like processes or to like products remains for later 
discussion, though the reaction on the works layout 
of the system adopted’ may be considerable. It 
may be sufficient here to emphasise the importance 








of not allowing an academic regard for a theoreti- 


cally ideal ‘‘ paper” layout to override common 
sense in building and department planning, It is 
extremely unlikely that any initial layout will 
prove in practice to be so perfect that no re-arrange- 
ment will be desired. There is, too, the certainty, 
at some time or other, of improvements in processing 
methods, and variations in product design and 
scale of production, These considerations justify 
a substantial amount of standardisation in works 
layout and buildings, especially, perhaps, for 
engineering products. 

Types of Buildings.—Factory buildings may be 
single or multi-storey, and, often with advantage, 
a factory may comprise both. The factors that 
enter into the question of which should be used are : 
type of industry, scale of operation, cost of land, 
and amount of land available. Many industries by 
reason of weight and/or bulk can hardly be carried 
out in other than single-storey buildings. Given 
a suitable product, there are advantages to be 
obtained with multi-storey buildings besides economy 
in the constructional cost of floor space. The more 
important of these are: saving in land required, 
reduction in distance of transport of goods and 
personnel (perhaps that of personnel is the more 
important), and segregation of workers into separate 
departments or economic units. 

Single-storey buildings fall into four categories : 
saw-tooth or north-light roof, span roof, flat roof, 
and buildings with crane bays. For most purposes 
the saw-tooth roof, with the lights facing the most 
northerly aspect available, is quite good. With 
the modern truss-girder construction it is possible 
to use this type of roof economically and still 
obtain columns widely enough pitched to give a 
floor space reasonably free from obstruction. Span 
roofs of structural steel are more permanent, more 
free from defects, and can be suitable for carrying 
light suspended loads such as pipes and transmission 

ar. 

Flat roofs have not found favour for single- 
storey buildings and, except for widths within the 
normal maximum for multi-storey buildings (70 ft. 
or 80 ft., according to importance of lighting) cause 
difficulties with drainage. Excessive strength is 
necessary to withstand snow and unforeseen loads. 
The objections disappear when a single-storey 
building is to be converted at a future date to multi- 
storey by the addition of upper floors. In such a 
case the initial roof will eventually carry floor loads, 
and must therefore be of substantial construction. 
It must also be made especially water-tight because 
of the absence of the slight gradient usual with 
permanent “ flat”’ roofs. Buildings with crane bays 
usually have span roofs, but roofs of the saw-tooth 
type are very good. The latter will often allow 
better daylight illumination and at the same time 
provide better facilities as well as occasion less 
need for repair and cleaning. Another advantage 
is that the smaller air volume in the roof will tend 
to reduce heating losses. 

When some sections of production, though not 
all, can be carried on in multi-storey buildings, it 
is quite usual to find adjoined to a single-storey 
crane bay other bays with several floors forming 
galleries to the crane bay. The advantages are a 
possible saving in building cost and, by projecting 
platforms from each gallery into the crane bay or 
by other means, the cranes may be used for transport 
of goods to and from galleries. The disadvantages 
of poor illumination, draughts, faulty ventilation 
and noise are, however, accepted evils which can 
only be partly overcome. 

Lofty crane bays may with advantage have 
adjacent lower bays for auxiliary work. The side 
bays may be equipped with runways and cranes at 
a lower level than in the main bay. Since lofty bays 
and heavy cranes involve heavy capital expenditure, 
careful planning is requisite to ensure that full 
economic use is made of the facilities, and thus 
justify the provision of adequate lower bays with 
suitable lifting and transport plant. 

Turning again to multi-storey buildings, this 
type is economical only when a large aggregate floor 
space is required, except in the case of costly land. 
When, however, the scale of operations is large and 
the product is suitable, multi-storey buildings are 
preferable to single-storey. There are, however, 





severe limitations if economy in capital and 
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operating costs is to be obtained. For good daylight 
illumination the width of building must not exceed 
five times the height from ceiling to floor, which, 
with normal storey heights, limits the width to 
70 ft. For manufacture of light engineering 
character the most usual width is 60 ft. or less. 


Further, to obtain daylight for ground floors, | 
the minimum distance between parallel buildings | 


must not be leas than the height of the buildings. 
The effect of floor loads on constructional cost is 
obvious. Heavy loads necessitate closer pitching 
of columns or abnormally deep floor beams, both 
of which are objectionable. Again, vibration and 
shock are both much more detrimental in multi- 
storey than in single-storey buildings, whilst the 
emanation of obnoxious and heated gases and of 
dust from lower floors may cause difficulties. 
Within the limits of ordinary ducts the difficulty 
is not great, as by carrying the ducts above roof 
level the chimney effect may be advantageous. A 
more insidious danger is the 
buildings by such 
liquid softening the concrete or causing the 
corrosion of the steel reinforcement or of the 
structural beams. The roof construction of multi- 
storey buildings may follow that in use for single- 
storey buildings, but with the common usage of 
reinforced concrete it is now customary to make 


flat roofs. The roof is given a few degrees of slope 
and covered with asphalt or other impervious 
material. Speaking of factory buildings generally, 


the framework may be structural steel, reinforced 
a combination of the two. A usual 
combination is steel for columns and also for large- 
span floor beams, and reinforced concrete for ordinary 
floor beams and floor slabs. The greatest speed in 
construction is achieved with structural-steel floor 
beams in conjunction with concrete floor slabs. 
This allows of bigger spans than with reinforced- 
concrete beams. Timber still has a structural use 
in roofs, ¢.g., in those of the Belfast type. It is 
used abroad for even large-span roofs, and, given 
suitable quality, will make a good structure. 
Brick is still used for single-storey buildings in the 
form of piers, but normally the use of brick is 
restricted to panels for walls and partitions. For 
this purpose it is a splendid material. For floors, 
hard wood in most cases is preferable to any other 
material. Narrow maple planks with the grain 
running in the main traffic direction provide an 
excellent floor surface. For the great majority of 
purposes plenty of daylight is to be desired, and 
in addition to any roof light it is good to provide 
clear-glass side lights whenever possible. The relief 
to the workers justifies any possible waste of time 
through unnecessary window-gazing. When exposed 
to sunlight upper panes should be of rough glass 


concrete, or 


| marvellous skillin getting over them. 


weakening of | 
means as the percolation of | 


| A preface by so distinguished a scientist will add| thought. There is, for instance, the suggestion to 
greatly to the interest of the papers. Our thanks | bore a hole 10 miles deep into the earth, to see what 
| are also due to the Honourable G. L. Parsons, who | is really down below. This, it will be remembered, 
has undertaken the collecting and sorting of his| caused Punch to remark: “ What a grand headline 
‘uncle’s papers, a task that entailed nice discrimina- | for the evening papers : Latest news from the Hole,” 
tion and sound judgment.”—KaTHERINE Parsons. | The papers on diamonds and the compressibility of 
Such is the foreword to this book, written by one | liquids ere given in full, and in the others what has 
who was his devoted wife in success and in difficulty, | been left out is frequently repetition. ace: 
| only two months before her death, and two and a half A note by the late Mr. A. Q. Carnegie is also 
|years after the death of her illustrious husband. |#Ppended on the Auxetophone, on which Parsons 
Lord Raleigh fully comes up to the hopes expressed never wrote any paper. This was a method of 
in this foreword, and, while not in any way making | »cTeasing the loudness and quality of a gramophone, 
it a history of Sir Charles’ life, gives a delightful in- | ‘cello or other instrument by a valve worked by 
sight into his ways, and reveals his indomitable per- | Compressed air. This invention was before its time, 
severance in the face of all obstacles, and his|@nd if it had been brought out 25 years later, it 
might have been applied to sound films. How. 
His methods of working were unique; he always | ©V®T: by this time the patents had all expired, and all 
seemed to have an intuitive knowledge of what was chance of monopoly, which would justify further 
wanted and how the difficulty could be best over- | development, had vanished. 


come; and it was often extremely difficult, if not | The volume also contains an account of his work 
; ? 


impossible, for his staff to follow his reasoning. He | on optical glass, in which connection it is said he 
would never use a slide rule, but, by methods of his | SPet 60,0001. in order to prevent the whole manu- 
own, he got out results as quickly and as accurately, facture of optical glass from being lost to this coun- 
and it was often most difficult to make any | “Y: The whole work is indeed a worthy tribute toone 
meaning out of the scraps of paper he left behind. | who did more than any other since the days of Watt 
He never took to the use of entropy, which he | to advance the production of power from steam. 
looked on as a useless mystification, and it is doubt- 
ful if he ever used or even understood the Mollier 
Diagram ; in any case, he was never seen to use one. 
And this, although he had been an 11th wrangler 
at Cambridge ! Fortunately, he never displayed any 
objection to his staff using either slide rules or 
entropy. Until quite later on, when the calculation 
of the turbines was entrusted to others, all his 
turbine calculations were made in terms of successive 
small expansions, and no use was made of integrated 
expressions. The fundamental formula he used was 
v* = 2gh, and here he introduced the use of the 


pV, so that v* = 2gH <P 


The great advantage of the use of H is that it dees 
not vary to a large extent along a turbine, being 
only about twice as great at the inlet as at the ex- 
haust end. Such methods were employed until, 
about 30 years ago, Mr. 8. S. Cook, F.R.S., who was 
then, and still is, with the Parsons Marine Com- 
pany, got out mathematical expressions for the 
expansion of steam along a turbine. These are in 
use to this day, and in them v*? = 2gh and H are 
the fundamental quantities employed, the basis | pody work by alcoholic fuels is denied, and the con- 
being that for small expansions steam can be | yiction is expressed that alcohol will be increasingly 
treated as an incompressible fluid. \the motor fuel in France. The next section, on 

Lord Raleigh’s description of Parsons at his | conventional thermodynamics, reminds us how much 
works and also at his home at Ray, on the/ the subject owes to French inspiration ; pace the 
Northumberland moors, convey a wonderful im- | shade of Professor Tait, we see the names of Mariotte 
pression of the man. It is impossible to deal| and Gay Lussac, and of the immortal Carnot. 
with all Lord Raleigh tells us, but the attempt to! Then follows a brief study of combustion. 
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Le Moteur @ Explosions. Vol. I. 

and P, Meects, Third edition. 
Tus volume of 700 pages, dedicated to M. André 
CitroSn, is impressive in many ways. It is heavy 
to hold and light to read. Unlike many books of 
encyclopedic dimensions, it is strikingly up to date. 
No work on the petrol engine hitherto published is 
so scientific in outlook and so practical, and at the 
same time so readable. Even French readers, who, 
asa nation, enjoy the clearest of all literatures, 
regard Devillers as a remarkable classic. 

The volume before us has neither index nor table 
of contents; presumably, these are to be found in 
the second volume. But it is remarkable that the 
arrangement of the subject matter is so logically 
natural that it seems easy to find one’s way in the 
book. Beginning with the transformation af heat 
energy into mechanical work, the study of fuels 
generally occupies about 40 pages. This chapter 
gives chemical and physical characteristics in con- 
siderable detail, and benzol as well as alcohol 
mixtures are discussed. The reputed corrosion of 
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homogeneous head, H 





or fitted with blinds. The rapidly increasing | produce artificial diamonds may be mentioned. 
adoption of individual motor drives for machinery | Experiments on this subject were first started in 
is giving a new freedom from overhead obstructions | 1888, and later a 2,000-ton press and large storage 
and permitting of lighter construction of buildings. | battery were installed at the Heaton Works. It is 
This freedom should be carefully exploited for | probable that some 30,000/. were spent over these 
possible increase in transport economy and experiments, and a remark of Parsons to Dr. Gerald 
efficiency by means of runways, conveyors, and | Stoney is worth recording: ““ We have now made 
the like. |a bit of money and deserve to have some fun.” 








The care Parsons took to avoid accident was 
remarkable. In all the experiments on diamonds 
and on the compressibility of water and other 
liquids, no accident occurred to endanger life or 
limb, although pressures of over 6,000 atmospheres 
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The Scientific Papers and Addresses of The Hon. Sir 


Charles Parsons, O.M., K.C.B., F.RS. Edited by | - 
the Hon. G. L. Parsons. Cambridge University | Ot about 40 tons per square inch and temperatures 
Press. [Price 15s. net.) up to that of the electric arc were used. The press 


“In offering this collection of papers of the late | was in a chamber with a light roof, access being 
Hon. Sir Charles Parsons, it is with the hope of | obtained by strong iron doors, which were closed 
helping the interested reader to appreciate the | when an experiment was going on. All observations 
genius, the perseverance, and the indomitable cour- | were made from a distance or electrically. On one 
age of Sir Charles. These were the qualities which | occasion the works were alarmed by a loud explosion 
carried him through the early days of difficulties and | and the roof was seen to go up. Some men, on 
discouragement, through the days of hope and of | running to the rescue, found Parsons standing 
bitter disappointment, such as when success seemed | calmly by contemplating the wreckage and very 
within grasp only to be foiled by the calamitous | indignant at their leaving their work. 

wrecks of the Viper and the Cobra ; the bitter grief| His nephew, the Hon. G. L. Parsons, has made a 
and sorrow brought to him by these disasters ; and, | most judicious selection of papers and addresses 
finally, to the days, in later years, of brilliant | which were far too numerous to be given in full ; but 
achievement and recognition, It needed the colla- | at the end of the volume there is a complete biblio- 
boration of a great scientist to emphasise the dis-| graphy, so that any can be referred to if desired. 
tinguishing features in the work of a great engineer. | Most of these are on the steam turbine and allied 
To meet this need, Lord Raleigh generously under- | subjects, but there are in many of the addresses 
took to write a preface to the papers of his old friend. | other subjects which provide much material for 


|This is very modern and clearly digests the bril- 
|liant work on flame propagation and detonation 
| which has been so conspicuous a feature of the 
French School connoted with the names of le Chate- 
lier and Jouguet. With the appearance of this book 
|there is no longer excuse or justification for the 
|disregard by English writers of modern French 
work on this subject. The author then proceeds to 
detonation, and gives, in 15 pages of text and 4 
bibliography, a good picture of the modern pheno- 
|menon known as pinking. It is revealed that 
| Dumanois, in France, discovered, in 1923, almost 
simultaneously with Midgley in America, the power- 
ful antidetonant properties of tetra-ethyl lead. As 
| an example of the up-to-date treatment of the 
| subject, it may be noticed that although this volume 
|is not concerned with Diesel type engines, yet the 
work of Boerlage and Broeze, on the relation of 
Diesel knock testing to petrol-engine detonation, § 
| very clearly discussed. The four-stroke cycle 18 
treated with great freshness ; interesting calcula- 
tions on volumetric efficiency, compression pressures 
and explosion characteristics are included. This 
naturally followed by a discussion of performance 
data, altitude effects and supercharging. The details 
and principles of carburation are discussed wit 
great grasp and clearness; the treatment of com- 
pensation and automaticity surpasses that given 
many specialist books. As a further example of 
up-to-date spirit of the author, a clear discussio® 
|the Solex thermostarter is given and the down- 
‘draught system is dealt with very wisely. 
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This brings us one-third of the way through the 
pook where we find the subjeets of jthe kinematics 
of the crank and connecting-rod ; inertia forces in 

neral, with a discussion on balancing machines 
and engine vibrations ; connecting-rod inertia, with 
equi-momental systems as a mode of study ; single- 
cylinder balancing ; and balancing of multi-cylinder 
engines in line and in vee form. These headings 
indicate not merely the contents of this remarkable 
book, but they show by their sequence how the 
train of thought is ordered. The sub-paragraphs 
and articles are almost, without exception, arranged 
with the same skill. Articulated rods are treated 
with regard to balancing effects, and, in sequence, 
the engine torque is discussed. This leads naturally 
to speed fluctuations and flywheel design, and then 
the influence of elasticity in the transmission. The 
succeeding chapters are devoted to design matters, 
including combustion-chamber form and crankcase 
md cylinder proportions. The work of Ricardo, 
Whatmough and Janeway is discussed with great 
impartiality and disinterestedness ; curiously enough, 
the stepped form of head proposed some years ago 
by Dumanois is not mentioned, although the results 
achieved by this attractive idea are presumably 
accessible to the authors. Steel and nitrided cylinder 
liners are discussed. Although it is difficult for 
anyone to write entertainingly nowadays on pistons, 
the author does it. By some very remarkable 
process of indexing and documentation, which, how- 
ever, is never allowed to depress the mood of com- 
position, each chapter has a very ample biblio- 
graphy, and even the latest work in Germany, 
England, or America is brought under contribution. 
The Invar, B.H.B., Mahle, and Ricardo pistons are 
all described, but there is no suspicion of compila- 
tion. Piston rings are dealt with in great detail, and 
several novel pages on piston mechanics are in- 
duded. The discussion on the connecting-rod, 
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pocket-book which contains no advertisements 
mingled with its pages. 

The second volume is of a more descriptive 
character than the first, as it is devoted to steam 
power plant, including boilers, turbines and recipro- 
cating engines, and condensers It also includes 
reciprocating and turbo-compressors, water turbines, 
cranes afd lifting gear, and machine tools. This 
last section calls for special notice as not only are 
the cutting tools themselves described, but practic- 
ally every form of machine-tool operation, including 

inding, receives due attention. Electro-technology 
forms the closing section, and the mechanical 
engineer will find sufficient here for his needs in all 
but the more specialised branches of electricity. 

The text is illustrated throughout with clear line 
diagrams and sectional drawings, and the work may 
be recommended as a useful reference book even 
to the engineer whose knowledge of German is slight. 
To teachers and students of technical German, the 
two books with their diversity of subject matter, 
should prove to be excellent German readers. 


Theory of Elasticity. By Prorrssor 8. TrmosHEnxo. 
London: MeGraw-Hill Publishing Company Limited, 
[Price 30s. net]. 

Many problems relating to the general theory of 

elasticity have been elucidated during recent 

years as a result of the development and perfection 
of experimental methods of research. A note- 
worthy example is to be found in the photo-elastic 

method that has been perfected by Professor E. G. 

Coker, since by this means it is possible to examine 

without difficulty what would otherwise be very 

complex problems on the distribution of stress in 
loaded structures. An equally important and 
effective experimental method of analysis is afforded 
by the soap-film analogue expounded by Professor 





includes tubular and H-sections, as well as forked 
and articulated arrangements, and the remaining | 
two chapters dealing respectively with the statics | 
and dynamics of crankshafts and occupying about | 
140 pages, are very remarkable. It is so easy in a 
discussion on such matters to hide vagueness and 
lack of conclusions behind a mass of symbolism, 
but these pages are bright and stimulating. Reson- 
ance and damping and multiple natural frequencies 
are discussed very clearly. Dampers and _ torsio- 
graph diagrams are illustrated. 

It is a rare pleasure to meet a book on any subject | 
0 clearly written and so perfectly knit together as 
the present Devillers, but having regard to the great 
interest and fascination afforded by the modern high- 
speed engine, it may be imagined how very enter- 
taining is the result. The research worker and 
txperienced designer will enjoy the presence of this 
work close at hand for easy reference, while the 
young student will gain not only useful and varied 
mowledge, but he will get an orderly grasp of the 
subject which no other book is likely to give. It is 
a book to be cordially recommended. 


Taschenbuch fiir den Machinenbau. 
by Proressor H. DusBeEt. 
[Price 22-50 marks.] 


Vols. landII. Edited 
Berlin: Julius Springer. 


Tas well-known German handbook for engineers 
appears again in a revised form in its sixth edition. 
For those to whom it is not familiar, it may be 
compared with Kempe’s Engineer’s Year-book. 
The author is: assisted by an able body of colla- 
borators, and the publishers, by using thin paper 
and small but legible type, have been able to 
ompress an enormous amount of information into 
two moderate sized books which can still be included 


within that elastic term “ pocket-book.” The two 
volumes mtain about 1,700 pages, and comprise 
what is practically a summary of present-day engi- 
neering knowledge. 

The fir part covers mathematics, algebraical and 


‘rigonometrical formule and nomographs, mech- 


anes, fue! and its combustion, properties of mate- 
Mals, machine parts, and various D.I.N. standard 
tables, I», 


compiling the various sections, the de- 
mands of the general engineer and the specialist 





ea been met, for the reader can obtain at a glance 
P method of solution of his problem, or the par- 
lular tabular value required. It must also be 
added th 


it is a welcome change to peruse a 


|complex variable to the subject should be most 





G. I. Taylor and Mr. A. A. Griffith. Simultaneously, 


of the book may be said to cover the usual course 
of study along these lines: 

The volume cannot fail to enhance the reputation 
of Professor Timoshenko,as an authority on matters 
pertaining to the subject of elasticity when viewed 
from an engineer’s standpoint. 








500-KW. STEEL-TANK RECTIFIER 
WITH GRID CONTROL. 


Tue 500-kW steel-tank mereury-arc rectifier, which has 
recently been installed by Messrs. The English Electric 
Company, Limited, Stafford, at the Stuart-road sub- 
station of the Birkenhead Corporation, is said to be 
one of the first two units of the grid-controlled type 
that have been placed in operation in this country, the 
other being at Worthing. Its function is to assist the 
other substation plant which supplies the base load 
of the three-wire direct-current system during times of 
peak load. It has, therefore, been arranged to come 
on to the "bus-bars automatically when the voltage 
falls owing to an increase in load, and, similarly, to 
shut down when the load decreases below a certain 
figure and the voltage rises. A time-lag has been 
introduced so that momentary load fluctuations do not 
cause unnecessary starting-up or shutting-down. The 
nature of the load also necessitated a definite over- 
compounding of the direct-current voltage character- 
istic, a condition which was met by the use of grid 
control as being not only the most efficient, but 
also the method best suited to allow the over- 
compounding to be adjusted between 4 per cent. and 
8 per cent. 

he general arrangement of the installation will be 
clear from Fig. 5, page 411. As will be seen, the rectifier 
is supplied from a 780-kVA six-phase fork-connected 
transformer, the only unusual feature about which is 
that tappings are brought out on the secondary side to 
rovide a low voltage during baking out. e usual 
ightning type auto-valve arresters are connected across 
the individual secondary phases to protect the trans- 
former from voltage surges, such as may occur under 
conditions of low temperature inside the rectifier. On 





though quite independently, a good deal of attention 
has been given to the dissemination of the strain- | 
energy method of stress analysis, with the result | 
that it is now used effectively for certain types of | 
problems. At the same time, of course, the applied 
mathematician has made his contribution to the 
subject, in the form of approximate solutions 
to the more exact methods such as are investigated 
in Professor Love's classical treatise on the related 
theory. These various developments combine to 
form a powerful instrument for the use of those 
engaged in laboratories where the theoretical 
results are applied to practical problems. 

The most general case is that of stress in three 
dimensions, but in many such instances it is possible 
to treat the problem as one involving only two 
dimensions or co-ordinates of reference. For this 
reason we welcome the five chapters that Professor 
Timoshenko has given to the study of problems 
relating to stress in one plane, a clear understanding 
of which is essential if the student is to move with 
ease from rectangular to polar co-ordinates. The 
concisely prepared chapter on the application of the 


instructive to those who hitherto have hesitated 
to introduce the idea of imaginary quantities into 
this sphere of engineering science. This mental 
equipment should facilitate the extension of the 
theory to the most general case of stress analysis, 
which should precede rather than follow the related 
questions concerning torsion—at least for those 
who are likely to study this book. In this connection 
it should be remarked that the volume under notice 
contains an instructive treatment of the subject 
of torsion, in which theoretical results and descrip- 
tions of experimental methods are blended in a 
very attractive manner. The same may be said 
about the following chapter, dealing with the bend- 
ing of prismatical bars, because the author includes 
in it a description of the soap-film method of treating 
bending problems. 

The author has taken full advantage of the 
70 pages at his disposal for the discussion of the 
theory relating to stress distributions that are 
symmetrical about an axis, and consequently the 
reader is here introduced to a number of very 
interesting and important considerations. Since the 
last chapter is devoted to a short treatment of the 
propagation of waves in elastic solids, the contents 





the primary side, the transformer is provided with 
+ 24 per cent. and + 5 per cent, tappings, and is con- 
nected to the 6-6-kV three-phase 50-cycle network 
through a metal-clad circuit-breaker with a rupturing 
capacity of 150,000 kVA. 

The 500-kW steel-tank rectifier, a view of which 
appears in the substation in Fig. 1, page 410, is also of 
normal design, its outstanding A= being that grids 
are placed in the are path immediately below the main 
anodes. The electrical connections to these grids are 
brought out to terminal flanges, which are insulated from 
the anode plate in the same way as the main anode con- 
nections. One of these connections is visible in Fig. 1, 
immediately above the thermometer. The vacuum- 
pumping equipment is also of standard design, and incor- 
porates a barometric seal, which effectively isolates the 
rectifier from the atmosphere during the time the rotary 
vacuum pump is shut down. The main cooling-water 
supply is regulated by a thermostatically-operated inlet 
valve, while that for the mercury-vapour pumps is 
allowed to flow continuously. The direct-current supply 
for ignition and excitation is obtained from a metal-oxide 
rectifier. This also supplies the small motor which 
operates the contact-making control disc of the grid- 
excitation equipment. 

The grid-excitation system employed on this rectifier 
is of the impulse type, and consists of the following 
main components, which are shown diagrammatically 
in Figs. 3 and 4: A synchronous motor on the 
extension of whose shaft brush gear is carried; a 
contact disc, which is mounted on a spindle and can 
be rotated through a small arc ; and a reversible direct- 
current motor, which drives the disc through double- 
reduction gearing, and is controlled by the voltage regu- 
lating relays. The synchronous motor is coupled elec- 
trically to the same alternating-current circuit as 
the rectifier anodes and, therefore, runs synchronously 
with the anode voltage. It has two separately-excited 
fields which are magnetically in quadrature, thus ensur- 
ing that it pulls into step with the correct phase 
relationship. The fields, which are kept at constant 
excitation, are supplied from a small metal-oxide 
rectifier, which is in turn connected to a single-phase 
transformer. This transformer is fed from the same 
source as the main three-phase winding of the motor. 
The brushgear on the synchronous-motor shaft sweeps 
uniformly over countersunk studs on the insulating 
contact disc, these studs being connected to the control 
grids. The latter are thus connected periodically to 
a source of potential, which is positive with respect to 
the cathode, and at other times are maintained negative 
with respect to it. The studs on the dise and the 
rotation of the brushgear are so arranged that the 
sequence of positive impulses is the same as that in 
which the anodes fire. As the disc can be rocked back- 
wards and forwards, the instant at which the grids are 
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500-KW. STEEL-TANK RECTIFIER WITH GRID CONTROL. 


CONSTRUCTED BY MESSRS 


Fie. 1. 
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positive can be made later or earlier in the periods 
during which the anodes are positive and tending to 
fire. Although when once started, an anode will con- 
tinue to fire, even if its grid is negative, it cannot begin 
to fire unless the grid is positive. If, therefore, the 
positive impulse occurs late in the voltage cycle the 
anode will only fire from that moment to the end of its 
normal firing time. On the other hand, if the positive 
impulse occurs early enough the anode will fire over 
the whole of its normal firing period 

As is well known, the voltage of a rectifier is the 
mean of the anode voltages over a complete cycle 
This mean value ir dependent on the maximum anode 
voltage, the wave shape and the firing time ; and as the 
first two are constant, the voltage can be altered from 
maximum to zero by altering the firing time ; in other 
words, by altering the position of the controlling disc. 
Now, as the position of the contact disc is controlled 
by the rocking motor, which is, in turn, controlled 
through its contactor gear by the voltage-regulating 
relay, the rectifier voltage can be varied in accordance 
with the direct-current voltage conditions. 

The various switches, contactors and relays which 
are necessary for the automatic control of the installa 
tion are mounted on a slate-fronted flat-back switch 
board, a view of which is given in Fig. 2. As will be 
seen this board consists of four panels, that on the 
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extreme right carrying most of the equipment for deal- 
ing with the rectifier auxiliaries, the ignition and 
excitation supply and the grid-control apparatus. 
chief item on this panel is an automatic vacuum indi- 
cating and control instrument, with auxiliary relays and 
a constant-current barretter. The instrument is supplied 


The | 


ling at frequent intervals, causes the pointer and § 
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from a standard Pirani unit, the detector of which® 
situated in the vacuum. Above its pointer (whieh 
moves over a scale calibrated from 0 microns to 100 
microns) is a dropper bar. This is operated from # 
electrically-wound clockwork mechanism and. lescend: 
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contact which is fixed to it to move downwards. In so 
doing the contact closes one of the three auxiliary 
relays according to the position of the pointer at the 
time, this position depending on the vacuum con- 
ditions. If the vacuum is dangerously low the appro- 
priate relay will trip the equipment and lock it out of 
service. If it is low, but not dangerously low, the 
second relay will start up the vacuum pumps and their 
associated auxiliary equipment, while if it is high the 
third relay will shut them down. This arrangement is 
provided to ensure that the vacuum is always main- 
tained in a satisfactory condition, but the first two 
relays are only operative when the rectifier is shut 
down. When the rectifier is in operation the pumps 
are kept running continuously. The transformer and 
rectifier for exciting the synchronous control motor and 
the potentiometer for supplying the grid bias are 
mounted behind this panel. 

The second panel carries the equipment for starting 
up and shutting down the installation, as well as the 
voltage-regulating and load-limiting relays whose 
functions are described later. The third panel carries 
the main direct-current control equipment and com- 
prises a solenoid-operated double-pole circuit breaker 
of the automatically reclosing type. The fourth panel 
is equipped with the control gear for automatically 
starting up and protecting the rotary balancer and a 
double-throw double-pole switch, so that the rectifier 
can either be vonnected direct to the substation ’bus 
bars or to the rectifier terminals. Normally connection 
is made to the rectifier terminals. 

[he automatic control system is provided with a 
number of protective devices, which are arranged to 
shut down and lock out the apparatus so that it can- 
hot start up without a visit being paid to the sub- 
station. These become operative on alternating, 
direct-current or balancer overload, or if the direct- 
current reverses. They also become operative if the 
rectifier temperature becomes excessive, if the water 
pressure fails, or if the balancer shuts down, fails 
to start or is switched out by mistake. Similarly, a 
failure of the equipment to complete the starting 
Sequence or the direct-current breaker locking out 
will have the same result. A failure of the alternating 
current or auxiliary supply will shut down the plant, 
but will enable it to be re-started automatically when 
conditions become normal. 1 

The method employed in starting this rectifier may be 
explained by reference to the diagrams given in Figs. 3, 
4and6. Assuming that the alternating-current voltage 
is sufficiently high and all the protective items are in 
their normal position, a fall in the direct-current 
voltage to a predetermined value corresponding to the 
Setting of relay a will energise the time relay b from its 
suaiinny transformer, provided it is not so abnormally 
ve as to cause the direct-current under-voltage relay c 
he open. After the time interval appropriate to relay 5 

4s elapsed the latter will cause the master contactor d 





to close ; and the solenoid contactor e for closing the oil 
switch and the total time relay f will be energised. 
The oil switch solenoid g and the anti-hunting relay h 
will also be energised. The circuit-breaker will there- 
fore be closed and the relay A will de-energise the 
contactor e and make it impossible for it to be re- 
energised except after a re-start. The solenoid is 
thus prevented from hunting should the breaker fail 
to be properly latched in. The main transformer and 
the anodes are now alive and the vacuum-controller 
contactor and the synchronous-motor contactor k 
have been closed through. auxiliary contacts on the 
oil switch so that all the auxiliary circuits have 
been energised from the auxiliary transformer. The 
result is that the rotary vacuum pump starts up, the 
rectifier is excited, the mercury vacuum pump heater 
warms up, the grid-control synchronous motor runs up 
and comes into step with its field excited and the grid- 
bias metal rectifier is energised and excites the grids. 
The ignition anode dips into the mercury, and as the 
excitation arc is struck there is a potential at the 
rectifier terminals. 

Meanwhile the contact-disc rocking motor has moved 
the disc to the low-voltage limit position. The value of 
this low voltage is rather lower than that of the ’bus bar 
voltage so that any tendency for the rectifier to ‘‘ seize” 
the load directly the direct-current circuit breaker 
closes is prevented. When the rectifier becomes alive 
on the direct-current side the balancer starting time 
relay J in Fig. 6 picks up and closes the balancer line 
contactors m, and m,. These contactors energise the 
balancer units through the starting resistance, de- 
energise the relay | and prepare circuits for the closing 
of six contactors n. The balancer now starts to 
rotate. The relay / falls slowly against the resistance 
of an oil dash pot and closes the six contactors n a 
pairatatime. The starting resistance is thus gradually 
cut out until the balancer is connected across the line 
and runs at fullspeed. When the last pair of contactors 
n close they cause the direct-current breaker solenoid 
contactor o in Fig. 4 to be energised. This contactor, 
in turn, energises the solenoid p of the direct-current 
breaker marked g in Fig. 5, which closes. The solenoid 
is then de-energised. As the direct-current breaker 
closes, one auxiliary switch opens and releases the 
voltage-regulating gear from the impulse which has 
caused the disc to rotate to the minimum-voltage 
position. Another auxiliary switch closes and thus 
makes the voltage dependent on the operation of the 
voltage-regulating relay r and the load-hunting relay s. 
At the same time the direct-current breaker qg causes 
the voltage-regulating gear to come into action and 
de-energises the total time relay f, thus completing 
the starting sequence. 

As regards voltage regulation, the voltage-regulating 
relay r has two exciting coils, one of which is energised 
from the direct-current bus bars. The other, which is 
wound in opposition, is energised from a shunt in the 
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rectifier main connections. At no load the first winding 
alone is effective and allows the relay to balance only 
at the pre-determined no-load voltage, The relay 
thus causes the contact disc to revolve until the no- 
load voltage is reached. As the rectifier picks up load 
the winding connected to the shunt becomes energised 
and ‘‘ bucks” the first winding, upsetting the balance 
of the relay and in turn causing the voltage to be raised 
further to restore the balance. Thus as the load rises 
the voltages also increase, giving an over-compound 
characteristic to the rectifier. 

The object of the load hunting relays is to prevent 
the rectifier from attempting to ‘‘ seize” the available 
load, as may happen under certain conditions when it 
is over-compounded. This relay has its exciting coil 
connected to a current transformer in the main alternat- 
ing current circuit and its contacts are so arranged in 
the voltage-regulating circuits that should the load rise 
to the pre-determined hunting value the voltage 
regulating relay r is prevented from further increasing 
the voltage. Should the load still rise, however, due 
to some external cause, then the load hunting relay 
will cause the contact disc to rotate. The voltage is 
therefore lowered until sufficient load is thrown off. 
When the severe load condition ceases the voltage- 
regulating relay takes over control. The no-load value 
of the voltage, a percentage of the over-compounding 
and the value at which the load will be limited are 
adjustable by means of rheostats. The voltage at 
which the rectifier will start up and the current at 
which it will shut down, as well as the two corresponding 
time lags, can also be adjusted. 

The rectifier shuts down when the load falls to a 
predetermined value. When this occurs the direct- 
current underload relay ¢ energises the underload 
timing relay u, the time lag of which is adjustable up 
to half an hour. This relay then opens its contacts 
which causes the master alternating-current low-voltage 
relay v to drop out. The opening of the latter relay 
causes both the oil switch and the direct-current 
circuit-breaker to trip and all the auxiliary circuits to 
be de-energised. All the items are therefore re-set in 
their shut-down positions and when this has been done, 
the time-interval relay « makes circuit and the master 
alternating-current low-voltage relay picks up ready for 
a further start. 

It may be mentioned in conclusion, that the necessary 
control switches and push buttons are installed so 
that the equipment can be operated manually in cases 
of emergency, or for testing. 





FEDERATION oF British INDUSTRIES.—At a meeting 
of the Grand Council of the Federation of British Indus- 
tries, 21, Tothill-street, London, 8.W.1, held on March 13, 
Sir Francis Joseph, C.B.E., D.L., was nominated to 
succeed Lord Herbert Scott as President of the Federation 





| for the coming year. 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue 169th Meeting of the Society of Glass Technology 

was held in the Talbot Hotel, Stourbridge, on Wednes- 
day, March 20, 1935. Mr. Edward Meigh, M.B.E., 
M.Se., Past-President, was in the chair. Six com- 
munications were presented; the first two of which 
concerned specifications. The first of these dealt 
with a “ Specification for Sands for making Colourless 
Glass.” Specifications for raw materials for the glass 
industry formed the subject of discussion at a meeting 
of the Society held in Manchester on January 18, 1933, 
and since that time the matter had been continually 
engaging the attention of the Glass Standards Com- 
mittee of the Society. This Committee undertook the 
preparation of such specifications, turning its attention 
first of all to sands. The making of colourless glass 
demanded the use of sand of good quality, both as 
regards chemical composition and uniformity of grain 
size, and in view of the widespread production of this 
class of ware, sand to be used in this branch of the 
industry was first considered. A higher degree of 
purity was required in sands suitable for making 
optical glass and the finest grades of colourless artistic 
ware, than was necessary in sands used in the produc- 
tion of colourless bottles and general colourless glass- 
ware. Hence, the specification had been drafted to 
meet the requirements of the two cases separately. 
The second communication concerned a “ Standard 
Specification for Creosote Fuel Oil for Use in Glass 
Works.” This specification was intended to supple- 
ment, and not to replace, a similar specification issued 
by the British Standards Institution. When the 
Furnace Committee of the Society commenced con- 
sideration of this specification, there were considerable 
quantities of this type of fuel in use for various heating 
purposes in glass works. At the time of issue of this 
specification the situation had changed, since other 
uses had been found for this type of oil, the price had 
risen considerably, and most oil users found it prefer- 
able to use imported oils. It was felt, nevertheless, 
that the specification would cover any future require- 
ments when more of this type of fuel was available. 

The third paper was entitled ‘‘ Some Notes on the 
Spalling Characteristics of Fireclay Bricks,” and was con- 
tributed by Messrs. R. E. G. Evers and J. R. Adderley. 
The paper dealt with work in which the thermal spalling 
test was applied to bricks made of the same clay, but 
known to have different porosities. The first series of 
tests were made on bricks of 34 per cent. alumina and 
60 per cent. silica. The best results were obtained 
with bricks having a porosity between 20 per cent. and 
27-5 per cent. Other tests were made on bricks of 
35 per cent. alumina and 59 per cent. silica. A brick 
cracked in a different way when the porosity was low 
from that observed when the porosity was high. The 
tests, though not professing to be exhaustive, seemed 
to indicate that there was a connection between 
porosity and spalling, and that a very high percentage 
of porosity was not an unmixed blessing, even for 
a brick that was subjected to rapid changes of tempera- 
ture. 

“ Fireclay Raw Material Characteristics and their 
Influence on the Finished Brick " was the title of the 
next paper, which was by Messrs. C. A. G. Thomas and 
J. R. Adderley. It stated that laboratory tests on sam- 
ples taken from the fireclay seams were essential, but 
formed an incomplete guide to the characteristics of the 
clay, unless supplemented by very close daily observa- 
tion as to the texture, fracture and colours of the clays 
drawn from the pits. The only real control possible 
in the matter of fireclay raw materials consisted in the 
choice, mixture and allocation of the different classes 
of clay for the various products, since most of the 
characteristics of » fireclay could not be changed, but 
persisted, directly or indirectly, in the finished brick. 
Of such characteristics, the authors dealt briefly with 
iron content, plasticity, shrinkage, and porosity. Dis- 
appointing results were obtained in experiments carried 
out to determine whether magnetic processes could 
be used successfully to remove iron from clays con- 
taining iron. 

The next paper, by Mr. Eric Preston, B.Sc., Ph.D., and 
Professor W. E. 8. Turner, concerned “ An Examina- 
tion of some Lead Cryrtal Glasses." Thirteen speci- 
mens of cut crystal glassware were examined for 
general appearance, chemical composition, and angle 
of cut. A diminution of 1 per cent. to 2 per cent. 
from the ‘usual percentage was found in the lead-oxide 
content of several glasses, and one was of unsatisfactory 
quality. The British samples had iron-oxide con- 
tents lower than was the case seven years ago. The 
decoloriser, where employed, appeared in all cases to 
be manganese; in three specimens only arsenic was 
found, and in two, traces of nickel were present in 
addition to manganese, but no traces of other de- 
colorisers were found. The angles of cutting differed 
greatly. British samples had the widest angle, partly 
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and apparent brilliance, such as was secured by 
the narrow angle of cut of a Belgian piece. Proofs 
taken from melts at various times during the working 
| of a pot and examined for iron-oxide content supported 
previous experience and results in showing an increase 
of the iron-oxide content on standing. A shorter 
standing time in the pot would benefit the glass colour. 

The final paper, on ‘‘ Markings and Scratches on the 
Surface of Glass,” by Mr. A. J. Holland, M.Sc. and 
Professor W. E. 8S. Turner, gave a brief review of the 
mechanism of the grinding and polishing of glass sur- 
faces. The three theories of the mechanical polishing of 
glass were discussed briefly : (a) An abstracting process, 
similar to the grinding process; (b) a flow of the 
surface layers such as can be obtained with metal 
surfaces; and (c) the formation of a surface layer 
having properties different from those of the body of 
the glass. Microphotographs showing the grain size 
of five grades of emery used in the commercial grinding 
of spectacle lenses were reproduced. The mean grain 
size of each grade was given, and microphotographs 
showing the appearance of a surface ground with each 
grade of emery were exhibited. The characteristic 
appearance of sheet glass was described briefly, as well 
as the development of scratches and bruises on sheet 
glass and on bottles by etching in a dilute solution of 
hydrofluoric acid. Photographs of typical scratches 
developed by etching on sheet glass and bottles were 
shown. The final section dealt with the appearance of 
specimens of some lead crystal glasses, and reasons for 
the different brilliancies of different specimens were 
discussed. A description was given of the appearances 
of the cut surfaces of English, Belgian and Czecho- 
slovakian crystal glasses, after brief etching to develop 
the grinding scratches. 








ANNUALS AND REFERENCE BOOKS. 


The Mining Year Book.—The 49th annual edition, 
that for 1935, of this now well-known work of reference, 
has recently made its appearance. Compiled as hereto- 
fore by Mr. W. E. Skinner, the work contains parti- 
culars concerning some 1,400 gold, diamond, copper, 
tin, platinum, silver, iron, and other mining companies, 
collieries, and exploration and mining investment 
companies operating in all parts of the world. The 
arrangement is alphabetical, and the data given for 
each company include the names of the directors and 
other officials, the date of establishment, the seat of 
operations, a brief description of the property, the 
plant in service or in course of erection, the present 
working results, ore reserves, and detailed financial 
particulars. Additional lists contain the names and 
addresses of mining directors, mining and consultin 

engineers, mining managers, and manufacturers a 
exporters of mining equipment, while a useful glossary 
of mining terms is also included. At the commence- 
ment of the volume are to be found statistical tables, 
showing the yearly outputs from the principal gold 
mines, the monthly and the annual production of the 
world’s principal mining fields, and the highest and 
lowest prices recorded for base metals during the past 
eight years. All particulars throughout the work are 
set out in clear and concise form and any desired 
information can be turned up with the minimum of 
trouble. The volume is obtainable, price 20s. net, or 
post free, 20s. 9d. (inland) and 21s. 6d. (abroad), from 
Mr. W. E. Skinner, 15, Dowgate-hill, Cannon-street, 
London, E.C.4, or from the offices of The Financial 
Times, 72, Coleman-street, London, E.C.2. 

The Mercantile Year Book and Directory of Exporters. 
—The 1935 edition of this directory, which constitutes 
its forty-ninth annual issue, is well up to the standard 
of previous years. As its name implies, it is a 
directory of export merchants in this country and also 
in the chief European countries, and of importers in 
all parts of the world. The lists of export merchants 
contain, in addition to the names and addresses of 
each firm, particulars of the goods shipped and the 
markets with which business is carried on. The section 
dealing with overseas importers occupies upwards of 
530 pages and is the longest in the volume. The 
arrangement is geographical, and under the towns in 
each country are set out a list of the names and 
addresses of the various importing firms together with 
the classes of goods purchased and the representatives 
and buying agencies in London and elsewhere. A short 
buyers’ guide is included at the end of the volume. 
The book contains just over 1,000 pages; it is well 
printed and strongly bound in the usual brown-cloth 
covers. The price is 20s. 6d., post free, and the pub- 
lishers are Messrs. Lindley-Jones and Brother, Limited, 
32, Bishopsgate, London, E.C.2. 

The South American Handbook, 1935.—A brief study 

of the recently-issued twelfth (1935) edition of The 
South American Handbook will reveal the improvement 

which has taken place during 1934 in the commerce of 
the South American republics. As compared with | 
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1933, the totals for exports and imports, the outputs 
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of minerals, and the quantities of agricultura| produce 
harvested have all increased to an extent which seems 
to indicate that a general movement towards recover, 
has set in. Published annually, the handbook consti 
tutes a valuable work of reference on Latin America ; 
it deals, one by one, with all the countries southward 
from Mexico to Tierra del Fuego. Much information 
is furnished concerning the towns, the physical features 
of the country, its government and constitution, sources 
of agricultural and mineral wealth, coinage angq 
measures, imports and exports, public debt, postal 
charges, transport services, and other matters. There 
are also useful summarisations, for the whole Continent 
of the air, railway, steamship, banking and insurance 
facilities available, while other sections are devote 
to the products and the literature of the South American 
Continent. Lists of hotels and other matters of 
interest to intending visitors are included. The 
volume is edited by Mr. Howell Davies, and is pub. 
lished, price 2s. 6d. net or 3s. post free, by Messrs. Trade 
and Travel Publications, Limited, 14, Leadenhall-street. 
London, E.C.3. 








RECONSTRUCTION OF FENCHURCH 
STREET STATION. 


FENCHURCH-STREET station, in the City of London, 
was originally the terminus of the London and Black. 
wall Railway, which for the greater part of its length 
was constructed on brick arches. In 1849, a branch 
was built from Stepney on this railway to Bow, where 
the Eastern Counties Railway (later the Great Eastern) 
was joined; and in 1865, the Blackwall Railway was 
leased to the latter railway for 999 years. Subsequently, 
the Tilbury and Southend line, now part of the London 
Midland and Scottish Railway was given running 
powers into Fenchurch-street, where the lay-out and 
accommodation have recently necessitated reconstruc. 
tion. This work was greatly hampered by the fact 
that the approach to the station for about a mile, is 
built on a strip about 160 ft. wide, carrying four tracks, 
which had, however, to be reduced to three at the 
entrance. 

The original five platforms have now been entirely 
resited and rebuilt under the old roof, and are reached 
from the main booking hall through a concourse, which 
has been extended by the removal of the tea room and 
telegraph offices. The waiting rooms, lavatories and 
refreshment rooms have also been re-modelled and 
enlarged. The entrance from John-street, which only 
allowed access to two platforms, has been improved by 
connecting it to a subway from which all the platforms 
can now be reached. The construction of this subway 
entailed the removal for part of its length of one of 
the series of arches on which the station is supported, 
and replacing the original brickwork by a steel frame- 
work encased in concrete. The approach tracks have 
been widened by cutting down and setting back the 
corner of the Royal Mint-street East warehouse and 
replacing an old wagon hoist by one of the latest 
hydraulic pattern. The bridges over the Minories and 
Vine-street have also had to be constructed and those 
over Crutched Friars and Coopers-row strengthened. 

Another of the major works has been the replacement 
of the manually-operated semaphores by electrically- 
operated colour-light signals between Fenchurch-street 
and Gas Factory Junction, a distance of 2? miles. This 
has enabled four boxes to be closed, and the whole 
section will now be controlled from a new box which 
has been built across the railway about 470 yards from 
the station. This box has 140 miniature point and 
signal levers. The signals are nearly all of the four- 
aspect type and are controlled by track circuits. 
Between Fenchurch-street and Stepney (East), where 
there are four tracks, there is not enough space for the 
signals to be erected between the lines, and they have 
therefore, been placed on gantries. On account of the 
height of these signals, a driver standing close to them 
cannot see them properly and a special small side light 
pointing downwards and showing the same aspect as 
the main signal has been provided, to give a close-up 
indication. Power for signalling purposes is taken from 
the public mains through a stand-by set and batteries 
are installed in case of breakdown. 











British STANDARD SPECIFICATION FOR STEEL Bars.— 
The British Standards Institution has issued a third 
revised edition of Specification No. 32, a second revised 
edition of which was published in December, 1927. The 
specification relates to steel bars for the production of 
machined parts for general engineering purposes an 
suitable for automatic, semi-automatic, and turret lathes. 
In the new edition Grade 3 material has been withdrawn, 
and a Grade 4 has been included. This new Grade 4 8 
a rapid machining steel which has the advantage of 
possessing shock-resisting qualities superior to those of 
the old Grade 3 material. Copies of the new specifica- 
tion, which is designated No. 32-1935, may be obtained, 
= 2s. 2d. post free, from the B.S.I. Publications 

partment, 28, Victoria-street, London, 8.W.1. 
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LABOUR NOTES. 


\r ecent conference between the Engineering 
und Allied Employers’ National Federation and the 
Engineering Joint Trades Movement, the Director of 
the Federation made reference to the question of 
payment for the holiday on May 6, the date of H.M. 
The King’s Silver Jubilee, which had previo been 
vaised by the unions. He pointed out that the Federa- 
tion had no jurisdiction over federated employers, 
except in respect of payment for work done. It was, 
therefore, not able to issue any instructions in the 
matter. He stated that the Federation was aware 
that large numbers of federated employers desired to 
make some ex gratia payment to their workpeople in 
connection with this special occasion. The Federation 
was also aware that some employers, owing to financial 
necessity and other relevant circumstances must be 
allowed freedom of action in the matter. The Federa- 
tion had, therefore, decided to make no recommendation, 
but to leave the issue to the discretion of individual 
employers to be decided by them in the light of their 


special circumstances. 





The writer of the editorial notes in the April issue of 
the Amalgamated Engineering Union’s Monthly 
Journal, gives particulars of the Society’s progress 
which wil! appear in the annual report. During 1934, 
it is stated, the membership increased from 191,539 
to 205,585, and the income from contributions and 
levies by 74,1621. to 670,702/. On the expenditure 
side of the account, 65,0641. was absorbed by donation 
benefit, 68,0937. by sick benefit, 334,978/. by super- 
annuation benefit, 2,3791. by supplementary and 
auxiliary benefit, 27,6681. by funeral benefit, 1,4311. by 
benevolent grants, and 2,605/. by accident benefit. 
At December 31 last, 13,943 members were in receipt 
of superannuation benefit at a weekly cost of 6,4491. 
Between July 1, 1920 and December 31, 1934, the 
society had a total income of 13,937,0901., and paid in 
cash benefits 11,800,8941. 





“We do think,” the Journal’s contributor goes on 
to say, “‘ that the general body of members are fully 
aware of the very serious problems we have had to 
face in matters of finance and policy during recent 
years. They are also aware that husbanding union 
resources in order to conserve the funds which we 
hold in trust for the members has been a wise policy 
to pursue during a period in which membership “was 
declining, unemployment mounting, and wage standards 
were stationary, if not worsening. But there are a few 
of our members who do not fully appreciate the neces- 
sity for this policy. To them, we would say that the 
justification of this policy is its success under economic 
and industrial conditions which jeopardised the whole 
future of the organisation. No organisation can 
function effectively if a minority try to injure and 
disrupt it because they cannot get their own way, 
especially if the minority takes its orders from outside 
the union. There must be solidarity and unity of 
purpose combined with freedom of discussion. Our 
constitution permits this.” 





Members are urged “ to realise that the present is 
not the time for making trouble involving the union 
in unofficial and avoidable sectional disputes.” ‘* There 
have been recently,” the writer says, “one or two 
incidents of this character, and they are definitely 
harmful. We are not concerned to discuss their 
merits, but only to emphasise the mischievous possi- 
bilities of such incidents. We want the whole weight 
of the organisation to be used for the benefit of all 
the membership in a general attempt to improve 
conditions, and we cannot afford to fritter away our 


strength and influence in sectional disputes. ... Let 
us stand together in developing a common policy in 
the interest of the membership as a whole.” 





During March, the home branch membership of the 


Amalgamated Engineering Union increased from 
185,307 to 187,364, and the Colonial branch member- 
ship from 23,480 to 23,504. The number in receipt. of 
sick benefit increased from 3,456 to 3,714, and the 


number in receipt of superannuation benefit from 13,990 
to 14,016. The number in receipt of donation benefit 
increased from 4,575 to 4,670, and the total number of 
unemployed members decreased from 18,440 to 18,273. 


\t a conference in York last week, representatives of 
the 28 unions forming the Engineering Joint Trades 
Movement approved the wages agreement provisionally 


made by their negotiating sub-committee with the 
sub-con.mittee of the Engineering and Allied Employers 
Nat Nederation. Under the agreement, 2s. per 
week be added to the war bonus of adult male 


work 


s. as from May 13 and 1s. as from July 15. 














The Ministry of Labour’s report for 1934 states 
that employers, in some cases, were unable readily 
to secure a sufficient number of workers with the 
particular qualifications required. ‘‘ Even in trades 
such as engineering,” it is recorded, ‘‘ where. there 
was a considerable amount of unemployment, there 
were cases in which the more highly-skilled operatives 
could be found only with difficulty for certain key 
— god , similar position ocourred at the 
usiest period of building activity regarding certain 
classes of skilled buildi ‘unde onintéo. In many 
cases local shortages of labour were met by bringing 
suitable workers from other districts.” 





At the annual conference of the South Wales Miners’ 
Federation, which was opened at Cardiff on Thursday 
last week, a letter from the coalowners was read, 
stating that they had decided to recommend to their 
members that a sum of not less-than 50,0001. should be 
raised by voluntary subscriptions to form the nucleus 
of a pension fund for miners. The communication was 
the coalowners’ reply to a that all the 
workers in the eld should receive a day’s wages 
on the occasion of the King’s Silver Jubilee on May 6. 
The coalowners desired, it was added, that so notable 
an occasion should be commemorated in a way that 


was more permanent and beneficial to the men, and 
they invited the Federation to a t a few of its 
members to co-operate with them ing the 


best way in which to give effect to the project. On 
the recommendation of the executive, the conference 
unanimously accepted the offer, authorised the executive 
to join with the coalowners in the tion of a 
scheme, and decided to contribute 20, out of the 
Federation’s own funds to the nucleus. It was un- 
officially stated at the close of Thursday’s meeting that 
the Government would, ‘in all probability, be asked to 
+ com a portion of the Welfare Fund levy to the 
scheme. 


The conference decided at its sitting on Saturday 
to instruct the executive to apply for an increase of 
wages in September, and also to for a six-hour 
day and a five-day week for all workers in and about 
the mines, with a guaranteed weekly wage. Another 
resolution adopted ex concern at “the policy 
adopted by the South Wales colliery combine com- 
panies in closing down collieries, resulting in mass 
unemployment, iving large numbers ‘of workmen 
of their only means of livelihood, and rendering large 
communities completely derelict.” The executive was 
instructed to approach the owners with a view to 
securing the adoption of such a policy as would prevent 
these closures. 





A resolution from ee which is to be 
discussed at next month’s ann conference of the 
Union of Post Office Workers, is in the following 
terms :—“ This conference is profoundly dissatisfied 
with the recent negligible increase in wages, and urges 
the executive to press forward with the original demand 
for a 10s. increase on basic wages for all grades.” The 
shorter working week is the subject of a number of 
resolutions. Newcastle-on-Tyne proposes that the 
Executive should ask the Post Office to introduce the 
five-day week—forty hours—as an experiment at 
two selected offices, in order to observe how best the 
scheme can be applied generally. 


A correspondent of the Morning Post in Geneva 
states that a decision that Governments, employers, 
and workers’ delegates of the 21 countries ing 
the most important merchant fleets should meet in 
November this year to prepare the ground for a full 
maritime conference in 1936 was reached at a meeting 
of the governing body of the International Labour 
Organisation on Thursday last week. The 1936 
Conference will deal with all questions relating to 
the conditions of work of seamen, with the general 
object of reducing the number of hours of work. It is 
suggested that the Conference should lay down certain 
minimum professional qualifications for officers of the 
merchant marine. The standard already set by the 
British merchant service, it is expected, will be accepted 
in this connection, 

The French Senate has passed a Bill whose object is 
to facilitate the settlement. of industrial disputes by 
making it compulsory in all cases for representatives 
of the parties concerned to meet in order to examine 
jointly the possibilities of putting a stop to the dispute, 
The new measure lays down the edure to be 
followed whether the dispute occurs before or after a 
stoppage of work. It contains special rules for renewed 
attempts at conciliation after the first attempt and 
the forms of the agreement to be reached between the 





parties. An important innovation is the provision 
made for trade union intervention. Penalties are 


| 





provided for infringement. The Chamber of Deputies 
passed the Bill in June, 1929. 

A report on the subject of working hours prepared 
by the Department of Manufacture Committee of the 
United States Chamber of Commerce, states that 
further restrictions on weekly hours of work would 
result in contraction of output and further loss of 
purchasing power. Lasting economic recovery and 
improvement in general standards of living can come 
only through progressive advances in volume of 
business. A uniform 30-hour week, or restrictions on 
working time for separate industries that would result 
in an average work week approximating 30 hours, 
would establish a barrier to any substantial expansion 
in the volume of business in the near future. 





To produce the maximum volume of business and 
employment, the Committee say, hour and wage 
standards must be suited to the requirements of each 
enterprise. Accordingly, such standards must be 
flexible enough to meet the needs of individual enter- 
prises within an industry as well as the needs of diverse 
industries. Inflexible restrictions on employees’ work- 
ing time throughout all fields of business would result 
in lessened production, contraction in trade, and lower 
standards of living for large numbers of employees. 
Moderate reductions in hours, with proportionate 
reductions in the weekly earnings of employees, may 
constitute effective expedients for minimising unem- 
ployment when volume of business is declining. If 
carried to extremes, curtailment of working time may 
prolong a depression. 

The committee recommends that whenever standards 
for hours of work are considered necessary for any 
industry they should be established by agreement 
among the preponderant number of the employers 
therein, without any attempt at their determination 
by the arbitrary process of legislation or administrative 
orders. Governmental action respecting hours and 
wages should be confined to drafting and enforcing 
such basic standards for maximum hours and minimum 
wage rates for unskilled labour as are considered 
necessary to prevent unfair competition. 





The weekly organ of the International Labour Office 
at Geneva states that several breaches of the German 
regulations relating to hours of work have been adjudi- 
cated upon by courts of honour. In one case the head 
of a forwarding undertaking required his employees 
to work very long hours, amounting to as much as 
110 hours in the week. In addition, the Sunday rest 
and holidays with pay were withheld. All the measures 
taken by the Labour Front and the Labour Commis- 
sioner remained without effect. On November 17, 
1934, the court of honour of the district of Silesia 
pronounced judgment against the head of this under- 
taking, prohibiting him from carrying on the functions 
of head of an undertaking. The written judgment 
declared that all confidence between the employer and 
the workers was destroyed when the latter were sub- 
jected to dishonourable acts such as these. The 
accused had taken advantage of his power as head of 
the undertaking to intimidate the workers, who had not 
dared to oppose his demands. He had shown his bad 
faith by continuing his breaches of the hours of work 
legislation over a period of years without paying any 
attention to the protests of the proper authorities. 





A communication received by the International 
Labour Office at Geneva states that the Inter-State 
Conference on Labour Compacts, which met at Provi- 
dence on December 14, 1934, and was attended by 
representatives of the Governors of Connecticut, 
Massachusetts, New Hampshire, New Jersey, New 
York and Rhode Island, approved, subject to possible 
modification, provisions relating to hours of work 
which, it was suggested, should be incorporated in the 
legislation of the States concerned. The provisions 
stipulate that no employer shall employ any person 
in a manufacturing, mechanical, mercantile or canning 
establishment, or in a mining, quarrying, or con- 
tracting enterprise, in excess of 40 hours in any one 
week or in excess of eight hours in any one day or 
during a period of more than 10 hours in any 24 hours. 





The competent authority in each State may, however, 
exempt employers from the application of this provision 
with respect to (a) persons employed in undertakings 
in which not more than six persons are employed, 
(b) persons occupying positions of supervision or 
management or as outside salesmen, (c) persons 
employed in maintenance, upkeep, shipping, watching, 
or in heating or power plants, provided that the 
competent authority in any State shall not permit 
such persons to be employed in excess of 56 hours in 
any one week, (d) persons engaged in professional 
employment, (e) unforeseeable emergencies. 
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TESTS OF A 15-TON MOTOR CROSS-_ 


COUNTRY TRANSPORT UNIT. 


Ir may be remembered that as one result of the 


Colonia! Office Conference of 1927, an Overseas Mechan 
ical Transport Council was constituted, to study th 


most practicable means of providing cheap transport 
As a result of the | 
work, a 15-ton combination was designed consisting 
trailers each 
Each of the vehicles had 8 wheels 


in new and undeveloped countries. 


of a tractor carrying 3 tons and two 
carrying 6 tons. 


This first unit was given extensive trials on the Gok 


Coast, where it covered, during a thorough test, some 


8,000 miles, with only one mechanical breakdown, an 
that of a standard and easily replaceable part. Non 


of the experimental features failed, and the unit was 
purchased at the close of the trials by the Gold Coast 


Government for its own use. 


Continuing its efforts, the Directing Committee of 


the Council proceeded to design a second unit, of which 
the tractor was constructed by Messrs. The Associatec 


Equipment Company, Limited, Southall, the trailers 
being built again by Messrs. R. A. Dyson and Company, | 


Limited, Liverpool, The new tractor had a compression 


ignition engine, this type of unit having by then 
become thoroughly reliable, but other radical changes 


in design were thought unnecessary. Some simplifica- 
tion was possible, as it had been shown that it would 


suffice to steer the front and rear wheels only of the 


tractor, instead of all, while wherever possible standard 
A.E.C. parts were utilised with a view to reducing both 
first and maintenance costs, 
Briefly, the tractor embodies the following features :— 
The six-cylinder engine has an output of 130 brake 
horse-power at 2,200 r.p.m. The radiator is fitted at 
the rear of the cab for sake of protection. All eight 
wheels of the tractor are driven and the transmission 
includes a 4-speed main gear-box with an auxiliary 
box giving in combination six forward speeds. The 
laden weight is 11 tons 3 cwt., and the maximum laden 
axle weight 2 tons 18 ewt. 3 qrs. The wheel base is 14 ft., 
and the track of the first and fourth axles 6 ft. 4} in., 
and of the second and third 6 ft. 1j in. The tractor 
has a turning circle of 58 ft. Its length overall is 
19 ft. 9 in. and width 7 ft. 6 in. It is fitted with a 
Westinghouse pressure brake. The tyres are 104 in. 
20 in., with pressure of 38 lb. The trailers have 
double steering, Westinghouse brakes operating on 
diagonally opposite wheels. The laden weight is 
10 tons, or 24 tons per axle, and the tyres are inter- 
changeable with those on the tractor. The unit as a 
whole carries 15 tons useful load, has a maximum 
speed of 28 m.p.h., and a possible mileage for one 
fuelling of 168. On dry earth roads the loaded unit 
can take a gradient of 1 in 8, while the tractor alone 
can manage | in 24}. Among the principal features 
of the unit are that the tracking of the trailers is 
exceptionally good, the latter not tending to cut off 
corners ; there is no “ weaving ”’ or swerving from side to 
side of the trailers, at high speed; while the articu- 
lation of the bogies makes it possible to negotiate very 
uneven ground and rocky country, and the application 
of the brakes in succession from the last vehicle forward 
obviates all risk of pushing the tractor round when 
descending hills 
In the past few days an interesting report on the 
performance of this unit has been received from the 
Overseas Mechanical Transport Directing Committee, 
King’s-buildings, Dean Stanley-street, S.W.1, on tests 
to which it has been subjected in South Australia and 
the Northern Territory. The unit appears to have 
shown up excellently over all types of country. Com- 
mencing at Adelaide, a 550-mile trip was first run into 
the sandhill country to the south-east, after which 
arrangements were made for a tour into the Northern 
Territory. This followed the railway as far as Oodna- 
datta from whica point the route diverged, coming in, 
however, again to Alice Springs, the railway terminal. 
From this point the route ran due north, and a large 
number of places were visited in the course of the 
demonstration, the farthest points reached on the 
various branch runs being Birdum,. Borroloola, and 
Rankine Plain. This trip extended toa distance of 
about 9,387 miles, the total run under observation 
being, therefore, little short of 10,000 miles. Nearly the 
whole of this was «ver nothing better than tracks 
seldom either graded or drained, and consisting of 
little more than the tracks of motor vehicles. As the 
gauge of the unit vehicles is wider than the normal, 
this usually meant that the wheels on one side were 
always on rough ground. Only two mechanical break- 
downs occurred, and these of standard parts of no 
great significance for a regular service. The fuel 
consumption averaged 3-15 miles per gallon of Diesel 
oil and the speed 12-87 miles per hour over the whole 


1 


Fic. 


100,000 miles and interest at 4 per cent., both conser- 
vative figures. Loading and unloading facilities hardly 
existed, and the operations wasted much time, while 
there was difficulty at times in getting full loads. As 
ordinary motor transport costs from 9d. to ls. 6d. per 
ton-mile in the Northern Territory, the margin in favour 
of the transport unit is a large one. Of the accompany- 
ing illustrations, Fig. 1 shows the unit crossing Leila 
Creek, between Borroloola and Anthony Lagoon, 
almost at the northern extremity of its trip, while the 
other is a view taken in England before shipment and 
shows how well the trailers track in the wake of the 
first vehicle. 

It is not necessary to give details of the trips; for 
those anxious for the information the report referred to 








is available. It may be said, however, that on the 





test As much as 170 miles were covered in a day, 
and with light loading 17-45 m.p.h. was reached and 
& consumption averaging 4-5 miles per gallon. 


first part of the trip on which the unit was tested in 
the sandhill country, a great part of the route was 


The cost per ton mile over the 29 weeks’ trip worked | found to be advisable at times, while the reduction of | 


3+ 70d., 


out at 


| have now prepared plans for a 30-ton unit. 
over loose sand, on which the use of matting was|same time the Russian Government has ordered two 
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UNIT IN AUSTRALIA 
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to be beneficial. The performance was far better 
than had been anticipated in these conditions, with 
grades up to | in 10. On this trip, out and back, 
the loading being good, the haulage cost worked out 


| at 2-24d. per ton-mile. The northern trip was handi- 


capped by fuelling and other difficulties, which would 
not exist with an established service, while with regular 
running it is anticipated that loadings would improve. 
The whole test afforded opportunities of trying the 
unit over all varieties of surface from deep sand to 
boulder-covered plains, including the crossing of creeks 
and black soil areas deep in mud after rains. The 
report of the Department of the Interior of the 
Commonwealth of Australia is distinctly favourable. 
The Overseas Committee point out that there is nothing 
to prevent the design of a large capacity unit so as t0 
secure the advantage of larger paying loads, ar — 

t the 


15-ton units and the Crown Agents for the Colonies 


allowing depreciation on a life of | air pressure in the tyres from 38 Ib. to 35 lb. was found | have ordered one for service in Tanganyika. 
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FIRST-CLASS RESTAURANT CAR FOR THE -L.N.E.R. 





FIRST-CLASS RESTAURANT CARS 
FOR THE LONDON AND NORTH 
EASTERN RAILWAY. 


Tue London and North Eastern Railway Company 
has lately put into service, on their Scotch expresses, 
two new restaurant cars completed at their Doncaster 
works to the designs of Mr. H. N. Gresley, C.B.E., 
Chief Mechanical Engineer. The accompanying illus- 
tration shows one of the interiors. 

The cars are 63 ft. 6 in. long, and are mounted on 
two four-wheel bogies with 8-ft. 6-in. wheel bases. 
They weigh 44 tons. The underframes are of steel 
and the bodies framed and finished externally in teak. 
The interior decorations have been carried out -by 
Messrs. White Allom and Company, Limited, London. 
Every effort has been made to convey the idea of 
spaciousness, the cornice being higher than usual with 
this object in view. The two cars are finished in 
different colour schemes. Passengers are provided 
with individual armchairs of the wing type. The 
lighting is mainly indirect, with concealed lamps 
behind the window capping. The floor is covered with 
Wilton carpet over sponge rubber. 

All cooking is done by electricity, the equipment 
including roasting oven, steaming oven, grill and hot- 


water boiler. There is also a boiling range, with six 
hot plates for frying and boiling, and a 10-gallon 
boiling pan for vegetables. A hot cupboard is provided, 
two 2-gallon urns and two 47-gallon tanks for warm 
water. By means of a throw-over switch, the equip- 
ment can be changed over from the preheating supply at 


the terminal station to the self-contained system 
when the car is running, the latter embodying two 7-kW 
generators supplemented by a battery of accumulators 
which are drawn on during stops. lll important 
pieces of equipment are furnished with pilot-lamp 
indicators. A mechanical refrigerating plant serves 
the pantry and kitchen. 








THE RECONDITIONING OF 
DEFECTIVE METAL PARTS. 


Meruops of repairing cracks and other defects in 
various components of machines, and of reconditioning 
worn engine parts, have recently been introduced in 
Germany under the names of the Gussolit welding 
process and the Schliha metal-spraying process. The 
Gussolit process, it is stated, is the result of exhaustive 
research on the part of Dr. Klopstock, who has deve- 
lope {a material described as a high-grade cast-iron 
alloy h, we understand, has an extremely fine 
structure and possesses a Brinell hardness of 230. Few 
data technical nature regarding the process are 
available for publication, but we are informed that the 
os to be treated is heated to a temperature of from 

YW) ce 


to 900 deg. C., coated with a special flux, 
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and the Gussolit welding rod, which is supplied in the 
form of square bars, melted into the crack or defect. 
During the melting of the welding rod, it is stated, 
the flame employed is made to play in a direction 
parallel to the surface of the work in order to prevent 
excessive heating of the metal. Great stress, however, 
is laid on the fact that, owing to the moderately-high 
temperatures employed, there is no distortion of the 
piece as a whole. It is stated that cracked motor-car 
cylinder castings, turbine casings, and other engine parts 
have been successfully repaired in this way, the Gussolit 
alloy penetrating deeply into the cavities and making a 
strong and.sound joint. Defects in machine-tool com- 
ponents have also been made good by the use of the 
new process. One such instance has been brought to 
our notice ; after the final grinding operation, three 
blow-holes were revealed on the working face of the 
arm of a radial drilling machine. ‘These were filled with 
Gussolit, and after regrinding, the arm, it appears, 
presented a uniform and smooth surface free from 
blemishes... The coating of porous high-pressure steam 
and hydraulic-press cylinders with a thin layer of 
Gussolit, it is claimed, has enabled them to withstand 
pressures of 130 atmospheres, whereas previously 
leakages had occurred, owing to porosity, at pressures 
of 25 atmospheres. Again, parts previously rejected 
owing to faults of eee such as holes having 
been drilled too large, we understand, have been success- 
fully reclaimed by the application of thin layers of 
Gussolit. 

The Schliha metal-spraying process, it is stated, is 
used mainly for the building up and reconditioning of 
worn engine parts, such as internal-combustion engine 
cylinders, shafts and bearings. A special spray pistol 
is employed and the metal to be sprayed which, it is 
stated, may be steel, bronze, copper, or aluminium, is 
fed automatically, in the form of wire, to the nozzle 
where it is melted by an oxy-acetylene or oxy-hydrogen 
flame and projected as a fine spray by means of com- 
pressed air at a pressure of 2-5 atmospheres, the com- 
pressed air, incidentally, also having the effect of cool- 
ing the ‘nozzle. While the data communicated to us 
are somewhat meagre, a good deal of work appears to 
have been carried out on the spraying of steel, and it 
is claimed that a layer of steel of any desired thickness 
may be sprayed on to a worn surface and that the 
coating is very firmly adherent and can be subsequently 
ground to size. Steel sprayed on to the surface of 
worn engine cylinders is stated to have a Brinell 
hardness of 300. As already indicated, the thickness 
of the sprayed layer may he controlled at will, but it is 
pointed out that this should not normally be less than 
1 mm. The procedure adopted is that shafts and 
| similar components are rotated in a lathe and the worn 
parts built up by allowing the spraying pistol to rest 
on the headstock of the lathe. For the internal spray- 
ing of hollow objects, nozzles bent at an angle.areé used, 
the piece being rotated in a lathe as before. For the 





spraying of worn internal-combustion engine cylinders, 
however, an automatic machine has been designed, in 
which the spraying nozzle, and not the work, rotates. 
The rotating nozzle is driven by a small electric motor, 
which also governs its vertical motion, thus it is claimed 
that the entire surface of the cylinder bore is capable 
of being given an evenly sprayed coating. Excess steel 
particles are removed by suction, the cylinder casting 
standing over a hole in the base plate of the machine ; 
the suction, it is stated, also has the effect of cooling the 
cylinder. It is claimed that by the use of the machine 
a cylinder 75 mm. (2-95 in.) in diameter and 147 mm. 
(5-79 in.) long can be given a sprayed coating | mm. 
thick in 25 minutes. For dealing with multi-cylinder 
engines, machines equipped with up to 12 automatic 
rotating spraying pistols, we understand, are being 
employed. Thus, it is stated that an engine having 
12 cylinders of the dimensions given above can be 
sprayed to a depth of 1 mm. in 25 minutes. Another 
interesting application of the new process, we under- 
stand, is that of the spraying of piston-ring slots with 
steel as a precaution against premature wear, and it is 
stated that a firm of aero-engine manufacturers is 
adopting this procedure. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Pulverised Fuel.—A course of seven 
lectures, of an advanced character, on pulverised fuel 
will be delivered on Tuesday evenings at 7 p.m., at the 
Sir John Cass Technical Institute, Jewry-street, 
Aldgate, London, E.C.3, commencing on April 30. 
The first lecture, which is of an introductory character, 
and the second, which deals with the process of com- 
bustion, are to be delivered by Professor C. H. Lander. 
The third, fourth, and fifth dealing respectively with 
‘* Preparation of Pulverised Fuel,” *‘ Pulverised-Coal 
Installations,” and “‘ Pulverised-Fuel Applications 
other than Large Steam-Raising Plant,”’ will be 
delivered by Commander H. D. Tollemache. The 
sixth lecture, on ‘‘ Application to Steam Raising in 
Large Plant’ and its Comparison with Mechanical 
Stokers”’ will be given by Mr. L. M. Jockel, and the 
final lecture, on ‘‘ Prospects and Future Developments,” 
by Professor Lander. The lectures are intended for 
advanced and post-graduate students, and for engineers 
and others interested in the subject. The fee for the 
course is 10s. 








LAUNCHES AND TRIAL TRIPS. 


“ Puck.”-—Single-screw cargo steamer for service 
between Gdynia, Danzig and Antwerp; two-cylinder 
compound reciprocating steam engine working in con- 
junction with a low-pressure Bauer-Wach exhaust 
turbine. Trial trip, March 26. Main dimensions: 
length, 243 ft.; beam, 36 ft. 6 in. ; and total deadweight 
comeing capacity, 1,550 tons on a mean draught of 
15 ft. Built and engined by Messrs, Swan, Hunter, and 
Wigham Richardson, Limited, Newcastle-upon-Tyne, 
for Messrs. Zegluga Polska Spolka Akcyjna, Gdynia, 
Poland. 

‘“‘ EXPLORER.’’—Single-screw steamer; triple-expan- 
sion engine supplied by Messrs. The Wallsend Slipway 
and Engineering Company, Limited. Launch, April 2. 
Main dimensions, 435 ft. by 56 ft. by 32 ft. Built by 
Messrs. Swan, Hunter, and Wigham Richardson, Limited, 
Wallsend-on-Tyne, for Messrs. Charente Steamship Com- 
pany, Limited, Liverpool. 

“ ASHWELL,” ‘‘ BARWELL,”’ AND “‘ CaMWELL.”’-—-Three 
hatched swim barges for service on the Surrey Canal. 
Launch, April 1. Length of each 77 ft, 6 in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. The Associated Portland 
Cement Manufacturers, Limited, London. 

* DunTROON.”—Twin-screw passenger and cargo 
motorship’ for the Australian coastal service; double 
acting, two-stroke, Burmeister and Wain-Kineaid airless- 
injection engines, Launch, April 4. Main dimensions : 
length 470 t.. beam 65 ft. 3 in., deadweight carrying 
capacity, 6,000 tons. Built by Messrs. Swan, Hunter, 
and igham Richardson, Limited, Newcastle-upon- 
Tyne, for Messrs. Melbourne Company, 
Limited. 

“San Arcapio.”’—Single-screw oil-tank motorship ; 
eight-cylinder, four-eycle, solid-injection, single-acting 
Harland-B. and W. Diesel engine. Trial trip, April 10. 
Main dimensions, 442 ft..6in. by 60 ft. by 32 ft. Built and 
engined by Messrs. Harland and Wolff, Limited, Govan, 
Glasgow, for Messrs. Eagle Oil and Shipping Company, 
Limited, London. 


Steamship 








Roap-Rait ConTAINERS. FOR Meat, FRUIT, AND 
FurnirurE.—The London Midland and Scottish Rail- 
way Company has decided to increase its stock of road- 
rail containers by a further 220 units, comprising 50 of 
the insulated type for meat traffic; 20 insulated. and 
fitted with bunkers for chemical refrigerating agent, for 
meat or fruit; 50, insulated and ventila and fitted 
with water-ice bunkers, for the Scottish meat traffic ; 
and 100 of a new design for the conveyance of furniture. 





These additions will bring the total stock of containers 
owned by the company to 6,635, 
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TENDERS. | BOOKS RECEIVED. 


We have received from the Department of Overseas | Handbuch far Hisenbetonbau. Volume IV. Part III. 
Statz2mauren Grundbau. Fourth edition. Berlin: Wil-| House, Old Broad-street, London, E.C.2, 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- | 
sions and in foreign countries. The closing date of each| A M 
tender is stated below. Details may be obtained on | 
on to the Department, at the above address, | 
the reference number being quoted in each case. 


helm Ernst und Sohn. [Price 6-60 marks.] 


[Priee Re. 3 or Se. 3d.] 


Seamless Tubes, black-steel, 12,250 metres, of the Sons, Limited. [Price 6d. net.) 


on the Air Seasoning of Indian Timbers. | Corporation-road, Ne 
By 8. N. Kapur. Delhi: Manager of Publications. | tion, have been successful in securing an import 


Definitions and Formule for Students. Radio Engineering. | tion for oil-well casing and other tubular re 
By A. T. Stamr. London: Sir Isaac Pitman and | to the total value of about 250,0001. The si: 
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CONTRACTS. 


Mussrs. STEWARTS AND LLoyps, Lomrep \\ 


ri hester 
Essrs, 
-IMITED, 
collabora 
‘ant order 
\croinistra. 
irements 
: . Sg - Ss of pipe 
involved vary from 24 in. to 4 in. in diameter, and wij 


Tue British MANNESMANN TUBE Company, | 
rt, Mon., acting i: 


from the Argentine Government Oilfields 








following nominal diameters, } in., } in., } in., } in., O J 
} in., 1} in., 1) in., 3 in., and 4 in. Argentine State bea liti of . 4 - No. 
Oilfields, Buenos Aires ; May 15. (G.Y. 15,044.) 


Telephone Cable, pure-lead covered, multiple-twin, 


i t. 
having 20-lb. conductors and ranging from 14 pairs to | Schiffbaw Kalendar, 1935. Hilfebuch der Schiffbau- 


104 pairs. Posts and Telegraphs Department, Melbourne ; 


May 28. (A.Y. 13,010.) Vetter und Co. [Price 9 marks.] 


Industrie. Berlin: Deutsche Verlagswerke Strauss | yogers. Vickers-Armstrongs, Limited. The outfit 


tured in the Glasgow and South Wales areas, 

Messrs. CAMBRIDGE INSTRUMENT Company, Linrep, 
45, Grosvenor-place, London, 8.W.1, have received 
contract for installations of electrical distance ther 
mometers on §.8S8. Strathmore and Orion, built by 


the Strathmore comprises one 72-point and one 36. 


Electrical Accessories, comprising wall plugs and sockets, | Specifications for Building Works. ef W. L. EvERsHED. point marine-type indicator, with 94 heavy-pattern 
resistance 


Second edition. London: Sir 


ceiling roses and porcelain connectors. ndian Stores | a - 
8 I | Sons, Limited. [Price 5e. net.} 


Department, Simla ; May 7. (A.Y. 13,011.) 


Ironclad Cutouts, house-service, 10,200 single and Report. London : 
double-pole, 25 ampere and 50 ampere. Cape Town Con 


Metal-Clad Switchgear for operation on a 6,600-volt,| “roup. Proceedings. Volume 15. 1933. ndon 
three-phase, 50-cycle system. Melbourne City Council ;| hemical Nat of ‘Sele Group. [Price 10s. 6d.] 
June 5. (A.Y. 13,013.) = rinciples 4%, 8 i 

_ Virgin Pig Lead of the best quality, 15 tons. Municipal Michigan . ‘Edwards ‘Brothers, Incorporated. [Price 
Water Department, yom ; tenders to be presented 


1 dol. ts. 
in London or Singapore by May 15. (G.Y. 15,049.) oe. emees 
Electric Light Poles, tubular steel, with buckle plates, 
eye bolts, &c. City of Cape Town Electricity Depart- | 

ment; May 8 (G.Y. 15,050.) 
Gas and Water Pipes, w.i., or mild-steel, and fittings | 
to L.8.D. specification G/W.W.-448. Indian Stores | BI 


Department, Simla; June 11. (G.Y. 15,051.) und Berechnung. By Dr.-Ixe. Orro Verr. Berlin 
Steel Tanks, four, horizontal, electrically-welded or| Wilhelm Ernst und Sohn. [Price 4-40 marks.] 

riveted, cylindrical ; to be used for storage of propane | The Association of Engineering and Shi; } 

and butane. Argentine State Oilfields, Buenos Aires ; men. The Heat 

May 6. (G.Y. 15,052.) MacponaLtp. London: The 


nungshiitte-Konzern. Part7. February, 1935. Berlin 
V.D.I. Verlag, G.m.b.H. [Price 3-40 marks.] 
The Ventilation of Ships. By F.L. Botten. Liverpool 


net. 


Pumps, four, double-acting and two motor pumping | Company, Limited. [Price 22. net.) 
sete. Argentine State Oilfields, Buenos Aires; May 165. | Re nan Polytechnic Institute. En 
(G.Y. 15,054.) | Series, No. 50 7 Theory and a the 
| Polarization Microscope. By R. 





N.Y.: Rensselaer Polytechnic Institute. 





saac Pitman and 


Fourth Public Health Congress and Exhibition, 1934. 
Public Health Exhibition and 


Electricity Department ; May 8. (A.Y. 13,012.) | Society of Chemical Industry. Chemical Engineering 


| Mitteilungen aus den Forschungsanstalten des Gutchoff 


Charles Birchall and Sons, Limited. [Price 7s. 6d. 
et far Massive Bogenbriicken Wirkungeweise 


hipbuilding 
reatment ¥ Steel. By A. CRatc/ Messrs. Brown, 


thermometers for air temperatures, and that 

on the Orion, one 24-point and one 48-point marin 

pattern indicator, with 59 heavy-pattern water-tight 
air thermometers. 

Messrs. GREENWOOD AND Batiey, Limrrep, Albion 

Works, Leeds, have received a repeat order for thei 

Greenbat electric trucks from Messrs. The Thames 


= ty yanemissions Stevedoring Company, Limited, London, whose fleet of 
a ed = or diy Ann ro ned these trucks now numbers 74. 


. Messrs. Watmsteys (Bury), Limirep, Atlas Iron 
works, Bury, Lancs., have recently delivered two very 
> — 3 machines, one for the manufacture of felt paper, 
and the other a 144-in. machine-glazed * lick-up’ 
machine. They have also on order two newsprint paper 
: | machines, respectively, 210 in. and 230 in., an M.G. board 
machine and an 160-in. M.G. machine. Other contracts 
recently completed include the reconstruction of six 
machines and the making of five large calenders and 
: | six winders. 
Messrs. RicHaRDsONS, WESTGARTH AND COMPANY, 
-| Larep, Hartlepool, inform us that their associates, 
VERI AND Company, Baden, Switzer. 


raughtsman Publishing | jand, have secured an order for two oil-fired Velox steam 


nerators, and turbo-alternator and condensing plant 


ing and Science for extensions to the reserve steam plant at Oslo electricity 


power station. Each Velox generator will have an out 


- Dayton. Troy, | put of 165,000 Ib. per hour at 385 Ib. per square inch 


gauge, 800 deg. F. superheat, and will supply steam to 


| United States Geological Survey. Professional Paper| the latest type of Brown-Boveri single-cylinder steam 
PERSONAL. No. 165-C. The Recognisable Species of the Green| turbine and alternator, designed for an output of 30,000 
kW. 


Messrs. Hastam AND Newron, Limrrep, Alfreton- | 
road, Derby, inform us that Messrs. Haslam Foundry 
and Engineering Company, Limited, Union Foundry, | 
City-road, Derby, have now been incorporated, and will 
take over forthwith the refrigeration and foundry 
business formerly belonging to Messrs. Haslam and New- 
ton. The latter company are seeking the necessary 
sanction to change their name to Messrs. Newton Brothers " 3 " , 
(Derby), Limited, as from May 3. All communications Reporte on Symbols, wo ane eer Mesure. . (Price 
regarding refrigeration and foundry work should be as. 9d.} London : The Physical Society. ; 
addressed to Union Foundry, City-road, and those | 4 Symposium on Tlumination. Edited by C. J. WsaaEn 

; : Grreveson. London: Chapman and Hall, Limited. 
[Price 13s. 6d. net.] 
| Proceedings of the American Society of Civil Engineers. 
Messrs. Danret ADAMSON AND Company, LiMiTED, November, 1934. Index to Transactions, 1921~—1934. 
Engineering Works, Dukinfield, have recently appointed New York : Offices of the Society. 
Mr. D. T. Sloan, A.M.Inst.C.E., M.I.Mech.E., to assist | War Department. Corps of Engineers. 
their managing director, Mr. P. A. W. Parkin, in dealing } Army. Port Series No. “24. 
with the increasing business of the company. New England. 


Berry. [Price 10 cents.) Washington : 
tendent of Documents. 
International Conference of Physics, London. 


Physics. Volume I. Nuclear Physics. [Price 10s.] 
Volume II. The Solid State of Matter. [Price 10s.] 


concerning electrical and allied work, and company 
matters, to Alfreton-road. 


United States 
The Ports of Northern 
Washington: Superintendent of 
Messrs. BARIMAR, Lrurrep, 18, Lamb’s Conduit-street, | _ Documents. [Price 35 cents] 
London, W.C.1, have completely reorganised their fac-| “ines Department. Safety in Mines Research Board. 
tories in London, Birmingham, Glasgow, Manchester, Paper No. 91. A Recording Manometer Having Low 
and Neweastle-upon-Tyne. Output has been consider- Inertia. By G. Attsor and H. Lioyp. London : H.M. 
ably increased and more and larger work can now be Stationery Office. [Price ls. net.] : : 
handled ; facilities are available for dealing with parts | United States Coast and Geodetic Survey. Special Publi- 
weighing as much as 10 tons eation No. 186. Triangulation in Missouri. (1927 
Datum.) By W. F. Reynoxtps. Washington: Super- 
intendent of Documents. [Price 20 cents.] 
Proceedings of the University of Durham Philosophical 
Society. Volume IX. Part 3. December, 1934. 
Newcastle-upon-Tyne : University of Durham Philo- 


Messrs. Tur Stanton Ironworks Company, Limirep, 
near Nottingham, who are exclusive licensees under the 
De Lavaud patents, have sub-licensed Messrs. Cochrane's 
(Middlesbrough) Foundry, Limited, to manufacture their 
centrifugal pipes under the De Lavaud patents, for five sophical Society, Armstrong College. [Price 5s. to 
os — a 1, 1935. Messrs. Cochranes, | non-members. } - , , 
who are the exclusive licensees in t > y * ; i 
Mairy patents, have eub-licensed tay + ee -: ~ gg ny .'K ee 

: Stérungen. By E. A. 
this process in conjunction with the De Lavaud system. {Price 37.50 marks.] 
Hence, Messrs. Stanton and Cochranes will, in future, Shellac. lts Production, Manufacture, Chemistry, Analysis, 
be making similar pipes, and each will be working Commerce and Uses. By Ernest J. Parry. London: 
under both the De Lavaud and the Mairy patents. | Sir Isaac Pitman and Sons, Limited. [Price 12s. 6d. 

Messrs. Bririsx Insucatep Castes, Limrrep, net.] 

Prescot, Lancs, have now opened a showroom at 17-19, | Ministry of Health. Garden Cities and Satellite Townes. 
Wellington-street, Glasgow, C.2. A full range of the Report of Department Committee. London: H.M. 
firm’s products is on view. Stationery Office. [Price 6d. net.) 


Errichtung Betrieb 
Art. Berlin: Julius Springer. 





Messrs. Tuomas W. Warp, Liwrrep, Albion Works, 
Savile-street, Sheffield, have acquired the Nottingham 
factory of Messrs. Metropolitan-Cammell Carriage and 
Wagon Company, covering about 13 acres. 





PortaBLe Two-Gun Sprayine Priant.—In a new 
model spraying plant, introduced by Messrs. B.E.N. 
Patents, Limited, Gorst-road, Park Royal, N.W.10, an 
exceptionally neat appearance is obtained by mounting 
the receivers out of sight under the frame. Other out- 
_ By-Pass Roap at Crawiey.—The Minister of | standing features are the special arrangement made for 
rransport has offered a grant from the Road Fund | spragging the machine when in use, the particular care 








River Flora. By R. W. Brown. [Price 10 cents.] 
No. 185-E. Miocene Plants from Idaho. By E. W. 
Superin- 


towards the cost of constructing a i road west | taken to cool the air effectively, and the robust con- 
-Brig 


of Crawley, Sussex, on the London-to hton road, 
and it is expected that work will be begun shortly. 
The prope by-pass, which is nearly 2} miles long, 


will leave the existing road at its junction with Hut- | 


struction to withstand continuous heavy duty. The 
handle is pivoted to the castor fork, and on a backward 
movement, sprags the machine firmly in position, with 
the front castor and rear wheels just clear of the ground, 


lane and, after running west for some distance, will | thus preventing creep and eliminating vibration. The 
turn in a southerly direction where it crosses the Ifield-| air cooling is effected by a coiled copper after-cooler 
road. Near this point it will cross the Southern Railway | interposed in the air blast sooduand ole vanes on the 
by an overbridge and, proceeding south-easterly, will | compressor flywheel. The set has a displacement of 
traverse the Horsham-road near Little Buckswood Farm | 10 cub. ft. per minute, with a pressure varying between 
and rejoin the existing main road just south of Half. | 20 Ib. and 0 Ib. per square tnah. It can be fitted either 
Moon Inn. The estimated cost of the whole scheme is! with a 2-h.p. electric motor or a 2}-h.p. to 3-h.p. air- 
placed at 90,000/ ‘cooled petrol engine, 








Messks. MrirrRLEEes, BICKERTON AND Day, Liwtep, 
Hazel-grove, near Stockport, have received orders for 


October, | theit Mirrlees-Diesel air ess-injection engines for elec- 
1934. International Union of Pure and Applied | ‘Titity-generating purposes from Pondicherry  Muni- 


cipality, India, from Messrs. Caroni Sugar Estates, 
Limited, Trinidad, from Messrs. William Doxford and 
Sons, Limited, Sunderland, from Messrs. The Mining and 
Industrial Investments Corporation, Limited, on behalf 
of Messrs. Masspressed Bricks, Limited, Dorset, from 
Messrs. The Jersey Electricity Company, Limited, and 
from Messrs. Onkaparinga Electricity Company, Limited, 
Woodside Power Station, South Australia. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade—The limited make of 
Cleveland pig iron continues to be well taken up, and the 
statistical situation is as strong as ever. Stocks are 
light and are either sold or needed for producers’ own con- 
suming departments. Demand from abroad is quite 
trifling, but as ironmasters are indifferent to overseas 
trade, which is still unobtainable except on comparatively 
low and unremunerative terms, little heed is paid to the 
absence of overseas customers. Local and other home 
consumers are taking substantial supplies, and deliveries 
to Scotland promise to be, at least, maintained. Merchant 
sales are not numerous or extensive, as producers still 
reserve to themselves the right to cover direct the needs 
of principal home users and customers in Scotland. 
Fixed delivery prices are ruled by No. 3 g.m.b. at 67s. 6d 
here, 69s. 6d. supplied to North of England areas beyond 
Tees-side, 678. 3d. to Falkirk, and 70s. 3d. to Glasgow 
Hematite.—Conditions in the East Coast hematite 
branch of trade are little changed. Accumulations at 
makers’ yards are stated to be sold, but some customers 
are not taking up full supplies against running contracts. 
Larger deliveries are, however, expected to be accepted 
after the Easter holidays. Makers hope to put through 
more business with firms in Sheffield and in South Wales. 
Comparative cheapness of Continental hematite 
foreign markets, confines export transactions to ver) 
narrow limits. Recognised market values are based 
on No. 1 quality at 69s. for local purposes, 71s. delivered 
to Northumberland and Durham, 75s. to 78s. delivered 
to various parts of Yorkshire, and 75s. to Scotland 
Blast-Furnace Coke-—Durham blast-furnace coke 1* 
plentiful and in only moderate request. Makers ar 
rather keen to sell at the equivalent of good medium 
qualities at 19s. delivered to Tees-side works. 

Foreign Ore.—New business in foreign ore is small. 
but unloadings under old contracts remain on a good 
|geale. Rubio, of 50 per cent. quality, is 17s. 67. ©. 
| Tees. 





Manufactured Iron and Steel. -Semi-finish« and 
finished iron and steel manufacturers have quite # 
lot of work to execute, and the latter report mor — 

nan 


coming forward steadily, but expansion in the ¢e" - 
for semis would be appreciated. Subject to the ust 
rebates, quotations for home purposes are: Common 
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s, 91. 12s. 6d.; packing (parallel), 81. ; 
ioen bees steel billets (soft), 5I. 12s. 6d. ; 


re Ol. ; j 
(tapered), 1 éd.; steel billets (hard), 


pillets (medium), Tl. 2s. 


71. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel boiler 
wy tes, 91. js. ; steel ship plates, 8/. 15s.; steel angles, 
eT te. 6d : steel joists, 81. 15s. ; heavy sections of steel 


rails, 8/. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish lates, 121. 10s. Black sheets 
(No, 24 gauge) are 101. 10s. for delivery to home customers, 
and 91. 5s. f.0.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 131. for delivery to 
home customers, and 111. 5s. f.0.b. for shipment overseas. | 
Scrap. _Several kinds of scrap are in good request. 
Heavy cast-iron commands 53s., and machinery metal 
finds a ready market at 55s., while heavy steel is selling 


at 51s. 6d. to 52s. 6d. 








NOTES FROM YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield’s output of steel has been | 
well maintained ; it is in the region of 100,000 tons per | 
nonth ; latest official statistics showing that during | 
February, production totalled 106,900 tons, as compared 
with 116,700 tons in January, and 103,800 tons in | 
February last year. February’s output included 56,000 


packing | NOTES FROM THE SOUTH-WEST. 


ENGINEERING. | 


1 


Carpirr, Wednesday. 


Welsh Coal Trade.—After some weeks of exceptionally | 
quiet conditions, the Welsh coal trade this week has 
shown some recovery. Tonnage due to load, which | 
had been delayed by the storms of recent weeks, arrived | 
freely last week-end, and with the Easter holidays so | 
near, efforts are being made to despatch every vessel | 
possible before the holidays begin. Seeing that the 
standing stocks of coal are at a maximum and the) 
docks equipment is in a very high state of efficiency, | 
loading operations have proceeded very rapidly, and | 
several notable cases of quick despatch a been | 
recorded. Shipment operations will be suspended on | 
Good Friday and also on Easter Monday. The heavier 
shipments of this week have enabled a number of pits | 
which had been idle for some little time to restart, | 
while in addition 1,700 men who were idle at the Fernhill | 


| Colliery, because of a dispute with the hauliers, have 
| also restarted. 


New contracts arranged have been few. 
The Danish State Railways have contracted for 14,500 
tons. The Egyptian State Railways toal contract 
comes up for adjudication on May 1 in respect of the 
railway requirements. Tenders were opened at Cairo 
on April 16 in t of the 25,000 metric tons of sized 
coals needed for the power houses. The lowest tender, 
at 24s. 2d. per metric ton c.i.f. Alexandria, was submitted 


tons of basic steel and 41,800 tons of acid steel. The | by the Maris Export and Trading Company, Limited, 


market in raw and semi-finished materials has several 
bright features. Basic billets are in active demand, 
while the call for acid steel shows further improvement. 
Prospects of the heavy engineering and machinery 
branches are healthy. Plants producing large hollow 


while 24s. 3d. was submitted by T. Beynon and Company, 
Limited. An offer of German coal was made at 22s. 8d. 
The Egyptian Mission of Economic Enquiry, which is 
visiting this country, arrived at Cardiff on Monday, 
in company with Mr. Ernest Brown, the Minister of 


steel forgings for high-pressure boiler drums used in the Mines, and interviewed the representatives of the South 


oil industry have been working to capacity for a long 


Wales Coalowners, inspected the Cardiff Docks, and the 


time. As a result of the visit to this locality of two | facilities for the shipment of coal, and accompanied by 


representatives of the Chinese Government, Sheffield 
works hope to book orders for many thousands of pounds 
for petrol-from-coal plant. These representatives have 


|Sir John Beynon, Bart., Chairman of the Ebbw Vale 
| Spent. were conducted through the workings of the 
| Waunllwyd Colliery, Ebbw Vale. The members of the 


the authority of their Government to select a process | mission, headed by His Excellency Hafez Afifi Pasha, 


for obtaining motor spirit from coal, and when they 
have made their choice, an order for plant will be placed 
in Sheffield. During the past year, local works supplied 
a large tonnage of forgings and steelwork for the Imperial 
Chemical Industries’ works at Billingham-on-Tees. 
Works specialising in the production of electrical appara- 
tus have good order books. The flow of overseas orders 
is stronger. Good business is being done in agricultural 
machinery and parts. Judged by the activity at works, 
the season promises to eclipse many of its predecessors. 
There is a substantial demand for stainless steel. Orders 


for heavy tonnages have been received from trades | 


producing dairy utensils, brewery apparatus, textile 
machinery, and from numerous other industries engaged 
in civil, mechanical, and marine engineering. The tool 
trades are operating at increased pressure. Expansion 
is pronounced in the manufacture of farm and garden 
implements. Not only are inland requirements sub- 
stantially greater than a year ago, but overseas buyers, 
particularly Colonial, are buying freely. Engineers’ 
small tools are in steady demand. 
in the building trades is responsible for the light foundries’ 
turning out bigger quantities of stove grates and general 
household ironmongery. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel has improved on inland account. Over- 
seas requirements show little change. Lron and steel 
works are consuming bigger tonnages of industrial fuel. 
Railway companies are good buyers of steam coal. Best 
hards are in steady demand. In some districts supplies 
are on the short side. The house coal market shows little 
change. The demand for coke is not so active. Foundry 
and furnace sorts are steady. Quotations: Best branch 
hand picked, 24s. to 26s.; Derbyshire best house, 20s. 
to 22s.; Derbyshire best brights, 17s. 6d. to 19s8.; 
best screened nuts, 16s. 6d. to 17s. 6d.; small screened 
nuts, 15x. 6d. to 16s.; Derbyshire hards, 16s. 6d. to 
I7s. 6d.; Yorkshire hards, 16s. 6d. to 17s. ; rough slacks, 
Ss. to 9s. ; nutty slacks, 7s. to 8s. 6d. 








fur InstrrvTe or TrRANsPport.—The Council of the 
Institute of Transport, 15, Savoy-street, London, W.C.2, 
nforms us that Sir Cyril Hurcomb, K.B.E., has accepted 
the invitation to become President of the Institute for the 
year commencing October 1 

LOEFFLER BorLeR MARINE INSTALLATION : ERRATUM. 

We regret that in our account of the Loeffler boiler 
nstallation on the Conte Rosso, on page 367 ante, the 
\ddress of Messrs. Mitchell Engineering, Limited, was 
wrongly stated. The correct address of the firm is 
l, Bedford-square, W.C.1. 


Printinec Inpustry RESEARCH AssocrIaTION.—-The 
‘nnual report of the Printing Industry Research Associa- 
tion, covering the year ending December 31, 1934, which 
was considered at the fifth annual meeting of the Associa- 
tion, held recently at the headquarters, St. Bride 
Institute, Bride-lane, London, E.C.4, shows that the 
total membership was 377, as compared with 347 on 
December 31, 1933. Six publications have been issued 
to members during the year, and 365 inquiries, an increase 
4 20 per cent. over the previous year’s figure, were 
dealt with. The research work on the warping of boards 
used for book covers and show cards is proceeding ; the 
*hief causes of warping have been established, and means 
are now being sought to reduce them to a minimum, 
Some successful preliminary experiments have been 
made in cutting cross-sections of printed paper for 
microscopical examination in connection with the in- 
vestigation of the behaviour of ink films on paper. One 
of the difficulties encountered, however, is that there 
are, at present, no suitable tools with which to work. 





Increased activity | 


| ex-Minister of Foreign Affairs and ex-Minister in London, 
were entertained by the Chairman of the Monmouth- 
| shire and South Wales Coalowners’ Association. The 
| Ebbw Vale group of collieries have been the principal 
| suppliers of coal to the Egyptian Railways in recent years. 
| In the anthracite branch of the coal trade there has 
been more activity, and vessels are now being regularly 
| loaded to sail for Canada, following those that have 
already left to open the Canadian season. Sir Alfred 
Cope, who has retired from the position of Managing 
Director to the Amalgamated Anthracite Collieries, 
Limited, was entertained at Swansea by anthracite 
exporters of the town before his departure on a visit to 
South Africa. Captain H. M. Llewellyn, lately of the 
| Welsh Associated Collieries, Limited, has become 
General Manager of the Amalgamated Anthracite 
Collieries and taken up his residence at Ammanford. 
Iron and Steel Trade,—Indications point to a little 
more activity in the iron and steel and allied industries 
of South Wales, although in the tinplate trade the 
works are only employed at present up to about 50 per 
cent. of capacity. The Easter holidays will naturally 
have a restrictive influence for the next week or so. As 
| the result of the increased duty upon imports of iron and 
| steel, the imports from France and Belgium have been 
reduced very substantially, although there are indica- 
tions of rather heavier quantities being received in the 
near future. The conference in Brussels this week 
regarding the International Steel Cartel is being watched 
with great interest, especially as, in addition to the 
question of price fixing, there is also to be decided 
| what imports of Continental steel shall be allowed 
into this country. Before the increase of the duties, 
France and Belgium were sending about 500,000 
tons of steel per annum to South Wales, principally to 
Newport, this being exclusive of imports of scrap metal 
and also imports from Canada and India under special 
arrangement. The British Mannesmann Tube Company, 
Limited, share with Stewarts and Lloyds a big order to 
| the value of about 250,000l. of oil-well casing and other 
|tube requirements for the Argentine Government 
| oilfields. These pipes, which will be from 4 in. to 24 in. 
in diameter, will, so far as the South Wales portion 
| goes, be manufactured at Newport, and will, with 
| other orders in hand, give that works a busy time for 
three or four months. The question of removing the 
Landore (Swansea) Branch Works to Newport is under- 
stood to be still under consideration. The petition for 
confirmation of the proposed reorganisation of the 
| capital of the company, which was before the Chancery 
| Division on Monday, was _ by certain share-hold- 
| ers and was orde: to stand over until the next sittings. 
| Among other developments in the iron and steel trade 
of the district is the pr tive re-opening of the Pontar- 
dawe Steel Works of Richard Thomas and Company, 
Limited, which have been idle since Christmas. No 
official news is available, but there are indications of 
activity at the works by gas-producer men, electricians, 
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NOTICES OF MEETINGS. 





INstIruTIon oF Crvi~z ENGINEERS.—Birmingham and 
District Association : Thursday, April 25, 6 p.m., James 
Watt Memorial Institute, Birmingham. Annual General 
Meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
April 26, 6 p.m., Storey’s-gate, 8.W.1. ‘“‘ Recent Develop- 


| ments in Hydraulic Couplings,” by Mr. Harold Sinclair. 


Nortu-East Coast InstrruTion oF ENGINEERS AND 
SHIPBUILDERS.—Friday, April 26, 6 p.m., The Mining 
Institute, Noweastle-upon-Tyns. “* Ship Collisions,”” by 
Mr. H. E. J. Camps. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 


Scottish Steel Trade.—Fairly satisfactory conditions 
are general in the Scottish steel trade at present and 
outputs are on quite a large scale, with the result that plant 
is being kept fully employed. Home consumers are the 
main source of the current business, and a certain amount 
of pressure exists for some classes of material. Export 
orders have lately shown some improvement and a fair 
tonnage is now booked, with most of it for early delivery. 
The increase made in the British import duty on steel is 
not to the liking of the Continental steelmekers, and this 
week a meeting is taking place with the British steel- 
makers in the bens of arranging a quota figure for our 
market. In the black-steel sheet trade quite a large 
tonnage of both heavy and light gauge sheets is going 
through, mo1eover, in some cases the demands for quick 
delivery are very pressing. The home market is respon- 
sible for most of the business as the motor industry 
and also the manufacturers of drums, &c., are exceedingly 
busy, but on the other hand, there is very little activity 
in export lots. Prices are steady and are as follows : 
Boiler plates, 91. 5s. per ton; ship plates, 81. 15s. per 
ton; sections, 8. 7s. 6d. per ton; black-steel sheets, 
}-in., 81. 10s. per ton, and No, 24 gauge,in minimum 
4-ton lots, 101. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 131. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations, 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade the slight improvement is main- 
tained and plant generally is more fully employed. The 
re-rollers of steel bars have also been receiving more 
orders of late, but the forward outlook is not yet very 
clear. The following are the current market quotations : 
“Crown ” bars, 91. 15s. per ton for home delivery, and 
91. 58. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 71. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade continue good and the current output is 
going steadily into consumption. This state is likely 
to be general for some months as order books are well 
filled at present. Not much of to-day’s production is 
going overseas, however, as export orders are very 
scarce. Quotations are steady and are as follows : 
Hematite, 71s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 72s. 6d. per ton and No. 3, 
70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending last 
Raturday, April 13, amounted to 838 tons. Of that total, 
400 tons went overseas and 438 tons coastwise. During 
the corresponding week of last year the figures were 
404 tons overseas and 16 tons coastwise, making a total 
shipment of 420 tons. 








British STANDARD SPECIFICATION FOR CONNECTORS 
FoR Portaste Etecrric Appiiances.—The British 
Standards Institution has recently issued a specification, 
designated No. 562-1934, for reversible connectors, with 
earthing facilities, for portable electrical appliances, for 
circuits up to 250 volts between any two poles. The 
specification sets forth the dimensions which must be 
complied with to ensure interchangeability, together 
with a number of general features governing the con- 
struction from a safety point of view. The connectors 
fully comply with the requirements of the recently- 
revised Institution of Electrical Engineers’ Wiring 
Regulations. Copies of the specification may be obtained 
from the Publications Department of the Institution, 
28, Victoria-street, London, 8.W.1, price 2s. 2d. post free. 


HypRoGEN-CooLeD FreQuENCY-CHANGER.-—A  fre- 
uency changer, which has recently been completed at 
the works of the General Electric Company of Schenectady 
for use at the Bethlehem Steel Company plant at Bethle- 





fitters and others. Quotations remain as last reported. 








Royat Siver Jvusiiee Lire-Boar.—The 
National Life-Boat Institution has received a gift from 
Mrs. FE. W. Montford, J.P., of Market Drayton, in cele- 
bration of the King’s Silver Jubilee, to provide a motor 


life-boat, which will be named “ Royal Silver Jubilee, | 


1910-1935." The vessel was laid down in December, 
and is the first of a new type, lighter than any at present 
on the coast. 
be driven by two 10-h.p. engines. Instead of having 
ordinary propellers, she will be fitted with a Hotchkiss 
internal-cone propeller, which comprises two cased-in 
paddles inside the boat and projecting slightly through 
} the bottom. The life-boat will be finished in June. 


Royal | 


She will be 32 ft. long, weigh 3} tons, and | 


hem, Pennsylvania, is said to be the first of its kind in 
| which hydrogen is used for cooling. The use of this gas 
enables the windage loss to be reduced by about 9 per 
cent. in comparison with air, while the formation of 
| corona is also eliminated. A hydrogen pressure of from 
| 0-5 lb. to 1 lb. per square inch is maintained inside the 
casing by means of an automatic regulator, which enables 
| sufficient gas to be drawn from a storage tank to ensure 
| that any leakage is outward. The machine consists of 
a 23,500 kVA twenty-four pole motor, which is supplied 
with three-phase current at 12,000 volts and a frequency 
of 60, and drives a 22,222 kVA ten-pole generator. This 
| generator delivers three-phase current at 6,900 volts, 
| a frequency of 60 and a power factor of 0-9, when running 
‘at 300 r.p.m, 
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THREE-WHEEL MOBILE ELECTRIC 


JIB-CRANE. 


Tue illustrations on this page show two forms of a 
mobile jib-crane which has been designed especially for 
the use of stevedores in handling goods in dock transit 
sheds, but which clearly is suitable for duty in any 
situation, under cover or in the open, in which packages, 
bales, or other objects have to be loaded into vehicles 
or stacked. It is constructed by Messrs. James Tate 
and Company, of Victory Works, East-parade, Brad- 
ford. The crane is operated by electric power and is 
fed through a trailing cable. It travels on three wheels 
and is equipped with two motors, one for lifting and the 
other for travelling and slewing, the latter motions 
being performed through the single rear wheel. The 
jib can be luffed by means of hand gear. The axis 
of the rear wheel can be swung through 180 deg., so 
that, by turning it to the suitable angle, the crane 
may be caused to travel in any desired curved path. 
When the wheel is set fully over, slewing takes place. 

The lifting motor operates a hoisting drum through 
machine-cut spur gearing, the motor spindle being 
fitted with a mild-steel pinion which meshes with a 
cast-iron spur-wheel secured to the drum. The motor 
is provided with overload protection, but apart from 
this, the crane protects itself against overloading in 
an ingeniously simple way. If the driver attempts 
to lift a weight, say, 100 per cent. greater than the 
capacity of the crane, the rear wheel leaves the ground 
and the distribution of masses in the machine is such 
that this action can safely continue until the wheel 
is 3 ft. from the ground. This angle of tilt is clearly 
more than sufficient to give the driver ample warning 
that he is attempting a dangerous overload. Should 
he attempt to traverse with a load approximately 
40 per cent. greater than the capacity of the crane, he 
will find that the reduction of weight on the driving 
wheel is such that the crane will not travel. In view 
of this inherent protective feature, the motor overload 
gear is provided with a time-limit, so that while it 
will respond to a continuous overload, it will ignore 
& momentary one. 

The crane framework and jib are built up of rolled 
sections and plates, riveted and well braced. The 
front axle is a forging secured to the lower members 
of the frame. The travelling wheels have solid rubber 
tyres. The jib, as already mentioned, is fitted with a 
hand-operated luffing gear, the arrangement consisting 
of a self-sustaining worm-gear winch. In the type 
of work for which this crane is designed, the occasions 
on which it is desirable to alter the position of the jib 
are comparatively few, so that power luffing is unneces- 
sary. The jib can be lowered to the ground. The 
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MOBILE ELECTRIC JIB-CRANE. 


BRADFORD. 














Fie. 4. 


standard type of jib is as 
illustrated in Figs. 1 and 
4, Fig. 5 showing a 
special jib fitted to a 
crane required to work 
in a situation allowing 
only 12 ft. headroom. 
The crane is built in 7}, 
124, 20, 40 and 60 ecwt. 
sizes. The smaller ma- 
chines lift on single pur- 
chase, and the 40 ecwt. 
and 60 cwt. sizes lift up 
to 25 ewt. and 40 ewt., 
respectively, on single 
purchase; above those 
weights, double purchase 
is used. An indicating 
dial is fitted in a posi- 
tion in full view of the 
driver, showing the load 
which may be handled in 
the various positions of 
the jib. The traversing 
and slewing motor is of 
the vertical type, sup- 
ported in a heavy frame, 
and driving through an 
epicyclic gear-box, while 
a further reduction is 
provided by a bevel type 
gear situated between 
the second-motion shaft 
and the road wheel. 

The motors, which are 
of Messrs. Tate’s own 
make, are of the totally- 
enclosed, _ ball - bearing 
type. Each motor is 
provided with a drum- 
type reversing controller with a crank-handle having | 
five running notches in each direction. 





Fie. 5. 
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CRANE WITH STANDARD JIB. 
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20-Cwr. CRANE witH Low-HEADROOM JIB 


The main frame carries a spring-loaded cable drum 


The crane is | containing 100 ft. of C.T.S. cable, which incorporates an 


fitted with an enclosed contactor panel providing no- | earth wire. The crane is very mobile, and by arranging 


volt and overload protection for each line. 
the contactor so that, in case of current failure, it is 


position before the contactor circuit can be re-made. 
The contactor panel is fitted externally with an auxili- 


The two | a series of connecting plugs about 150 ft. apart it may 
| controllers are interlocked with the no-volt feature of | be rapidly moved about a long shed or from one shed 
to another. 
necessary for both controllers to be brought to the off | towed. 
hours, picked up 1,050 bales of American cotton from 
piles and stacked them on carts ; 


For long journeys it must, of course, be 
In actual operation, a 12}-cwt. crane, in eight 


picked up 1,500 bags 


ary switch to operate the contactor, for use as a main | (110 tons) of cotton seed from piles scattered over 4 


switch for the crane. 


Two foot brakes are fitted, one shed 500 ft. long and delivered them to carts; and 


for the road wheels and the other for the hoisting | loaded 290 bales (202 tons) of cotton distributed over 


drum. 
to the off position when the foot is removed 


The pedals are spring-controlled and return the shed on to carts. 
consumed 10 units of electricity. 





Throughout the day this crane 
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ANNOUNCEMENT, 

“ ENGINEERING” of May 3rd will contain a 
Special Section devoted to the Progress of Science 
and Engineering during the Twenty-five Years’ 
Reign of His Majesty King George V. This will 
include Forty Contributions, in the Various Fields 
Covered, by Eminent Men who have been Honoured 
by His Majesty. 
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PLASTIC MATERIALS IN CHEMICAL 
PLANT CONSTRUCTION, 


NoT many years ago we heard a chemical engineer 
defined as a man who discusses engineering with a 
chemist, talks of chemistry to an engineer, and when 
representatives of both professions are present, 
discourses on the vagaries of the weather. However 
true this may have been in the past it can scarcely 
be the case to-day, for in recent years the science of 
chemical engineering has found a definite place in 
industry. Not least amongst the modern achieve- 
ments of the engineer-cum-chemist is the remarkable 
advance made in the use of plastic materials for 
chemical plant construction. Whilst such materials 
cannot, as yet, be regarded as a panacea for all the 
problems of corrosion found in the chemical] industry, 
in the past few years great progress has been made 
in applying to these problems plastic materials of 
both natural and synthetic origin. Of the former 
type of plastics, rubber is probably the most widely 
used, both in the soft and the hard condition, better 
known as ebonite. Soft rubber is generally prefer- 
able where resistance to abrasion is required, as in 
the handling of slurries, dust, grit-laden air, &c. 
Tests carried out by the makers of such rubber show 
that fans provided with rubber-covered impellers 
give four times to five times the life of uncovered 


containing abrasive dust. Ebonite has lately found 
increasing application to chemical plant. It is now 
used for lining centrifugal pumps, cyclone separators, 
and pipes conveying corrosive gases such as chlorine. 
Jacketed pans for heating liquors often have an 
ebonite lining in the form of sheet of from 1 mm. to 


14 mm. thickness. Unlike the resinous plastic 
materials, ebonite is mostly used to cover metallic 
articles, not to form the plant itself. There are 
some few exceptions to this rule; for example, 
filter-press plates may be constructed entirely of 
ebonite, but even so it is usually more satisfactory 
to put an ebonite or a soft rubber lining on to the 
cast iron press plates. 

Progress made in the application of resinous 
plastics was well exemplified in a paper read by 
Mr. M. B. Donald at a joint meeting of the Chemica] 
Engineering Group and Plastics Group, in the rooms 
of the Chemical Society, Burlington House, on 
March 15 last. From the time when resinous plastic 
materials were first used in the moulding industry 
efforts have been made to apply them to the corro- 
sion problems of the chemical works. Until a few 
years ago these endeavours had consisted mainly of 
applying the plastic materials in the form of a thin 
layer to the various units of plant used in the 
chemical industry. This idea was beset with 
difficulties. For example, during the war a German 
company coated a series of iron vessels with resinous 
plastics to prevent corrosion from sulphite liquors in 
making alcohol. The plastic material, however, was 
too thick to apply to the corners and crevices of the 
vessels, and these had to be covered with a paintable 
mixture of less efficiency. Moreover, in hardening 
the resinous coating by heating, blisters were 
produced owing to the evolution of aleohol vapour 
from the mixture; which defect was finally over- 
come by hardening the plastic coating under 
pressure. In other cases, where pressure for harden- 
ing cannot conveniently be applied, the problem of 
blistering, with concomitant rupture of the plastic 
film, may be partially obviated by using materials 
such as cotton or linen with the plastic substance. 
The use of these textile materials—and their accom- 
panying elasticity—with the plastics also counter- 
balances, to a certain extent, the wide variation in 
coefficients of thermal expansion between the metal 
vessel and the plastic covering, which tends to crack 
the latter and loosen it from the vessel. 

In the sphere of synthetic resin manufacture only 
one—the phenol-formaldehyde type—has been 
developed extensively in this country for application 
to chemical plants. This type of resin has made 
progress in this direction on account of its ability 
to withstand chemical corrosion and due to its low 
cost of production as compared with other synthetic 
resins. For the purpose of chemical plant construc- 
tion the artificial resin plastics are chiefly made in 
the laminated form, the effect of lamination being 
to increase the resistance to mechanical shock. 
The tensile strength of the laminated material 
depends to a large extent on the type of filler used 
with the resin. Until a few years ago the tendency 
was to devote more attention to the preparation 
and perfecting of the resinous binder than to the 
filling material, which is of equal importance, with 
the result that many otherwise good manufactures 
were spoiled by an unsuitable filler. For moulded 
work the most widely used filling material is probably 
wood flour, and while this is generally found suitable 
for the greater part of moulded goods, other material 
must often be selected for chemical work. Such 
materials as a special type of asbestos, china clay, 
slate dust and carbon black have been selected for 
the latter purpose, together with other preparations 
which the manufacturers, quite rightly, do not 
reveal. 

Perhaps the making of special floors for 
chemical factories may be regarded as a branch of 
this industry. In this connection slate powder has 
been applied in conjunction with asphalt as a binder 
to resist corrosion. In using fillers for chemical 
work, the problem as to what proportion of resin 
and filler to employ is decided by several factors. 
When a filler is added to a resin a saturation point 
is ultimately reached when the resin is incapable 
of binding any further quantity of filler. It is only 
necessary to overstep this point by a very narrow 





cast iron or steel impellers when used for gases 


margin to make a product which would be valueless, 
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owing to lack of mechanical strength. The particle 
size and shape of the filler has also an important 
bearing on the correct quantity to add. Preferably 
the particle size of the filler should be as uniform as 
possible. 

It frequently happens that a fracture in the 
manufactured material is traced to a few particles 
of filler which are several times larger than the 
surrounding particles. Around these outsize par- 
ticles a vacuole will be formed, thus considerably 
lowering the breaking strength of the material. 
Accordingly the sifting of the filler, to obtain a 
more or less even particle size, has now become 


common practice. An ideal filler should have spheri- | 


cal particles, since these distribute themselves evenly 
throughout the mass of resin, and so give a uniform 
breaking strength. Particles elongated in shape 
give the manufactured material variable mechanical 
strength in different directions. Originally, lamin- 
ated materials were applied chiefly to the manu- 
facture of various components used in the electrical 
trades. During the past few years they have also 
been applied to the making of tanks, reaction vessels, 
pump-blades and casings, pipe-lines, &c., for use in 


the chemical industry. Compared with other} 
materials of construction used in the industry, 
laminated resins have a tensile strength much 


inferior to cast iron or steel, but are generally 
superior to woods such as red pine or ash. Such 
timber has a tensile strength up to 5} tons per 
square inch, whilst laminated resin is often in the 
neighbourhood of 7 tons per square inch. Scarcely 
any synthetic resin plant was manufactured in this 
country prior to 1932, shortly after which its produc- 
tion was undertaken by several British companies. 

At the Plastics Industry Exhibition at the 
Science Museum, South Kensington, during the 
summer of 1933, some idea of the progress made 
in the industry could be formed from the display 
of laminated sheet, wheels, accumulator 
vases, &c., in addition to a large variety of moulded 
products, but nothing definitely in the nature of 
chemical equipment was on view. A much more 
comprehensive display of the latter was to be seen 
at the German exhibition (Achema VII) at Cologne 
in 1934. The most outstanding article was a 
reaction tower 1 m. in diameter by 44 m. high, 
made in one piece without metallic reinforcement 
of any kind. Another exhibit was a new covering 


vear 


jas typitying the position of many other bodies 


| annual income was nearly 10,000/.—not a very large 


| grant 
difference has been made good from industrial 


| the Government has agreed to increase their grant 


for proofing metal plant against acid and alkali, | 


particularly for use on heating coils. It 
obvious that in the construction of large pieces of 
chemical plant the use of hydraulic presses, as used 
for moulded goods, is impracticable, and numerous 
alternative ideas have been suggested. For example, 
in the production of cylindrical vessels, the spreading 
of a mixture of asbestos and resin in a layer over 
the inside of an iron cylinder which has been dusted 
with quartz powder to prevent sticking is proposed. 
Pressure is then applied to the resinous layer by 
loose segments of sheet metal maintained in position 
by springs. After hardening, the surface crust is 
removed by sand blasting. Tubes are made by 
winding the fabric and liquid resin on to a core 
smeared with oil, tale or graphite to prevent 
adhesion. Lf the core is a hollow pipe, the initial 


will be | 


| by 1939 the Association’s income will reach 20,000., | 


heating may be done by passing steam through the | 


core. Special resinous cements are in use for joining 
up Sections of very large veasels which would 
otherwise be impossible to construct owing to 
limitations of transport or of hardening equipment. 

Krom a perusal of the literature on resin plastics 
as applied to the chemical industry one cannot fail 
to notice the paucity of developments in which 
synthetic resins, other than the phenol-formaldehyde 
type, have been utilised. This is probably due to 
two factors. Firstly, the relatively low cost of 


produeing the latter type of resin, and which always 


has a tendency to become cheaper as manufacturing 
technique advances. 
to use low-temperature coal tar for the production 
of the resin in place of the more expensive isolated 
constituents of coal. Secondly, the phenol-formal- 
dehyde resins are found to be the best, as yet, in 
resisting chemical corrosion. There are, however, 
still several weak points in these materials; they 
wwe not yet impervious to strong caustic alkalis, 
nor to oxidising agents like strong nitric- and 
chromic-acids, Doubtless these defects will be 


For example, it is now possible | 


remedied in due course by the continued co-opera- | 
tion of the engineers and chemists, who have already | 
|accomplished so much in a comparatively short 
period, 








THE ORGANISATION OF RESEARCH | 
ON CAST-IRON. 


Tue useful work, which is being done by the 
| Research Associations to provide industry with 
| knowledge, and thus to enable better, cheaper and 
| more reliable products to be marketed, is well known. 
| These bodies cover most, if not quite all, of the 
engineering field and are alike in that their efforts 
| tend to culminate in more and more valuable results. 
They are also alike in another way. Their utility 
is to some extent neutralised by lack of the necessary 
financial support, a state of things that arises from 
the failure, both of Government and the industries, 
which are directly or indirectly benefited, to 
recognise the part they are playing in maintaining 
and improving the social structure. One effect of 
this is that constant appeals for funds have to be 
made, and that the time of those in control is 
too often occupied in studying cash books when it 
might be more usefully employed. A recent 
statement issued by the British Cast Iron Research 
Association, 21, St. Paul’s-square, Birmingham, 
may be taken as illustrating this contention, as well 


of the same kind. 

The British Cast Iron Research Association de- 
pends for its funds partly on subscriptions from the 
industry and partly on Government grants. To 
begin with, forevery pound subscribed one pound 
was granted by the Government, and in 1931 the 


sum considering the size of the industry and the 
work of the Association. In that and the 
following three years, however, the Government | 
was reduced to 3,0001., and though the 
sources, and the previous record figure was ex- 
ceeded last year, an accelerated flow of cash is still 
desirable. Whether this can be obtained depends 
on the view the industry take of the matter, for 


by 2.000/., provided an additional subscription of 
1,0001. is forthcoming. Further, if the subscriptions 
are raised beyond that figure, the Government will 
grant one pound for every pound of that excess, up 
to a limit of 3,500/., on all subscriptions over the 
first 1,000/. In other words, if the fullest advant- 
age is taken of these proposals, the Govern- 
ment grant, which fell from one pound per pound 
to 10s. per pound, will be raised to about 16s. per 
pound. Itis hoped that it will be possible to earn 
this increase within a period of five years, so that 


10,5001. of which will be from industry, 8,500/. from | 
the grant, and 1,000/. from miscellaneous sources. 
A short account of the organisation and work of 
the Association may be some assistance towards 
the attainment of this desirable end. The Associa- 
tion is organised in three main departments: Re- 
search, Development, and Library and Informa- 
tion. The last is intended to furnish members 
with any information they may require about the 
industry, and its resources include what is probably 
the most comprehensive collection of information 
in the world relating to the foundry industry. This 


| gations on alloyed cast-irons, on shrinkage 





is classified and arranged on modern lines and can | 
be borrowed by members without formality or | 
charge. A quarterly Bulletin, which contains | 
technical articles, news and abstracts of the world’s | 
current foundry literature, is also published, and | 
members can be provided with translations of | 
important foreign papers. The Development Depart- | 
ment assists members to apply discoveries made in | 
the laboratory to practice and deals with enquiries | 
from members on any foundry matter. Actually, | 
there are about four of these a day and they cover | 
such subjects as new materials, mixtures, melting | 
practice, sands, refractories, design of casting, after | 
treatment, and failures. Any tests necessary to} 
elucidate these questions are made free of charge and | 
the work is conducted under the seal of secrecy. 
The Research Department deals with the pro- 





gramme formulated by the Research Committee. | vessel, To attempt it in this note is impossib® 
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This covers a wide range of problems of 
concern to the industry, such as the met ullurgy of 

. . J Ui 
cast-iron, moulding sands, refractories, and cupola 


melting. Arrangements are being made for invest. 


: ; E and 
contraction, and on bonding clays for natural ang 


synthetic sands. Reports are circulated or mag 
available to members when complete and special 
investigations are carried out at cost price. Members 
are encouraged to send representatives to visit the 
laboratories of the Association at Birmingham and 
Falkirk, so that they can study chemical analysis 
microscopic examination, mechanical testing, an 
refractories and metallurgical problems. 

The Association is a self-governing body, whoy 
Council is elected annually. This body operate: 
mainly through three main committees : Research, 
Publications, and Education, the former appointing 
eight sub-committees, who supervise definite sections 
of the field. Over two hundred representatives of 
members act on these committees and about fifty 
meetings are held per year. Contact is main. 
tained with Government Departments, scientific and 
technical institutions, and research and trade asso. 
ciations at home and abroad. The members of thy 
Association cover most of the capital and labour em. 
ployed in the industry. Nevertheless, there remain 
a large number of foundries which have not yet 
joined, and it is to these that the appeal is made 
The annual subscription for ordinary membershi 
ranges from 15 guineas to 100 guineas, depending 
on the size of the concern, and for these sums 
British firms can ensure for themselves benefits 
from an expenditure of about 12,000/. Users of cast. 
iron may also become members for a subscription 
of five guineas and associate membership is open 
to individuals for one guinea per annum. 
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NOTES. 


Screw TRANSATLANTIC 
** NORMANDIE.” 


THE QUADRUPLE Line 


THE turbo-electric linerNormandie of the Com- 
pagnie Générale Transatlantique will sail from 
Havre on her maiden voyage to New York, on 
May 29. This will mark the inauguration of a 
further great step in the development of Atlanti 
travel. On many occasions in the past, on the con 
pletion of some new liner, it has been suggested 
that the limit of ship size had been reached, but 
always the opinion has proved to be wrong and 
that those most closely concerned were not con- 
vinced that the greatest liner of the past represented 
a culmination was made evident a few years ago 
when the directors of the Compagnie Général 
Transatlantique decided to build the 1,029-tt 
Normandie, and the directors of the Cunard Lin 
the 1,018-ft. Queen Mary. As is well known, the 
basic argument justifying the construction of thes 


| ships is that by attaining a speed of some 28 knots 


it will be possible to maintain a weekly Atlant 
service with two boats instead of the three required 
at present. The economic attainment of a speed 0 
this order necessitates great size and large passenge! 
carrying capacity, and the technical study of th 
problem in both cases led to the same result. h 
detail, in almost every particular, the Normandi 
and the Queen Mary will differ, but in general chara 
teristics—in size and speed—they may well bk 
described as sisters. The basic argument to which 
we have referred postulates two ships, but owilg 
to the difficult economic period into which the world 
has drifted, neither of the companies concerned has 
felt justified in building more than one. The 
Normandie and the Queen Mary together, however. 
furnish the necessary pair, and nothing but prals 
can be given to the wise decision to run the boalé 
in conjunction and maintain with them a weekl) 
service between Europe and New York. In the 
course of the next few weeks we propose to pubis! 
a detail description of the Normandie and in cr 
nection with its preparation were privil zed last 
week to visit the ship with a party organised b) 
Monsieur P. de Malglaive, the Resident Director " 
England of the Compagnie Générale Transatlantiqu 
It is doubtful if even in our detail description we ¥” 
be able to do adequate justice to this remarkable 
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We can but say that in her lines, in her general | Institution, and replied to by Mr. Fawcett, brought | fastened to plates on the boiler and were inclined 


sents, and in her details she represents the 


arrangen . : . 
fruits of inventive genius coupled with years of | 
study. Her appearance is particularly striking, full | 


advantage having been taken of the modern study | 
of stream line form both from the scientific and | 
artistic points of view. She is a creation of which 
not only her builders, the Société des Chantier et 
Ateliers de Saint-Nazaire, but also her country, 
France, are justly proud. The Normandie is to 
eave for her trials on May 5, and in the meantime 
is occupied by some 5,000 workpeople busy with the 
completion of detail of all kinds, but mainly with 
the passenger accommodation in which one special 
aspect of the genius of the French nation is seen 
at its best. At this stage, it is impossible to deal 
with the Normandie further, but we cannot close 
without expressing our thanks to her owners for 
giving us facilities to see her under such favourable 
enditions and to Monsieur de Malglaive in parti- 
cular for his consideration and unfailing attention 
throughout the visit. 


Tue INSTITUTION OF ENGINEERS IN CHARGE. 


The Institution of Engineers in Charge, having 
discovered that the centenary of local government 
coincided with the twenty-fifth anniversary of 
His Majesty's Accession, made this fact a special 
feature of their dinner held at the Holborn Restau- 
rant on Friday last. The attendance was a record 
one for this function. The opportunity was taken 
to dispatch a loyal message to His Majesty, and 
during the evening a reply of thanks was received. 
The toast of ‘“‘ The Institution ’’ was entrusted to 
Dr. H. Levinstein, president of the Institution of 
Chemical Engineers, who said that the world was 
ruled by politicians and phrase-makers, but what 
was really wanted was more control by men who 
knew their job. He considered that those who lived 
by science were the only people through whom 
advances came, while at the same time they had a 
steadying effect on this country. The president, 
Mr. E. A. Sandford Faweett, C.B., in acknowledging 
this toast, paid a tribute to the work of the officials 
during the past year, especially to Mr. Waters, 
chairman, and to Captain A. E. Penn, the hon. 
secretary. The toast of “Our Government and 
Municipal Services” was proposed by Mr. W. 
Reavell, a past-president of the Institution, who 
took the company back to pre-Roman times and 
rapidly traced the development of our local govern- 
ment institutions, with special reference to the 
significance of the survival of Eastern County names. 
The London County Council, created in 1889, which 
now controlled an expenditure of about 30,000,000/. 
perannum, was the greatest organisation of a muni- 
ipal kind. Both our Parliamentary and municipal 
institutions were, Mr. Reavell said, regarded as 
models, and he could not help feeling that the time 
would come when Germany and Italy would both 
return to something more on these lines. Behind 
our representative government were large perma- 
nent services, and in these the engineer held promi- 
nent and responsible posts. This toast was 
responded to by Mr. R. G. Hetherington, C.B., of 
the Ministry of Health, and Mr. T. Pierson Frank, 
chief engineer, London County Council. The 
former said that it would be impossible for the 
Government to carry on its work without the help 


of the municipal engineers. He thought the change 
Wrought since 1835 in local government was some- 
thing to be proud of. The advance made might be 
compared with that from the Dark Ages. He had 
that day assisted at the inauguration of the work of 


the Inland Water Survey, from which they hoped 


the enjoyable evening to a close. 


Nationa ELecrricaL CoNVENTION. 


The National Electrical Convention, which is to 
be held at Bournemouth from Monday, June 3, 
to Saturday, June 8, is the outcome of a long-standing 
suggestion that it would be an advantage if the 
various electrical associations joined forces as far 
as their summer meetings are concerned and thus 
presented to the public a combined front, which 
has hitherto been somewhat lacking. Frankly, 
the object is propaganda ; but the idea on the score 
of efficiency and influence is none the worse for 
that and the fortunate, if fortuitous coincidence 
with Jubilee year, affords an opportunity for 
inaugurating a movement which, it is hoped, will 
have its effect on every home and factory in the 
country. The Convention is supported by all 
branches of the electrical industry through the 
appropriate associations, and during its proceedings 
| attention will be concentrated on two aspects of a 
very wide subject. Thus the problems of “ Indus- 
trial Supply” will be dealt with by Messrs. H. 
Hobson, F. Forrest and C. D. Taite, and those of 
“Industrial Electrical Development” by Miss C. 
Haslett and Messrs. W. N. C. Clinch, A. T. Alger and 
C. Nadaud. The views on these matters should be 
both informative and interesting. It is, more- 
over, recognised that in addition to these general 
questions, which must from their very nature be 
largely considered retrospectively, there are such 
matters as standardisation of pressure and of 
methods of charging, which must be tackled if 
future development is to take place on the right.lines. 
As Mr. E. E. Hoadley, the president of the Conven- 
tion, said, at a luncheon which was held at the Savoy 
Hotel on Tuesday, April 16, these are questions 
which affect every user of electricity in the country. 
During the past twenty-five years, progress in the 
electrical field has, of course, been enormous, and 
at the present time new consumers are being 
connected at the rate of 600,000 per annum. There 
are, however, good reasons why this rate could be 
doubled, and why even more electrical energy 
could be used for industrial purposes. If these 
ends can be achieved by any means, it is well worth 
the endeavour; and we shall watch the results of 
what is claimed to be the largest gathering of its 
kind every held in this country with great interest. 


A ReEpuica oF THE “ ROCKET.” 


An interesting ceremony took place at the Science 
Museum, South Kensington, on Thursday, April 11, 
when a replica of the historical locomotive, the 
“* Rocket,” as it was at the time of the Rainhill 
trials in 1829, was unveiled by the Mnnister of 
Transport (Mr. Leslie Hore-Belisha). This replica 
has been purchased by the Museum with the assist- 
ance of contributions from the four main line rail- 
way companies, and has been constructed by 
Messrs. Robert Stephenson and Company, Limited, 
Darlington, the firm which built the original engine. 
As a result of a great deal of research, it represents 
its prototype in form, materials and workmanship as 
nearly as possible, except that one side has been 
left open so that the movements of the parts are 
visible. Though the Museum contains the actual 
“* Rocket,” it may be recalled that this is not in its 
original condition. For after the Rainhill trials, it 
was altered before the Liverpool and Manchester 
Railway was opened in 1830, while a year later the 
cylinders were lowered to a nearly horizontal posi- 
tion, and a complete smoke-box and shorter chimney 
were fitted. In 1836, the ‘ Rocket’ was sold to 
Messrs. Thompson, of Kirkhouse, and worked on 
the Midgeholme Railway until 1844. During this 
period it is said on one occasion to have covered 
four miles in four minutes. In 1851, it was sent to 
Newcastle to be prepared for display at the Great 
Exhibition of that year, but this intention was not 
carried out, and the engine remained in that city 
until 1862, when such parts of it as remained were 
presented to the Patent Office Museum. The success 
of the original engine was mainly due to the use of 
the tubular boiler, while it incorporated a separate 
firebox and a direct drive to the road wheels, all | 
features which are equally prominent in the design 





that mu ood would come in the future. Mr. 
Frank, in his reply, said that not only did the first 
Local ( ronment Act come in 100 years ago, 
but the date coincided also with the first High- 
ways Act. In connection with the latter especially 
the changes of the past thirty years had been 
remarkat The local government bodies to-day 
mambet ‘bout 11,000, with an expenditure of 
‘Something like 440,000,000/. per annum, and it was 
* Temarkable fact that this expenditure was 
Primarily in the hands of what were virtually unpaid 
— rs, the elected representatives acting in an 
wonorary capacity. The toast of ‘‘ Our President,” 
Propose) Mr, C, W. Dawe, chairman of the 


of its modern descendants. 
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| 
| 
| 





downwards at an angle of 35 deg., so as to drive 
crank pins on the front wheels. The cylinders were 
8 in. in diameter, the stroke being 17 in. and the 
diameter of the driving wheels 56-5 in. The 
trailing wheels were 30 in. in diameter and the wheel - 
base was 86 in. The boiler barrel was 40 in. in 
diameter by 6 ft. long, and contained twenty-five 
3-in. copper tubes. The heating surface was 
138 sq. ft. and the grate area 6 sq. ft. The firebox 
was formed with dry front and back plates, while 
the top and sides consisted of a pair of copper plates 
pinched together all round and riveted, leaving a 
water space of 3 in. between them. The plates were 
stayed together at 3-in. intervals and the two sides 
were tied together at the bottom by four bars, 
en which the fire bars rested. The working pressure 
was 50 1b. per square inch. The track on which the 
engine stands is also a reproduction of the original 
and consists of T section wrought-iron rails, weigh- 
ing 35 Ib. per yard. 


THE Soutu AvuSTRALIAN RAILWAYS. 


The total mileage of the lines owned and worked 
by the South Australian Government Railways is 
2,529; of this, 1,451 miles are of 5 ft. 3 in. gauge 
and 1,078 miles of 3 ft. 6in. gauge. In common with 
a number of other railway undertakings in various 
parts of the world, the South Australian Railways 
are experiencing difficulties in meeting their financial 
obligations and, last year, as is shown in the annual 
report of the Commissioner of Railways, Mr. C. B. 
Anderson, for the year ending June 30, 1934, these 
difficulties were further increased by a serious 
drop in earnings from the carriage of wheat, nor- 
mally the heaviest single item in the goods traffic 
schedule. This decline, it is pointed out, is directly 
due to the extremely low prices ruling for wheat 
overseas, which unfortunately resulted in a large 
proportion of the South Australian wheat harvest 
not being sent to the seaboard. Thus, while 
801,849 tons were carried by the railways in 1932-33, 
little more than half that quantity, namely, 487,363 
tons, were conveyed in 1933-34. On the other hand, 
the tonnage of minerals, wool, livestock, and mis- 
cellaneous goods carried increased somewhat, but 
was insufficient to offset the loss in the wheat 
traffic. There was, moreover, a slight decline 
in passenger traffic, and the net decrease in the total 
earnings of the undertaking, as compared with the 
previous year, was 173,904/. The decline in earn- 
ings, and an increase of some 50,000/. in working 
expenses, resulted in the operating ratio, or per- 
centage of working expenses to earnings, increasing 
from 72-36 in 1932-33 to 79-2 in 1933-34. The total 
deficit for the year ending June 30, 1934, was 
840,7111., the surplus after paying working expenses 
being 534,727/., and the interest and other charges 
standing at 1,375,438/. The work conducted by the 
engineering department during the year appears 
to have been mainly of a routine nature, although 
a good deal of relaying of track and other main- 
tenance work was completed. At the Islington 
workshops of the mechanical-engineering depart- 
ment, 16 new refrigerator cars were constructed, 
and numerous repairs to locomotives and rolling 
stock carried out. The South Australian Railways 
possess 43 rail motor cars and 22 trailer cars of 
5 ft. 3 in. gauge, and nine rail motors and seven 
trailers of 3 ft. 6 in. gauge. These are petrol-engine 
driven, and the question of utilising high-speed 
Diesel engines as power units is receiving close 
attention. In this connection, an order has been 
placed with Messrs. L. Gardner and Sons, Limited, 
Manchester, for an 85-h.p. high-speed Diesel engine, 
to be installed in one of the types of rail cars in use, 
while the work of fitting a 200-h.p. Diesel engine 
into a rail car, hitherto driven by an 180-h.p. 
petrol engine, was in progress at the time that the 
report was issued. 








Tue Late Mr. H. 8. Pocnin, J.P.—We note with 
regret the death of Mr. Horace Stanley Pochin, which 
occurred after a long illness at his home, Croft House, 
Croft, Leicester, on April 8 The last surviving son of 
the late Mr. Alfred Pochin, of Narborough, Leicester, 
Mr. H. 8. Pochin was 58 years of age and was chairman 


|and managing director of Messrs. The Standard and 


Pochin Brothers, Limited, manufacturers of fans, blowers, 


Its cylinders were|and air washers, Evington Valley-road, Leicester. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue Spring Meeting of the Institution of Naval 
Architects was held last week, from Wednesday, 
April 10, to Friday, April 12, in the lecture hall of 
the Royal Society of Arts, John-street, Adelphi, 
London, W.C.2. The annual dinner took place 
on Wednesday at the Connaught Rooms and was 
attended by H.R.H. The Duke of York. A brief 
account of the dinner is given below. At the 
Wednesday morning meeting the chair was taken 
by the President, the Rt. Hon. Lord Stonehaven, 
P.C., G.C.M.G., D.S.O., LL.D., and the first item 
on the agenda was the annual report of the Council, 
which was read by the Secretary, Mr. R. W. Dana, 
O.B.E. 

LEPORT OF THE COUNCIL. 

The report first stated that the total membership 
viz., 2,553, was a little less than that for the previous 
year, which was 2,567, but the reduction in member- 
ship was less than at the close of the preceding 
year. Regret was expressed at the losses the Institu- 
tion had sustained during the year by the deaths 
of prominent members, mention being made of 
Admiral Count Togo, O.M., LJ.N., Sir Alfred J. 
Ewing, Mr. James Denny, Mr. H. M. Fellows, and 


Monsieur Gaston Menier. The audited accounts 
appended to the report showed a satisfactory 
position. A legacy under the will of the late 


Mr. Francis J. Trewent had been devoted to estab- 
lishing a Trewent Scholarship, which would be 
offered for competition this year for the first time, 
and a bequest under the will of the late Mr. J. F. 
Wakeman had been allocated partly to the Institu- 
tion Benevolent Fund and partly to the establish- 
ment of a prize bearing the name of the donor. 
Mr. J. Foster King, C.B.E., and Sir Eustace H. T. 
d’Eyncourt, Bart., K.C.B., F.R.S., had been elected 
Honorary Vice-Presidents in recognition of their 
services on the Council. A reference was made 
in the report to the Summer Meeting held in London 
last year, when an International Conference on 
Experiment Tank Work was held, and the thanks 
of the Council were tendered to the shipbuilding 
firms and private members of the Institution who 
had supported a fund from which the expenditure 
had been defrayed. 

The report also referred to the work of the 
William Froude Laboratory at Teddington, gave a 
list of the representatives of the Institution on 
various other bodies, and stated that the Gold 
Medal of the Institution had been awarded to 


Vice-Admiral Y. Hiraga, [.J.N. (retired), of Tokyo | 


University, for his paper entitled “‘ Experimental 
Investigations on the Resistance of Long Planks 
and Ships.” A Premium had been awarded to 
Professor B. P. Haigh, D.Sc., M.B.E., of the Royal 
Naval College, Greenwich, for his paper “* Further 
Tests and Result of Experiments on Electrically- 
Welded Joints in Ship Construction.” 
of nine higher and twelve ordinary National Certifi- 
cates in Naval Architecture had been awarded, 


and the Duke of Northumberland Prize had been| ping was therefore welcome. 
awarded to Mr. William P. Walker, of the Royal | little disappointment in shipbuilding circles that a 
echnical College, Glasgow. The results of scholar-| hostile reception had been accorded by some 
ship examinations held in 1934, and particulars| shipowners to the proposed advances of up to 


of scholarships offered in 1935, were given in the 


report, which concluded with a reference to the/| old ones. 
I 


Benevolent Fund, remarking, in this connection, 
that further donations to assist in 
up a reserve for future contingencies would be 
welcomed 

After the Secretary had read the report, the 
President explainei that he had asked Mr. Dana 
to refrain from reading one paragraph of it, since 
he proposed to undertake this painful duty himself. 
The paragraph, slightly abridged, was as follows: 
The Council received with the greatest regret an 
intimation from Mr. R. W. Dana that, having 
attained the age limit for retirement, he felt 
bound to tender his resignation. At the request 
of the Council, Mr. Dana consented to retain his 
office until after the Spring Meeting, and it was 
decided to appoint an assistant to the Secretary 
with a view to his promotion to the post of Secretary 
at an early date. Lieut.-Commander Edgar P. 
Young, R.N. (ret.) was selected for this post. The 


A total | 
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appreciation of the invaluable services rendered 
by Mr. Dana to the Institution during the 34 years | 
he has held the office of Secretary. His informed 
mind and sympathetic temperament combined | 
with administrative ability and devotion to the 
interests of the Institution, have been distinguishing 
features of those services. He carries into his 
retirement the lasting gratitude of both the British 
and foreign members of the Institution and their | 
sincere wishes that he may long be spared to enjoy | 
a well-earned leisure. 

The agreement of the members present with the | 
sentiments expressed by the Council was signified | 
by prolonged applause, and in a brief acknowledg- | 
ment, Mr. Dana said that in the 34 years he had been 
engaged on his most interesting work there had been | 
only one cloud, viz., that of the war years. Other- | 
wise, the skies had been serene and he had made | 
many friends whom he hoped to meet on other | 
occasions. 

Lord Stonehaven moved the adoption of the 
Report, which was seconded by Sir Charles Sanders, 
who said he wished to emphasise the gratitude 
of the Council at the response made in connection 
with the guarantee fund for the Summer Meeting. 
The response was such that it had been possible to | 
return 12s. 6d. in the pound. The report, including 
the accounts, was then adopted. 

The next item on the programme was the award 
of the Gold Medal and Premium referred to in the | 
report. In the absence of Admiral Hiraga, the 
Medal was handed to Commander A. Ikawa, I.J.N., 
who expressed the deep honour that Admiral Hiraga 
felt that the award should be made to him and his 
regret at being unable to be present to receive it in 
person. The Premium was then awarded to 
Professor Haigh, who expressed his thanks. 


| 


PRESIDENTIAL ADDRESS. 

The President then delivered his address, first 
| referring to the slight improvement recorded in the 
shipbuilding industry and the satisfactory state 
of the Institution’s finances. He pointed out, 
however, that the present members should encourage 
all who were eligible, especially the younger men 
in the profession, to join the Institution and help 
to maintain its prestige. The great shipbuilding 
event of the year had, of course, been the launch of 
the Queen Mary, which would be dealt with in a 
paper later. The completion of this magnificent 
vessel would mark the return of this country into 
the contest for the much-coveted “ blue riband ” 
of the Atlantic. A reference was made to the 
comparatively small number of tankers built during 
the year, and to the fact that it had been calculated 
that some 750,000 tons of tanker tonnage would be 
required each year for the next five years. It 
seemed likely, therefore, that considerably increased 
orders for this type of vessel might be expected 
in the near future. 





building | ready for scrapping, but was that the only right 


There could, however, be little hope for shipbuild- 
ing unless shipping were in a healthy financial 


position, and the Government grant to tramp ship- 
It had caused no 


10,000,0001. for building new ships or modernising 
It might be claimed that a large pro- 
portion of our mercantile fleet was still by no means 


criterion whereby the shipowner might decide 
when to replace his ships by new ones? Research 


|in naval architecture and marine engineering had 
| placed at the disposal of the shipbuilder a vast 
}amount of accurate information which, properly 
| applied, made it possible for him to construct ships 
| of a greatly increased all-round efficiency and at a 
|relatively low cost. Lord Stonehaven therefore 
recommended shipowners seriously to consider the 
immediate adoption of a policy of “scrap and 


build,” bearing in mind the welcome assistance it | 


| would afford a sister industry in distress and also 
| the moral effect it would have on those serving in 
their fleets. 
of the work of past and present research workers, 





| 
i 
| 
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which had to face expanding requirem 
adequate resources. 

The announcement of the Naval Estimates for 
the coming year and the prospects of an enlarge 
programme of naval construction foreshadows 
in the Prime Minister's Statement Relating to 
Defence, had shed yet another ray of hope on the 
shipbuilding industry. The burden 


nts on in. 


- taxation 
was already such that it would be folly to embark 
upon a new competition in naval armaments byt 


|on the other hand, we must always bear in mind 


how vital to the existence of our Commonwealth 
were the lines of communication that linked it to 
the Mother Country and to the rest of the world 
While we had consistently decreased our expendi. 
ture on armaments, world expenditure on them had 
increased, with the result that to-day our national 
and Imperial security was impaired. We welcomed, 
therefore, the Government’s action in making it 
quite certain that no misunderstanding should 
exist as to our intention, until such time as a satis. 
factory system of collective security had beep 
established, of maintaining our naval defences at 
such a standard as would ensure confidence in oy 
ability to uphold British prestige in the eyes of the 
world and to safeguard our commercial interests and 
vital lines of communication in every quarter of 
the globe. Navies, however, could not be created 
or expanded in a year. The ships and the costly 
plant required for their construction could not 
indefinitely be maintained in idleness, but always 
ready for instant use, neither could an adequate 
army of highly-skilled technicians be recruited, 
trained and suitably employed ready for the day the 
nation needed them. While, therefore, we earnestly 
hoped that the Government would succeed in arriy. 
ing at a satisfactory international agreement to 
replace those of Washington and London when they 
expired next year, we hoped also that, subject to 
such agreement, they would steadily persevere 
with a planned programme of construction, which 
would provide for the regular replacement of obsolete 
ships year by year. If this were done, the ship- 
building industry would be able to make plans 
accordingly and the prospects for employment in 
the industry would again be sufficient to attract 
the most promising of our young shipbuilders and 
engineers, on whose services its success was ultimately 
based. 
ELECTION OF OFFICERS. 

The President then asked the Secretary to read 
the names of officers recommended for re-election, 
as follows: President, The Rt. Hon. Lord Stone- 
haven, P.C., G.C.M.G., D.S.0., LL.D.; Vice: 
Presidents: Sir Westcott S. Abell, K.B.E.; The 
Rt. Hon. Lord Weir, P.C., G.C.B., LL.D.; Sit 
William J. Berry, K.C.B.; Mr. James Brown, 
C.B.E.; Mr. Summers Hunter, C.B.E.; Eng. 
Vice-Admiral Sir Robert Dixon, K.C.B., D.Eng.; 
Professor P. A. Hillhouse, D.Sc.; Sir John E 
Thornycroft, K.B.E. ; Professor J. J. Welch, D.Sc. ; 
Sir Arthur W. Johns, K.C.B., C.B.E.; Mr. R. J. 
Walker, C.B.E.; Sir Harold E. Yarrow, Batt., 
C.B.E.; Professor T. B. Abell, O.B.E., M.Eng.; 
and Mr. A. E. Doxford, M.A. Hon. Treasurer, 
Sir Charles J. O. Sanders, K.B.E. These having 
been approved, the names of the officers elected by 
ballet were read as follows: Vice-Presidents: 
Mr. G. S. Baker, O.B.E.; and Mr. M. E. Denny, 


C.B.E. Members of Council: Mr. A. L. Ayr, 
O.B.E.; Eng. Vice-Admiral Sir Harold A. Brows, 
K.C.B.; Eng. Capt. W. J. Willett Bruce, 0.B.E., 


M.Eng., R.D., R.N.R. (ret.) ; Messrs. J. Callender, 
A. J. Campbell and J. Denham Christie ; Eng. 
Commander C. J. Hawkes, M.Sc., R.N. (ret); 
Messrs. John Johnson, M. P. Payne and T. W. 
Bevans ; and Dr. A. M. Robb. Associate Members 
of Council: Sir Philip H. Devitt, Bart. ; Mr. W. L. 
Hichens ; and Sir George Higgins, C.B.E. These 
were also approved. 
Jomst Mgetine wits AMERICAN Soctety oF Naval 
ARCHITECTS AND MARINE ENGINEERS. 
Lord Stonehaven then called upon the Secretary 


He called attention also to the value | to read a cable received from the American Society 


of Naval Architects and Marine Engineers inviting 


which had made possible the progress referred to, | the Institution to take part in a meeting to be held 


and appealed again for liberal support to the| in New York in June, 1936. 
Council desire to place on record their sincere | Research Fund of the William Froude Laboratory, | stated, had decided to accept this invitation and 4 


The Council, it wa 
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cable, which was also read, had been dispatched to 

i ect. 
tis of LAUNCH OF THE “‘ QUEEN Mary.” 

Tue first paper on the programme was entitled 
“Launch of the Quadruple-Screw Turbine Steamer 

n Mary,” by Mr. J. M. MeNeill. We com- 
menced to reprint this paper, in abridged form, on 
384 ante. 

In opening the discussion, Professor P. A. Hill- 
house referred to the perfection of the arrangements 
at the launch, which made it difficult to realise the 
immense amount of preliminary work necessary. 
He thought that the energy equation given in the 

per was excellent, the results obtained from it 
being really marvellous. It was likely to be very 
largely used in the future. Continuing, he said that 
at Fairfield it was usual to measure the pressure on the 
iaunching triggers by introducing compressible discs, 
andin the case of the Empress of Japan, a pressure 
of 214 tons was recorded, leaving a load of 391 tons 
representing the static friction. The figure of 
(-0273 for the coefficient of way friction agreed 
very closely with the figure of 0-0275 given in the 
paper. Referring to the inclination inwards of the 
ways given in the table of launch particulars, this 
might be either upwards or downwards, but he 

resumed that the inside was lower than the out- 
side. Was this presumption correct ? Referring 
to the poppets, the speaker personally preferred 
sloping to vertical poppets, as the latter required 
a very large shelf, with much stiffening and riveting. 
In the equation given in the paper giving the 
relationship between the distance between the point 
of sternlift and the point of maximum immersion in 
terms of the speed of the ship at the calculated 
point of stern lift, he assumed that the coefficient 
given applied to the ship, and not to the model. 
For the equation to be quite general there should 
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D, that is to say, 
the depth in the case of the model was proportionate 
to the scale. 

Mr. G.S. Baker, referring to the previous speaker’s 
remarks on the immersion equation, agreed that 
this could only be correct if the figure of 2-5 repre- 
sented the numerical value of some quantity whose 
dimension varied as the length. The author spoke 
of calculating the point when the stern first lifted 
from static conditions, but it seemed impossible to 
do this, as these conditions could not exist before 
the ship was afloat. The point could be calculated 
by graphical integration, provided one or two 
assumptions known to be correct were made. The 
second point to which he would refer was the 
comparison of the calculated and measured stresses 
due to longitudinal bending. The discrepancy 
between the figures given varied between 30 per 
cent. and 45 per cent. and after examining and 
declining a number of possibilities, the author 
suggested that the bending moment was partially 
absorbed in work done in flexional movement of the 
steel structure. A certain amount of experimental 
evidence supporting this assumption was obtained 
in the experiments at sea on the destroyer Wolf. 
In a slow movement of the type considered, how- 
tver, the effect could not be marked, and the fact 
that the same discrepancy existed when afloat 
Suggested that it was not the true explanation. 
An examination of Fig. 3 of the paper showed that 
bending of the hull was taking place some 12 seconds 

fore the stress instruments on the stringer plating 
showed any material movement. Some of this 
might arise from the settlement of the steel strue- 
ture, but a ship could not bend some 4 in. without 
Ag in its plating, and then bend another 4 in. 
ith a high plating stress, and he would suggest 
either that the instruments were badly placed or 
Were not recording correctly. Would the author 
give a little more information about their placing ? 
he speaker's general impression was that the 
‘aleulated stresses were more correct than the 
Measured ones, 


os 
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Sir Westcott Abell said that, in looking back over 
the past twenty-five years, the launch was un- 
doubtedly an outstanding piece of work. He 
noticed a staters:ent in the paper that naval architec- 
ture was essentially empirical, but the whole paper 
showed scientific treatment and the use of experi- 
ments, so that the whole launch appeared as a very 
scientific achievement. 

Mr. H. G. Williams said that the paper was a very 
practical and instructive one, and that although it 
would possibly have been still more instructive to 
have an account of a failure, this was unthinkable 
in the case of Messrs. John Brown’s staff. He had 
been particularly interested in comparing the 
figures given with those of other launches. The 
largest ship launch for which he had been responsible 
was that of the Nelson. Although the weight of the 
Queen Mary was some 84 per cent. greater, it did 
not appear that there were any particular difficul- 
ties as compared with the launch of the Nelson 
other than the shorter launching distance. He 
agreed with Professor Hillhouse that the energy 
equation given in the paper was most valuable, 
and worthy of very careful study in relation to 
future launches. Referring to the diagram showing 
the curve of the forces acting on the ship during 
the launch, he noted the statement in the paper 
that the component down the ways of the weight 
of the vessel is resisted by the way’s friction, water 
resistance and drags, and the relative amount of 
these forces was assessed. Did not the relative 
amount of these forces vary from instant to instant, 
and the figures refer to the total energy absorbed 
by the different forces? As regarded the use of 
two launching ways, four were used in the case of 
the Nelson, but in general, this procedure could 
only be justified when a ship had a heavy weight 
of side armour or a heavy weight in the wings. 
Concluding, the speaker said that the records 
taken during the launch were very complete, and 
would be of great value in future launches. 

Mr. E. F. Spanner said that the structure of the 
ship could hardly be expected to respond instan- 
taneously to the applied stresses, a fact that he had 
noted in the case of the Calliope twenty-one years 
ago. He was then led to suggest that research 
was required into the effect of time in determining 
the strain developed under varying load in a 
complicated structure. The matter was of great 
importance, even with a single homogeneous piece 
of steel. He believed the author was entirely 
justified in saying that the ship structure did not 
deflect instantaneously, the time being insufficient 
to reach the expected deflections. The statement 
was of major importance in regard to the calcula- 
tion of ship strengths in wave conditions, and of 
even greater importance in inquiries into the causes 
of straining damage sustained under heavy-weather 
conditions. A study of time lag was essential to 
the proper future development of welded ship 
structures, where possible benefits arising from the 
slip of riveted joints would be wholly or partially 
absent. In view of the probable future import- 
ance of welding in this connection, he hoped the 
stress-strain records would be taken at the launch- 
ing of all H.M. ships as a general rule, thus accumu- 
lating a complete series of records for subsequent 
analysis. 

In replying to the discussion, Mr. McNeill said 
that he very much appreciated the approval 
expressed by various speakers of the energy equation 
used, Several attempts had been made in previous 
papers before the Institution to evolve an equation, 
and the one given was an extension of this work. 
It might not yet be in its final form. Referring to 
Professor Hillhouse’s remarks, no attempt had been 
made at the launch to assess the pressure on the 
triggers. The assumption that the inside was 
lower than the outside in the case of the ways was 
quite correct. He agreed that sloped poppets 
were advantageous in vessels of smaller size, but 
they were hardly applicable to the Queen Mary. 
Professor Hillhouse was quite correct in his assump- 
tion that the coefficient given in the immersion 
equation was applicable to the ship. Replying to 
Mr. Baker, he agreed that graphical integration 
would give good results, but involved long and 
difficult computation. He thought that the simpli- 





fied equation given was justifiable. With regard to 


Mr. Baker’s query as to the position of the 
instruments, they were placed about 27 ft. forward 
of No. 5 boiler hatch. He was very interested to 
have Mr. Spanner’s confirmation of the time-lag 
effect. In reference to Mr. Williams’ remarks on the 
employment of four ways, the conditions at the 
launch of the Nelson were quite different from those 
at that of the Queen Mary. 

The chairman then called for a vote of thanks to 
Mr. MeNeill, and before asking Mr. Woods to read 
the next paper, said that M. Augustin Normand 
was present to make a presentation to Mr. Dana 
on behalf of L’Association Technique Maritime et 
Aéronautique. This took the form of three medals. 
After the presentation had been made and suitably 
acknowledged by Mr. Dana, the main business of 
the meeting was resumed. 


REFRIGERATED CARGOES, 


The second paper read at the morning session was 
entitled ‘‘ Transport of Refrigerated Cargoes under 
Modern Marine Practice,’ by Mr. A. R. T. Woods. 

In this paper, which we propose to reprint in 
abridged form in a subsequent issue, the author 
first gave a brief review of the development of 
ifrigerated imports, and then discussed hygiene, 
humidity, and air circulating and conditioning. 
Some space was devoted to the particular problems 
associated with the carriage of different fruits ; fish 
and eggs, bacteria and mould were dealt with, and 
the use of carbon dioxide and ozone was discussed. 
After a reference to pre-cooling, the log records 
were plotted of two ships to bring out the serious 
results of inefficient control of the cooling plant at 
sea. The author then dealt with insulation and 
refrigerating machinery, a number of drawings of 
typical arrangements being given, and the paper 
concluded with a suggested method of pre-cooling 
barges, coaster type of craft, and an improved 
railway car. 

In opening the discussion, Dr. 8. F. Dorey 
referred to records from Lloyd’s Register. Inspec- 
tion of refrigerating machinery commenced in 1898 ; 
and in 1900, 63 vessels, of just over 9,000,000 cub. ft. 
capacity, held the Society’s refrigerating certificate. 
To-day, there were 530 vessels holding the certifi- 
cate, with a total capacity of 90,000,000 cub. ft. 
The care now taken in preparation and transport of 
chilled cargoes was illustrated by a recent voyage 
of one of the largest vessels. The voyage from 
Australia to the United Kingdom lasted 324 days, 
say 40 days from killing to sale, and with the aid 
of CO, gas, the cargo was discharged in excellent 
condition. With regard to the development of brown 
heart in apples, referred to in the paper, this disease 
might be present before picking if the trees were 
immature. The speaker thought that the Bellefou- 
Folliot system of freezing fish, if proved commer- 
cially sound, would be a great advance on the 
present practice of carrying fish in ice and salt, as 
the boxes must be saturated with bacteria. With 
regard to the use of CO,, the 10 per cent. referred 
to in the paper had now been reduced to 5 per 
cent. or 6 per cent. With regard to pre-cooling, 
without this the shipowner had to provide power 
in excess of requirements to maintain the requisite 
temperatures on the voyage to deal with produce 
improperly prepared for shipment. Could the 
author state what was used for preserving the 
steelwork covered by insulation? If air spaces 
were left between the ship’s side and the insulation, 
might this not permit bilge odours to percolate 
into the insulation ? The plywood panels suggested 
by the author had recently been adopted in a 
London store. Under brine distribution systems, 
reference was made to using main brine leads fore 
and aft from evaporator room to distribution 
houses. Besides minimising heat losses, this also 
eliminated brine leakages in batteries of leads 
passing through bunker spaces. The long grid-type 
of cooler, with air passing longitudinally, was 
inefficient as compared with the type having 
grids across the air flow. 

Mr. Sterry B. Freeman referred to the value of 
the paper to refrigerating engineers at sea, He 
then mentioned the shipowner’s difficulties arising 
from quotas and strikes. He agreed with the 
previous speaker as to the importance of pre- 





cooling, and said that the possibility of a good 
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out-turn was further jeopardised by opening M.P., First Lord of the Admiralty, who said that 


hatches at subsequent ports and adding other| the defensive power of the British Navy was a 


consignments of warm fruit. He noted that an/ material link in binding together the common 
Ozonair plant was advocated when carrying | interests of the Empire and it was the considered 
oranges. His own experience was that this was | conviction of every serving sailor that the battleship 


was the foundation of that power. He referred to 
the bombing experiments made in the United 
| States in 1921 on an old German battleship. The 
to successful shipments of chilled beef in sealed | experiments lasted two days and although during 
compartments containing a concentration of 10 per | the first day a large number of heavy bombs were 
cent. of CO,. In two of these shipments a small | dropped and 13 hits registered, the hull was un- 
amount of oxygen had been injected daily, 2 lb. of damaged and the protective deck intact. The ship 
oxygen in a 20,000 cub. ft. compartment. Would | was eventually sunk on the second day, but it 
not the use of ozone in large quantities tend to| must be remembered that she was a passive target, 
oxidise the fat ? In designing the internal structure | was old fashioned, had insufficient deck protection 
of a ship, much space was often lost owing to the | and had no means of dealing with the damage done. 
generous insulation that had to be provided in order | He also cited the experiments carried out on the 
completely to cover various obstructions. | Washington in 1925, pointing out that after sustain- 
Mr. G. Dufour referred to the author’s contention | ing the effects of the explosions of three underwater 
that wood sheathing of the insulation was not | bombs and two torpedoes of the largest size directly 
always gastight. The speaker hardly saw the | against the hull, with no repairs of leaks and no 
necessity for making it gastight, but if this were | pumps in operation, the ship had remained afloat 
considered desirable, a simple means was to insert |for four days and was finally sunk by gunfire. 
a ruberoid type of paper between the two layers of | As a result of the whole series of experiments, the 
planks. This, however, might cause dry rot in| Board had reported that the battleship had not 
the wood. A good wall and ceiling insulation used | been rendered obsolete by air attack. Battleships, 
on cork slabs was magnesia cement painted with | not necessarily large ones, would remain the pivot 
an odourless paint. With regard to floor insulation, | upon which all our ships would perform their 
some preferred it underneath the decks, others on | historic function of ensuring the supply of raw 
top. Provided precautions were taken to drain | materials to the factories and food to the inhabi- 
possible water leakage through the floor, the/| tants of these islands, of keeping open the inter- 
speaker preferred the insulation on top. Had the! communications of the Empire and contributing 
author seen cases of spoiled or damaged cargo} towards the tranquillity of the world by making a 
through the proximity of an uncovered steel deck ? | quarter of the globe safe and secure. Mr. L. C. Harris, 
He thought that the bulkhead circulation referred | President of the Chamber of Shipping of the United 
to as the rotary system was the best. A canvas| Kingdom, replied to the toast on behalf of the 
hung beneath the deck and simply folded under | mercantile marine. 
the gratings was sufficient to direct the air flow, (To be continued.) 
and permitted easy stowage of the cargo. No air 
ducts were necessary with the rotary system, giving 
more space, and the quantity of air could be made | THE INSTITUTION OF MECHANICAL 
as large as required, to ensure each fruit being | ENGINEERS. 
surrounded by the cooling medium. It was not AN extra general meeting of the above Institution 
necessary to allow all the air to pass through the | was held at Storey’s Gate, Westminster, on Friday 


effective in removing the distinctive odour left 
after the discharge of the cargo, but not when 
used during carriage. The speaker then referred 











cooler, two-thirds being circulated by a fan and | last, the 12th inst., Mr. A. E. L. Chorlton, C.B.E., 


mixed with one-third of cooled air. The ordinary | M.P., Past-President, presiding in the absence of 
type of pipe cooler was the most unsatisfactory | (olone] A. E. Davidson. A paper entitled “ Aero- 
part of a cooled-air system, on account of the| dynamical Research and Hydraulic Practice,” by 
, | “J A A 

periodical thawing necessary. The contact type|/ Mr. A Fage, of the National Physical Laboratory, 
was better, where the air and brine was first mixed | was read in summary and discussed. t 
somewhat as the steam and water in a contact! The aim of the paper was to show that researches 
Weir heater. When cooled, the air was dried to|oy fiyid motion undertaken in aerodynamical 
the desired extent and cleaned, the action of the | jaboratories have a useful bearing on problems of 
cooler being continuous. hydraulic practice. The author first reviewed the 
In view of the lateness of the hour, the author, development of researches based on model experi- 
Mr. Woods, said that he would reply to the/ ments, and pointed out the impetus given to this 
‘liseussion in writing. work by the development of the aeroplane. He 
then went on to discuss dynamical similarity, 

, vi 

the R=e Py £(>) 
where / is the linear dimension of a body, R its 
resistance, Pp is the density of the fluid, » is the 
kinematic viscosity, V the velocity of the body, 
and f is a constant. This equation implied that 
bodies of similar form but of different size moving 
through different fluids at different speeds had the 


coefficient — i? V* at the same 
p 


ANNUAL DINNER. 

As previously mentioned, the annual dinner was 
held at the Connaught Rooms on Wednesday 
evening, and was honoured by the presence of 
H.R.H. The Duke of York. The chair was occupied 
by the President, Lord Stonehaven. H.R.H. The 
Duke of York proposed the toast of ‘* The Institution 
of Naval Architects,” referring to the fact that he 
had recently been shown over the Queen Mary 
and had been present with the Duchess when she 
launched the P. and O. liner Strathmore. He 
had also seen the latest addition to H.M. Navy, 
viz., H.M.S. Ajax, and on each occasion had felt 
proud that such fine ships were the products of our 


establishing equation 





same resistance 


, ,o , 
Reynold’s number V > when the resistance depended 


solely on the viscosity and density of the fluid, the 
speed, and a linear dimension of the body. Slides 
great shipbuilding industry upon which the very | were shown of air and water flowing past a flat plate 
existence of our island nation depended. Lord|to bring out the resemblance between the flow 
Stonehaven, in replying, referred to the launching | patterns at low and high Reynolds numbers. Flow 
and naming of the Queen Mary by Her Majesty| through a long smooth circular pipe was then 
The Queen, which, he said, was typical of the interest | discussed as affording one of the best known appli- 
shown by Her Majesty and the Royal Family in| cations of the principle of dynamical similarity. 
every form of national activity. The only other| The problem of a very long smooth circular cylinder 
toast, viz., that of “Ships,” was proposed by | totally immersed, with its axis at right angles to a 
The Right Hon, 8S. M. Bruce, M.C., High Commis- | fluid stream moving at velocity V, was next con- 
sioner for the Commonwealth of Australia, who said | sidered to show the influence of turbulence, and by 
that ships were the basis of the present position | assuming the cylinder to project through the free 
of the British Empire. The ships of the Royal | surface of the fluid, the effect of gravity was con- 
Navy had ensured the freedom of the seas through | sidered. These cases served to show that it was not 
the centuries and were the greatest bulwark of | always possible, especially in hydraulic research, to 
peace, while the ships of the mercantile marine | simulate flow phenomena on a small’ scale, but 
were the whole basis of our national existence. | experience had demonstrated that in such cases 
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of a qualitative character. The boundary layer Was 
then discussed, and it was pointed out that as thy 
forces on a body were intimately related to thy 
flow in this layer, this flow had received clos 
attention in aerodynamical laboratories. Some of 
the results obtained were discussed, and the autho, 
then passed on to the resistance of bodies. 4, 
stated that, of the two components into which the 
stress could be resolved at any point, the norma) 
component could easily be measured by determining 
the pressure at holes in the surface and comparing 
it with the pressure in the undisturbed stream, 
A fact common to all low-resistant forms was that 
the pressure distribution measured in a fluid stream 
was very closely the same, except for a short length 
at the tail, as would be experienced if the body 
were placed in a stream having no viscosity. 
Measurement of the frictional intensity / on the sur. 
face was difficult, but the formula f = » (5<) 
could be employed. To obtain reliable values for 
the velocity gradient (F<), _,? measurements of 
the velocity had to be taken very close to the 
surface, and special means for this purpose wer 
devised by Stanton. After discussing the resistang 
of symmetrical cylindrical bodies, the author dealt 
with the control of fluid streams. The various wind 
tunnels installed at the National Physical Labor. 
tory were described, including the compressed-air 
tunnel described in ENGINEERING, vol. cxxxii, 
page 428 (1931). The effects of contraction by the 
introduction of nozzles in the tunnels was next 
considered, and it was pointed out that these had 
a beneficial influence on the steadiness of flow. In 
dealing with guide surfaces, it was pointed out that 
their use reduced the large eddy losses, which arise 
when a fluid flowing along a solid boundary curves 
or bends sharply. The surfaces could take the 
form of either long partition walls or short guide 
vanes, the walls operating by dividing an expanding 
channel into narrower channels having a more 
gradual expansion. Guide vanes were located where 
their effect was most beneficial, and they had a 
smaller frictional resistance than partition walls. 
The author next referred to the method of 
preventing eddy formation behind bluff bodies or 
in diverging channels suggested by Prandtl, which 
consisted in sucking away into the interior of the 
body that part of the boundary layer which, having 
lost most of its energy, was about to separate from 
the body. He then discussed the automatic control 
of the boundary layer by the use of slots, explaining 
the principle of their action. The Townend ring 
was stated to have a somewhat similar action to 
that of a Handley Page wing slat. A brief reference 
was made to control by moving the surface in the 
direction of flow, as applied in the Flettner rotor. 
Dealing with pipes and flat plates, both smooth 
and rough, it was mentioned that fully developed 
turbulence played a prominent part in flow pheno- 
mena in practice, and various investigations under- 
taken to obtain an insight into the mechanism 
controlling the irregular motions were discussed. The 
paper concluded with a discussion of theory, m 
which the motion in the annular space between two 
rotating concentric cylinders, and that behind 4 
long circular cylinder at a low Reynolds number, 
were given special consideration. Two-dimensional 
and three-dimensional flow was considered, together 
with the theory of the air screw and the aerofoil 
theory of an axial-flow hydraulic turbine. _ 

The discussion was opened by Professor L. Bairstow, 
who referred to the work which had been carried out 
by Dr. H. S. Hele-Shaw on fluid motion and the 
apparatus which had been devised by him. He 
also outlined the steps in the development of the 
theory and the experimental work which had 
preceded that of Mr. Fage, emphasising the great 
influence of Osborne Reynolds on present-day 
theory, Reynolds number being now in use inter 
nationally, and being one of the most important 
quantities in hydro- as well as aero-dynamics. 
After referring to the work of Lord Rayleigh, the 
speaker next mentioned the contention between the 
Institution of Naval Architects and the NPL. 
the former desiring the Laboratory to apply Froude’ 
law to their aeronautical experiments, in passing 
from model to full-scale. This, however, conflicted 





The first response to this toast was made by the| model experiments gave results of great practical 
Right Hon. Sir Bolton Eyres Monsell, G.B.E.,' value, especially when the knowledge sought was 


with the Reynold’s law, the latter asserting that the 
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smaller the model the faster it must be towed, while a test with strong persistent friction. This has been 
Froude’s law laid it down that the smaller the | first done by Hele-Shaw.” Finally, Mr. Fage had 
model, the more slowly it should be towed. In | referred in his paper almost exclusively to German 
the end, the Laboratory used its own formula in | results, in which relation the speaker would like 


dealing with submerged bodies, while the Naval 
Architects used theirs in the case of wave-making 
resistance. Prandtl had worked both with the 
Hele-Shaw type of flow and under the conditions 
laid down by Osborne Reynolds, and believed they 
could be combined. 

The present tendency was to drop the distinction 
between air and water, and to talk of the “ mech- 
anics of fluids,” the endeavour being to emphasise 
their common relation. In his experiments on 
the flow of oil through 4-in. pipes, the late Sir Thos. 
Stanton had found it unnecessary to calculate the 
Reynolds number, as he could determine the 
question from general theory. The experiments, 
when carried out, resulted in complete accord with 
prediction. Reynolds also dealt with turbulence. 
In the paper a diagram was given of the com- 
pressed-air tunnel at the N.P.L., and, as chairman 
of the committee recommending its construction, 
he would say that the only doubt in making the 
recommendation was related to this question of 
turbulence. The apparatus was expensive, and 
justification for the outlay turned on the extent to 
which it would replace difficult and expensive 
flying experiments, which cost some 301. to 401. 
an hour to carry out. The ultimate test was that 
on the machine itself, and at Farnborough, the 
R.A.F. establishment carried out tests on a number 
of wings and discovered that some behaved like 
the model in an ordinary tunnel, and some better 
and some worse than the model. American 
investigators were using a variable density com- 
pressed-air tunnel. Their aid was sought, and in 
the result, while the turbulence in the tunnel was 
not the same as that in the atmosphere, the agree- 
ment between the flying experiments and the tests 
in the compressed-air tunnel was so complete that, 
without hesitation, the N.P.L. proceeded to devise 
their own tunnel. He felt there was good founda- 
tion for saying that the important thing in fluid 
motion was primarily the Reynolds number, 
turbulence, in many cases, being quite secondary. 

Dr. Hele-Shaw, Past-President, regarded the 
paper as a valuable contribution to the progress 
made in the mathematical treatment of fluid 
motion, which, for the first time, made it possible 
to compare the movement of a compressible with 
an incompressible fluid. The mathematical methods 
in use at the beginning of the present century for 
treating a fluid were based on certain assumptions 
by Euler, and used by Kelvin, Lamb, Rayleigh 
and others, to predict the flow round certain bodies 
such as an elliptical cylinder orellipsoid. Mr. Fage’s 
paper gave an account of the progress of research 
based not on the treatment of a perfect fluid, in 
which neither viscosities nor inertia were taken 
into account, but on the application of the Reynolds 
number applied to gas or liquids. That number 
brought in three factors of importance in hydraulics, 
namely, velocity, linear dimensions, and viscosity. 
These were also the three principal factors in 
aeroplane design. The speaker then went on 
o refer to his own well-known experiments at 
Liverpool, and said that in the flow of a liquid 
making turbulence visible by the introduction of 
air, he had been puzzled by a clear space around 
the borders of the body. Later it occurred to him 
that that space was one in which there was a 
‘treamline motion as against the outer space of 
turbulent motion. He had decided that if he 
obtained a flow ing sheet of viscous liquid or glycerine 
he could trace the liquid flow round various bodies. | 
To test the matter, he had calculated the streamline | 


| 





position round cylinders and then measured its lines | could not be utilised efficiently ; a big outlet angle | Pt five years. 


on a 12-ft. screen, and he found the flow to be | 
identical with the calculated lines. At the British | 
Asso. lation meeting in 1897, his views were rem 
firmed by Professor Stokes and Lord Kelvin. The | 
— had attributed the conception of the boun- | 
glee to Professor Prandtl. In that connection, | 
yy ‘Shaw referred to Prandtl’s book entitled | 
folloni der Strémungslehre, and quoted the | 

ing passage :—“ Thus one may imitate the 


streamline of the frictionless potential current in | 


| Mr. Fage to make mention of Professor Marey, a | 


French investigator, of whose work he (Dr. Hele- 
|Shaw) had made considerable use in his own 
experiments. 
| Mr. F. C. Johansen said that he gathered the 
|applications of aerodynamics in hydraulic engi- 
| neering were fewer than they might be. It appeared 
that in the design of hydraulic machinery such as 
turbines, the results of wind-tunnel tests had been 
| utilised to an increasing extent. 
the speaker had not discovered any applications in 
hydro-engineering where the aerodynamic knowledge 
j}at the disposal of engineers had been successfully 
japplied. Of recent years great advances had been 
made in the knowledge of flow in pipes, but he 
would suggest that most of that knowledge was 
derived from the hydraulics laboratory and not 
from the aerodynamical laboratory. 

The paper presented many suggestive facts, 
among them the critical condition in the develop- 
ment of turbulence, in which the resistance to flow 
might be actually less with a high Reynolds number 
than with a low one. How far could this knowledge 
be applied to pipe flow and hydraulic engineering 
generally ? How far could the rate at which water 
was flowing be controlled in relation to the size 
of the apparatus, so as to reduce to a minimum the 
hydraulic losses in such apparatus or equipment ? 
An extremely interesting series of applications from 
an engineering point of view would be those con- 
nected with heat transmission. Taking for objective 
the attainment of a definite Reynolds number 
corresponding to that of the full-scale hydraulic 
equipment, it would be found that that experiment 
could be carried out with air instead of water with 
a certain amount of advantage. With a ,;',-scale 
model using water, the velocity on the small scale 
must be twenty times that of the large scale. With 
that test a condition of cavitation might arise 
which would not be present in the case of the full 
scale, thus completely upsetting the results of the 
experiment. The suggestion that air might be 
utilised instead of water had the advantage that 
there was no possibility of cavitation with air and 
small possibility that the velocity would be so large 
as to introduce compression effects. 

Mr. J. F. Peck remarked that it was a well-known 
fact that the efficiency of a large runner of a water 
turbine or centrifugal pump was higher than that 
of a small-scale model. Could Mr. Fage explain 
what factors were responsible for the improvement 
and could any formula based on dimensional 
analysis be used to predict that increase of efficiency 
after carrying out tests on a scale model ? 

Wing-Comdr. Cave-Browne-Cave regarded Mr. 
Fage’s paper as a first step in a very desirable 
direction, that of applying aerodynamic knowledge 
in a form in which it would be available for use in 








hydraulic engineering and for other purposes. He 
was, at the moment, somewhat concerned to know 
what and how much aeronautics should be put 
into a student’s course. The most satisfactory way 
of dealing with the point was that someone with 





one of the conventional textbooks on hydraulics. 
Mr. Dowson, speaking as one engaged in steam- 


turbine research, said that the author had men- | 
‘locomotives. The speaker thought they could, 


tioned turbine design, and he would say that when 
dealing with small heads the aerofoil theory could 
well be used. Considering the blade of a turbine, 
it would be evident that the outlet angle must be 
fairly fine, as otherwise minimum change in direc- 
tion of the blading was too small and the head | 





meant poor efficiency. When using an aerofoil, | 
the angle of inlet would have to be very big. To | 
get the steam to flow into the aerofoil at anything | 
like a reasonable angle, the machine had to be run | 
at a very high speed. That could not be done in| 
steam-turbine practice because of the enormous | 
head which would have to be used, In a steam | 


Other than that, 


|of the steam turbine was 
; “em 
up-to-date aeronautical knowledge should revise | . . ; 

| the latter being quite straightforward. 


|'‘Then it was impossible to get a head per stage 
smal] enough to make the blade speed bigger than 
the steam speed, and that was why, in turbine 
design, it was necessary to use hook blades. 

The Chairman said that he would like further 
information about guide blades, particularly rider 
vanes tried in cavitation conditions. He had seen 
a demonstration in Berlin in which a model of 
ordinary box form had been fitted with vanes of 
this type, resulting in an 80 per cent. reduction in 
losses, and thought that it might be applicable to 
locomotive smoke boxes. Another point related to 
cavitation troubles. He did not remember any 
hydraulic machines in which the vanes were used 
| to overcome cavitation losses. 
| Engineer-Captain Brand, referring to the chair- 
man’s remarks on the relationship between steam, air 
and hydraulics, mentioned the serious disadvantages 
which sometimes resulted when a ship was running 
into a headwind, and said that he would like to ask 
the author if, within the last four or five years, he 
had carried out any experiments in connection 
with ships. With regard to ventilators adjacent 
to flat surfaces, in the speaker’s experience such 
ventilators were useless when close up against the 
surface against which the wind was striking at right 
angles. . 

Mr. Fage then replied to the discussion. He 
expressed his regret that he had omitted to mention 
that Dr. Hele-Shaw had been the pioneer in the 
matter of fluid motion. He was, however, well 
aware of the great amount of work done by Dr. 
Hele-Shaw in connection with his streamline theory, 
but that had appeared to be mainly related to 
water, and the speaker’s object had been to show 
the relation between air and water. He would 
certainly make the desired reference to the work of 
Professor Marey. He had confined his references, 
apart from those relating to the Germans, to those 
who were the founders of the particular scheme of 
research. In reply to Mr. Johansen, if the range 
of applications mentioned in the paper was less 
than it might have been, he (the author) had 
experienced difficulty in finding illustrations, the 
greater part of his work in the Aerodynamics 
Department being the measurement of resistances. 
With regard to the important point raised by Mr. 
Johansen as to whether the speaker knew of any 
aerodynamic experiments to represent hydraulics, 
the speaker feared he did not. In the case of 
flow of water in pipes, the information to be obtained 
was directly applicable to air. He would think the 
point over, and if he found an answer he would 
include it in his written reply. Mr. Peck, had 
raised the question of higher efficiency of the full- 
scale turbine, as compared with the model. That 
might be partly accounted for by the fact that the 
| thermal loss at the higher Reynolds number was 
‘smaller. In answer to Wing-Commander Cave- 
| Brown-Cave’s remarks, he had found that there 
| were a number of excellent books on fluid mechanics 
| just coming out. He would add that the American 
publishers did not, apparently, make any distinction 
between air and water. Mr. Dowson raised the 
question of steam turbines. He had looked into 
this a little, but it seemed to him that the design 
a much more difficult 
proposition than that of ‘the hydraulic turbine, 
The Chair- 
man had asked whether guide blades could be used 
to prevent cavitation, with particular reference to 








but rather imagined it would mean special experi- 
ments to find the best shape and position of the 
guide blades. 

Engineer-Captain Brand had asked if the speaker 
had knowledge of experiments on ships during the 
In answer to that, he would say 
that the last experiment was, he thought, made 
about five years ago. Air experiments were 
certainly extremely valuable in connection with the 
type of difficulty experienced on ships. 

The proceedings were then closed. 








ApPpoLocy.—We are asked to point out that in the 
















turbine, under modern conditions, the head would | advertisement of Messrs. John Bellamy, Limited, Byng- 
not be a matter of 500 ft., as in a water turbine, but | 8treet, Millwall, E.14, which appeared in our issue of 


° - r ,| March 29, through an accident, the telephone number was 
more likely 500,000 ft. That head had to be given as 0751 East, instead of 0157 East. We regret 





the case o > Rand . ° -_ a one . ° 
© case of the definite and continuous potential by | divided up into small stages to utilise it efficiently. | any inconvenience caused. 
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CHANNEL TRAIN FERRY STEAMERS 
FOR THE SOUTHERN RAILWAY.* 


By Str Westcorr Apect, K.B.E., M.Eng. 


Various forms to carry trains are not 
uncommon, but generally they are used on lakes and 
inland seas with limited regions of operation. The | 
vessels recently built for the Southern Railway to 
carry passenger and goods trains from Dover to the 
French Channel ports have this distinction, that they 
have to operate on services where they are exposed to 
full sea-going conditions. In designing these vessels 
opportunity was taken to provide for other services | 


of vessels 


which comprise the carriage of a certain number 
of passengers, 500 in all, and of motor-cars in an 
isolated garage above the train deck, while pro 


vision for transporting heavy motor or other lorries 
is made at the after-end of the train deck. In addition, 
the space above the train deck is provided with cabins 
(first and second class), dining and other saloon accom- | 
modation. The principal considerations (apart from | 
the restrictions of the route and the decision as to type 
of propulsion) were: (i) Reliability in operation ; 
(ii) cost of operation and maintenance ; (iii) minimum 
first cost. 

Throughout, the weather, harbour, and voyage 
conditions incidental to a Channel crossing had the 
closest’ consideration, and every endeavour was made 
to provide a maximum seaworthiness and to ensure 
that the manw@uvrability was easy, bearing in mind 
the difficulties of the Channel ports. The restrictions 
imposed by the service on the vessels’ dimensions were 
considerable. The length limited to 360 ft 
overall, the maximum breadth over fenders to 63 ft., 
and the draught of water to 12 ft. 6 in., ordinary 
loading. As a further restriction the height of the 
train deck above water was 7 ft. 6 in. from the ordinary | 
load-line, and thus the moulded depth was only 20 ft. | 
A speed of 16) knots was required, and a coal consump.- | 
tion trial of six hours at that speed had to be carried out. | 
In addition the engines were required to be capable of | 

| 
| 


was 





obtaining revolutions astern which were 85 per cent. 
of those corresponding to 16} knots ahead, which 
The train decks had 


revolutions were limited to 200. 
to accommodate 12 sleeping cars and 
wagons, or alternatively 40 2 


baggage 
5-ft. goods wagons on 





four sets of rails, Two platforms were required, one | It is curious to remark that, as shown also by the actual | the middle line. It was also possible 
__ | trials, the vessel appeared to be as easy to control when | support to the train deck above in a further sense, 
Naval | going astern as when going ahead, although the bow/| within the machinery spaces the main pillars 


* Paper read before the Institution of 
Architects, on Thursday, April 11, 1935. Abridged. 


| was taken to ensure that vibration when going astern 


| the equivalent thereof. 





E.R.Telegraph 


on each side of the 
ship, between 
pair of tracks, so that 
passengers could alight and have access to the accom- 
modation on the deck above the trains. The necessary 
access to the machinery spaces had to pass through 
these platforms. The maximum deadweight to be 
carried, apart from the weights necessary for the opera- 
tion of the ship in average conditions, was 1,200 tons. 

The question of loading and discharging the trains 
from the ship required consideration, having in view 
the difference in tide level at Dover which might vary 
as much as 20 ft., and the fact that Dover Harbour 
is subject to swells of appreciable magnitude in certain 
conditions (a swell of 6 ft. height has been measured). 
Under these circumstances it was decided that an 
impounding lock must be used to berth the ship, the 
water level being adjusted to a constant height. With 
this provision, seeing that the vessel should berth stern 
first, it was necessary for her to turn inside the harbour 
and proceed astern into the lock, and every precaution 


should as far as possible be removed. 

After discussion with the Board of Trade, it was | 
agreed that the subdivision requirements should be 
equivalent to the two-compartment standard—that is, 
the vessel should be capable of remaining afloat with 
any main transverse bulkhead carried away, or with 


It was clear that model experiments were necessary 
in a problem of this nature, particularly where the 
under-water form must be fine in view of the speed, 
and where the ratio of length to breadth is small and 
the ratio of breadth to draught large, and where, 
moreover, owing to the low freeboard, the shape of the 
above-water form had a large influence on wave- 
making. Several alternatives were tried, and ulti- 
mately it was found that the shaft horse-power de- 
livered to the propeller could be reduced to something 
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Different forms of rudders were tried, but it was 
concluded that the best performance appeared to be 
given when the rudders were made part of the form of 
| the ship itself and might be described as of the “ tank” 
type. Rolling experiments were also made with models 
with and without bilge keels, and these appeared to 
indicate that a moderate amount of bilge keel 
would probably suffice. Experiments showed, however, 
that the profile of the keel on the ship's side should 
not be in a diagonal plane, but should conform to the 
actual flow over the surface of the ship which gave a 
curious shape due to the fact that owing to the shallow 
draught the wave-making formation interfered with the 
ordinary streamline flow under the bottom. Another 
point which was investigated was the effect of the 
bossing on the flow to the propellers. Every endeavour 
was made to ensure that when the propeller is working 
astern the water discharge is facilitated, and as the 
actual trials showed, there was hardly any vibration 
with the engines at full speed astern. This feature was 
of particular importance in such a fine ship. It maj 
be added that the model was also run astern self-pro 
pelled and developed a speed of about 11} knots at 
170 revolutions. 

The subdivision problem was a very interesting one. 
and probably involved more calculations than have 
been made for any previous vessel. As already stated, 
it was agreed that the vessel should comply with the 
two-compartment standard, which involved roughly 
that there should be transverse bulkheads at ever 
30 ft. After considering many possibilities it was 
decided to fit wing spaces to cover at least the midship 
half of the length, the vertical longitudinal bulkheads 
being about 9 ft. 6 in. inside the ship at side measured 
at the load water-line. These longitudinal bulkheads 
also helped to support the train loads overhead, and 
moreover two of the wing spaces on each side were 
adapted for use as heeling tanks, so that any desirable 
correction of heel might be made when carrying 





under 5,000, with a margin for contingencies. It was | 
decided, therefore, to take 5,000 shaft horse-power as | 
the basis figure, but to require that the machinery 
should be designed to give an overload of 20 per cent., 
and that the rating for coal consumption should be the | 
revolutions for 16} knots speed. 

In addition to the resistance experiments, trials were | 
also carried out with the steering of the model both 
ahead and astern, which gave valuable information | 
as to performance with both the bow and stern rudders, | 





rudder was naturally the smaller one. 


unusual loading. To minimise the possible heel caused 
by damage on one side only, the opposite wing tanks 
were cross-connected by trunks formed by ** plating-!n 
the top of the open floors. 

With this system of subdivision it was possible to 
place the engines and auxiliaries in a single compart 
ment, about 64 ft. long and 42 ft. wide, while the four 
boilers were accommodated in one compartment o 
about the same size. The number of necessary water 


tight doors were reduced to three only, and these om 
to simplify the 
since 
and 


girders were confined to the centre line only. 
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The use of a double-bottom was hardly possible 
owing to inaccessibility ; for the moulded depth was 
only 20 ft., some 15 in. of which was occupied by over- 
head girders, while the floors required to be 25 in. 
deep, leaving only some 16 ft. 6 in. to accommodate 
the boilers. The fineness of form, the breadth of ship, 
the rise of floor, the close frame spacing, and the 
longitudinal girders below the machinery all com- 


bined to make a double bottom impossible. As a 
result, seeing that the vessel was to comply with the 
two-compartment standard, it was decided that the 
double-bottom might be omitted, which gave the 
further advantage of enabling the structure to be 
maintained readily in service. A space under the 


engines is used for reserve feedwater, but apart from 
this, which is not in any real sense a double-bottom, 
most of the structure is open. The diagram, Fig. 1, 
shows one of the critical flooding conditions which were 





examined, and with this amount of damage, taking 
into account both heel and trim, the margin line was 
not immersed. 

It will be seen from the plans, Figs. 4 to 9, Plate XX, 
that the wing compartments are somewhat staggered 
in relation to the interior transverse bulkheads, in 
order that damage on the ship’s side might not seriously 
affect the main bulkheads. In the flooding calculations 


ie, ae . - : - 
it has been assumed, notwithstanding this protection, 


that should a wing compartment in contact with an 
ge bulkhead be damaged, then the interior 
mulk-head itself is also damaged, possibly a remote 
contingency, but still one that has been taken into 
acc ount 

The 


)yage is a short one and the amount of fuel to 
x” Carried 


is relatively small; consequently the varia- 
tion in C 


hoice of machinery did not appreciably affect 
of the hull and equipment. The choice of the 
_ suitable type was principally governed by the 
oowing considerations : (i) The weight of machinery, 
{) the first cost, and (iii) the cost of operation. " 


It was clear : ; , 
ates ear that steam reciprocating engines, 


the cost 


yma vith coal or oil as fuel, were for other reasons 
oe rally suitable. It was clear also that with water- 
pet - po with heat economisers and automatic 
The the a costs were less with coal than with oil. 
Ana se a lay between: (a) steam turbines 
: on te r-tu boilers, using coal as fuel with auto- 
i ¢ stokers and with mechanical gear in preference 

















to electric drive; and (5) oil engines (direct driven 
Diesels). 
It is possible to run a train of coal trucks direct on 
rd, say once a week, and by lifting parts of the 
ao to discharge the coal by tipping into the 
unkers, which were designed so that the coal is fed 
by gravity direct into the hoppers of the automatic 
stokers, resulting in considerable savings in handling. 
Moreover, the cost of coal for use with automatic 
stokers is comparatively low, and thus compares more 
than favourably with the price of oil fuel. It must 
also be remembered that absence of vibration, noiseless 
running, and power going astern were important 
factors to be considered, while reliability in operation 
and maintenance of machinery in service are weighty 
factors for railway traffic. The choice, therefore, of 
a steam drive with single-reduction turbines and with 
water-tube boilers with automatic stokers and auto- 
matic bunkering, was justified on all counts. In the 
interests of coal economy, it was decided, further, to 
fit the water-tube boilers with air-heaters and to use 
the closed stokehold system. Only a moderate degree 
of superheat was provided, however, principally because 
it was desired to make the propulsion system as simple 
as possible. 

As Fig. 9, Plate XX, and Fig. 11, page 428, show, 
notwithstanding the lack of head room, the lay-out 
of the machinery is simple and straightforward. It is 
possible for the engineer in charge to control both 
turbines from the same position, and to see readily 
the performance and working of the necessary 
auxiliaries. The boiler-room is also simply disposed, 
so that the man in charge can see from one position 
the performance of each boiler. The advantage of the 
longitudinal wing subdivision is thus apparent. 

Acting on the suggestion of Mr, McQueen, the 
Marine Engineer of the Southern Railway at Dover, 
the control arrangements of the two turbines were 
arranged so that they can be individually operated 
by one man from one position, at which the working 
of the main auxiliaries is readily seen, The general 
lay-out, as well as a diagrammatic plan of the turbine 
control, is shown in Fig. 2. 

As regards the question of control of the ship, the 
navigating bridge was placed high up and well forward, 
with a very clear view forward and a good view aft. 
The whole ship can be controlled from the navigating 





bridge, whether going ahead or astern. A second, or 
docking, bridge, was placed aft on top of the motor 
garage, with control from that’ position also. There is 
also a standard compass with obervation platform 
above the navigating. bridge. The wheel-house con- 
tains all the usual instruments, with the addition of 
steering and docking telegraphs, machinery emergency 
telegraphs to bow steering gear, and so forth. In 
addition there is an electric log and a fathom-meter. 
The general lay-out of the bridge is indicated in Fig. 3. 

It became clear at the outset that the combination 
of a fine under-water form which merged into a barge- 
like form only 7 ft. 6 in. above water might lead to an 
unsightly appearance. At first it seemed difficult 
to avoid the use of some form of knuckle line at the 
bow, but after several trials with models it was found 
possible, by giving a very round shape to the bow at 
the upper deck, to diverge gradually from almost a 
knife edge at the water-line to a round-nosed bow at 
the top. There were similar difficulties at the stern 
of the ship, which partly arose because of the need to 
have two lines of rails over the stern. A change of 
shape in the way of the propellers from a fine under- 
water form to the broad train deck called for much 
ingenuity, and the structure at the after-end of the 
ship, entirely built up of plates and girders, called for 
much skill on the part of the shipbuilders, the steel- 
work of this part of the vessel being excellently 
executed. 

The deck garage, accommodating 25 cars, is an 
unusual feature, which is approached through an open 
gangway from a ramp on the shore. Cars drive straight 
on board and then turn into the garage, in which, in 
view of its isolation, they can be left without dis- 
charging petrol. At the after-end of the train deck the 


| space between the rails is flushed up with chequered 
| plating, so as to accommodate heavy lorries when 


necessary. 

The accommodation provides for first and second- 
class accommodation, with dining saloon, smoke- 
rooms, and lounges, with necessary lavatory accom- 
modation, for each class. Below the train deck there 
is also additional accommodation for second-class, as 
well as for officers and crew. 

The propelling machinery, supplied by Messrs. The 
Parsons Marine Steam Turbine Company, Limited, 
consists of two sets of single-reduction turbines opera- 
ting twin screws, each set being designed for 2,500 shaft 
horse-power and being capable of an overload of 
20 per cent. There are high and low-pressure turbines 
both ahead and astern, and these drive a single gear 
wheel with a reduction speed ratio of 17-56 to 1, the 
turbine revolutions at full power being 3,550 per 
minute. The main condensers are underslung below 
the low-pressure cylinder casing. They are of the 
regenerative type, designed to maintain a vacuum of 
284 in. with the barometer at 30 in. and with a sea- 
water temperature of 65 deg. F. 

Steam is generated by four Yarrow boilers of the 
latest type, having large steam and water drums with 
straight tubes, ensuring good circulation and easy 
inspection and cleaning. A very large proportion of 
the heating surface is exposed to direct radiant heat, 
and the furnace is of sufficient capacity to ensure 
complete combustion. Each boiler consists of three 
drums of circular section, each of the lower or water 
drums being connected to a common steam drum by 
straight tubes, which form the heating surface. The 
steam drum was 50 in. in diameter, the two water 
drums were 38 in. and 23 in. in diameter, and the 
generating tubes were 2 in. in diameter external. There 
is a small superheater designed to give 100 deg. F. 
superheat, recessed on one side of the tube space. On 
the upper part of the boiler there is a large air-heater 
of the horizontal type, through which the air passes 
from the stokehold round the boilers to the underside 
of the mechanical stoker. Each boiler unit is designed 
to evaporate 16,000 Ib, steam per hour (with an over- 
load of 20 per cent.) at a working pressure of 250 Ib. per 
square inch and a total steam temperature of about 
500 deg. F., witha feedwater temperature of 270 deg. F. 
The air-heater is designed to supply the air below the 
stokers at a temperature of between 350 deg. and 
400 deg. F. The heating surfaces for each boiler unit 
were, generating, 2,354 sq. ft.; superheater, 395 sq. ft.; 
air-heater, 2,154 sq. ft., and the volume of the com- 
bustion chamber was 630 cub. ft. 

The closed stokehold system is used, the air being 
supplied direct to the stokehold by two forced draught 
fans which can work up to a pressure of 6 in, 

The mechanical stokers were made by the Taylor 
Stoker Company, and the bunkers are so arranged 
as to be self-trimming ; the coal, fed by gravity to the 
hoppers of the stoker, is pushed on to the grate by the 
operation of the feeding rams and is traversed by the 
reciprocating parts of the grate, the only manual labour 
required being the removal of the ash from the special 
ashpits. A general section is shown with the boiler, 
Fig. 12, page 428. For each boiler the effective grate 
area of 64 sq. ft. has a width between the side walls of 
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is supplied, 
the air admission, and as the charge is compressed by 
the rams there is an absence of air pockets, so that 
combustion is not possible below the air line. 
mechanism is operated by 
supplemented by double gearing of 3 to 1 and 


stoker 
motor, 
3to2. Its maximum rating is 3 brake horse-power to 
with any heavy demand, j i 
horse-power required is under 
In operation this grate ; 
descent coke which practically covers the main surface 
» combustion and a 
with the result that the greater 
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FERRY STEAMERS FOR THE’! SOUTHERN - RAILWAY, 


Fig.11. SECTION THROUGH BOILER-ROOM LOOKING FORWARD. 








Ka Fig. 12. LONGITUDINAL SECTION THROUGH BOILER & MECHANICAL SToxeR 
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practically 7 ft 
supply cylinders into four troughs bounded by five rows 
of tuyéres through which hot air (at about 350 deg 
The lower parts of the trough are | 


the grate, 


homogeneous fuel bed, 


Date 


Duration of trial 
Superheated steam pressure 
Evaporation, Ib. per hour 
Ib. per hour 
Steam temperature, deg. F 
Feed temperature, deg. I 
Efficiency, 
Calorifie 


Funnel temperature, deg 


», per cent. 


part of the heat transmission is by 
shop trials were 
suitability of the combination of Taylor retort-type 
stoker with Yarrow 
coal were burned. 
sidered to be very satisfactory, 
The auxiliary machinery is steam driven throughout 
the ship, and special arrangements a 
economy in the auxiliary service. 
The ships were built and the installation of machine TY 
and the 
auxiliaries were 


2 ft. 24 in. 





rhe coal is fed to the grate by rams from 


a variable-speed 


per cent 

valne (lower), 
Water per coal (actual) 
‘s feed to final steam 
Type of coal used 


und several varieties of 


and are given in Table I. 


general arrangements of the machinery and 
carried out by Messrs. 
and Wigham Richardson, Limited. 

The trials of the first vessel, 
were carried out on . 
preliminary trial on June 15, 
vessel was loaded with 48 ’ 
aggregating in weight 845 tons, which, 
with a certain amount of water ballast, 
displacement to 3,980 tons, 
1} in. with a trim of 15 
gave an immersion at the tip of the ¥ 
The ship was math in. light, the Dieninstentet 
the 12 ft. 6 in. 


the Twickenham 
as also on June I8, 


y trucks filled with 


at a mean aie 


at which the model was 





—w 
‘ 
o 
‘| 
| 
t Main I Deck 
Compas : 
ri vert 
“|| Starboard (4909.F.) ] 
S, nH 
Tt. yng f ray . 
tt 1 Stringer’ ¥ 
Se ag. ‘ 
44 tried, being 4,140 tons. | attained. From the data it was ascertained that the 
IAN AirLock The reduction of resist- | revolutions for 16} knots, at which the consumption 
i x one ance from the model | trials were carried out, were about 190 per minute. 
= experiggents would be The consumption trials were proceeded with and 
— about 2 per cent. for lan ce 5 ate 
“ENGINEERING wetted ) a rwaq Taste Ii Trial Results. T.S.S. Twickenham Ferry. 
| June 18, 1934. 
During the prelimin- 7 
ary runs, astern trials were carried out and a double Particulars of Ship— a. @ 
run over the measured mile gave a mean speed of Length on L.W.L. 357 | 
about 11-8 knots at 172 revolutions; the contract Breadth (moulded) i 
: a 1. - Draught F il 6 
figure was 170. The vessel was run astern for A 2 9 
about 14 hours, and a singular feature was the general aan 12.14 
absence of vibration, partic ularly satisfactory since | Displacement (to L.W.L. at 12 ft. Gin. draught, 
there was a fair amount of swell. Circle trials were 4,140 tons) 3.980 tons 
carried out with the vessel travelling ahead at about | Block coefficient 0-53 
16} knots at about 190 revolutions. The “ advance” | Prismatic coefficient ore 
was 600 ft. and the “ diameter” 1,250 ft., while | Propellers: Twin manganese bronze, 4 blades, 
the time taken to turn through 360 deg. was 5}/| solid it, am 
minutes. Circle trials were also made while going| Diameter lo 3 
astern at about 11-8 knots, when the “‘advance”| Pitch J° M 3 
| ‘Y ‘ace aq. ft > 
was 1,050 ft. and the diameter 1,600 ft.: the time for| Surface 42 8q 3 
a complete circle was 6 minutes 50 seconds. The time | Weather i 
taken to put the rudder from hard a-port to hard Fine, calm, wind 8.S.E,—11 knots to 12 knots, : 
7 Out of dock June 9. 
Borer Trtats wirn Vartovs Coats, le . 
ear Serre a te : re ai essai Since oc: Speed, S.H.P, (at propeller), and Revolution 
Knots. S.H.P. Re volution 
: oss 9-5-'34 16-5 4,570 189 
. Bua Ahead 17-8 6,230 205 
| Astern . 11-8 3,500 72-5 
6 hours | 8 hours 8 hours es 
251 251 251 Consumption Trial (4 hours). th 
16,323 16,248 3,383 ' . 
1,621 1,458 f. |  Coal.—Betteshanger smokeless washed smalls, abo of 
$n6 453 480 | 14,000 B.Th.U.’s (gross) per Ib. in 
261 262 260 Range of it 
84-8 87-4 88-1 | Mean Variation 
13,001 } 3,073 12,30 > (4 Hours). (both Sets of 1 
10-74 11-14 10-58 Turbines, @ an 
1,027-3 1,024-5 1,024-8 renee, © r 
Snowdown dry Ocean Ocean | Results. Boilers 
—aa renee ip } ree op | Shaft-Horse-Power 4,900 - Ps 
13-3 13°5 12-7 | Revolutions (P. & 8.) -_ 19] } 89-19 te! 
Ay 
—_ pens ee Se eS be 
ve 
, , Pressure (superheated), Ib. ; 
a-starboard was 20 seconds with the ship steaming | aon sapean tanh 250 249-252 , 
at about 164 knots. Starting and stopping trials were Air temperature (uptake), poe : 
also made, and with the ship at 190 revolutions and the deg. F. . 348 41-354 a 
engings put from full ahead to full astern the vessel Air te mperature (in stoke- h 
‘le f hold), deg. F. 102 1O1-108 F 
was stopped in 2 minutes, while from rest to 190 revolu- | Ai a g- i 7 
. . r . > » .) 
tions ahead took about 2} minutes. These trials} “* temperature ((anee a7 369-370 : 
indicated that the general suvrability of the shi staherh Gp. S- s 1-95-2°28 al 
naicate 1a e¢ general manceuvr 1 y § p Air pressure (stokehold), in. 2-1 1 -95-2-& wise 
was satisfac tory. Feedwater weaenene 1 iii th 
The trials on June 18 comprised the official speed | deg. F. ... 287 285-20 a 
trial and the coal consumption trials. On this occasion CO? in funnel gases, pe reent. 11-7 — " 
the weather conditions were extremely good, the sea Engines— ee 
was calm without swell, and the wind was slight, not | Pressure, Ib. per square inch 239 236-241 iti 
exceeding about 12 knots. There was a general Temperature, deg. F. _ ... 428 425 wh ¥ 
absence of vibration at any speed. Four double runs; Vacuum, in. .. 28-88 28: oe the 
were taken over the measured mile off the mouth of Sea temperature, deg. F. 33 y 
the Tyne at about 11 knots, 13 knots, 15 knots, and | Coal consumption, tons per dailies é 
164 knots, and at the end another pair of runs Was | 56 a . ted. Ib we silted he 
. . . ” ts © . 
made with the machinery “fully opened out.” On nig ~atlcg pore ; as 59 (y -- 
: ; < | hour - cb 62,000 “uy 
these last runs the shaft horse-power exceeded 6,200 | 4 440 
(24 per cent. in excess of the designed figure of 5,000), | continued for 4 hours. It was intended to vihioes —~ 
and a speed of about 17-8 knots was reached. The | 6-hour trial, but in view of the very stead) condit fige 
speed-revolutions curve throughout was a straight line. | which obtained in the engine and boiler-roous, the ed, bi 
and there was every indication that the propellers were | was deemed satisfactory after 4 hours, it being g observ at I 
performing satisfactorily up to the highest speed | however, that the coal consumption was tropping | 
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38-SEATER MOTOR GANG TROLLEY. 
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each successive hour, and that probably in practice; gross B.Th.U.’s per pound of coal was about 87 per 
the results should be improved upon. The particulars cent. (practically 90 per cent. on net B.Th.U’s. per 
of performance during the consumption trial are shown | pound). Further analysis showed that the auxiliaries 
in Table Il. As indicative of the steady conditions, | required about 22 per cent. of the total steam, and 
it may be observed that the variation of revolutions | that the consumption of coal for the main engines was 
during the 4 hours for both engines was between 189 | about 0-8 Ib. per shaft horse-power per hour, the 
and 194, giving a mean shaft horse-power of 4,900. | auxiliaries taking about 0-22 lb. The allowance for 
The boiler pressure varied between 249 and 252 with | auxiliaries includes all those necessary for running the 
4 mean value of 250 Ib. per square inch; the air | ship, as well as for the main engines. 
temperature in the uptake varied between 341 deg. F.| The total amount of coal for propulsion purposes was 
and 354 deg. F.; the air pressure in the stokehold | thus about 1-02 Ib. per shaft horse-power per hour, 
varied between 1-95 in. and 2-25 in., and the feed-| which at 15s. per ton means that 13 shaft horse-power 
water temperature lay between 285 deg. F. and 290 deg. | measured at the propeller are generated for ld. per 
P As reg ards the engines, the pressure varied between | hour. This performance for a low power (4,900 shaft 
“36 Ib. and 241 Ib., the temperature of steam taken at | horse-power) generated by two sets of turbines and 
the inlet to the turbines between 425 deg. F. and 432 deg. | by four boilers appears to be very satisfactory, even in 
f.. and the vacuum between 28-8 in. and 29-0 in. with | comparison with much larger units. 
* sea temperature of 53 deg. F. The average per-| The officers and engineers of the Southern Railway 
entage of CO, was 11-7 per cent.; the coal consump-| were of great assistance with the many problems 
won over 4 hours was 9-0 tons or 2} tons per hour; | incidental to railway requirements, including the 
the steam consumption in the 4 hours, as measured | question of the loading and security of the sleeping 
w the water meter, averaged 62,600 lb. per hour. |cars and goods wagons. In particular the assistance 
> Amarked feature of the whole of the day’s trials was | rendered by Mr. McQueen, the Marine Engineer for the 
a absence of smoke, and another striking character- | Southern Railway at Dover, in respect of the machinery 
ae that the coal was not visible at any time except | requirements, was much appreciated. 
rth trap teras where observation doors show that 
Analy it Tt ae cee ee on the OE) British Inpusrries Farm.—Almost at the last 
‘“vaporated per pound of coal was 12-4 Ib., with the | peer ywndenndagy. Demepey Aig tg A ion Pale, 
feedwater averaging 287 de ~wiheee LDey : e | and hardware section of the British Industries Fair, at 
uperheated aging 287 deg. F., a boiler pressure | Castle Bromwich, near Birmingham, has had to be 
M0 deg. F'The water sod por shaft hoe nena cot | of the, imorsased, dechand meds. by moakess, of buildoes 
4 . ~] ra » s 3 = “4 3 - 
tour for the main derbies } ibn we Ib., which | Fequisites. 
figure is reduced to 9-85 “re makin : a ee ta f | will measure 274,000 sq. ft., and the space outside the 
bleeding” aM Dh a S Swans ae | Fair buildings is now being quickly taken up, Prepara- 
It is estiy | tions for the opening day on May 20 are well in hand, 








nated that the efficiency of the boilers on 
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|38-SEATER MOTOR GANG TROLLEY. 


Tue illustrations on this page show a 38-seater motor 
gang trolley which has been constructed for the London 
and North Eastern Railway by Messrs. Abtus Permanent 
Way Equipment Company, of 231, Cecil Chambers, 
Strand, London, W.C.2. The trolley is intended for 
the rapid transportation of construction gangs of plate- 
layers, and has the advantage that it is a self-contained 
vehicle which can be started up at any time without 
delay. Its convenience in this respect is obvious as 

| compared with a steam locomotive hauling a coach and 
guard’s van, and while the driving personnel of this 
combination amounts to three, the motor trolley 
requires no driving crew at all, one of the gang acting 
as driver. The vehicle is fitted with double controls 
|and may be driven in either direction, so that it is at 
| no time necessary to turn it round. It has seating 
| capacity for 38 platelayers with room for their equip- 
|ment. The whole of the deck space is clear except for 
b relatively small part taken up by the engine casing. 
The platform is covered, waterproof curtains sliding on 
runners being provided at the sides, as shown in 
| Fig. 3. The canopy and seats are removable. During 
the acceptance tests the trolley made a test run of 14 
miles out and 14 miles home, carrying a considerable 
overload, and the return journey of 14 miles, during 
which stops were made for brake tests, was accom- 
plished in 28 minutes. Over a measured mile a speed 
of 35 miles an hour was obtained with ease, this being 
considerably higher than the contract speed. On a 
1 in 70 grade, when carrying an excess load, a speed of 
20 m.p.h. was attained on half-throttle. 

The vehicle is fitted with a four-cylinder water- 
cooled Ford petrol engine developing 52 B.H.P. It is 
readily accessible for cleaning and maintenance and, 
if necessary, can be lowered from the platform to the 
ground below and the vehicle pushed away until it is 
clear. The magneto is fitted with an impulse starter 
and an automatic retarding device to safeguard against 
back-firing when starting-up. The clutch and gear- 
box are standard Ford products and form a common 
unit with the engine. The gear comprises three 
forward speeds and one reverse, all of which are 
syncromesh. The reverse is intended for use only for 
short shunts or for backing-up to a trailer, The driving 
shaft of the gear-box is connected, through a flexible 
coupling, to an Abtus high-duty reverse box. This 
box, which is operated by internal sliding dogs, converts 
the three forward speeds into three reverse speeds of 
equal ratio. A driving sprocket is fitted to the driving 
shaft of this box and transmits the drive to the rear 
axle through a #-in, Triplex chain. The sprocket on 
the reverse box has 25 teeth, and that on the driving 
axle 57 teeth. The drive is entirely from the rear 
axle, the front axle being fixed, with the wheel bearings 
located in the hubs of the wheels. 

Brakes are fitted on all wheels, there being two 














and exhibitors are already erecting their stands. | also positively connected and move together. 


hard-oak brake blocks per wheel. Independent adjust- 
ment for each block is provided. As already men- 
tioned, controls are fitted at each end of the vehicle. 
Each consists of a change-gear lever, reverse-box 
control, clutch pedal, throttle control, ignition switch, 
sand-box control, and brake levers. The change-gear 
levers are positively connected and move together ; 


The indoor area actually covered by exhibits | their relative positions at different speeds is the same 


at both ends of the vehicle. The reverse-box control 
levers, which have fore-and aft movement only, are 
At both 
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ends when the lever is in the forward position the| of main roads, and seems to suit the present needs 


trolley is set to run in a forward direction, the full | 


admirably. In the case of the roads leading into 


movement of the lever in either direction being indicated | Alexandria and Cairo, where the traffic is heavy, it is now 
by the engagement of a spring-loaded plunger. The two | becoming apparent that something superior to the pres- 


clutch pedals are also positively connected. 
throttle controls, by Bowden cable, are independent, 
the one which is open most governing the position of 
the throttle. The ignition switches are .independent 
for the off position, bat dependent for the on position. 
Both must be on before the engine can be started. The 
sand-box controls are independent, each operating the 
two boxes in front of the driving wheels, depending on 
the direction of travel. The complete set of brakes 
are applied from either end, but the levers are not 
connected in such a way as to result in any movement 
of one when the other is operated. If the brakes have 
been applied at one end and locked on they can only 
be released from the same end. 

The frame is built up of four longitudinal members 
and two end cross-members, riveted at all corners and 
well gusseted. The wheels are 24 in. in diameter and of 
cast steel, and the axles, of nickel-chrome steel, are 
2 in. in diameter. The driven axle is carried in floating 
boxes which allow for spring deflection without affecting 
the tension of the driving chain. The movement of the 


boxes is controlled by adjustable rods anchored to the | 


chassis frame, the arrangement allowing the positions 
of the boxes to be adjusted to allow for chain stretch. 
All springs are semi-elliptical. The general arrange- 
ment of the seating and gear is clearly shown in Figs. | 
and 2, Fig. 1 indicating the position of the engine. 
The radiator, of the spiral-tube type, is situated below 
the chassis adjacent to the engine. One of the small 
seats is placed above the radiator, and beneath this 
is slung a 4-gallon header tank with a connecting pipe 
to the cylinder-head and a return pipe to the inlet 
side of the radiator, the method of cooling being 
thermo-syphon assisted by an impeller. 








THE ROAD PROBLEM IN EGYPT. 


In « country where little, or nothing, was done until 
quite recently, as in Egypt, to effect interconnection 
between the various centres of population by road, the | 
introduction of modern methods of transport naturally | 
presented many difficulties. Until recent times, the | 
only roads in that country were those provided by 
the canal banks, which were raised above the surround- 
ings by the material excavated at intervals from the | 
channels. It was only in 1890 that official acknowledge- 
ment was given of the fact that roads had become a | 
necessity. In that year, a Royal Decree for Roads was 
issued, but it was another twenty years, actually in 
1912, before the establishment of a Department for 
Roads showed it was appreciated that action had 
become necessary, At first, the Department was a mere | 
adjunct to the Irrigation Department. Three years were 
needed to show that the two branches would work 
better apart, but the position was later, in 1919, made 
equally difficult by the merging of the Main Roads 
Department with the Bridges Department, when the 
work came under the control of the Ministry of Com- | 
munications, since in the latter the interests and policy | 
of the State Railways dominated every consideration. 

The present position was recently reviewed in an 
article, entitled “‘ The Egyptian Road Problem,” which 
appeared in the February issue of the British Chamber 
of Commerce in Egypt Journal. In his opening remarks, 
the author of this article contended that two factors | 
had recently brought the road question into prominence. | 
The introduction of a new motor-vehicle tax was | 
recognised as being the first step in the direction of | 
improved highways, and it had become apparent to all 
concerned, that the continued association of road | 
development with the body concerned with railway 
administration was one which hampered progress. Now 
that funds will become available for new constructional | 
work through the recently-instituted taxation, the | 
whole question of road policy should, it is contended, | 
receive early consideration and is expected to lead to | 
some official pronouncement of policy. 

At present, the country roads consist of between 
3,000 and 4,000 miles of levelled canal banks. As 
only manual labour is employed in repairing these, and | 
this usually only when their condition is particularly | 
bad, a very small poportion of the total is ever suitable 
for motor vehicles. With very little extra expense, 
however, such roads could be treated by modern 
methods of grading and subsequent dragging, and 
brought into, and maintained in, a satisfactory state. 
It is true that a certain amount of paving has been 
carried out on interurban highways, but only to the 
extent of about 225 miles for the whole country and 
by far the greater length is confined to the roads in the 
Delta, or Lower Egypt. Practically all of this work 
has been done in water-bound macadam, or in bitumen- 
grouted macadam, the latter system having, in the last 
five or six years, been adopted as the standard. In 
every case a good Telford foundation of limestone, hand 
picked and steam rolled. has been adopted for the paving 


The | 


| of 





ent bitumen-grouted macadam must be adopted, and the 
use of concrete or asphalt, or a combination of the two, 
would appear to be necessary. Such roads as there are 
have only a limited paved width ; in most cases it does 
not exceed 18 ft. It is now considered that a paved 
width of about 30 ft. should be made the standard for 


all main roads leading out of the principal towns, this | 


being increased as the traffic grows. Wider roadways, 
while reducing traffic difficulties, would also result in a 
material reduction in maintenance costs. 

The more important of the road works in Egypt have, 
naturally, so far, been confined to Cairo, Alexandria 
and some other towns of less importance. The traffic 
in the vicinity of Cairo is probably the greatest of all, 
but it is more or less that of a residential city, and 
consequently, very different from that of Alexandria, 
which, on account of the importance of that port, 
requires roadways suited to the heavy transport of the 
dock traffic. Cairo has some 600 miles of streets and 
roads, of which about 450 miles are paved, 150 miles 
being asphalted and 300 miles being water-bound mac- 
adam. Asphalt has not always given uniformly good 
results, and recently defective conditions have been 
dealt with by surfacing with hot bituminous materials 
and stone chippings or sand. All the roads of Heliopolis, 
Kasr el Doubara, Maadi, Helwan, Koubba and Mataria, 
have been made in water-bound macadam with a bitu- 
minous surface dressing, and have proved satisfactory 
from the three standpoints of stability, appearance and 
economy of maintenance. Water-bound macadam, 
though regarded elsewhere as a third-grade paving un- 
suited to modern conditions, has been shown to be a good 


secondary paving in Cairo, and when properly main- | 


tained, can give good service over a long period of years. 

In Alexandria, much work in the nature of experi- 
mental roadmaking has been done, but it seems likely 
that only some form of hand stone sett paving will 
meet the needs in the regions near the docks, and, 
because of quietness and cleanliness, some form of 
asphalt in the business and residential areas. Of the 
total of some 500 miles of streets and roads in this 
district, half are paved. The methods used, in order 
of area treated, are water-bound macadam, Naples and 
Trieste stone dalles, bitumen-grouted macadam, com- 
pressed rock asphalt, granite setts, asphalt hot-mix, 


| Coulé asphalt (mastic) and concrete. Though water- 


bound macadam roads predominate, they do not give 
such satisfaction as in Cairo, and are being replaced, 
to the extent possible with available funds, by bitumen- 
grouted macadam, which proved to be superior for the 
conditions. 








INVENTIONS EXHIBITION OF 
1835. 


A HUNDRED years ago, at the Adelaide Gallery in the 
Strand, an exhibition was held under the auspices of a 
Society for the Illustration and Encouragement of 
Practical Science. The exhibition was 
Gallery of Practical Science, and was described as 
comprising “* Models of Inventions, Works of Art, and 
Specimens of Novel Manufactures.” The accounts of 
some of the exhibits are not without interest to the 
present-day engineer. They included, for instance, the 
first gas-cooking stove, by which, it was claimed, “‘ meat 
may be boiled or roasted, baked, stewed, or fried,” 
the various culinary operations being demonstrated at 
intervals. With its smoky and inefficient flames, 
twenty years before Bunsen invented his burner, it 


AN 


must have been a very crude apparatus, compared | 


with the efficient and economical stoves, with nicely- 


regulated ovens and arrays of jets, in the modern | 


kitchen. 

Among the models of engineering achievements then 
recent was one of the Liverpool and Manchester 
Railway, with the “ Dart ”’ engine, tender, and train 
carriages. The well-known Dr. Lardner, whose 
treatise on the steam-engine was so long a standard 
work, had supervised the construction of this model. 
There was another model of the great breakwater at 
Plymouth, which was not completed until 1841; yet 


| another was of Smeaton’s Eddystone lighthouse. 


Very interesting exhibits were those of Jacob 
Perkins, the American inventor, who had come to 


this country with his plans for the steel-engraving of | 


bank-notes which proved so successful. One of his 
achievements was the compression of liquids, and he 
invented a piezometer to measure compressibility. 
His apparatus for effecting compression was shown, 
together with a new type of steam-engine boiler, in 
connection with which it is interesting to remember 
that half a century later his grandson was a pioneer in 
experiments with high-pressure steam-engines. Another 
of Perkins’ inventions shown at this exhibition marked 


a stage in the evolution of the marine screw-propeller. | 


In a large tank there was a model of a ship, fitted with 


called the | 





clockwork, with ‘‘ Perkins’s Patent Paddle-Whee}” fitted 
to the stern. 

The exhibition grouped together inventions since 

developed with immense success, together with other 
that were obviously, in the light of later knowledge. 
absurd. Thus there was an apparatus for warmin, 
a room by passing the entering air through an arrano,. 
ment of steam pipes—the germ of modern air.oop, 
ditioning plants—and by its side was a device fo, 
preventing ships foundering at sea by an installation of 
copper pipes, the air in which was to make the sho 
too buoyant to sink. A sectional model of an 89. 
ship was exhibited, showing the tubes in position, ang 
no one appears to have realised that the tubes were a 
| vulnerable as the rest of the ship, and so afforded mp 
| protection at all. 
Examples of ornamental work for the interior oj 
| buildings included products of papier-maché, for which 
| purpose this material came into very wide use, byt 
| perhaps the most striking instance of an inventio; 
| exhibited as a novelty in 1835, which had an immens 
future before it. was Aspdin’s ** Artificial Stone,” ag jt 
was called. This was the ** Portland cement ” invente 
by Joseph Aspdin, the bricklayer of Leeds, sing 
developed into one of the most important industries 
of the world. 

In quite another field was the exhibit of a model of 
lan electro-magnet. William Sturgeon—who, himself, 
| was showing a so-called Ferro-Electric-Magnetic Sphere 
for illustrating the phenomena of terrestrial magnetism 
|—had invented the electro-magnet some ten year 

before, and Joseph Henry, in the United States, had 
| made one which lifted a weight of 3,000 lb. Apparent \ 
| this was the first model of an efficient magnet to be 
made in this country. Reference may be made to on 
more exhibit, viz., a model of “‘ the great AmericanSteam 
Raft, Emma of Troy.’’ This was a river-boat with 
which experiments had been made in America, a speed 
of 20 miles an hour having been reached. The idea 
embodied in the design was to minimise the resistance 
by supporting the deck on two long, very narrow, 
tapering, hollow hulls, with the paddle-wheel between 
|them. The hulls were 300 ft. long and 8 ft. in diameter 
at the thickest part, where they were 16 ft. apart, and 
working in the space between there was a 30-ft. paddle 
wheel. 




















CATALOGUES. 


Feed Water.—Two recent technical publications o/ 
Messrs. Feedwater Specialists Company, St. Paul's 
square, Live l, 3, contain information on the salts 
usually found in waters, and data on acids, bases and 
salts. 

Electric Motors.—An illustrated specification of stan- 
dard self-contained, squirrel and slip-ring induction 
motors has been received from Messrs. Bruce Peebles and 
Company, Limited, Edinburgh, 5. They are made to 
comply with the requirements of the British Standard 
Specifications and various forms of enclosure are provided 
for them. 

Dairy Electrical Equipment.—Electrical heating for 
water and steam raising, for sterilising and Pasteurising, 
possesses many advantages in a dairy, particularly on 
| the score of cleanliness. Messrs. A. Reyrolle and Com- 
| pany, Limited, Hebburn-on-Tyne, in a leaflet recently 
| received, call attention to the fact that they supply 
| equipment to meet all these needs. 

Oil-Immersed Switches.—A descriptive catalogue section 
on three-phase metal-clad oil-immersed non-automat 
switches has been received from Messrs. Switchgear and 
Cowans, Limited, Elsinore-road, Old Trafford, Man- 
chester, 16. Though primarily designed as ring-main 
| switchgear, they can be usefully employed as switch 
ior units for isolating incoming feeders and for "bus- 





bar grouping and coupling. 


~The need for forced hot-water 


Hot- Water Circulators. 
F Messr* 


circulators for heating systems has been met by 
Holden and Brooke, Limited, Sirius Works, West Gorton 
| Manchester, 12, by the introduction of the Super Selfix 
equipment. The units are self contained, and compris 
electric motor, with Siflex drive, and circulator with 
isolating and non-return valves, mounted on @ P!pr 
bed-plate, and thus can be introduced into a ppe line 
as easily as an ordinary length of piping. 

Excavation Equipment.—In the work on the _— 
Corporation Brook Sewer Scheme, undertaken Wi 


direct labour under the supervision of the Borough 
Engineer, Mr. W. Russell Brown, plant made = ors 
0 


Holman Brothers, Limited, Camborne, was usec 
provision of compressed air and for hoisting. 
pneumatic excavating tools were also supplied. — 
| illustrated folder issued by the firm describes the wor 
involved, and refers to the equipment s lected for it. . 
Safety and Relief Valves.—Messrs. Crosby Valve = 
Engineering Company, Limited, 41 and 42, Foley-stre®® 
London, W.1, have published a pamphlet containing 
useful information on the safety and relief valves they 
manufacture. In the high-lift nozzle-type valve, = 
the dise leaves the seat an outer ring 18 progresnes 
uncovered, deflecting the steam downwards and —e 
providing a reaction on the disc which gives it & furt 
fite. In the safety valves for use with superheated rr 
the design is such that the spring is only subject a 
low, and practically-constant, temperature, by 'ts enti 
separation from the valve body. 
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EARLY TRACTION ENGINES. too much for its light construction, and it apparently 
. : , | shook itself to pieces. 
By F. H. GiLtForp. Nothing further was done until 1855, when the 
Ix an article entitled “‘ The Development of the | Boydell traction engine was brought out, Mr. 
Traction Engine,” which appeared in the issue of | Boydell’s patent relating to the attachment of 
ENGINEERING for June 16, 1933, some account was | large, flat, shoes to the road wheels by means of 
given of the early forms of engine and the gradual | links, so that they were alternately put down and 
progress which has resulted in the present standard | picked up as the wheels revolved. This endless 
types. A later article, with the title “ Modern | railway, as it was called, enabled the engines to 
Road Engines,” appearing on April 27, 1934, gave travel over ground impossible for ordinary wheels, 
further details of later practice. Neither of these but the shoes were very noisy in action. The first 
articles was exhaustive, and in what follows some | engines had a single cylinder and a pinion on the 
further details are given of the early types of | crankshaft, gearing directly into a large spur wheel 
engine—the progenitors of the efficient modern | bolted to one of the road wheels, steering being 
types, which, even in face of the competition of the | effected by a horse in shafts, as shown in Fig. 2. 
motor vehicle, still hold their own in certain fields. |The later examples had two cylinders, 7 in. by 
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| with another pinion gearing into a spur-ring bolted 
|to the right-hand road wheel. A detachable two- 
| wheeled tender was provided which could be used 
}as a water-cart when the engine was engaged on 
| belt work. The earlier engines had horse steerage, 
| but about 1861, a worm and chain controlled by a 
hand wheel in front of the smokebox was fitted. 
In the following year the tender was bolted to the 
firebox, and became a fixture, while 1863 saw the 
second-motion gearing carried on a shaft extending 
across the face-plate of the firebox and a com- 
pensating, or differential, gear combined with the 
spur wheel, enabling both road wheels to be driven 
and a fixed main axle used. Fig. 3 shows a 10- 
n.h.p. double-cylinder engine, built in 1869, which 
remained at work until 1920. The slide-valves 























Fie. 1. Wuitiis ENeINnE; 1849. Fig. 3. 





CLAYTON AND SHUTTLEWORTH ENGINE; 1869. 
































Fie. 4. 


Fic. 2. BoypELt, ENnarne; 1856. 


The first self-moving agricultural engine was | 12 in., working with steam at 75 lb. per square inch. 
constructed in 1849 by Messrs. E. B. Wilson and |The driving wheels were 6 ft. diameter. Between 
Company, of the Railway Foundry, Leeds, for | 1856 and 1862, a considerable number of these 
Messrs. Ransomes and May, of Ipswich, to designs | machines were built by Messrs. C. Burrell and Sons, 
by a Mr. Willis. Only two years previously the | of Thetford, with double-cylinder engines having an 
portable engine had been introduced in practically | intermediate shaft on which some of the gearing 
its present form, although small steam engines of | was placed, and steered by means of a tiller con- 
the vertical type with upright boilers, the whole | trolled by a wheel and chain in front of the smoke- 
mounted on four wheels, made their appearance in| box. The engines had considerable pulling power, 
1841. Mr. Willis’ engine is shown in Fig. 1, on | a common test load being 50 tons, but the excessive 
this page. It had two cylinders, each of 6}-in. bore| wear and tear on the “endless railway” and 





by lv-in. stroke, placed under the smokebox, the | frequent breakages of cast-iron brackets and 
working steam pressure being 45 Ib. per square | gearing rendered them commercially unsuccessful. 


inch. ‘The rear road wheels were driven by pinions| In 1858, Mr. W. Bray, of Folkestone, applied a 
on the crankshaft, two travelling speeds being | system of blades to the wheels of some engines, 





Provided. Steam was taken from a large dome | arranged so that they could be protruded through 
on the boiler barrel, which also contained the | the tyres to increase the adhesion on steep hills, 
governor-actuated throttle valve. The steering was | but they damaged the roads and were abandoned. 
controlled from the footplate by bevel gearing In the same year, Messrs. Clayton and Shuttleworth, | 


Avetine CHain-DRiven ENGINE; 1860. 


were between the cylinders, and an idle pinion was 
interposed between the first and second motion 
gearing. Single cylinders were used on the 6-n.h.p. 
and 8-n.h.p. sizes. 

In the meantime, in 1858, the late Mr. Thos. 
Aveling had successfully applied a chain-driving 
gear to a number of portable engines owned by 
friends in the Canterbury district, and in 1860 he 
began to make similar engines at Rochester. One 
of these early machines is shown in Fig. 4, from 
which it will be seen that the cylinder was placed 
over the firebox, as in portable-engine practice, and 
the chain sprocket was driven by a pinion on the 
crankshaft. This sprocket had its bearing in a 
slot, the curve of which was struck from the crank- 
shaft centre, enabling it to be moved to adjust 
the tension of the chain. In 1862, the cylinder 
was moved to the smokebox end of the boiler, en- 
abling a shorter chain to be used, while the second- 


at the front axle. When the engine was required | of Lincoln, produced their first agricultural loco-| motion gearing was placed on a shaft running 
to do st ‘tionary work, the four-wheeled tender was | motive, having the cylinder enclosed in the smoke- | across the engine, and two speeds provided in the 
dets-hed and the rear wheels lifted clear of the | box, which was extended upward for the purpose, | following year; the pilot steerage was retained. 


gt |, 8o that one could do duty as a flywheel. | transmission being through cast-iron spur gearing. 


In 1856, the late Mr. John Fowler introduced steam 


rhe machine worked satisfactorily for a year or|A pinion on the crankshaft drove a spur wheel ‘ploughing machinery, the ropes from two drums 
*°. but the jolting over the bad roads proved | mounted on a stud shaft, this latter being combined | driven by a portable engine being led round drums 
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on two heavy anchor carriages placed opposite 
each other, and pulling the implement between them. 
A drum with clips round its circumference was tried 
in 1860 to grip the rope, but in the following year, 
Mr. Fowler turned his attention to the double- 
engine system, one on each headland hauling the 
implement between them. Messrs. J. and F. 
Howard, of Bedford, simplified the single engine 
or roundabout tackle in this same year, 1861, by 
abolishing the anchor-carriages and employing 
small pulleys fixed into the ground round the 


field and a double-drum windlass driven by the | 


engine, each drum being worked alternately to pull 
the plough backwards and forwards. 
was at first driven by a belt from the engine fly- 
wheel, but slipping of the belt caused delays and 
eventually a universal coupling from the engine 
crankshaft was adopted. 
tackle were fairly extensively used during the 
period about 1865-1890, and a few can be seen 
even to-day on large farms. 

An interesting variant of this type of cultivating 
machinery was introduced by a Mr. Fisken in 1869. 
Briefly, a light §-in. Manila rope, moving at the 
speed of the engine flywheel rim, conveyed power 
to two windlasses placed on opposite sides of the 
field, the winding drums of which were driven by 
gearing from a pulley driven by the light rope, A 
forward winding drum on each windlass, also driven 
through gears, moved them forward, for each bout 
of ploughing, by winding up a fixed rope. <A groove 
was cut in the flywheel rim of the engine and the 
light rope from this was carried round the field and 
back again to the engine, running on light porters 
and kept tight by a tension porter placed close to 
the engine. A man was required on each windlass 
for engaging and disengaging the gearing of the 
ploughing and winding forward drums. The speed 
of the light rope was 1,000 yards per minute, and 
of the pulleys on the porters about 1,000 r.p.m., so 
that hot bearings were a fruitful cause of trouble. 
Considerable success, however, appears to have been 


achieved, as this tackle continued to be made until | 


about 1880. 

In 1867, Messrs. Aveling and Porter, of Rochester, 
introduced the steam road roller into this country. 
Three years previously a roller having a vertical 
boiler and engine with a chain drive to the rear 
wheels had been supplied to India by Messrs. Clark 
and Baths, of Birmingham, and in 1866, M. Gellerat, 
of Paris, had made several for the municipality of 
that city, having a locomotive boiler with a double- 
cylinder V-engine secured to its right-hand side 
driving a crankshaft underneath the frame carrying 
the rollers. Intermediate shafts on each side of the 
crankshaft, driven by spur gears, transmitted motion 
to both front and rear rollers by chains. Messrs. 


Aveling’s first roller was supplied to the City of 
Liverpool and had a pair of front wheels each 5 ft. 
diameter and 2 ft. 6 in. wide placed close together, 


AVELING AND Porter Steam Roiuer; 1867. 


The windlass | 


These roundabout sets of 
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AVELING AND PorTeR THREE-SHAFT ENGINE; 1875, 





and rear wheels each 
7 ft. diameter by 2 ft. 
6 in. wide. The boiler 
was afranged with the 
smokebox at the rear 
of the machine and the 
engine and gearing with 
|chain drive to the rear 
axle were similar to that 
used on the firm’s 
traction-engines of the 
period. The front 
wheels were worked 
round for steering by 
chains controlled by a 


large upright hand- 
wheel, like a _ ship's 
steering-wheel, placed 


on one side of the foot- 

| plate, an indicator be- 
|ing provided to show 
the position of the front 
| wheels, which were sur- 
mounted by a large 
| water-tank holding 500 
'gallons. The cylinder 
was 11 in. indiameter by 
14 in. stroke and the 
roller weighed 30 tons 
|in working order. It 
| proved very successful 
and during the follow- 
ing six or seven years 
similar machines were 
supplied to road autho- 
rities at home and 
abroad, including one 
of 15 tons weight to 
Islington, London, and 
several to New York. 
example. 

In the meantime improvements were being made 
in the traction engine. Messrs. Burrell in 1868 
brought out chain-driven engine 
cylinder on the firebox and a double chain trans- 
mission to the rear wheels, with the usual front 
steering arrangement, whilst in the following year 
Messrs. Robey and Company, of Lincoln, built a 
gear-driven engine with idle pinion, very similar 
to Messrs. Clayton's design of 1865. In 1870, 
Messrs. Aveling and Porter had a little gear-driven 
engine at the Royal Show, with worm and chain 
steering controlled by a hand-wheel on the foot- 
plate, so that one man could both drive and steer, 
and with a few modifications in the following year 
this design became the prototype of the modern 
traction-engine. The cylinder was steam-jacketed 
and placed close to the smokebox, with the stop-valve 
in the top of the casting, well above the water level 
of the boiler. Four slide-bars were and 





Fig. 5 illustrates the first 
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used 
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having the | 





THompson ENGINE; 1868. 


| Stephenson link valve gear. The firebox shell side- 
plates were carried upwards and backwards to take 
the crankshaft, countershaft and main-axle bearings 
|and were stiffened by a spectacle or motion plate 
| across the forward end and a plain plate across the 
footplate end carrying the stop-valve or regulator 
handle and the pressure gauge. Two speeds were 
| provided, the fast and slow speed pinions on the 
end of the crankshaft being arranged so that either 
|could be slid into or out of mesh with the double 
speed wheel on the countershaft, a locking device 
|preventing both being put into gear at once. 

| pinion on the countershaft drove a spur-ring keyed 
‘on to the main axle, the road wheels being loos 
jon the axle and driven by pins passing through 
|their bosses into drums made fast on the axle by 
| keys. When going round sharp corners one ol these 
driving pins was withdrawn. The 10-h.p. engine 
| had a cylinder 10 in. by 12 in., driving wheels 6 ft. 
diameter by 18 in. width of tyres, an unlade1 weight 


of 11 tons 4} ewt. and was priced 390/., whilst the 
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6-h.p. size had a cylinder 7} in. by 10 in., driving 
wheels 5 ft. by 10 in., an unladen weight of 5 tons 4} 
ewt. and cost 3001. The working pressure was 115 Ib. 
per square inch in both. They were excellent engines, 
handy to get about and good pullers, and a number 
were employed on heavy haulage work. One of 
them, an 8-h.p. with 9 in. by 12 in. cylinder, was 
traversing the streets of Maidstone, with two loaded 
wagons weighing 17 tons, at 2 a.m. on December 2, 
1880, when part of the firebox shell was blown out, 
killing the steersman and severely scalding the 
driver and flag-man. The engine was completely 
wrecked, but subsequent investigation showed that 
the spring-balance safety-valves had been screwed 
down so as to render them inoperative, and the 
firebox gave way at a crack which had been repaired 
with copper studs. It seems probable that this 
tampering with safety-valves was in some measure 
due to the clause in the Locomotive Act prohibiting 
the blowing off of steam when on the road, which 
used to be a prolific cause of friction between the 
police and those in charge of engines in the early 
days. Another source of much friction was the 
emission of smoke, and there are towns to-day where 
it is advisable to get through without making up 
the fire if possible. Fig. 6 shows one of these 
engines, built in 1875. 

Mr. R. W. Thompson, of Edinburgh, introduced 
a design for a road locomotive in 1868 which came 
prominently into notice during 1871-3. An upright 
boiler having a circular firebox with a spherical 
“pot” suspended in the top was used, the upper 
portion of the barrel containing a number of 2} in. 
tubes. Behind this was placed a vertical double 
cylinder engine driving the rear wheels through 
spur gears. A single front wheel only was used, 
turning in a ring for steering. Plain rubber tyres 
were fitted to all three road wheels, which had 
shallow flanges on each side to keep the tyres on, 
whilst these were protected by a chain armour 
consisting of steel plates linked together. Thomp- 
son’s engines attained speeds of 9 miles to 10 miles 
per hour on the road, but the “ pot ”’ boiler caused 
endless trouble by leaking and had to be constantly 
dosed with red lead. A few were sent to India, 
where they worked very satisfactorily for several 
years, but they had Field boilers installed before 
leaving this country. Messrs. Robey, Burrell and 
Ransomes constructed these engines for Mr. Thomp- 
son. Fig. 7 shows one built by Messrs. Robey. 
They were essentially haulage engines, although 
a few were fitted with a flywheel at the rear to 
adapt them to belt work. 

The success attained by Messrs. Aveling and 
Porter's three-shaft gear driven engine led to a 
general adoption of this type by other makers to 
meet the big demand which arose for them among 
threshing contractors and also for heavy haulage 
work. Messrs. John Fowler and Company, in 1871, 
brought out the design shown in Fig. 8, Plate X XI, 
with the characteristic combination of a large dome 
with the cylinder which was a feature of all their early 
engines. Some of these were used for transport by the 
German army during the war with France then in pro- 
gress. Messrs. Robey and Company, of Lincoln, in 
their design of 1875 employed very small front 
wheels, placed close together, and the water gauges 
were on the side of the boiler instead of on the front. 
The example shown in Fig. 9, Plate XXI, was built 





in 1883; the design changed very little until 1900. | electricity through metals. 
ing a comprehensive treatment of the subject, the 
author has written the book under review as the 
first of a series. 


Messrs. J. and H. McLaren, of Leeds, commenced 
the construction of traction-engines in 1877 of neat 
and compact appearance. They supplied engines 





underneath the boiler with the three shafts carrying 
the gearing parallel. This engine was rated at 
6-n.h.p., with a cylinder 8} in. by 10 in., and had a 
feed-water heater and horizontal governor. Three 
years later the usual overtype design was sub- 
stituted and retained with smal] modifications until 
1889. This firm adopted the circular bored cross- 
head guide in 1881, the engine shown in Fig. 13, 
representing the standard Marshall engine until the 
four-shaft type was taken up. A modification in 
the arrangement of the gearing in 1887 deserves 
mention. An intermediate idle pinion between 
the first and second motion was introduced, running 
on a stud which formed a crank-pin on a shaft 
parallel to the crankshaft. This idle pinion could 
be put into gear with either the fast or slow-speed 
pinions on the crankshaft by partially rotating its 
shaft by means of a worm and worm segment con- 
trolled by a hand wheel, a locking device being 
provided to hold it in the desired position. 


(To be continued.) 
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The Electronic Structure and Properties of Matter. By 
C. H. Doveras CrarK, M.Se., A.R.C.8, London: 
Chapman and Hall, Limited. [Price 21s. net.] 

OnE of the outstanding problems associated with the 

work of physicists at the commencement of the 

century was that of an attempt to investigate as 
many as possible of the properties of matter with 
the minimum number of postulates, so that matter 
was visualised as consisting of a great number of 
tiny particles each endowed with a few simple 
characteristics. Among the properties of gases, 
for example, are pressure, temperature, viscosity, 
and entropy, all of which might conceivably be 
attributed to the ultimate atom. The present-day 
atomic theory of gases is, on the other hand, the 
result of a very different procedure. This, in short, 
may be described as an effort to interpret these four 

properties, along with many others, as features of a 

hypothetical assemblage of similar particles that 

can make elastic impacts with one another, and 
possessing only the characteristics of position, 
velocity, mass, and, sometimes, moment of inertia. 

The modern theory is a statistical one, in that 

temperature, viscosity, and entropy are not attri- 

buted to single atoms, but pictures and expressions 
for them are derived as qualities of the assemblage. 

The field of inquiry is widened still further, due to 

the fact that radiation resembles a gas, in so far 

as it displays pressure, temperature, and entropy 
when an enclosure at a uniform temperature is 
under consideration. Thus, by regarding radiation 
as an assemblage of particles or corpuscles of light, 
it is possible to study the properties of radiation 
in much the same way as one examines the charac- 
teristics of a gas according to the atomic theory. 
Another line of development of the atomic 
theory is to some extent due to the revival of the 


idea that part, at least, of the negative electricity 
in a metal acts like a swarm of corpuscles that are 
free to collide not with each other, but with the 
atoms. 
an “electron gas,” which, in spite of its initial 
success, yet fails completely to explain the many 
phenomena associated with the flow of heat and 


This extension has produced the theory of 


With a view to present- 


The first part of the work consists 


with two travelling speeds and a water-lifter with | of a concise account of the methods used in the 


Suction hose as standard equipment, whereas these | classification of the elements according to their 
had previously been charged as extras, although properties ; this aspect of the matter is of funda- 
they were undoubtedly necessities to an engine | mental importance to those approaching the subject 
employed on general service. Fig. 10 shows a_| for the first time. 

‘-n.h.p. engine by Messrs. McLaren, of 1893, and| The second part of the volume, occupying about 
still yiving good and economic duty. Messrs. | two-thirds of the pages, forms a most instructive 


Ransomes, Sims and Jefferies’ design of 1878-91 is | introduction to a study of the physical properties 


illustrated by Fig. 11, with the high-speed pendulum | and molecular constitution of matter. 


Here the 


mk eovernors so long used by this firm,andalink| engineer is on more familiar ground, since the 
alive gear having a solid quadrant passing through | chapters deal, in turn, with the various magnetic 


* stec! block moving in a circular link forged to the | and electrical properties of matter. 


Many engineers 


valve rod instead of the usual slotted quadrant link | will welcome the chapter dealing with the related 


and solid die block. 


Messrs. Marshall, Sons and | cohesive characteristics, since these are involved 


ony ~ * of Gainsborough, in their initial design of | in the general subject of the strength of materials. 
"%, Fig. 12, placed the single-cylinder engine | In this connection, the work of Professor J. E. 





Lennard-Jones may well prove to be the initial 
stage of an investigation into the physical mechanism 
behind the phenomenon of elasticity, which is a 
matter of first importance to all engineers. Mr. 
Clark’s first volume contains a noteworthy collection 
of references to original papers, which should be 
of great value to those engaged on research, who 
will undoubtedly look forward to the publication 
of the two remaining parts of the series. 





di. . Secti. 1 Meeting of 
London: Perey 
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Transactions of the Sca ian S 
the World Power Conference, 1933. 
Lund, Humphries and Company, Limited. 
81. 15s. for set of seven volumes.] 

Ir would be very difficult to estimate the practical 

value of these Transactions to engineers in general, 

since the subject of the economic supply of power 
to large industrial and transport undertakings is 
examined in the 162 reports and papers, which 
occupy some 4,000 pages. Quite apart from 
the technical value of the matters discussed, 
manufacturers of engineering equipment will find 
information of direct interest to them, as many of 
the contributions indicate the trend of progress in 
certain directions and, consequently, suggest the 
need for the production of machinery and instru- 
ments to meet new demands. Having in mind 
the comparatively modest price of this set of records, 
they undoubtedly form one of the most valuable 
additions that could be made to the library of an 
engineering college. For the use of teachers, as 
well as students, this complete publication should 

be on the shelves of libraries connected with a 

technical college aiming at the liberal education 

of engineers. 

It is as unnecessary as it is impossible, within 
the space available for a review, to give detailed 
reference to matters that may be found mentioned 
in these papers, in view of the fact that summaries 
of the principal contributions were given in our 
columns at the time of the Conference. However, 
since the subject matter concerning various aspects 
of the main problem is more or less bound together 
in one volume, any one of which may be purchased 
separately, it may be noted that volume | contains, 
in addition to a very full index, a comprehensive 
review of the various papers and subjects investi- 
gated, and these are given in English, French and 
German. There is also included a special report, 
in English, dealing in a most detailed manner with 
velocity formule for open channels and pipes, by 
Mr. E. Lindquist, Chief Engineer at the Water 
Works in Stockholm. The multifarious engineering 
and economic problems that must be examined 
when dealing with the supply of energy to large 
industrial establishments are dealt with in the 
second and third volumes, the former being devoted 
to questions connected with electrical energy, 
while the latter volume forms a collection of the 
contributions relating to the supply of energy in 
the form of gaseous, liquid, and solid fuels. In this 
respect, it is of interest to note the common factors 
involved in the different methods that are utilised 
in various parts of the world for the distribution 
of large quantities of electrical energy, since these 
more or less determine the bases for the tariff 
charges that have been formulated in the respective 
countries. As might be anticipated, a mass of 
technical data emerges from these discussions, as 
well as a number of considerations concerning what 
may be called special cases. For instance, one 
of the papers deals with the progress made by the 
combine that is aiming at the export of power from 
Norway to neighbouring countries. 

Due to the utilisation of back-pressure steam in 

engine and turbine installations during recent years, 

the contents of volume IV indicate the remarkable 
advances which have been made in different types 
of factory in the use of one and the same plant for 
the supply of power and heat. In the case of 
large undertakings that utilise outside sources of 
electrical power for part of the load, matters 
relating to subjects dealt with in the two preceding 
volumes naturally call for attention, in addition 

to the possibility of using heavy-oil engines as a 

means of carrying peak loads. While the question 

of economics plays a leading part in these matters, 
designers of power plant will find here many 





attractive problems, this being particularly so 
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with respect to countries that possess considerable 
supplies of low-grade fuels. No less interesting 
are the accounts given on the related problems that 
appear in the engineering side of the paper and wood- 
pulp industries of Sweden. Many readers will peruse 
with interest the description of the high-pressure 
steam installation for combined power and heating 
purposes in Moscow, as well as the contribution 
giving the results obtained from the Léffler boiler 
plant in Czechoslovakia. 

It is apparent from the papers contained in the 
fifth volume that the supply of large quantities of 
energy to the iron and steel industries involves a 
wide knowledge of the possibility of utilising 
electrical sources of power in these industries. 
So much so is this the case that a special section 
is devoted to the equipment used in various large 
systems of electrical furnaces. Engineers interested 
in the papers pertaining to the more general applica- 
tion of electric and mechanical drives for industrial 
purposes will need this volume. 

When considering the most economical method of 
supplying power to railway systems, and transport 
organisations generally, due attention should be 
given to the available sources of energy in the 
country under consideration, after which the 
associated technical questions introduce themselves 
naturally. The papers in volume VI go to forman 
instructive collection of the factors that must be 
examined in deciding whether steam, electrical, or 
internal-combustion engine systems constitute the 
most advisable means of operating such under- 
takings. When a tramway or motor-omnibus 
system is involved, special attention is called for 
with regard to the problem of traffic control, which 
is a subject on which some interesting remarks 
were made by various speakers. In certain instances, 
there appear to be great possibilities in the way 
of railway undertakings supplying surplus energy 
to outside “ grid” systems arranged for the distri- 
bution of energy to adjacent districts. 

During the last few years marked advances 
have been made in the engineering side of marine 
transport, but, as shown in the contributions 
dealing with this sphere of enterprise and contained 
in the seventh volume, there is no reason to suppose 
that the immediate future will not reveal equally 
remarkable achievements. In spite of the success 
that has followed the application of heavy-oil 
engines for the propulsion of ships, both with and 
without electrical drives, some of the papers con- 
tained in this volume demonstrate that steam- 
driven installations continue to make progress 
in this direction. 

The discursive style used in works of this nature 
makes for easy reading, and any one of the books 
might well be taken as a means of passing an 
occasional half-hour in communication with engi- 
neers in other parts of the world, for the authors 
not infrequently refer to the difficulties that con- 
front them in their professional pursuits. 





Basic Units in Mechanical Drawing. Vols. I & Il. By R. P. 
Hortscner and A. B. Mays. New York: Messrs. 
John Wiley & Sons, Inc. London: Messrs. Chapman 
and Hall, Limited. (Price 10s. net. each volume.] 
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that scarcely ever leaves room for doubt. 

The book is an American one, and it is to be 
noted that chisel-pointed pencils and springbows 
are missing from a list of necessaries. It may be 
suggested that the use of a perspective object in the 
first lesson on Orthographic Projection is possibly 
a little difficult for a student at that stage, but 
throughout there is much more to approve of than 
to criticise, making allowance, of course, for the 
use of Americanisms, and for the fact that U.S.A. 
screw-threads and limit gauges differ slightly from 
ours. The English reader will not need to adopt 
the nomenclature employed, but can proceed to 
learn almost everything about the art of Mechanical 
Drawing that a competent draughtsman ought to 
know, from straight lines and good joins to artistic 
perspective pictures of mechanical objects. There 
is, at the end of vol. i, a considerable section on 
Architecture and Building. 

The student—or teacher, for this is eminently a 
teacher's book—begins, as it were, on the ground 
line by learning how to select and sharpen his 
pencils, put paper on board, care for his instruments, 
and choose the proper india-rubber. Useful ele- 
mentary geometrical constructions form a good 
starting point for drawing, followed by several 
“units” on orthographic projection. Freehand 
sketching, especially in perspective, is rightly en- 
couraged. It is a valuable facility in a draughts- 
man, often enabling him to explain by a few strokes 
what in any other way is merely bewildering. But 
the succession of short strokes advised by the 
authors is only for nervous folk afraid of deep water. 
If the sketcher can draw a bold line or curve in one 
stroke he will be unwise to cramp his style by using 
half a dozen. 

The dimensioning instructions are particularly 
good, the main points being to omit unnecessary 
figures, to put diameters on circles in preference to 
elevations, not to repeat dimensions in different 
views and, highly important, never to leave any 
arithmetic for the workman. On “ Assembly 
Drawings,” the system advised of writing the name 
of the material near the detail does not seem to 
compare favourably with the British practice of a 
separate specification table, together with our 
accepted section-lining to distinguish different metals. 
But this is rather a matter of system than draughts- 
manship, and if the reader has in mind the fact that 
not even the most painstaking book can be perfect, 
he will study the one under review with real admira- 
tion for its many good qualities. 








ELECTROMAGNETIC RADIATIONS. 


In commencing the fourth and final lecture of the 
series on Electromagnetic Radiations, at the 
Royal Institution, on Saturday, March 30, Lord 
Rutherford of Nelson, O.M., F.R.S., said that in 
the previous lecture he had described methods 
of studying light and investigating the ultra-violet 
and had shown how it made certain substances | 
phosphoresce and fluoresce. He had also shown that 
it had the important effect of discharging electrified | 








on matter, the radiation known as X-rays was pro- 


duced, but the energy of this radiation was only 
about one thousandth part of that producing it, 


It was believed that the radiation was produced 
by the slowing up of the electrons'’as they passed 
into matter. An important point, however, was 
that there was a limit to the frequency of the 
radiation that could be produced by electron 
impact. This maximum frequency E was given by 
the relationship E = Ve = h v = he/2, where h ig 
Planck’s constant, v the frequency, A the wave- 
length, c the velocity of light, V the applied voltage, 
and e the electronic charge. The lecturer then 
showed a slide giving the minimum wavelengths 
obtainable at different voltages and the class of 
radiation produced. We reproduce this in the 
accompanying table. It was believed that this 
law held universally, but how much energy was 
excited and its distribution in the spectrum was 
not so certain. 


ExciTaTIon OF RADIATION BY ELECTRON Impact. 








, Minimum Wave- Class of 
Voltage. length. Radiation. 
0-1 12-35 w Infra-red. 
1-0 1-235 uw Infra-red. 
2-0 r~,& Yellow-red light. 
10 1,235 / Ultra-violet. 
1,000 12-35 A Soft X-rays. 
10,000 1-235 A Soft X-rays. 
100,000 0-1235 A Hari X-rays. 
10° 0-01235 A Gamma ravs. 
10° 0-0001235 A Ultra gamma rays. 











Continuing, the lecturer said that all were now 
familiar with the properties of X-rays. They 
had the power of discharging electrified bodies, 
which Lord Rutherford demonstrated by direct- 
ing the rays on to a charged _ electroscope, 
the leaves of which rapidly collapsed. He also 
showed that they passed through wood and alumi- 
nium. It had long since been shown that when 
X-rays were directed on to different kinds of matter 
certain characteristic radiations known as the 
K, L, M, N, &c., radiations were produced, of which 
the K radiations were the most penetrating. We 
now knew that these radiations were actual waves 
and had a general idea of the method of exciting 
them. This the lecturer illustrated by the slide 
reproduced in Fig. 13.. In the atom, the positive 
nucleus was surrounded by electron shells, called 
K, L, M, &c., revolving in different orbits. If the 
atom were bombarded with electrons of sufficient 
energy, one of the K-shell electrons might be shot 
right out of the atom, leaving this shell one short. 
Then one of the electrons from the L shell would 
fall down to the K level, giving out radiation of a 
definite frequency in doing so. Similarly, electrons 
might fall from the M or N shells to the K shell or 
to the L shell, or from the N shell to the M shell. 
Thus radiations of six different frequencies, giving 
six different lines in the X-ray spectrum, might 
be accounted for. 

In 1913, Lord Rutherford continued, Laue had 
discovered that X-rays could be diffracted by 4 
crystal used as a grating, and the work had been 


| bodies and had drawn attention to the fact that|developed by Sir William Bragg and his son, 


Tuts is a well-printed, well-illustrated book on good | light could remove electrons from a body and impart | Professor W. L. Bragg. In this way, line spectra 


unglazed paper, which is always an attraction in 
itself. 
sound clear lines, in sixty-eight short chapters, 
which they prefer to call ‘“* Units.” 
the first words are a statement of the lesson’s object, 
followed by “What you should know about it.” 
Specific instruction is then given, with suitable 
drawings or diagrams, on ‘* How to do it,”’ a liberal 
series of appropriate and practical problems, well 
calculated to fix the information permanently, com- 
pleting the treatment. 

The reader is thus protected from mental con- 
fusion. If, for instance, he is interested for the 
moment in sheet-metal work and wishes to learn 
something of the development of cones or oblique 
cylinders and their respective intersections, the 
several separate “units” are there for prompt 
and helpful consultation. Whether the item be 
* Fastenings,”” “Assembly drawings,” “ Piping 
lay-out,” “ Electric wiring,” “‘ Blue-printing,” or 
any of the sixty-eight principal subjects covered 
by the index, the corresponding “unit” can be 


The authors have planned their work on/| with the 


| 


In every case 





This was in accordance | 


considerable speed to them. 
He intended then to 


quantum theory. 


|show how to produce shorter and shorter waves | 


and study their properties, but before doing so | 
he wished to mention, in connection with the 
ultra-violet, that by carrying out the experiments | 
in vacuo and employing diffraction gratings, it 
was possible practically to connect up with the 
X-rays. He was then going to drawn attention to 
some of the more important properties of X-rays | 
and y-rays. 

As was well known, Rontgen, in 1895, had dis- 
covered a penetrating type of radiation. He had 
shown that with a Crookes’ tube a stream of electrons 
was obtained from the cathode, which were then 
called cathode rays, and that they were deflected 
by a magnet. Streams of cathode rays carrying 
considerable energy could be produced, and by 
converging them on to a piece of platinum, the 
metal could be heated to redness. A tube made by 
De la Rue some 60 years ago, and operated by the 
lecturer, showed this effect. When the rays fell 





could be obtained, which had first been investigated 
by Moseley. A slide showing one of these spectra 
is reproduced in Fig. 14, the lines on the left corre- 
sponding to the K, and Kg electron paths in Fig. 13, 
and those towards the right corresponding to the 
L paths. The slide, the lecturer pointed out, was 
interesting in that it showed evidence of absorption 


| bands due to silver and bromine in the photographic 


emulsion, although these bands are hardly distin- 
guishable in the reproduction. The K lines, Lord 


| Rutherford said, were identical in form for all the 


elements and their frequencies were prop yrtional 
to the atomic number ; thus v « (Z — a) for the K 


| lines and » « (Z — 6)? for the L lines, Z being the 


atomic number and a and 6 being constants. 
Turning to the way in which X-rays ionise & 24, 
the lecturer said that the slide reproduced in Fig. 15 
showed what happened in a Wilson < hamber. 
Each of the lines there shown was the path of a0 
electron shot out by the passage of a beam of X-rays 
through a gas. The electrons were able to travel 
some centimetres, or even inches, through the 
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gas, the distance depending upon the frequency. 
The energy imparted to the electron was E =A v 
or rather A vy — , since an amount of energy repre- 
sented by w 

An interesting property of X-rays was that they 
were scattered just as long waves were scattered 
by matter, but the scattering of X-rays was mainly 
due to electrons. When a wave met an electron, 
on the old theory the electron would be caused to 
oscillate two and fro, the movement giving rise 
to radiation in all directions. At the higher fre- 
quencies, however, another effect came in, viz., 


Fig.13. 























(4922.6. 


the Compton scattering. To account for this, it | 
was necessary to depart from the classical wave 
theory and employ the quantum theory. To explain 
the effect, Lord Rutherford showed the slide repro- 
duced in Figs. 16 and 17. In Fig. 16, the quantum 
of energy h v was shown approaching an atom, and 
the effect of a collision with an electron was shown 
in Fig. 17. Since the collision must obey the | 
ordinary laws of the conservation of momentum 
and energy, hy =hAY+ BAY being the energy | 
of the scattered quantum and E that of the recoil 
electron. The frequency of the scattered quantum 
must therefore be less than that of the incident 
quantum. The slide reproduced in Fig. 18 was 
shown by Lord Rutherford to illustrate this effect. 
The upper line in each case, he said, was the K, 
line of molybdenum and below it the two lines | 





was utilised in removing the electron. | 





showed that the radiation was only slightly reduced, 


the absorption coefficient actually varying as 2°. If, | the energy, the frequency and wavelength could be 
| however, the radiation interacted with, say, an determined from the quantum relation. 

L electron, the electron could be forced out anda} Lord Rutherford then said he wished to deal 
large part of the energy of the radiation would be | finally with a type of absorption shown at very 
removed. Thus, if the wavelength of the radiation | high frequencies. With quantum energies up to 
were diminished, sudden increases in the absorption | about a million volts, the absorption due to 
would be experienced at frequencies corresponding | the Compton scattering effect was very marked, 
with those of the K and L electrons, as shown | but at higher frequencies than those correspond- 
in Fig. 19. The phenomenon was really a case of ‘ing to a million volts, a new effect, discovered 
resonant scattering, but was complicated by the less than two years ago, came in. Radiation of 
fact that the electrons could fall back in different | this character, he said, had the remarkable pro- 
ways. Lord Rutherford demonstrated the effect,! perty of practically producing matter out of 





Fie, 15. 














Fic. 21. 


using a smal] X-ray tube to produce the K radiation | 
of copper, in conjunction with an ionisation cham- 
ber, amplifier and galvanometer to render the inten- 
sity of the radiation visible by the deflection of a 
spot of light projected on to a scale. He first eo 
inserted a sheet of copper in the path of the rays and —— 





afterwards inserting a sheet of iron of exactly the | nothing! The positive nucleus of an atom was 
same thickness, when the radiation was almost | surrounded by a strong electric field, and, under 
entirely cut off. The reason for this, he said,| certain conditions, the high-frequency y-radiation 
was that the mixed K radiation of copper falling on | interacted with this field, and when it did so a positive 
copper was only able to excite radiation in its own | electron and a negative electron appeared. The 
atoms to aslight extent, so that the radiation passed | electrons always appeared in pairs so that, in a 
on practically unaltered. When falling on iron, | sense, there was a materialisation of matter from 
on the other hand, many of the K electrons would | radiation. If m were the mass of the electron, the 


of the same radiation, after scattering at 90 deg.| be removed from the iron and the energy of the 
from carbon, aluminium, copper and silver, respec- | radiation would be almost all absorbed. 

tively » were shown. The existence of two lines} The lecturer then explained how the wavelength 
in each case was due to the fact that in a collision | of the y-rays could be determined, using the appara- 
the energy might not be in all cases sufficient to| tus illustrated by the slide reproduced in Fig. 20. 
remove the electron, which then oscillated and | The substance, he said, was exposed to the rays in an 
emitted radiation at the same frequency as the | exhausted chamber containing a slit and a photo- 
incident radiation. When, however, an electron |graphic plate arranged as shown. The electrons 





actual energy resident in the mass was mc’, ¢ being 
the velocity of light. To produce a pair of positive 
and negative electrons, the energy of the quantum 
h vmust be greater than 2mc*, or more than 
10° volts. When using y-radiation of more than 
a million volts quantum energy, the pairs of 
positive and negative electrons appeared and a new 
type of absorption was experienced, The positive 


was removed by the collision, the radiation had a/|set free by absorption of a quantum with the | electron was first noticed in cosmic rays, but it 


, 
‘ower Irequency giving rise to the second line. 


( ontinuing, Lord Rutherford said he then wished | deflected by a magnetic field, so that a number | 
to speak of the characteristic of critical absorption | of lines appeared on the photographic plate corres- | 
which an atom showed, the effect being illustrated | ponding to absorption by the K, L & M shells. | tracks of a pair of electrons produced by y-radiation 
re wn slide reproduced in Fig. 19. As there shown, | From the positions of these lines, it was possible to | 

© absorption was less at the shorter wavelengths, | determine the energy of the electrons and, knowing 


b 


energy hv—w, as previously explained, were | could now be produced in the laboratory, and its 


track seen in a Wilson cloud chamber. The slide 
reproduced in Fig. 21 showed this, the two curved 


having an energy of 2-6 x 10° volts being clearly 
visible. Of the two tracks shown, that at the top 
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AUTOMATIC CONTINUOUS WEIGHING AND RECORDING MACHINE. 


CONSTRUCTED BY MESSRS. GEORGE WAILES AND COMPANY, LIMITED, ENGINEERS, LONDON. 
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was due to a negative electron and that on the right | instead of becoming more penetrating, as might 
to a positive electron. Incidentally, the slide | have been expected, it became less so. We could 
showed that the energy was not quite equally distri- | not be sure what happened with quantum energies 
buted between the two. In connection with these | exceeding about 10’ volts, but in the cosmic rays 
experiments, Lord Rutherford said, it must be borne | energies of 10° volts were involved, and it might be 
in mind that the outer structure of atoms was | that in the days to come we should be able to investi- 
made up of negative electrons. The positive electron | gate the properties of radiation at much higher 


was very rare and had a very short life. When it | frequencies than was possible at present. As 
. 1 I 


made its appearance from the y-radiation, it found | shown in the lectures, however, an enormous range 
itself in a world of negative electrons, and on | of frequencies had been covered, and we knew the 
coming in contact with one of the latter it dis-| essential properties of the radiations over this wide 
appeared in a flash of radiation. This was shown | region with reasonable certainty. 

by the slide reproduced in Fig. 22, the “ blob” 
at the end of the track representing the dis- Sxkopa Factories in Potanp.—We are informed that 
appearance of a positive electron in radiation.| the Skoda Organisation, Czechoslovakia, has recently 
The production of pairs led to a new kind of absorp- sold its aircraft factory, at Okenice, Poland, to the 


tion when the — dates seeded 10* volt Polish Government, and that the other Skoda concerns 
1on nen che quantum energy exceedec VONS. | in Poland, which manufacture electrical apparatus and 


As the energy of the radiation was increased, ' cables, remain unaffected by the change. 
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AUTOMATIC CONTINUOUS WEIGH- 
ING AND RECORDING MACHINE. 


Wurst the technique of the mechanical handling of 
large quantities of material by conveyor belts has been 
| greatly improved of recent years, in the directions 0! 
increased speed and quality of the belts, in the flexi 
bility of loading and transfer mechanisms and in the 
steadiness and reliability of the drive, such progress 
has raised fresh problems in connection with the 
weighing and recording. Clearly, these operations 
| must accompany the transport of the material if the 
advantages of increased speed and so forth are not to 
| be negatived, and continuous mechanism is therefore 
}essential. The ‘* Adequate” auto continuous weigher 
and recorder, manufactured by Messrs. George Wailes 
and Company, Limited, 382-388, Euston-road, London, 
N.W.1, for Messrs. Adequate Weighers, Limited, of the 
same address, the invention of Mr. 8. C. Brown, 
|M.I.Mech.E., is a development intended to meet 
exacting modern conditions. It is illustrated by 
Figs. 1 to 12 on this and the opposite pages 
Fig. 1 showing the small space occupied. Fig. 2 abov 
and Fig. 3 show the indicating and recording me ha- 
nism, which yields the following information: the 
amount of material passing the machine daily oF 
weekly ; the tonnage rate per hour passing at the 
moment of observation; the tonnage rate per hour i 
previous shifts; the length of time the conveyor hes 
been running empty ; what stoppages oc urred during 
the day and for how long; and whether the feed = 
been steady or irregular throughout the shifts. 4 


much of this information is recorded on a a = 
" ° > Us 
a permanent record is available, which can b¢ 
riods. 


with advantage for comparison with previous pe 
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The mechanism is divided into two distinct instru- 
ments, one of which, the integrator, continuously 
records and aggregates the net weight of material 
passing, whilst the other, the recorder, correlates weight 
with time. The utility of this separation will be dealt 
with later; at the moment the particular machine 
illustrated in Figs. 1 to 3, which embodies both 
instruments, will be described. 

The construction of the integrating part of the 
mechanism is shown in Figs. 9 to 12. From Fig. 12 
it will be seen that there are two cylindrical rollers a, 
having their axes parallel in the horizontal plane. 
One is driven from the conveyor belt, the motion 
being transmitted to the other by the gear train 6, 
both rollers rotating in the same direction. The inter- 
mediate wheel of this train turns a short shaft c, 
which is connected, through a differential gear in the 
box d, to a tapered roller e, the axis of which is parallel 
to that of the outer rollers in the horizontal plane. 
In the two “valleys” between the three are two 
balls f, f, which, resting on all three, transmit the 
drive from the cylindrical rollers to the tapered one. 
The balls act as intermediate gear wheels, and the 
tapered roller therefore rotates in the same direction 
as the other two. The difference in direction of 
rotation of the shaft c and of the tapered roller is 
of importance in connection with the function of the 
differential gear-box. The latter is furnished at one 
end with a pinion g, Fig. 12, which drives, through 
a gear train h, a shaft i, actuating the mechanism 
of the recording dial j. The dial-recording mechanism 
is of the counter type and registers the aggregate net 
load weighed, in any suitable units, on a graduated 
scale having a pointer as well as a counter window 
showing the total. 

[t will be clear that the gear-box rotates whenever 
there is any difference in speed between the cylindrical 
and the tapered rollers, while it remains stationary if 
these speeds are the same, when the counter mechanism 
's not affected. The method by which the speed 


CONTINUOUS 





difference is obtained and varied will now be con.- | 
sidered. The weighing arm k, in Figs. 10 and 12, | 
oscillates normally between two extreme positions | 
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marked “zero” and “full load,” respectively, the 
first being the position assumed when the conveyor 
belt is empty and the second that when the belt is 
loaded to its maximum capacity. The arm & is 
attached to the weighing beam and reproduces the 
latter’s movements as it turns on its knife-edges in 
response to a varying load on the conveyor belt. The 
balls f are enclosed in a yoke which, as shown in 
Fig. 12, is attached to the arm k, and are thus traversed 
along the rollers as the arm oscillates. The diameter 
of the tapered roller at the “‘ zero” point is the same 
as that of the outer rollers, and when the balls are at 
this point the speed of all three rollers is the same. 
The shaft c rotates at the same speed as the outer 
rollers, so that, with the balls in the zero position, 
the two shafts entering the differential gear-box rotate 
at the same speed, though in opposite directions. 
With the conveyor belt empty, therefore, the gear- 
box does not rotate and the counter is not in operation. 

When weight passes over the weighing mechanism 
on the conveyor belt, & is deflected and the balls are 
traversed along the rollers. It will be clear, con- 
sidering the balls as intermediate gear wheels, that, 
as they are moved away from or towards the gear-box, 
the speed of the tapered roller will be increased or 
decreased. The speed of the gear-box is thus varied, 
and the counter, driven from the gear-box pinion, is 
operated at a rate proportional to the deflection of the 
weighing arm. If the load is light, the pointer moves 
only slowly; a heavier load speeds up the pointer 
and more graduations of the scale are traversed. 

The construction of the gear-box is shown in section 
in Figs. 4 to 7, and diagrammatically in Fig. 8. 
The shaft c and the tapered roller e, numbered 1 
and 4, respectively, in Fig. 8, terminate in pinions, 
that on shaft 1 meshing with two twin wheels 2, at each 
side and diametrically opposite. The wheels 2 are of 
the same diameter and have the same number of teeth. 
The pinion on 4 similarly meshes with twin wheels 3 
on each side of it. The wheels of each twin pair which 
do not mesh with the pinions engage with each other 
in pairs, that is, the two wheels 2 mesh with the two 
wheels 3. This ingenious arrangement will be quite 
clear from Fig. 8, in which, however, the space between 
the two wheels is greatly exaggerated. The spindles 
of the twin wheels are carried in bearings in the end 
dises of the gear-box, as shown in Fig. 5. The axes 
of these wheels are, therefore, free to rotate about the 
common axis of c and e. 

From the directions of rotation indicated it will be 
seen that so long as the wheels connected with the 
shaft ¢ and those connected with the tapered roller ¢ 
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are rotating at the same speed, there will be no force 
tending to disturb the gear-box casing. If the speed 
of e and shaft 4 decreases by a movement of the 
driving balls, then the wheels 2 will rotate more rapidly 
than the wheels 3. As the rotation of the former wheels 
is determined by shaft 1, which has a constant speed, 
the difference in speed between the wheels 2 and 3 
can only be made up by the rotation of the axis of 2 
round the axis of 3. This causes the casing to rotate 
in a clockwise direction as viewed in Fig. 6; under 
these conditions the pinion g actuates the counter- 
mechanism. If weight is added to the conveyor the 
speed of the gear-box increases as the speed of e 
decreases. If the weight passing on the conveyor belt 
decreases, the balls are moved away from the gear-box, 
the speed of roller e increases, and the gear-box rotates 
more slowly so that the counter registers less. Should 
the balls retreat still further, beyond the zero point, 
the wheels 3, Fig. 6, will rotate more rapidly than the 
wheels 2, and, in consequence, the direction of rotation 
of the gear-box will be reversed and the pointer of the 
counter will move backwards. The use of this will 
be commented on later. 

In order to prevent slip between the balls and the 
rollers, a strong magnetic field is employed to keep the 
balls in contact with the rollers. Both rollers and balls 
are of hardened rustless steel, and the spacing of the 
rollers and the diameter of the balls are so proportioned 
that the latter can almost pass through the gaps between 
the former. This gives a balanced wedge-action drive, 
the magnetic field providing an additional cohesive 
force. The field is obtained by placing a row of 
permanent magnets, shown at / in Figs. 9 and 11, 
under each roller, the ends of the centre row being of 
opposite polarity to those of the outside rows, The 
magnets have a 35 per cent. cobalt content and set up 
a uniform field across the rollers for their whole length, 
which, whilst quite effective for the purpose for which 
it is intended, does not interfere with the free longitu- 
dinal traverse of the balls by the yoke. The outer 
rollers are carried in ball bearings, but the tapered 
roller and the gear-box are carried on friction rollers, 
marked m in the various drawings. The gear-box 
ends are connected by longitudinal bolts, to two of 
which the tubular shell is attached by small screws. 
The interior of the box contains thin oil. The surfaces 
of the rollers are, naturally, kept quite dry. It will 
be realised that the balls maintain a constant speed 
of rotation while rolling up and down the valleys. 
Operating experience has shown that no dashpot 
arrangement is necessary with this weigher. 

(T'o be continued.) 
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THE BARKING GENERATING 
STATION OF THE COUNTY OF 
LONDON ELECTRIC SUPPLY 
COMPANY. 

Tur aerial photograph of the Barking generating 
station of the County of London Electric Supply 
Company, which we reproduce on Plate X XII, is inter- 
esting for more than one reason. The position from 
which the photograph was taken enables the various 
buildings to be more clearly identified than is usual in 
such circumstances. The station itself, with a present 
installed capacity of 390,000 kW, is the largest in the 
country and this capacity will be increased to 465,000 
kW when the 75,000-kW set, now in course of erection, 
is completed in the near future. Lastly, in Jubilee 
Year it is worth recalling that the original station, 
with a capacity of 100,000 kW, was opened by 
H.M. the King on May 19, 1925. 

Turning to the photograph, the Central Electricity 
Board’s substation, which has a capacity of 225,000 
kVA, can be seen in the foreground. Beyond the 
boundary fence, the E-shaped building on the left is 
the switch-house of the B station. Behind it are the 
engine room and boiler house of the same station, 
the latter being distinguished by four chimneys. The 
93,750-kV A transformers, which form part of the equip- 
ment of this station, can be seen in front of the turbine 
room, while running out from the right-hand side of 
the latter towards the boundary fence is a low building 
containing the central stores, laboratery, offices and 
mess-room. The control-room for both stations and 
the switch-house of the A station can be seen farther 
to the right, while behind them is the turbine room 
of the A station. To the left of this turbine room, 
the one-storey building houses offices and stores, while 
behind and at right angles to it are the two boiler 
houses. To the right of the switch-house the outdoor 
transformers for the A station can be seen, while between 
the station buildings and the river are the running 
coal store, the travelling bridges and conveyors, 
and the cranes on the 1,000-ft. jetty. 

The equipment of the original station consisted of 
two 35,000-kW and two 15,000-kW sets, which were 
supplied with steam from ten 68,000-lb. stoker-fired 
boilers at a pressure of 375 lb. per square inch and a 
temperature of 700 deg. F. 
house in which these units were installed was completed 
by the addition of four similar boilers and of two com- 
bined steam reheater and boiler units. 


| Etat 
At a later date, the boiler | between Dieppe and Rouen, which have a maximum 
An express service is | 
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RAIL CARS ON THE FRENCH 
RAILWAYS. 


Tue use of rail cars has developed to a very con- 
siderable extent on the French railways, and five 
systems, the Etat, the Nord, the P.L.M., the Est and 
the P.O.-Midi, have now a total of 86 such units in 
} commission. A consideration of the whole problem of 
| railway service led to the decision that four types of 
vehicle could usefully be introduced. These were :— 
High-speed cars, offering particularly comfortable pas- 
senger accommodation, for long-distance runs on main 
lines ; high-speed cars of large carrying capacity for 
cross-country service between important towns ; light 
cars with good acceleration for stopping train service 
on branch lines; and light cars, specially arranged to 
offer good observational facilities, for tourist services. 
The type of car most extensively in use is the Micheline, 
of which the Etat railway has 24. These are mostly 
employed on stopping-train services, but the P.O.-Midi 
employ two of them for an express service between 
Vierzon and Montlugon, a distance of some 70 miles. 
More than one model of this ear is in use and a descrip- 
tion of the recent 56-seater type was given in our issue 
of July 20, 1934, while an account of the vehicle which 
is now in use on the London, Midland and Scottish 
Railway appeared in our issue of February 22, 1935. 


“-, 


speeds were even better than the figures given. The 
distance is about }? mile and if this part of the run js 
| subtracted from the total, the average speed on the 
}return journey works out at 51 miles an h The 


route traversed was of a very cross-country nature, and 
included comparatively little main line, but many 
junctions. The schedule was worked to the minute 
throughout, the only deviation being that a nop. 
scheduled stop of a minute, or half a minute, was made 
once or twice as the car had got a little ahead of its 
time. On the outward journey, where the route jp. 
cluded a 12-mile stretch of the Paris-Cherbourg main 
line, an opportunity was taken to open out and a speed 
of 75 miles an hour was reached and maintained with 
ease. At this speed, and throughout, the car rode very 
comfortably, and both the acceleration and braking 
were excellent, the rate at which the car could be 
pulled up, without discomfort for the passengers, when 
travelling at a high speed, being very striking. The 
organisation of this special run must have thrown much 
work on the traffic department of the railway, special 
instructions having to be issued regarding some twelve 
trains on each of the two days, in order to permit the 
passage of the special car without delays. Our thanks 
are due to the Etat railway administration for the 
opportunity of witnessing these interesting demonstra- 
tion runs and also for the convenient and pleasurable 





The cars employed on the Etat railway have maximum | journeys in connection with the visit to the Normandie 


speeds ranging from 60 miles to 75 miles an hour. 


by the four other systems, has also 30 Renault cars, 
operating in the regions around La Rochelle, Nantes, 
tennes and Cherbourg, and a two-unit train which 
maintains an express service between Paris and Caen, 
about 150 miles. It carries 36 first-class and 49 second- 
class passengers and has a maximum speed of 75 miles 
an hour. A description of both the single-unit and 
double-unit Renault cars appeared in our issue o 
March 1, 1935. 

Rail cars which have been built in smaller numbers, 
and which are in use mainly for stopping train services 


jon the Etat, P.L.M., P.O.-Midi, and Nord, are of the 


Aciéries du Nord, Decauville and Somua types. They 
have maximum speeds of about 60 miles an hour. 
Two Aciéries du Nord units are, however, in use on the 
railway, to maintain a semi-express service 


speed of 75 miles an hour. 
maintained on the Nord railway between Paris and 


The latter | Lille by two Société Franco-Belge three-car units which 


were designed to supply 44,000 Ib. of steam per hour, }are rated to have a maximum speed of 85 miles an 


and also to reheat 165,000 lb. of steam per hour from a 


temperature between 350 deg. F. and 450 deg. F. 
to 725 deg. F. 


In 1930, the second boiler house of the | P@S8engers. 
A station was built to contain ten pulverised-fuel | with electric 


hour. They consist of two motor cars and a trailer 
and carry a total of 30 first-class and 108 second-class 
They are propelled by Diesel engines 
transmission. Most of the other types 







fired boilers, each of which had an output of 135,000 Ib. | to which we have referred have Diesel engines, but the 
of steam per hour, and two 40,000-kW and two 20,000- | ttansmission systems are fairly evenly divided between 
kW sets were added to the turbine room. electric and mechanical. 




















































The first section of the B station was completed in 
1933, and is equipped with eight stoker-fired boilers, 
each of which is capable of supplying 205,000 lb. of 
steam per hour, at a pressure of 625 |b. per square inch, 
and a final temperature of 825 deg. F. 


kVA 12-5/33-kV transformer. During 1934 the 
number of kilowatt-hours generated at Barking amoun- 
ted to 1,177,082, 100, the coal consumption per kilowatt- 
hour generated being 1-25 lb. and the thermal effi- 
ciency 24-4 per cent. The maximum load was 291,000 
kW and the average station load factor 45-9 per cent. 

We have to thank Mr. W. J. H. Wood, M.1.Mech.E., 
M.I.E.E., engineer-in-chief of the County of London 
Electric Supply Company, for permission to publish 


the photograph, which was taken by Messrs. Aerial | 


Windsor House, Victoria 
information contained in 


Photographic 
street, S.W.1, 
this article. 


Company, 
and for the 








“Contacto Batrery-Terminat Paste.—Those of 
our readers who have had to handle the portable accu- 
mulators used for motor starting, lighting, wireless 
apparatus, &c., must at times have had difficulty in 
removing the terminals owing to the presence of corrosion 
a arising from the spilling or creeping of the acid. 
Not infrequently it is impossible to loosen the terminal | 
without breaking the screw, and occasionally the lug | 
or even the plates themselves, may be broken in an effort 
to remove a terminal that has been badly corroded. 
are informed that, in such cases, all trouble can be 
avoided by applying Contacto paste to the corroded | 
terminals, allowing it, of course, sufficient time to pene- 


The generating | and Trouville, a run of about the same length. A 
plant consists of two 75,000-kW sets which generate | description of the Bugatti unit appeared in our issue 
three-phase current at 12,500 volts and a frequency | 
of 50 cycles, and are solidly connected to a 93,750- | 


| rated horse-power is 800. 


| lent opportunity of observing the performance of this 


Wels hours 17 minutes from Dieppe to St. Nazaire and 


| these times included a stop tor lunch of 1 hour 14 


We would finally refer to the Bugatti cars of the 
Etat railway, which maintain an express service 
between Paris and Le Havre, a distance of some 130 
miles, and in summer a similar service between Paris 


of May 18, 1934, from which it will be seen that it 
is carried on two eight-wheel bogies and has four 
eight-cylinder petrol engines situated in the centre 
of the car. Mechanical transmission is used, and the 
two inner axles of each bogie are driven. The total 
The car is driven from the 
centre, the driver being placed in a dome which gives 
him a clear view in all directions. The body of the 
car is of streamline form. In connection with the 
visit to St. Nazaire on the 6th inst., to inspect the 
liner Normandie, and to which we referred in our last 
issue, a Bugatti rail car was kindly furnished by the 
Etat railway and made special journeys from Dieppe 
to St. Nazaire, and vice versa. This afforded an excel- 
interesting vehicle. The distance between the two 
towns by the route taken is 346-72 miles (558 km.), and 
the total running time for the outward journey from 
Dieppe to St. Nazaire was 7 hours 3 minutes, giving an 


The | which they made possible. 
Etat, which has more rail cars than the total owned | 








AMERICAN ROAD BUILDERS’ 
ASSOCIATION. 


At the end of January a convention was held in 
Washington of the American Road Builders’ Associa- 
tion, at which a great number of papers were presented 


| dealing with subjects ranging from methods of finance, 


and other matters of a purely legislative character, to 
construction and maintenance work and to research. 
In this summary it is proposed to refer briefly to the 








average speed of 49-1 miles an hour; the correspond- 
ing figures for the return journey were 6 hours 
55 minutes, corresponding to an average speed of 
50-1 miles an hour. 

The actual times occupied on the journeys were 


® hours 40 minutes from St. Nazaire to Dieppe, but 


trate between the adhering parts. The paste has the | Minutes at Le Mans on the outward journey and a} 


effect of dissolving the corrosion products, which can | corresponding stop of | hour 40 minutes on the return 


then be wiped off and the terminal removed with the} journey, and in addition, a stop of | hour 5 minutes 


fingers. The corroded parts are left quite clean, so that 
good electrical contact can be made. The paste itself is 
non-corrosive and will not damage clothing or other 
articles with which it may come into contact. It 

made by Messrs. United Acoumulators, 53, Victoria-street, 
London, 8.W.1, and is supplied by Messrs. F. J. Gordon 
and Co., Ltd., 114-116, Euston-road, London, N.W.1 


j at 


Rouen for tea. As will be clear, an excellent 
running speed was maintained throughout both journeys, 
and in view of the fact that the car started trom the 
steamer quay at Dieppe and returned to it, and that 
about 10 minutes was occupied in both cases in travers- | 
ing the quays at a walking pace, the average running | 


| diverted petrol-tax revenues in some way 


subjects of a non-engineering nature, but to deal more 
fully with the contents of particular papers containing 
information calculated to be of interest to road engineers 
in other countries than America. 

In the main, the general papers were confined to 
three matters: to the justification for the continuance 
of an adequate and economic highway programme ; to 
the principle that all highway revenues, including 
motor-licence fees and petrol taxes, should be devoted 
entirely to road construction and maintenance; and 
to the justification of the United States Government 
continuing appropriations for the completion of an 
adequate highway system throughout the country. 

The nature of the problems still confronting the 
United States may be appreciated from the fact that, 
of the 380,000 miles of road in the main State highway 
systems, no less than 92,000 miles have not been 
improved in any way. When the general situation, 
dealing with all roads throughout the entire United 
States, is considered, the position is shown to be even 
worse, for of the 3,200,000 miles of road only about 
900,000 miles have received sufficient attention to 
improve their quality. There seems to be a real need 
for improvement of the secondary roads, particularly 
those connecting farms with markets, while in many 
States great congestion exists in the regions near the 
larger municipalities, and wide arterial roads and 
by-passes are required. Further, it is claimed that 
there is no State highway system in the United States 
that does not need modernising and broadening to 
meet present, and the immediate future, traffic 
requirements. 

Some idea of the magnitude of the work will be 
appreciated when it is recognised that, according to 
the United States Bureau of Public Roads, nearly 
four million people depend entirely upon highway 
constructional and maintenance work for their livell- 
hoods. Actually, 50,000,000 dols. are spent ea h year 
on road-making machinery, while 75 million tons of 
crushed stone (nearly half of that produced by the 
commercial quarries), 41 million tons of sand, 60 million 
tons of gravel, and 70 million barrels of cement are use¢ 
in highway work, and the asphalts and asphaltic oils 
consumed amount to about half of the total production 
of five million tons. Such work, it is argued, affords 4 
useful means of providing employment in times of 
depression. It was shown at the Convention that of 


| the total pay-roll of those engaged on public works, 


only 43 per cent. was spent on road work, while it 

afforded work for 57 per cent. of those dealt with. 
As in many other countries, motor taxation provides 

large revenues, and highway programmes have been 


inaugurated on a scale not previously possible, but in 
1927 one State deflected certain of the funds av vilable 
to other purposes, and it was quic kly followe . by 

Since that time no fewer than 37 States have 


others. 
or another, 


until to-day nearly 200,000,000 dols. are being used 


for purposes for which it was not originally 
Most of the highways in America were construc 


intended. 
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when the speeds of motor traffic were much lower than 
thev are now. Their use without modernisation and 
widening for higher speeds and greeter traffic is thought 
to account, in some measure, for the increase in road 


accidents. It is contended that there is a direct 
relationship between the diversion of the petrol-tax 
revenues and highway safety. In regard to the 
continuance of the Federal Government appropriations 
for road works, it was contended at the Convention 
that every day 43,000 mail carriers used 1,250,000 miles 
of highways, a large part of which was not even 
maintained. 


SeconDAaRY-RoapD CONSTRUCTION. 


For his paper on “‘ Development in Stabilisation of 
Traffic-Bound Roads” Mr. H. G. Sours, engineer, 
of Summitt County, Akron, Ohio, dealt mainly with 
constructional and maintenance methods which had 
been found to give satisfaction. Stabilised roads he 
defined as those made up of a graded combination of 
fine and coarse aggregates, proportioned so as to 
permit the minimum amount of displacement of the 
component particles after they were once in place, 
cemented together with the proper amount of clay 
to act as a binding agent. It was possible to use 
bank-run gravel in this type of construction and to 
secure good results with it, whereas such sources of 
materials were often formerly not considered suitable 
for surfacing. The larger sized gravel should, however, 
be removed, because it caused difficulties in mainte- 
nance. When the work was being done on a new 
grade rather than on the stabilising of an existing road, 
the mixing was best carried out by first depositing 
the gravel, or coarse aggregate, in a windrow on one 
shoulder, and the clay on the opposite shoulder. If 
the clay in the sub-grade was suitable, it could be 
scarified and bladed on to the shoulder; if not, other 
clay had to be brought from a suitable deposit. The 
clay should be pulverised if it was lumpy, by blading 
or rolling. The windrows should then be brought 
from the shoulders and spread alternately in layers of 
coarse material and clay. This made the actual mixing 
more effective. Several methods were used for this. 
The work could be done by continuing to blade back- 
wards and forwards with a blade grader and tractor, or 
it could be done by the use of a multiple-blade drag, 
while in some places harrowing in layers had to be re- 
sorted to. The heavy road disc harrow was very 
effective and economical for mixing. As the discs 
could be set at any desired angle and were capable 
of cutting through the entire depth of material, it was 
unnecessary to mix in layers when using this equip- 
ment. When mixing was completed, the material 
should be bladed off on to the shoulders in windrows, 
and left there, if extremely wet or dry; and not laid 
down unless it had the proper amount of moisture to 
compact with. Sprinkling tanks could be employed 
in the dry season. The best results were obtained by 
laying the material down, levelling and compacting in 
layers, each of approximately 3 in. depth. When 
available, a tamping roller produced better results 
than the ordinary road roller. 

The one thing necessary to keep a stabilised road in 


good condition was to have at all times a sufficient 
amount of moisture in the material to keep it in a 
compact, dense and, to a large extent, impervious 


condition. Dry material, whether it be clay, silt, or 
sand, will dust off in dry weather, so that it must be kept 
damp. On the other hand, clay alone, or too much 
clay in a mixture with coarse mattrial, became plastic 
in wet weather. Consequently, it was necessary to 
supply the moisture by artificial means in dry weather, 
and to see that there was not too much clay present in 
the mixture, so as to cause trouble in wet weather. 
Calcium chloride was used to supply the required 


moisture. When the integral mix was used, this 
should be applied to the top layer of mixed material, 
and should not exceed 3 in. in depth, or 2 Ib. of calcium 


chloride per square yard. It might be spread over the 
loose top layer of mixed road material at a rate not 
exceeding 1} Ib. per square yard, the whole being thor- 
oughly mixed and all spread, levelled and compacted. 
The ce should be maintained by blading and 
dragging for a few days, until it was rather firmly 
compacted and should be followed by a surface applica- 
tion of caleium chloride to the extent of half a pound 
per square yard. 

When the method was adopted of applying the cal- 
cium chloride after the shaping and compacting of the 
‘op layer was completed, a spread of 1 Ib. to 1} lb. 


surface 


per square yard should be used. The best results 
rad ‘tained in this way, if done late in the day or 
a rains. After completing the application, the 


> should be kept under maintenance for several 
a y blading and dragging, until compacted firm 
“ smooth. The proper crowning on such a road 
8 = be approximately } in. to the foot. 

© stabilise an existing traffic-bound road, the mate- 
oa in the surface should be sampled and tested, and 
‘he proper amount of clay hauled to the site, and 


spread down the middle, or on one side of the road 
and pulverised. It should then be bladed to one side 
and the old base scarified. Should some new material 
be necessary it should be bladed off with the old. 
Mixing and finishing was then possible by practically 
the same method as described for new construction. 
In a continued dry period, the patching of deep holes 
might be necessary. A mixture of approximately 
50 per cent. graded gravel, under 4 in. in size, and 50 
per cent. sand-clay, together with 100 lb. to 150 Ib. 
of calcium chloride per cubic yard, had been found to 
make a good patching material. Properly con- 
structed, the stabilised road resulted very conveniently 
in low-cost construction, and was very well suited 
to the use of local materials. 


Roap-Grapine Pian. 

Mr. H. J. Spelman, district engineer of the 
Bureau of Public Roads at Washington, and Mr. 
N. L. Teer, a contractor, presented a joint paper 
on “Recent Developments in Highway ing 
Equipment.” In this, they contended that it appeared 
probable that the Diesel engine would replace all 
other types of internal-combustion motive power for 
road work, in much the same way as the latter had 
replaced steam plant. While the power shovel retained 
its place as the principal tool in highway grading 
equipment, the common 1}-yard size was giving place 
to larger units, even as large as 2 yards. Operating 
improvements were still possible. For equipment of 
the same capacity, the quantity of fuel used for Diesel 
engines was about half the petrol required, and 
the unit cost was also about half. The new plant 
also had the advantage that it was not so easily stalled 
under operating conditions, as the old. The savings 
on cost of fuel were quite a material factor in unit 
costs. For use in connection with power shovels 
on highway grading work, the pneumatic-tyred type of 
equipment was commonly employed, and the tendency 
was at present to larger units. Wagons were now obtain- 
able up to 14 cub. yards capacity, though those of 
8 cub. yards to 10 cub. yards were most common. 
Tractor-trailer types of equipment, with pneumatic 
tyres, seemed to be used to an increasing extent for 
transporting excavated material. There had recently 
been developed a removable tyre-track, which could 
be placed around the driving pneumatic tyres to provide 
positive traction on soft or slippery ground. One-man 
graders had been developed with greater power, 
capacity and range, making them more valuable in 
finishing operations. Heavier equipment, heavier, 
wider and longer blades, roller bearings and hydraulic 
controls were all valuable improvements contributing 
to greater efficiency. In some areas, heavy scrapers 
were used for the movement of excavated material. 
Recently, units with scrapers of 4 cub. yards or 5 cub. 
yards capacity had become common, while others up 
to 10 cub. yards capacity had been put to use. In the 
smaller types, there was a marked tendency towards 
the use of scrapers riveted to the tractor equipment, 
rather than forming independent units. 

A most important development for road work was 
the two-stage air compressor, with air or water cooling. 
It offered the advantage of lower fuel consumption 
per unit of air delivered, and had the decided advantage 
over the single-stage plant, on mountain road work, 
of maintaining almost full capacity at high altitudes. 
Complete ranges of standard two-stage compressors 
were now available, operated by Diesel engines. A 
recent development was a wagon drill that could be 
operated from the wagon at any angle. It facilitated 
certain of the clean-up drilling operations on heavy 
rock work. Another improvement was found in the 
cutting capacities of jack hammers. 


DEVELOPMENTS IN CONCRETE-Roap Maxine Pant. 

The improvements of plant for concrete-road making 
effected in recent years was the subject matter of a 
paper submitted by Mr. E. M. Fleming, the manager 
of the Highway and Municipal Bureau Portland Cement 
Association. In this contribution, bearing the title 
‘** Latest Development in Concrete Paving Equipment,” 
the author stated that overhead batcher bins, fed by 
industrial cranes, had become almost universal equip- 
ment. Batcher tunnels had become obsolete, because 
they required too much handling of materials, and 
derricks had been entirely replaced by the more mobile 
crane. In the new plant, both fine and coarse aggre- 
gate were measured entirely by weight, and the machi- 
nery for the purpose had been greatly improved in 
reliability and ease of manipulation. At central 
mixing plants, water was also weighed and, in some 
installations, there was an ordinary scale beam, on 
which a poise was set for the quantity of moisture 
in the coarse and fine aggregate. The poise on the 
main scale beam was then set permanently for the 
quantity of water used per batch, and the moisture 
in the aggregate was automatically deducted from this 
quantity by the other poise. The growing use of bulk 
cement had resulted in the development of plant for 


unloading and batching it. When hopper-bottom 
cars were used, the cement was dropped into a pit 
beside the track, from which it was conveyed by 
bucket or screw conveyors to a batching bin. If 
box cars were employed, the cement was pumped 
through hose and piping to the overhead bins. The 
real economy with the use of bulk cement was obtained 
through the ability to charge the mixer to its full 
capacity, and not only to that enforced by adherence 
to the prohibition, usually specified, of the use of 
fractional parts of sacks of cement, unless weighed. 
By the use of a machine combining a pre-mixer with 
a second mixer to complete the preparation of the 
material, it had been found possible to increase produc- 
tion by over 60 per cent. Actually, the work was 
done by having a single drum with two compartments. 

The standard paver had been improved by speeding 
up the drum during discharge, by the use of a more 
efficient discharging chute, by the use of a larger 
bucket, by adopting a wider charging throat, by 
increased power in the engines, enabling all the opera- 
tions of the mixer to be performed simultaneously, 
and by the automatic control, which introduced the 
water into the drum, raised the skip, and operated the 
discharge, all through one movement of a lever, and all 
simultaneously. Mixer beams, which used to be 
18 ft. to 20 ft. long, had been lengthened to 25 ft., as 
a standard, with a possible extension of a further 2} ft. 
Truck mixer drums had been redesigned to make them 
shorter, but of larger diameter, to assure a more 
uniform distribution of ingredients throughout the 
batch. Charging time had been greatly reduced, and 
smaller units were now available. For jobs requiring 
long hauls, portable transfer plant had been designed, 
that made it possible to haul batched aggregates in 
ordinary trucks, dump them into the transfer plant, 
and have them lifted mechanically to the drum of the 
truck mixer. It was no longer necessary to use a 
multiplicity of finishing machines on any job. The 
modern machine had been speeded up to finish the 
concrete produced by the modern paver. Vibration 
was now used in striking off and consolidating concrete 
pavement. It enabled a leaner mix to be used without 
reducing the strength, and resulted in a product that 
had reduced expansion and contraction. Electrically- 
operated and pneumatically-operated vibrators were 
now available for the purpose. 


SeconpaRy Roap SuRFACES. 


The next paper for consideration was one prepared 
by Mr. C. N. Conner, senior highway design engineer 
of the Bureau of Public Roads. It concerned ‘“ Latest 
Developments in Secondary Road Surfaces.” In the 
first part, the author referred to the conditions which 
had to be fulfilled for the application of Federal Govern- 
ment relief funds to the construction of such roads, and 
the minimum standards that had to be adopted in 
dealing with them. A survey conducted by the 
State Highway Commission of Indiana showed that 
heavily-used roads having high-grade surfaces paid 
for themselves under all systems of evaluation, but 
that secondary local roads with low-grade surfaces 
did not always do so. A tentative classification of 
bituminous wearing surfaces for roads, established by 
the Bureau of Public Roads, embraced 10 groups, and 
set up a basis for competitive comparison. By its use 
a determination was possible of the pavements most 
suitable for any project. A nation-wide survey had 
now been undertaken for the collection of comparable 
maintenance cost data. Increased attention to the 
need for the development of non-skid surfaces was 
desirable. Studies were being made on five selected 
subjects, by the Bureau, concerning the stabilisation 
of soils for use as road surfaces or foundations for 
surface treatments. They concerned the design of 
natural soil mixtures, the effects of methods of mani- 
pulation and compacting, the use of bituminous 
materials as admixtures, or as special treatments to 
destroy the colloidal properties of soils productive of 
detrimental volume changes, treatment with sodium, 
or other deflocculating chemical substances, and treat- 
ment with calcium, or other flocculating chemical 
substances. In a general concluding survey, the 
author claimed that considerable progress had been 
made towards the selection of a few types of bituminous 
materials best suited for low-grade construction, and 
also towards the development of a more uniform 
system of testing and specifying such materials. The 
provision of new equipment for the special purpose of 
these roads, such as rubber-tyred blading machines, 
various types of drag mixing machines, finishing 
machines, rollers and portable mixing plants, had 
assisted in the progress. 


LEVEL Crossinas. 
The necessity, or not, for the entire elimination of 
level crossings of railways and roads was discussed in 
a paper entitled ‘‘ Indicated Needs of Grade Crossing 
Elimination,” by Mr. E. W. James, of the Division 
of Highway Transport of the Bureau of Public Works. 
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Until recently, it had been found in the United States | be disengaged from the drive when the machine was 
that, in spite of efforts to reduce such crossings, their; working on a curve. The front roller was 4 ft. in 
numbers still increased ; for every crossing eliminated, | diameter and the other two 3 ft. 7 in. in diameter. 
new highway construction elsewhere added several more. | The motive power was a compound steam engine, the 
In 1930, however, the net reduction was 136, in 1931 it | water in the boiler of which gave an additional load. 
was 399, in the following year it was 632, and in 1933 | The total weight in working order was 14 tons. These 
it reached 1,241. It was impossible to abolish all| two machines have been cited, for purposes of com- 
of the many thousands of grade crossings at once. | parison, with two types of three-roller machines which 
Difficulties confronted the investigator in dealing with | have recently been developed in the United States. 
the selection of crossings for elimination, for many of | These are illustrated in Figs. 1 to 4, page 444. 
the most serious aceidents occurred at places of | From Figs. 1 and 3, it will be seen that in both 
detinitely minor importance, which under no reasonable | machines the third roller is very much smaller in 
programme could be abolished for many years to| diameter than the other two, whilst in the British 
come. Few railway crossings had accident records | examples all three rollers were much of the same size. 
comparable with those of many roadway intersections. | In one case, this small roller is at the rear of the machine 


Mr. Robert H. Ford, of the Rock Island Lines, had | and in the other is situated between the front and, back | 


roughly classified all existing crossings, indicating that | rollers. Another difference is that, in both cases, 


30,000 should be eliminated by separation of grades, | hydraulic cylinders are used to enable variations of | 


100,000 should have protection, while the remaining | pressure to be obtained with the small roller. 
106,000 were so unimportant that they ceuld either; The roller, of which a photograph is reproduced in 


| 
be closed or have some minor treatment. The con- | Fig. 3, is manufactured by Messrs. The Austin-Western 


clusion was clear that a general programme of all| Road Machinery Company. Aurora, Illinois, and is | 


crossing elimination was not justifiable on either | termed, by them, the “ Roll-a-Plane.” It is made in 
humanitarian or economic grounds, and the obvious | six weights, ranging from 5 tons to 12 tons. The 
course was to deal with the matter by classification and | power unit is an internal-combustion engine and the 


selection. The immediate need was a classification of | drive is through the rear roller only, which is divided 
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ference. If the pump is rotating in the direct shown 
it will be clear that the oil is entrapped at the suction 
side and is carried round in the ports of the rotor and 
in the spaces of the idler to the discharge outlet, into 
which the major portion is expelled by the displac ing 
effect of the vanes in the ports. The speed is relatively 
high. The hydraulic system can be extend«|, if re. 
quired, to operate a scarifier attached to the rear of the 

|machine. The beam to which the scarifying tines are 
attached is carried on levers so that it may be adjusted 
in a vertical direction. This adjustment, which 
| regulates the depth of cut, is controlled by « vertical 
hydraulic cylinder carried in a ball-and-socket mounted 
on the machine and having a similar joint for the 


|connection to the beam. A device is fitted to the 
cylinder which permits the searifier tines to float 
under pre-determined pressure when the rear rollers 
encounter excessive depressions, thus preventing loss of 
traction. It will be noticed in the illustration that the 
| machine is fitted with the usual scrapers on the rollers, 
| There is, however, an additional fitting for use when 
the machine is employed in rolling hot asphalt. This 
consists of fibre mats in contact with the surface of al] 
}the rollers. Sprays of water from the cylindrical 
| tank shown on top of the machine are directed on 
| to the mats. The roller surfaces, which are machined, 



























































































































crossings by traflic and train density, and an estimate | 
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the cost of construction 








THREE-ROLLER ROAD-ROLLING 
MACHINES. 


Avrnoucu the ordinary road-rolling machine has 
very often three rollers, as is well known, the rear 
pair work in parallel, being separated only because 
of the convenience of installing the power unit between 
them. As regards the rolling effect, there are, there- 
tore, in this type of machine virtually only two rollers 
irranged in tandem fashion one behind the other. The 
three-roller machines now referred to have three rollers 
arranged in series regardless of the manner in which 


each roller is divided or not in the transverse 
direction. Whilst a machine having two rollers in 
series will roll a road surface smooth, it will not 
necessarily roll it level, If the road under repair 
has, from any cause, a “ wavy "’ contour with a rela- 
tively short distance between the crests, the two-roller | 


machine simply tends to follow the contour much as a 
ship pitches among waves shorter than its length. 
rhe back rollers may even aggravate the unevenness 
as they descend into the concave depressions, and fur- 
ther, unless the surface material is spread in a uniform 
way at the start there is often a tendency for waves to 
form in the initial rolling. 


rhe existence of this difficulty has long been recog- | plane of the other rollers, and lowering it at each pass. | to the piston. The roller can be adjusted so that its 


nised and attempts have been made to overcome it by 
the introduction of machines with three rollers in 


series 


into two separate portions in the usual manner. The | are thus kept moist and the asphalt will not stick. The 
front and intermediate rollers are also transversely | sprinkling system is under control of the operator and 


divided, but in adjacent sections. 
roller is carried on a swinging frame, the arms of which 


the main frame. When the arms are in the vertical 
position the lines of contact of all three rollers are 
in the same horizontal plane and in this position from 
80 per cent. to 90 per cent. of the total weight of the 
machine is imposed along the contact area of the 
intermediate roller. This results on the 12-ton machine 
in a compression amounting to 500 lb. per lineal inch 
when the entire width of the roller is in contact with a 
high spot on the road surface. With a high area of 
less width the compression is increased proportionately. 
As the convexity of the intermediate roller is sharp, the 
* rolling pin ’’ action in smoothing out and compacting 
excrescences is very effective. 1t will be noticed in 
the illustration that the thrust of the roller in a hori- 
zontal direction is taken, when the machine is travelling 
forwards and the arms are in a vertical position, by a 
stop attached to the side plating of the machine. 
similar stop limits movement of the arm when the 
roller is swung clear of the road surface. 

It may be, however, that a high spot in a road under 
repair is sufficiently pronounced to make it impossible 
to roll it out by one pass of the machine. It can, 
therefore, be reduced in stages by commencing with 
the roller raised some distance above the contact 





This adjustment in vertical height, which also naturally 
| varies the pressure applied, is effected by swinging 


are pivoted on each side of the machine near the top of | 


A| 


The intermediate | may be used as required, 


| The second of the two American machines referred 
to earlier is illustrated in Figs. 1 and 2. It is 
jmade by Messrs. The Hercules Company, Marion, 
| Ohio, and the third roller is, in effect, an attachment 
| to the firm’s standard type of tandem machine. When 
| it is fitted, the machine is known as the ‘ Hercules 
| Ironer Roll.” The machine is made in various weights, 
that shown in the photographs being a 10-ton machine. 


} 
|The total wheelbase from the centre of the front 
| roller to that of the rear roller is 16 ft. 8 in. The front 
| roller is 44 in. in diameter, the divided middle roller, 


| which is the driven one, is 68 in. in diameter, and the 
}rear roller is 18 in. in diameter. As will be seen in 
| Fig. 2, this roller is of the full rolling width and is 
| divided transversely. The sections are mounted on 
jroller bearings on a shaft carried at the ends in a 
| pivoted yoke atta hed to the machine. The roller 
}end of the yoke is suspended from a cross-shaft also 
anchored to the machine on pivots. These parts are 
| best made out in Fig. 1. The height of the cross- 
| shaft, and therefore the position of the rolling plane 
| of the roller, is initially regulated by the two long bolts 
} seen on each side of the hydraulic cylinder in Fig. 2 

| The piston rod of the cylinder is connected to the cross 

| shaft and the latter to the roller yoke in such a way 

| that a toggle motion results when pressure is applied 
] 


rolling plane may be varied from 6 in. below to 7} in 


that of the main rollers. When set to the 


| above 


A notable example of a three-roller machine | the roller arms forward at the commencement of the| required plane, the degree of surface compression 


is that designed by Colonel R. E. B. Crompton, C.B., | operation and towards the rear as the rolling progresses. | imparted by the roller depends on the load on the piston. 
snd shown at the exhibition held in London in June,| This enables very fine adjustments in height to be | The hydraulic pressure can be varied at will from zero to 


1913, in connection with the International Road Con- 
of that year. An illustrated account of this 
roller appeared in ENGINEERING, vol. xev, page 878 
(1913), but a few comments may here be made upon 
it. The machine built by Messrs. Barford and 
Perkins, Limited, Peterborough (now of Grantham), 
ind had front and rear rollers 3 ft. in diameter. the 
intermediate roller being 3 ft. 6 in. in diameter. The 
the front and intermediate axles 
was 8 it. 6 in., and from the latter axle to the rear 
axk ft. 6 in. This asymmetry was provided 
in order to avoid the setting up of harmonic waves. 
The axle of the intermediate roller had a degree of 


ress 


was 


distance between 


was 6 


freedom of vertival movement; that is, it was not 
restricted in the downwards direction though it 
was in the upwards direction. On any high part 


of the road, which had been surmounted by the front 
roller, on being reached by the intermediate roller, 
had the full weight of the machine brought upon it. 
The machine driven on the intermediate roller 
only, by an Astor oil-engine and had a water-ballast 
tank, the total weight, when this was full, being 114 
We have been informed that, whilst the roller 
worked very well one straight length of road, it was 
not so satisfactory on curves; the design did meet 
with generally acceptance. 

A 
vol 


Messrs 


was 


tons. 


later machine illustrated in ENGINEERING, 
exxxii, page 667 (1931). This was exhibited by 
Arnold Waveless Road Roller Company, 
Limited, Brick House Farm, Kelvedon, at the Public 
Works, Roads and Transport Exhibition, London, 
1931. The wheel centres, measured from front to back, 
were 6 ft and 5 ft., respectively, and both the 
intermediate and back rollers were driven. The 
of the intermediate roller was fixed, relatively 
to the frame, when rolling, though it could be adjusted 
vertically in 
given by the roller. 


was 


ixle 


made, as it is clear that the arm has to move through 
a considerable angle for a very small degree of lift. 
As a matter of fact, the roller has to move forward 
nearly 12 in. before its contact surface is 4 in. above the 
plane surface. The arms are moved and held in 
position by double-acting hydraulic cylinders pivoted 
at their rear ends. On the bracket carrying the 
fulcrum of the roller arm there is a pointer travers- 
ing a quadrant graduated to indicate the height 
of the contact surface of the intermediate roller 
above the plane surface and easily read from the 
driving position. A ball-handled lever actuated in 
the direction the arm is required to move to adjust 
the height admits oil pressure to the appropriate end 
of the hydraulic cylinders. The steering is also 
effected by a double-acting hydraulic cylinder. This is 
arranged diagonally across the machine at the front and 
actuates a quadrant-shaped tiller. The effort required 
for steering is, therefore, confined to the moving 
of the cylinder-operating valve. 
lever with the arms arranged in a Vee, enables the 
machine to be steered from either side of the cab, 
The hydraulic pumping system is of interest. The 
pump is belt driven from the engine for the rear roller 
j}drive. The transmission to the pump is through 
}a clutch. 
j}may be kept “ idling” relative to the roller drive 
|} and the pump system is thus kept working so that the 
|} intermediate roller height or the steering can be 
|} adjusted. A cross section of the pump, which is of 
|} the rotary type, is given in Fig. 4. It is manufac- 





| tured by Messrs. Viking Pump Company, Cedar Falls, | 


Iowa. The casing contains a driven rotor with a 
number of peripheral ports, the sides of which are 
formed something like a gear tooth. Set eccentrically 
|} to the rotor is a rotating idler with radiating vanes 


order to regulate the amount of pressure | meshing, as shown, with certain of the bars between 
All three rollers were divided | the rotor ports. 


A fixed division of crescent shape 


A double horizontal | 


When the machine is at rest, the engine | 


300 Ib. per square inch. The degree of surface com 
| pression also varies with the proportion of the actua 
| width of the roller in contact with the road surface 

When the whole width of the roller is in contact, as in 
| rolling a flat surface as distinct from a * high spot,’ 
the maximum load that can be applied is 12,500 lb 

in the 10-ton machine, that is, more than half the total 
weight of the machine can be concentrated on the lin 
| of contact. With the normal width of roller, the con 

pression amounts to 300 Ib. per lineal inch. 

| This machine is, as in the one previously described, 
| steered by means of an hydraulic cylinder. It is 
driven by an internal-combustion engine, which also 
drives the hydraulic system. A sprinkling system for 
use when hot material is being used, is fitted. This 
is combined with a scraper in the case of the reat 
roller, as will be clear from Fig. 2. 








Tue CZECHOSLOVAKIAN IRON AND STEEL INDUSTRY 

The output of pig-iron in Czechoslovakia during F‘ bruary 
amounted to 58,766 tons, and the output of steel te 
191,936 tons. The total of nearly 151,000 compares © ith 
| only 90,000 tons in February, 1934 

} eussed 

|} Instrrvutton or ExgotricaL Enorverers.—The Institu- 
tion of Electrical Engineers is arranging a summer meeung 


| to be held in Belgium, probably from September 8 to 14 
|The programme will include excursions and visits © 
| works, and the itinerary will include Brussels, AntweTP» 
| Charleroi, Dinant, Liége, Tirlemont, and Ypres Further 
} details will be issued in due course. 

’ —- 


MAIeRFORM Carco Suips.—Three cargo steamers, —~ 
of 8,000 tons deadweight carrying capacity and the hulls 


| of which are being constructed to the Maiertorm Seen 
are building by Messrs. Deutsche Schiff und Maschinenbau 

A.-G., at Bremen and Bremerhaven. These vessels, 

| which are for the German subsidiary of on. 
vial 


| Unilever Company, are intended for the West 


: : ; | service, and will be large freighters fitted with recipre 
transversely, and either half of the driven rollers could | separates the idler and rotor for about half the circum- | cating steam engines and furnished with Scotch bouers- 
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SCRAPER-TYPE SELF-LOADING MACHINE. 


CONSTRUCTED 


BY MESSRS. R. WHITE AND 
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THE WHITE SELF-LOADING 
MACHINE. 


kLY loading machines had, as a rule, to be 
th material by hand, but, in recent years, the 
e has been elaborated so that, within limits, 
tion is automatic. In some forms, inwardly 
dises have been adopted, and in others 
ng arms. An altogether new departure is made 
machine, illustrated in Figs. 1 to 9, annexed, 
developed by Messrs. R. White and Sons, of 
In this machine, as will be fairly obvious 
r illustrations, a reciprocating scraper. is 
ed, the action being practically that employed 
ittock, an instrument with which vast quan- 
material have been shifted from the dawn of 
n race downwards. 
ppliance consists mainly of the usual canti- 
conveyor belt mounted in a portable or self- 
ed carriage. The machine illustrated is shown 
y an electric motor, but any suitable power 





| The trolley is worked to and fro by long connecting 
| rods coupled to links in two large chains passing over 
| two 18} in. sprockets, one pair of the latter being driven 
| from the motor, as will be evident from Figs. 1 and 3. 
| The stroke of the scraper is thus the distance between 
| the centres plus the sprocket diameter. Assuming the 
| scraper to have dug into the pile, it is drawn up the 
| trough by the chain being driven and feeds the material 
on to the conveyor belt, which carries it forward, 
delivering over the end of the cantilever as usual. 
As the scraper approaches the upper énd of its travel the 
lever a comes into contact with the stop 6, and the 
continued movement causes the scraper arms to lift to 
the position shown in full lines in Fig. 3. As this move- 
ment is completed, pawls c drop into catches and hold 
the arms up for the return movement. At the bottom 
end of the stroke the tongue of the pawls strikes the 
rollers d and disengage. allowing the scraper to fall 
into the heap of material, when the upward movement 
recommences. 
| The machine is designed to handle quantities per hour 





be provided. The single unit drives both | ranging from 5 tons to 50 tons, and larger sizes are 


' conveyor and the scraper gear, and is used | contemplated. 


For loading on to a conveyor at a 


propelling the machine, if of the self-moving | colliery the cantilever is not required, the scraper being 


From the drawings and photographs reproduced 


| made to deliver straight on to the main conveyor belt. 
m of the scraper will be clear. The scraper | The height to which the scraper is lifted can be varied to | Thursday, June 27, at Trinity College. 
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Fig, 2. 


Thus, for very fine material a plain scraper, like a hoe, 
can be used, while for very hard lumpy material, this 
is replaced by a composite tool formed of a number of 
independent picks, so that if one is obstructed by a 
hard body, the others will still sink into the pile. The 
pronged scraper shown in Figs. 1 and 2 is employed 
for coke. The drawings illustrate a 20-ton machine. 








LAUNCHES AND TRIAL TRIPS. 


“Satem,” “Savserte,” and “ THar,”’—Hatched 
swim barges, each to carry 160 tons. Launch: Salem, 
April 8; Salsette, April 10; and Thar, April 18. Main 
dimensions, 78 ft. 10 in. by 21 ft. by 7 ft. 9in. Built by 
Messrs. Harland and Wolff, Limited, North Woolwich, 
E.16, for Messrs. William Cory and Son, Limited, London. 

“San AmBrosio.’’—Single-screw oil-tank motorship ; 
Hawthorn-Werkspoor eight-cylinder, four-cycle, single- 


acting, supercharged, airless-injection Diesel engine. 
Trial trip, April 16. Main dimensions, 464 ft. by 60 ft 
by 32 ft. uilt and engined by Messrs. R. and W 


Hawthorn, Leslie and Company, Limited, Hebburn-on 
Tyne, for Messrs. Eagle Oil and Shipping Company, 
Limited, London. 

“Lorp STaNnHOPE.”’-—Single-screw steam trawler for 
fishing in the northern waters of Iceland, Bear Island 
and the White Sea ; triple-expansion engine supplied by 
Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, April 18. Main dimensions, 156 ft. 8 in. by 
26 ft. by 15 ft. Built by Messrs. Cochrane and Sons, 
Limited, Selby, for Messrs. Pickering and Haldane’s 
Steam Trawling Company, Limited, Hull. 

“ Her.”—Single-screw cargo steamer for service 
between Gdynia, Danzig and Antwerp; two-cylinder 
compound reciprocating engine with low-pressure Bauer- 
Wach exhaust turbine. Trial trip, April 18. Main 
dimensions : length, 243 ft.; beam, 36 ft. 6 in.; dead- 
weight carrying capacity, 1,550 tons on a mean draught 
of 15 ft. Built and engined by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Newcastle-upon- 
Tyne, for Messrs. Zegluga Polska, Spolka Akcyjna, 








Gdynia, Poland. 

“ AusTRaALIA Star.’’—Twin-screw cargo and passenger 
motorship for service between the United Kingdom and 
the Antipodes; two-cycle, double-acting, six-cylinder, 
airless-injection, Harland-B. and W. Diesel engines. 
Handed over to her owners, April 18. Main dimensions, 
535 ft. 6 in. by 70 ft. by 43 ft. 4 in. Built and engined 
by Messrs. Harland and Wolff, Limited, Belfast, for 
Messrs. The Blue Star Line, Limited, London. 








British WATERWORKS AssociaTiOn.—The twenty- 
fourth annual general meeting of the British Waterworks 
Association will be held from June 25 to 29 at Cambridge. 
The business meetings will commence at 11 a.m, on 
Wednesday, June 26, when, after an official welcome, 
the subject of “‘ National Water-Supply Policy Arising 
out of the Drought of 1933-34,’ following upon the 
report of the executive committee, will be discussed. 
The new president will then be installed and will deliver 
his presidential address. In the afternoon, at 2.30, the 
following papers will be read and discussed: “ Water 
Softening at Cambridge,”’ by Messrs. E. V. Suckling and 
P. Porteous; “The History of the Drainage of the 
Fens,” by Dr. H. C. Darby; ‘* Modern Methods of 
Management Control,”’ by Mr. T. G. Rose; and “ Bio- 
logical Research in Relation to Water Supply,”’ by Mr. P. 

yott. The annual dinner will be held at 6.45 p.m. on 
The whole of 


re hinged to a small trolley which runs in guides | suit the material being loaded, and different forms of | Thursday, Friday, and the morning of Saturday, June 29, 
will be devoted to visits, ' 


‘ides of the trough, extending up the machine. 


scraper are employed, according to the work to be done. 
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THE SOCIETY OF GLASS 
TECHNOLOGY. 

Ar the 18th Annual General Meeting of the Society 
of Glass Technology, held in Sheffield on Wednesday, 
April 10, 1935, Mr. Bernard P. Dudding, M.B.E., was 
elected President in succession to Mr. C. V. Evers. Mr. 
Dudding was also elected General Treasurer. Mr. F.C. 
Flint, B.S., was re-elected American Treasurer, and 
Professor W. E. 8S. Turner, O.B.E., D.Sc., was re- 
elected Honorary Secretary and Editor. The annual 
general meeting was followed by the 170th ordinary 


general meeting, at which two papers were presented. | 


The first, entitled “‘ The Purification of Sands,” was 
contributed by Mr. F. W. Adams, M.Sc. In the paper 
mention was made of the origin of sands and of the 
types of impurities which occurred in them likely to 
affect their suitability for the manufacture of colourless 
glass. Attention was mainly directed to British sand 
deposits, with particular reference to the amount and 
oceurrence of their iron oxide content. A_ short 
account was given of several chemical methods which 
had been tried in the past for treating sands to reduce 
their iron oxide content sufficiently to render possible 
their use for the manufacture of good quality white 
glass. In the process particularly dealt with in the 
paper dilute solutions of acid oxalates were used 
together with small quantities of ferrous sulphate. The 
sand to be treated was agitated for a short time with a 
solution containing these two chemicals at a tempera- 
ture of 26 deg to 65 deg. C. 

The second paper, by Mr. A. E. J. Vickers, was 
entitled “‘ The Effect of the Addition of Small Amounts 
of Volatile Salts upon the Viscosity and Surface Tension 
of a Molten Soda-Lime-Silica Glass.” The investiga- 
tion described was undertaken in order to obtain some 
exact information as to how the addition of such 
substances as ammonium sulphate, salt cake, borax, 
sulphur, &c., affected the viscosity and surface tension 
of a glass. Various methods were tried and finally 
the method of L. Margules was used for the measure- 
ment of viscosity, and a modification of the method 
due to L. Wilhelmy was adopted in the determination 
uf surface tension. A glass of the following percentage 
composition was used, namely :—SiO,, 75-66; Al,O,, 
0-74; CaO, 9-89; MgO, 0-18; Fe,O,, 0-04; Na,O, 
12-90; K,O, 0-18; and SO,, 0-01. To this, salts were 
added in the following quantities; salt cake 10 parts, 
ammonium sulphate 10 and 15 parts, and sodium 
nitrate, 10 parts, per 1,000 parts of sand; also borax 
to give B,O, of 0-7 per cent., and sulphur. In each 
case of a salt addition, the composition of the batch 
was adjusted so that the final glass always had the 
above composition with the exception of borax, in 
which case adjustment was impossible owing to the 
non-volatility of the borax. All the salts tried produced 
a decrease in the viscosity of the glass over the normal 
working range of temperature, ammonium sulphate 
and borax being especially active in this respect. The 
use of borax gave a glass of rather different character 
from the plain glass taken as the standard of com- 
parison. With ammonium sulphate, the final glass 
was of identical chemical composition with that taken 
as the standard. In the case of surface tension, the 
general effect was to lower the value, but the decreases 
obtained by the use of ammonium sulphate, borax and 
sulphur were unexpectedly large. A lowering of the 
surface tension would result in a very large increase in 
the rate of wetting of the batch, and hence would help 
in the glass-melting process . 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of this Society was held 
on Wednesday, April 17, in the Society’s rooms, 
South Kensington, Lieut.-Colonel E. Gold, D.S.O., 
F.R.S., President, being in the chair. Three papers 
were read and discussed. The first, “ Bracing and 
Relaxing Climates,”’ by Mr. W. F. Tyler, dealt with the 
question of whether the cause of bracing and relaxing 
conditions could be ascertained. The 
arrived at was that while relative humidity was the 
only ordinary meteorological factor that might control 
those conditions, and though doubtless it was frequently 
an important factor, yet on the average its effect was 
entirely swamped by one or more climatic stimuli of 
which we had no knowledge. In effect, the conclusion 
come to was that the problem of what bracing and 
relaxing conditions depend on was at present insoluble. 
In connection with the subject, a curious climatic 
phenomenon at Shanghai, for which no reason could 
be found, was described. 


traffic of the Nanking-road were so lethargic that they 
sauntered across it looking neither to the right nor 
left, quite oblivious to the risk of doing so. At similar 
intervals, not necessarily alternate ones, the opposite 
occurred. Men dashed across dodging cars; boys 
often doubled back like rabbits; women put their 


conclusion | 


On days occurring, perhaps, | 
once in six weeks, Chinese penapoy in the fast motor | 


| heads down and blindly fluttered over; and rickshaw- 
men raced along at extra speed, swerving to the right 
and left in an ecstacy of vigour. These two conditions 
|did not merge into the normal; they were sharply 
| marked. The only known approach to this behaviour 
in the West was the occasional collective wild orgy of 
skilful recklessness shown by the Paris taxi-drivers. 

In the second paper “ The Effect of Wind, Tem- 
| perature, Humidity, and Sunshine on the Loss of 
| Heat froma Body at a Temperature of 98 deg. F.,” by 
| Lieut.-Colonel E. Gold, the President, diagrams were 
given showing isopleths of the cooling power of the air 
in millicalories per square centimetre per second for 

winds up to 30 m.p.h. and for temperatures from 
| Odeg. F.to 90 deg. F. for (i) a‘* dry ” body at 98deg. F. 
| (ii) a “wet” body at 98 deg. F., for dry air, and 
| for saturated air; and (iii) a “‘ wet” body at 98.deg. F. 
| for wet-bulb temperatures from 0 deg. F. to 90 deg. F. 
They were based on the formule given by Sir Leonard 
Hill. 
| The cooling power of the air at Croydon had 
byte = ior each day of the 1934 both for 
|a dry vianiiheaset bely, exthiniteemeien tate 
| was given showing the number of days in each month 
| with different degrees of cooling power. In an exposed 
situation there was little difference, on the av 
between the cooling power by day and by night. 
effect of reducing the wind to values similar to those 
| ordinarily experienced in unexposed places had been 
examined for typical months. It was found that this 
smoothed the differences and reduced the mean values 
of cooling power by about one-third. The effect on 
cooling power in the day-time of solar and sky radiation 
was computed: in a warm summer month the gain of 
heat in the middle of the day exceeded the loss of heat 
by a body at 90 deg. F. in a situation when the wind 
was only one-quarter of that recorded at Croydon at 
100 ft. above the ground. The effect of loss of heat 
by outward radiation to sky and earth at night was 
shown to be generally insignificant compared with the 
losses due to convection and radiation to the sur- 
roundings at the temperature of the air. The relation 
between cooling power and the terms hot, warm, cold, 
was examined, and a scale suggested which agreed with 
a scale independently proposed by Conrad. From this 
scale a scheme of terms appropriate to different 
conditions of temperature, wind, and cloud was 
arrived at. 

The last paper, entitled “‘ Temperature Trend at 
Aberdeen from 1870 to 1932." was by Dr. A. E. M. 
Geddes, O.B.E. Temperature records at Aberdeen 
during the period had been examined to test whether 
| they showed evidence of a change of climate in the 
north-east area of Scotland durimg the period men- 
tioned. The first method adopted in the investigation 
was that of moving twenty-year summations of tem- 
perature. This method was first applied to the whole 
year. The results seemed to indicate a tendency, 
which was less marked at the end of the period. To 
| test the effect in the seasons, the year was divided into 

four, the winter season commencing with December. 
| From the charts exhibited it might be concluded that 
|from near the end of last century the climate had 
become milder in winter and spring and had remained 
unchanged in summer, while in the autumn it had 
become colder. It was found, from the examination of 
the months, that spells of warm seasons and warm 
}months had occurred, but that these spells had not 
| occurred simultaneously in all seasons or in all months 
of the same season. Milder winters had been expe- 
|rienced during the last half of the 63-year period. 
| There appeared to be no evidence, however, that the 
|change was progressive, or any guarantee that it 
| would continue. The cause of the milder winters 
could not be attributed to the increase in the number 
of houses, or to the increase of fuel consumption in 
ithe neighbourhood. It might be found in a more 
| persistent south-westerly air current during the winter 
| months. 














PERSONAL. 


Messrs. Reopes, Brypon anp Yovatr, Limrrep, 
Waterloo Engineering Works, Gorsey Mount-street, 
Stockport, inform us that the address of their London 
| office has been changed to 28, Victoria-street, 
Westminster, S.W.1. 
|} Messrs. Tecavemrt, Liurrep, Great West-road, 
Brentford, Middlesex, have appointed Mr. C. H. B. Price 
| manager of their publicity pt towreancheny Mr. Price was 

reviously in charge of the advertising department of 
. essrs. Skefko Ball Bearing Company, Limited, Luton, 
| and was, prior to that, with Messrs. Buck and Hickman, 
Limited, London, E.1. 


Mr. G. E. Yates has been appointed private secretary 
to Sir Arthur Robinson, G.C.B., C.B.E., secretary to the 
| Minister of Health. 

Mr. A. H. Guturne, M.Inst.C.E., M.I.Mech.E., has 
been appointed manager of the second-hand machine- 
tool department of Messrs. George Cohen, Sons and 
Company, Limited, at Sunbeam-road, Park Royal, 
London, N.W.10. 
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| TENDERS. 


WE have received from the Department Overseas 
Trade, 35, Old Queen-street, London, S.W.1 ticulars 
of tenders invited by various bodies in the Britis! posses. 
sions and in foreign countries. The closing d of each 
tender is stated below. Details may be obtained eo 
—- to the Department, at © above address 
the reference number being quoted in each cas:. r 

Water Turbines and electric generating and operat; 
machinery for Mount Bold rvoir Dam. South 
Australian Water-Supply Department, Adelaide - May 39 
(A.Y. 13,019.) {a 

Pontoon Suction Dredger, without means of })* pulsion, 
but with lete equi 





q t. Argentine Department 
of Surveys and Works, Buenos Aires ; June 19. (A.Y 
13,023.) 

Telephone Relays of various types. Posts and Tele 
€; pre Department, Melbourne; May 21. (A.Y 
3,024.) 


Calibrating Converter, three-phase, suitable for , 
eurrent supply of two or more three-phase meter-testing 
equipments ving a total output of 3 x 500 and 
3 x 1,000 amperes at 3 x 380 volts, 50 cycles. Johannes. 
burg City Council ; June 15. (A.Y. 13,025.) 

Telephone Cables, lead-covered. Union Tender and 
Supplies Board, Pretoria; May 17. (A.Y. 13,028.) 

Fish Bolts and Nuts, 30,000. Indian Stores Depart 
ment, Simla ; May 2. (G.Y. 15,062.) | 

Hurricane Lamps of various types. Indian Stores 
Department, Simla ; May 6. (G.Y. 15,063.) 

Superheater Boiler Flue Tubes and boiler smoke tubes 
Indian Stores Department, Simla; May 7. (G.Y. 
15,064.) 

Steel Tubes, seamless, for locomotive boilers, super 
heater coils and stationary boilers, and flexible steel 
tubing for steam. Argentine State Railways, Buenos 
Aires; June 9. (G.Y. 15,065.) 

Post Office Boxes, steel, private. Union Tender and 
Supplies Board, Pretoria; May 17. (G.Y. 15,071.) 

Copper Piping, seamless, 22,070 kg., of various sizes, 
and 50 m. of flexible copper tubing. Argentine State 
Railways, Buenos Aires ; May 20. (G.Y. 15,073.) 

Azles and Springs, for rolling stock. 
State Railways, Buenos Aires; June 5. (G.Y. 


Argentine 
15,076.) 
Trucks and Tramway Cars, light-weight. 

Johannesburg; June l. (G.Y. 15,077.) 


Trolley Omnibuses, comprising a chassis of the two- 
axle type and one of the three-axle type with regenera- 
tive control electrical equipment, and all-metal light- 
weight, double-deck, top-covered bodies for each. City 
of Johannesburg; June | (G.Y. 15,078). 


City of 








CONTRACT. 


Messrs. Davy Brotuers, Liurrep, Park Iron Works 
Sheffield, have just secured a contract from the Govern 
ment of the U.3.S.R. for a complete forging and rolling 
plant for the production of railway-wheel tyres, having 
an output of 36,000 tons per annum. The plant includes 
a 3,000-ton press, roughing and finishing mills, marking 
and rectifying presses, charging machines, hydraulic 
pumps and accumulator. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel_—The holiday set down at most of the 
big steel and engineering works has been one of the 
shortest for some years. At some works plant has been 
operating throughout the holidays. Order books gener- 
ally are in a healthier condition. Some works are 
suffering from the reaction which set in at the beginning 
of the year, but the position has shown improvement 
during the past two weeks. The output of basic steel 
billets has been fully maintained, and the demand for acid 
steel has expanded. Some works are turning out more than 
they were a year ago. Six of Sheffield’s steel firms have 
floated a company which will result in facilities being pro- 
vided to make this area independent of America for ts 
supply of electrodes used in electric steel-melting furnaces 
During the war, special works were erected in Sheffield 
at the request of the Government. The new company 

roposed to extend these works, and supply steel-makers 
with all the amorphous and cor carbon electrodes 
required for electric melting. The chemical and other 
industries will also be assured of a home supply for 
their important requirements. The heavy machinery 
and engineering sections are steadily employed. ne 
local firm is busily engaged on the production of a forging 
press for use by a leading Continental steelworks. W - 
on one of four large columns is finished; it weighs 
71 tons. An order has been received in this area from 
a South African gold mining company for nin winding 
engines. There is a steady call for railway rolling 
stock. Orders are more numerous on overseas account. 
Shipbuilding requirements of forgings and castings ar 





| up to the recent level, and mining equipment is in better 
|demand. The improvement is chiefly in respect of minine 
|developments abroad. The market in agri ultura’ 
| machinery and paris has broadened considerably; 0! 
}only are home users purchasing with more freedom. 
| but Colonial and other overseas customers art SS 
| larger supplies. The special steel-producing branches 
|are active, and tool manufacture is progressiv« 

| South Yorkshire Coal Trade.—Output of most clave 
|of fuel has declined owing to holiday stoppag** Ship- 


| demand on home account shows little chang: 
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abroad are up to recent standard. Industrial 
fuel is steady and railway companies are buying freely 
of various classes of coal. Housecoal sales show a 
but foundry and furnace cokes are in improved 


ments 


decline. - 
ae - gas cokeis firm. Quotations are : Best branch 
handpicked, 248. to 26s.; Derbyshire best house, 20s. 


+o 22s.; Derbyshire best brights, 17s. 6d. to 19s. ; best 
screened nuts, 16s. 6d. to 17s. 6d.; small screened nuts, 
15s. 6d. to 16s.; Yorkshire hards, 16s. 6d. to 17s. ; 
Derbyshire hards, 16s. 6d. to 17s. 6d.; rough slacks, 
8s. to 9s. ; and nutty slacks, 7s. to 8s. 6d. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—The Easter holidays have domi- 
nated conditions in the Welsh steam coal trade'this week. 
The collieries were closed down from noon last Saturday 
until tonight, when the repairing shifts went in to prepare 
for the regular working shifts on ursday morning. 
Shipments were partially resumed on Tuesday, when a 
number of men worked from six a.m. until noon on 
vessels that could complete cargoes out of the heavy 
stocks of coal carried over within that time. Two'shor- 
tened shifts were engaged on Wednesday, and normal 
working will be resumed from Thursday. Little new 
business has passed since the early part of last week 
and colliery order books are not well enough filled to 
give any great promise for the end of April and early 
May. While adjudication is awaited in respect of the 
Egyptian State Railways contract for 25,000 metric 
tons of Welsh sized coals for power houses, in respect‘of 
which the lowest Welsh tender is 24s. 2d. per ton c.i-f. 
\lexandria, While German coal is offered at 22s. 8d., 
t is believed that the business will be placed for Welsh 
»oal as specified. The tenders for the Welsh locomotive 
coal required by the Egyptians, amounting to 300,000 
metric tons, for delivery over the summer and autumn 
months, are not due at Cairo until May 1, and adjudi- 
cation will not take place for several days thereafter. 
\ great deal seems to depend upon the adjourned con- 
ference of the delegates of the South Wales Miners’ 
Federation over their policy of forcing the miners 
employed at the Taff Merthyr Colliery, who belong to 
the South Wales Miners’ Industrial Union, into the 
Federation, under their declared policy that all workers 
in the coalfield must be Federation members. The 
Federation has already spent some 14,0001. in strike 
pay to the men who lost their employment through 
their previous effort. The Federation leaders have 
declared themselves dissatisfied with the replies of the 
employers. The anthracite trade promises to settle 


down on more active lines after the holidays as the 
result of the resumption of regular shipments to Canada. 
Iron and Steel—The Easter holidays, while not 


affecting the production of pig iron in South Wales and 
Monmouthshire so seriously, have had a very decided 
effect upon the output of steel and tinplates, as usual. 
There is, however, an expectation of a period of activity 
to follow, and the Pontardawl steel works of Richard 
Thomas and Company are to be re-opened after idleness 
since last Christmas until recently, when the preparations 
for re-opening began. Other branches of the steel trade 
were busier up till the holidays, and at Chepstow, where the 
bridge and constructional works of the Fairfield Company 
are situated, there has been a shortage of skilled men for 
the ordersin hand. On the other hand, the ship-repairing 
trade has been quieter and some contracts have been lost 
to the northern yards. Mr. George B. Bailey, of Messrs. 
C. H. Bailey, Graham and Company, Limited, dry-dock 
owners, of Newport, Cardiff, &c., is making an appeal 
to the Government to send a share of the Admiralty repair 
and maintenance work to the Bristol Channel ship- 
repairing yards, which are efficiently equipped and have 
ample skilled men. A number of fitters and turners 
were sent from Newport to Devonport early in the month 
because of extra Admiralty work. Imports of Belgian 
and French steel are again being received at Newport, 
the makers adjusting prices to help to meet the extra 
luties pending the result of their efforts to secure a 
definite quota for shipments to Britain. 








NATIONAL AssocraTION oF HEATING, VENTILATING 
‘ND Domestic ENGINEERING EMPLOYERS.—At their 
annual general meeting, held in London on March 13, 


the National Association of Heating, Ventilating and 
Domestic Engineering wre. oem elected Mr. J. L. 
lusgrave to the Presidential Chair. 





Turin Cycte anp Moror-Cycie Farr.—A report on 


the recent Cycle and Motor-Cycle Fair, held in Turin, 
has been issued by the Department of Overseas Trade, 
35, Old Queen-street, London, 8.W.1. United Kingdom 
firms may obtain copies on application to the Depart- 
ment, quoting reference G.Y. 15,021. 


; BERLIN Moror SHow.—A confidential report on the 

nternational Motor Car and Motor Cycle Show, held 

mematy in Berlin, has been issued by the Department 

. verseas Trade, 35, Old Queen street, London, 8.W.1. 

ayy Kingdom firms may obtain copies on application 
the Department, quoting reference G.Y. 14,941. 





GENE " - 
ENERATION OF ELECTRICITY IN Great BrRITAIN.—A 


NOTES FROM THE NORTH. 


Guiascow, Wednesday. 
Scottish Steel Trade.—Conditions in the Scottish 
steel trade are still good and makers are experiencing 
quite a strong demand all round for immediate delivery. 
The future is causing a certain amount of uncertainty, 
however, because of the suspension of the negotiations 
between the British steel-makers and the Continental 
Steel Cartel regarding the quota of foreign material to 
be allowed into Britain. The matter is now under the 
consideration of the Government in conjunction with the 
steel makers’ committee, and as our export trade may 
be seriously disturbed if no satisfactory arrangement 
is reached, it is practically certain that every endeavour 
will be made to arrive at a favourable agreement. Local 
producers report a slight falling off in new business, and 
the scarcity of orders for new tonnage is largely respon- 
sible, — a point, but some improvement is anticipated 
after Easter vacation. The makers of black-steel 
sheets are still very busy and a i. * output of both 
heavy and light gauges is general. Home consumers 
are still the chief source of to-day’s business, as export 
orders are as scarce as ever. No ch has been made 
in prices, which are as follows :—Boiler plates, 91. 5s. 
per ton ; ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. 
per ton ; black-steel sheets, }-in., 81. 10s. per ton, and No. 
24 , in minimum 4-ton lots, 101. 10s. per ton ; 
and vanised corrugated sheets, No. 24 gauge, 131. 
per ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 
Malleable-Iron Trade.—The improved state of the 
malleable-iron trade of the West of Scotland is well 
maintained, and quite a fair tonnage of wrought-iron 
and steel soostied bars is being put through at the 
present time. The export side of the business is ve 
poor, however, as few orders are on hand. The outloo 
for the trade is considered to be satisfactory, and makers 
are very hopeful of the future. The following are the 
current market prices :—Crown bars, 91. 15s. per ton for 
home delivery, and 91. 5s. per ton for export; and 
re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 
Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade a steady demand is being experienced both for 
hematite and foundry grades of iron, and the output 
at the present time is being ‘well taken up. While 
current business is very satisfactory and order books 
represent quite a large tonnage, the forward inquiry is 
not very good. Deliveries are mainly against home 
business, as orders for overseas lots are very few in 
number and of small tonnage. Prices are unchanged 
and are as follows :—Hematite, 7ls. per ton, delivered 
at the steel works ; and foundry iron, No. 1, 72s. 6d. per 
ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 
Scottish Pig-Iron Shipmente.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, April 20, only amounted to 135 
tons, all of which went overseas. During the corres- 
ponding week of last year the figures were 220 tons 
overseas and 31 tons coastwise,"making a total shipment 
of 251 tons. 
Scottish Pig-Iron Trade Wages.—Messrs. Kerr, MacLeod 
and Macfarlan, Glasgow, have made the following 
intimation to Messrs. Thomas Petrie and John Brown, 
joint secretaries of the Pig-Iron Trade of Scotland :— 
““In terms of the remit, we have to report that the 
certified returns for January, February and March, 19365, 
made by the employers to us, show an average net selling 
price of 31. 5s. 8d." This means that there will be no 
change in the wages of the workmen on basis rates. 
Shipbuilding—The Burntisland Shipbuilding Com- 
pany, Limited, have just secured an order to build a coast- 
ing steamer of 1,420 tons deadweight for Messrs. Joseph 
Constantine Steamship Line, Limited. The propelling 
machinery will be supplied by Messrs. North-Eastern 
Marine Engineering Company, Limited, Sunderland, and 
will include superheaters, in which connection poppet 
valves are being fitted in the h.p. cylinder. The new ves- 
sels will be designed on similar lines to the steamer Avon- 
wood, built at Burntisland last year for the same owners, 
but will have some improvements introduced making 
for higher efficiency. Messrs. The Caledon Shipbuilding 
and Engineering vy a Limited, Dundee, have just 
booked a contract to build a passenger steamer for the 
Indian coastal service. 








CanapianN Extectricat STANDARD SPECIFICATIONS.— 
Two specifications, which have recently been issued by 
the nadian Engineering Standards Association, 
Ottawa, under Part fr of the Canadian Electrical Code, 
deal with Capacitors for Use in Suppressing Radio Inter- 
ference and the Construction and Test of Outlet Boxes, 
tively. The capacitors covered are those for use 
on alternating or direct-current circuits operating at a 
pressure not more than 750 volts to earth, and include 
single units and those incorporated in a complete assembly 
(surge traps). The casings are generally to be of metal. 
Indeed, non-metallic materials will be made the subject 
of special investigation before approval is granted. 
They are to be capable of withstanding a pressure some 
four times the effective —- both between the plates 
and between the plates and the housing, and to endure 
being dropped three times on a concrete floor from 
a height of 30 in. The outlet boxes covered in the 





aeemnent issued by the Electricity Commission, Savoy- 

ap Strand, London, W.C.2, shows that during the 

wondhaars © months of 1935 the total amount of electricity 

— by authorised undertakers was 4,699 million 

free’ ompared with 4,270 million units during the 

sale juarter of 1934. The difference of 429 million 
‘8 represents an increase of 10 per cent. 





second specification are those intended for use in non- 
hazardous locations on conduit, armoured-cable, and 
non-metallic sheathed-cable installations for housing 
flush switches and other devices and for the protection 
of wiring joints. The design, arrangement of screws 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate,S.W.1. General Meeting. “ Recent 
Developments in Hydraulic Couplings,” by Mr. Harold 
Sinclair. Yorkshire Branch: Thursday, May 2, 6.30 >. 
The Temperance Hall, Princess-street, Huddersfield. Joint 
Meeting with Tar HuDDERSFIELD ENGINEERING SOCIETY. 
“* Moving Bridges,”’ by Mr. F. W. Thompson. Institution : 


Friday, May 3, 6 p.m., Storey’s-gate, S.W.1. Extra 
General Meeting. (i) “ in Design and peatiettion 
of the Lysholm-Smith Torque Converter, with Special 


Reference to the Development in England,” by Dr. H. F. 
Haworth and Mr. A. Lysholm. (ii) “ Voith Turbo Trans- 
missions,”’ by Dr.-Ing. W. Hahn, translated by Mr. Harold 
Sinclair. 

Nortu-East Coast InstiruTion oF ENGINEERS AND 
SurPsvuitpERs.—To-night, 6 p.m., The Mining Institute, 
Neweastle-upon-Tyne. ‘ Ship Collisions,” by Mr. H. E. J. 
Camps. 

InstrTruTrion or Crvm Enctneers.—Belfast and Dis- 
trict Association: Monday, April 29, 6.30 p.m., The 
Queen’s University, Belfast. General Meeting. 
Institution : Tuesday, April 30,6 p.m., Great ——_ 
street, 5.W.1. “The Laws of a Mass of Clay under 
Pressure,” by Mr. M. A. Ravenor. 

Iron anp Stes. Instirure.—Sixty-Sixth Annual 
Meeting and Symposium on the Welding of Iron and 
Steel, Wednesday, Thursday and Friday, May 1, 2 and 
3, 10 a.m., The Institution of Civil rs, Great 
George-street, S.W.1. For Bee page 335 
ante. Thursday, May 2, 7 For 7.80 pim., Connaught 
Rooms, Great Queen-street, W.C.2, Annual Dinner. 

Roya. Instrrution.—Wednesday, May 1, 5 p.m., 
21, Albemarle-street, W.1. Annual Meeti Friday, 


May 3,9p.m. “ Iron and Steel,” by Sir William Larke. 
INsTITUTION OF ELEcTRICAL ENGINEERS.— Wireless 
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Fie. 2. Rear View or Hercouites RoOLver. 


RAILWAY ELECTRIFICATION IN 
BRAZIL. 


\ FURTHER stage in the conversion of several miles | 


of railway in the neighbourhood of Rio de Janeiro 
from steam to electric traction was reached on March 14, 
when a contract was formally signed by officials of the 
Brazilian Government and Messrs. the Metropolitan 
Vickers Electrical Company, Limited, Trafford Park, 
Man hester 

Che contract comprises both main-line and suburban 
electrification from Riode Janeiro to Barra do Pirahy 
on the main line and from Deodoro to Santa Cruz on 
the Mangaritiba line, as well as the branch line from 
Guedes da Costa to Paracamby The total route 
mileage is 147 km.. mostly double or quadruple track, 
making a track mileage of some 334 km. The direct 
current system at 3,000 volts with overhead collection 
will be used, and the contract will be divided into 
two stages, the first covering the suburban system 
terminating at Nova Ignaseu on the main line and 
Baugu on the Santa Cruz line, and the second the 
remainder of the scheme outlined Multiple-unit 
trains will be used for the suburban service, which will 
he intensified and accelerated; and eventually the 
main-line passenger and goods traffic will be hauled 
by locomotives to the end of the electrified sections 

During the first stage power will be obtained on the 
three-phase system at 25 kV and a frequency of 50, 
and will be converted to direct current at Mangueira 
and Deodoro by three 2,500-kW rectifiers The 
3,000-volt direct current from the rectifiers will be 
supplied to the overhead line through high-speed 
ircuit-breakers which will act as section switches 
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load of 200 or 220. Each motor-coach will be equipped 
with four 175-h.p. motors and will be controlled by 
Metropolitan-Vickers electro-pneumatic equipment 
Current for control purposes, as well as for air com 
pression and lighting, will be supplied at 100 volts from 
a 13-kW motor-generator. The brakes will be of the 
vutomatic air type. The trains will be operated at an 
acceleration of about 1-8 km. per hour per second, and 
| will run at about 70 km. per hour on level track. 
There will be nine passenger locomotives of the 
| 2-6-6-2 type, which will weigh 130 tons in working order 
and have a rating of 2,862 h.p. for one hour and 
2,340 h.p. continuous. They will be equipped with 
six axle-mounted motors of 477 h.p. and will be capable 
of hauling a 500-ton train on the level at 90 km. per hour 
The 15 freight locomotives will be of the 0-4-4-0 type and 
will weigh about 76 tons. They will be equipped with 
four 395-h.p. locomotives giving a one-hour and 
| continuous rating of 1,580 h.p. and 1,320 h.p., respee- 
tively. They will be capable of hauling a 1,000-to! 
train. In addition, there will be six locomotives o! the 
| 0-4-4-0 type, which will be equipped with four 175-b.p 
| motors for hauling mixed passenger and freight trains 
In addition to the Metropolitan-Vickers oe 
the principal sub-contractors are Messrs Brito 
| Insulated Cables, Limited, Prescot, for the overhead 





Current for signalling will be supplied at 4,400-volt | lines and transmission ; Messrs. The British Th —_ 
single phase through a separate transmission line, and | Houston Company, Limited, Rugby, for the . e — 
will be stepped down to 110 volts where required by pole- | and high-speed circuit- breakers ; Messrs. The Ge! 
transformers. Control will be effected on| Railway Signal Company, Limited, London, 
the remote-control system from Deodoro. 
The suburban rolling-stock will consist of 78 units |Cammell Carriage and Wagon Company, ~ 
each comprising one motor and two trailer coaches, | the coach bodies and trucks. The first stage of the m 
with a seating capacity of 68 or 72 and a rush-hour' will probably be completed in two and a half years. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.32. 
esire to call the attention of our readers to 

we tet that the above is our SOLE ADDRESS, 
and that no connection exists between this 








y other publications bearing 
Journey ot similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE | 
ADDRESS LONDON. 


TstePHONE NumBeR—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any | 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
For the United Kingdom ............... £3 5 0 
For Canada— 
Thin paper copies................ £218 6 | 
Thick paper copies................ £3 3 0 | 


For all other places abroad— 
Thin paper copies................ £3 3 0 
Thick paper copies................ £3 7 6 
Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 
ADVERTISEMENT RATES. 

The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per | 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be | 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to ‘‘ ENGINEERING,” Ltd. 














Cheques should be crossed “‘ The National Provincial by His Majesty. 
Post Office | —— lle 
Orders should be made payable at Bedford Street, | RLECTRICITY 


Bank, Limited, Charing Cross Branch.” 


Strand, W.C.2. 


| Notes from the North 


ENGINEERING. 
| the existing undertakings, as well as their assets, 


CONTENTS. stun! 
Early Traction Engines (Illus.) . 43] | material and immaterial. Incidentally, the owner- 
Literature.—The Electronic Structure and Pro- ship of selected stations would also be vested in 
the Central Board. The only exception to this 


perties of Matter. Transactions of the Scandi- 
navian Sectional Meeting of the World Power | transformation is that a few of the large municipal 


Conference, 1933. Basic Units in Mechanical | undertakings might be retained as special Regional 
“oe borg? oe ul rea stowcii ; po Boards. Those Cinderellas of the industry, the 
4 ectromagnetic Radiations (/(us.) : . "| Joint Electricity Authorities, would, however, finally 
Automatic Continuous Weighing and Recording | dis —s : f sie abmation, 

Machine (IMus.) 434 | disappear, after many years of suspended animation. 


On the other hand, the second author* desires 


The Barking Generating Station of the County ; nai . , 
| to see generation and distribution still separately 


of London Electric Supply Company (JIlus.).... 438 


| Rail Cars on the French Railways 438 | controlled, though he suggests the formation 
| American Road Builders’ Association 438 | of a central body to deal with the latter problem. 
| Three-Roller Road Rolling Machines (Jilus.) 440 The duties of this body would, however, be only 
The White Self-Loading Machine (Illus.) 14! | supervisory, and the ownership of the under- 
Launches and Trial Trips 441 takings would remain in the present hands. A 
The Society of Glass Technology 442). P fens ” 
The Royal Meteorological Society 142 | Standard of efficiency would be fixed and backward- 
Personal r , 442 | Ness or recalcitrancy would be punished by temporary 
Tenders 442|0r permanent transfer of the business to another 


Contract r 
Notes from South Yorkshire 
Notes from the South-West 


442 | distributor, or to the central body. This would 
442 | not mean the establishment of yet another body, as 
443 | it is suggested that the new controlling authority 
443 | should be the Electricity Commission. — Inci- 


Notices of Meetings ~- 443 | dentally, to do this would place this sorely tried 


Books Receive 443 ag : ee 
Scieesr geaneiiaiai in Brazil ‘4 and much-criticised department in a position to 
Electricity Supply Problems 1 445 | Peceive even more buffets than hitherto. 

Notes __ 44¢| In addition to these three detailed schemes, 


446 | certain newspapers are acquiring the habit, when 
448 | occasion serves, of directing their attention to one 
451 | aspect of the industry, and that perhaps not the 
Labour Notes............-c.-c000 wastes -- 452) least important: the prices charged. The numerous 
Steamships with Main Boilers on Deck (JUlus.).. 453 articles, which appear on this subject from time 
The Lewis Single-Drum Water-Tube Boiler (Illus.) 453 | : oe , a : ; 
I “catin gs to time, are in common form. They begin by 
zaunch of the Quadruple-Screw Turbine Steamer ae . . i d for 

“ Queen Mary ” (/Ilus.) 454 | Pomting out how high is the price charged for 
Slide Rules with Differential Scales * 456 lighting in the particular area selected for criticism, 
Catalogues : 456 | and go on to compare it with the lower price charged 
Two One-Page Plates —EARLY TRACTION | @ second, often adjacent, area. They also 

ENGINES. THE BARKING POWER | Summarise, more or less accurately, the way in 

STATION OF THE COUNTY OF LONDON | which a reduction can be obtained, and suggest 

ELECTRIC SUPPLY COMPANY. that local agitation for this purpose should be 

—— - = —- staged. It is true these criticisms refer almost 
|exclusively to the position in areas near London 
| where early legislation, as is well known, has provided 
« plentiful crop of sour grapes for present consump- 
tion. Like most similar articles in this class of 
| journal, precision in points of technical detail is 
not high, but the arguments advanced are such as 
to give rise to the suspicion that some Machiavellian 
ee | influence, perhaps even within the industry itself, 
ANNOUNCEMENT, |may be at work. High prices are, it is recognised, 
“ ENGINEERING” of May 3rd will contain a|#n obstacle to progress, and those who have adopted 


The Economical Operation of Excavators 
The Institution of Naval Architects . 
Notes on New Books 
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Special Section devoted to the Progress of Science | the contrary policy may not be averse to pressure 
and Engineering during the Twenty-five Years’ being exerted on the others. However this may be, 
Reign of His Majesty King George V. This will | Such articles tend to engender a spirit of discontent 
include Forty Contributions, in the Various Fields | With present tariffs, which is hardly for the good 
| Covered, by Eminent Men who have been Honoured | of the industry, and may lead to undesirable 


| reactions if something is not done to exorcise it. 
Tariffs are a subject in which the supply engineer 
can find matter for endless argument. They are also 
the aspect of electricity supply in which the con- 
sumer is most interested, though the viewpoints in 


SUPPLY PROBLEMS. 


= - oe UNLESS appropriate steps are soon taken, the 
AGENTS FOR “ ENGINEERING.”’ electricity supply industry may find itself again 
puennenns + Quad a dateeth. iettih Ont ont exposed to reform by external pressure. Mr. 
s 414: Gordon and Gotch, Limited, Melbourne ; ney ; ‘ +3 
Brisbane, Perth. Angus and Robertson, Limited, sydney; | Lloyd George, from a position of greater freedom 
rae ae a _— ay eee I vy? and less responsibility than that which he once 
S.W. T. illmett an JYompany, Townsville, North : 5 . vt 
Queensland. W. C. Rigby, Adelaide, South Australia ; | Occupied, has prepared a scheme for improv Ing the 
condition of the country. This scheme, which is 
now under consideration by the Cabinet, almost 


_ Tait Book Company, 39, Queen-street, Melbourne, C.1. 
BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
certainly contains a chapter dealing with electricity 


we H. Smith and Son, 78, Rue Dumarché-aux-Herbes. 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 








the two cases may easily be different. It will, 
however, be generally agreed that simplification is 
necessary and that to bring about that simplification 
the basis of charging should be altered in the 
direction of unification. As is well known, a 
maximum flat rate for each kilowatt-hour consumed 
is in force; and legally any rate offered must be 
such that when the total bill is divided by the 


Limited, 70, King-street East, Toronto, Ont. 


DENMARK, Copenhagen : Technical Press Bureau, Ourogade 34. supply. : } : 
found worthy of adoption, the harvest may or|40es not exceed that maximum. 


EDINBURGH : John Menzies and Company, Limited, Rose-street. 
FRAN( £, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. | 
GERMANY: Hermann J. Fromm, Potsdamer Str. 214, Berlin, 


GLAscow : William Love, 221, Argyle-street. John Menzies and | 
Company, Limited, West Nile-street. | 
nota D. B. Taraporevala, Sons and Company, Hornby-road, 
~sombpay. 
ITALY . 
and any post office. 
yaras Tokio: Maruzen Company, Limited, and all branches. 
IVERPOOL: Mrs. Taylor, Landing Stages. 
- a HESTER: John Heywood, Limited, 143, Deansgate. 
EW ZEALAND: Gordon and Gotch, Limited, Wellington, | 
Auckland and Christchurch. 


41 and 43. 
SOUTH AFRICA: Central News Agency, Limited. Head Office— 


Johannesburg; and Pretoria, Cape Town, Port Elizabeth, | © 


| 


Bloemfontein, Durban and various branches and book- | of the 


|may not be rare and refreshing. 
— it is certain that to prepare the soil for this harvest 
a good deal of undergrowth now existing will have 
to be swept away, and the disturbance to certain 
U. Hoepli, Milan, Anonima Libraria Italiana, Torino, | fertile pastures may be more or less profound. 


| been dealt with in two recently published books. The 

author of one of these* is an out-and-out advocate 
| of socialisation. 
Nonway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, | that the Central Electricity Board should bring 
| forth ten Regional Boards. These Boards, whose 


number of kilowatt-hours consumed, the quotient 
The Commis- 
sioners are empowered to reduce the maximum if 
they are satisfied, on representations being made, 
that it is excessive. As, however, this rate is in 
nearly every case far above any price that is 
charged, this revising power is almost ineffective to 
bring about change in the desired direction. The 
matter is further complicated by the fact that in 
the areas of the majority of undertakings most 
consumers, other than those who use current for 
lighting only, are offered a tariff of the two-part 
type; and as the resulting price paid per kilowatt- 
onstitution would allow for the representation | hour under this scale is ever lower than under the 
authorities and the ‘ workers,” | flat lighting rate, unless the consumption is very 


If his proposals, whatever they are, are 


In any event, 


The subject of electricity supply reform has also 





His principal recommendation is 


local 
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maximum. In fact, the position is such that the flat 
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rate is virtually only operative when the consump- 
tion is low, and the consumer who selects it, as 
he is legally entitled to do, is more often than 
not being subsidised by his fellows. The agitation 
is, therefore, to that extent misdirected. 

The industry would therefore do well to press for 
the legalisation of the two-part tariff, thus enabling 
the flat rate to be refused where it is unprofitable. 
This change should, in theory, be facilitated by the 
decision of the Central Electricity Board to frame 
their tariffs on this basis. While if a precedent 
for this course is sought it may be recalled that the 
Post Office abolished flat rates when they took 
over the telephones, with much advantage to the 
service. Such a two-part tariff is one that the con- 
sumer, given a chance, can easily understand. 
Indeed it has given rise to no difficulties on that 
score, though it is already in force in the majority of 
the areas. A reform of this kind would enable a low 
running charge, say 0-75d. per kilowatt hour in the 


winter and 0- 5d. per kilowatt hour in the summer, to 
be made standard through the country and to be | 


combined with a fixed charge beginning at about 30s. 
per annum for a small consumer and rising in pro- 
portion on some agreed scale, as the demand in- 
creased or conditions differed. An obstacle to the 
pursuit of this ideal is that the industry has not yet 
been able to discover a satisfactory method of 
determining the fixed charge. Indeed it might 
almost be said that the misplaced ingenuity, which 
has been displayed in this matter, has made matters 
worse than they were originally, since it has con- 
fused the consumer. Here therefore is one starting 
point for reform from within. For a solution of 
this problem will more surely assist the development 
of electricity supply than any nostrum that is likely 
to be suggested from outside. Simplicity in pre- 
senation of the tariff selected to the consumer is, 
essential; and though the encouragement of off 
peak consumption, high diversity factors and 
other desirable matters need not be neglected, in 
framing it such factors might be more cunningly con- 
cealed than has often been the practice in the past. 

If this one simplification can be achieved, any 
further changes on the lines we have suggested will 
be seen to be of much less importance than is now 
supposed, either by their supporters or by their 
opponents. To begin with a tariff standardised in 
form, and as far as possible in detail, would render 
the proposed Regional Boards to a great extent 
unnecessary. The temptation to skim the cream 
of the load and to leave the rest, which is a prime 
cause of present backwardness as understood in the 
industry, would disappear. Indeed there would be 
every incentive to obtain more business by all means 
which the art of modern salesmanship might show 
to be desirable. A scheme for the limitation of 
profits, such as has been laid down for the London 
companies, would also assist in the same direction. 
It would be as well if these points were brought home 
to reformers. The holding of the first National 
Electrical Convention at Bournemouth in June 
might be used as an opportunity of making public 
just where improvement is required and how it can 
be achieved. The motto of the progressive under- 
taking is “‘service to the consumer” and in the 
main this claira may be said to be justified. Any 
movement, which may shown to have as its 
object an even more efficient service, should not 
therefore be lacking in support. On the other hand, 
it would be very unwise for the industry to do 
nothing until compulsion is applied, especially as 
external reform frequently fails to go to the root 
of the trouble and disturbs things that are better 
left alone. 


be 


This advice musi not be taken as ignoring the 
fact that progress would facilitated, if not 
greatly accelerated, oy the codification and amend- 
ment in some points of the existing statutes relating 
to electricity supply. Speeches by some of the 
chairmen of London companies have drawn atten- 
tion to one of these which, though perhaps not very 
fundamental, has left a sense of injustice, which it 
were better to have removed. The provisions under 
which local authorities may purchase a company 
undertaking also require alteration, so that the 
option must be exercised on a definite date or 
be allowed tolapse. Under the present arrangement, 
uncertainty about the future and the stringency 


be 


of the actual purchase clauses are checking develop- | 366,761,032 and carrying 363,766,614 tons of cargo, 
ment in some areas. Some uncertainty also| The annual report of the Governor of the Canal, for 
applies to the affairs of those companies which were | the year ending June 30, 1934, shows that after two 
founded to supply over a large area. Section 39 of | years of traffic decline the returns for the twelye 
the Electricity (Supply) Act of 1926 gives the local | months under review show welcome increases in the 
authority power to purchase such undertakings at | number of ships passing through the Canal, the 
the end of fifty years and thereafter at ten-year | total tonnage of the vessels, the tolls collected and 
intervals, the price being the capital expenditure | the tonnage of the cargo carried. The ocean-going 
less depreciation. Although these terms are more | vessels which utilised the Canal in 1933-34 totalled 
favourable than those enshrined in the earlier | 6,036, making together 28,566,595 net tons, against 
statutes, the draft suggestions for the scale of | 4,939 vessels and 22,821,876 tons in 1932-33 and 
depreciation that has been issued by the Electricity | 4,979 vessels and 23,625,419 tons in 1931-32. The 
Commissioners errs in being based on the periods|cargo conveyed through the Canal in 1933-34 
allowed for local government loans. For while | amounted to 24,718,651 tons and was 36 per cent, 
there is no hardship in capital borrowed for, say, | higher than that passing through in the previous 
mains having to be repaid in twenty-five years,|twelve months. Traffic in both directions con. 
the same can hardly be said when for purposes | tributed nearly equally to the increase in cargo 
of this section depreciation is arranged so that these | tonnage, the rise in shipments from the Atlanti 
mains would have to be handed over free of charge at | to the Pacific being 36-7 per cent., and that from 
the end of an equal period of time. the Pacific to the Atlantic 35-7 per cent. Landslides 

Mr. E. E. Hoadley has said that the electrical | into the Canal were few and of little consequence 
industry wishes to mark Jubilee Year by inaugurat- | during the year, but in connection with various 
| ing at its first National Convention a movement of | maintenance and deepening works a total of nearly 
progress, rationalisation and rehabilitation, which | 6} million cubic yards of earth and rock were re- 
| will touch every ‘home and factory in the country.| moved by dredging from the Canal bed and from 
| Contain of the ways in which this can be done are | the Atlantic and Pacific approach channels. Routine 
| 
| 


not hard to discover. Many of them can be under- | maintenance and repair works were performed on 
taken without outside interference or assistance, | all machinery and equipment as the necessity arose, 
if only that spirit of co-operation, which has, we | and no serious breakdowns or delays to ships in 
fear, been at times lacking in the past, can be|lockages occurred. The work of removing floating 
inspired. Others, it is true, require legislative | obstructions in Gaillard Cut and in Miraflores and 
| sanction, but it would be better that the demand| Gatun Lakes includes the destruction of water 
| for the necessary changes should come from within, | hyacinths, and during the year under review nearly 
and be supported by the whole industry, rather|49 million of these plants were pulled out or 
than it should be stimulated from outside by | destroyed by spraying with arsenic and soda. Work 
opinions which in the nature of things must be|on the Madden Dam, across the Chagres River at 
| largely uninformed about the true nature of the | Aljahuela, was actively pursued throughout the year 
| problem. and was approaching completion when the report 

was written. Since that time the dam has entered 
into its dual function of controlling floods and of 
NOTES. |affording water storage to be used during the 
Honours IN NAVAL ARCHITECTURE. |annual dry season. The project also includes the 
generation of hydro-electric power, and the con- 
struction of the power station directly below the 
dam, on the left or east bank of the river, was well 
under way on June 30 last, it being then anticipated 
that it would be ready for operation in another eight 
months. 











THE interest taken by the Royal Family in 
educational matters was illustrated on Thursday, 
April 18, when H.R.H. the Duke of York, who is 
|Permanent Master of the Worshipful Company 
|of Shipwrights, attended a Court at Barbers’ Hall, 
| London, and handed medals to four students who 
| have distinguished themselves in naval architecture. 
| In presenting these young men to His Royal High- 
| ness, Sir Archibald Denny recalled that the Commis- 
| sioners of the Great Exhibition of 1851 had reported 
that the efforts of private and public bodies engaged 
in furthering the interests of science and art were 
| inadequate and wholly unorganised. It was there- 
| fore suggested that a central institution should be 
formed to remedy this defect, the result being 
that, with the assistance of the Government, the 
Commissioners became possessed of an estate which 
under wise management had greatly increased in 
value. In 1853, the Department of Science and 
Art was also established, and among other activities 
instituted a medals examination in the subject 
lof naval architecture. That examination was, 
| however, abandoned in 1918, but has now been 
| restored by the Shipwrights Company. The proce- 
| dure adopted in awarding these medals is closely 
bound up with the examinations for National 
Certificates in naval architecture which, as is well 
known, are jointly managed by the Board of 
Education, the Shipwrights’ Company and the 
Institution of Naval Architects. Not more than 
six of the best students who have gained the Higher 
Certificate are selected and undergo a three days’ | reduced to a point at which it almost ceases © 
competitive examination on the results of which | affect the choice of equipment. On the other 
the medals are awarded. The first successful | hand. when a contractor plans to employ mechanical 
candidates under this scheme, who, as we have | excavators which will remove at one swing of the 
lalready said, were honoured by receiving their | pycket as much material as three men could shift 
medals from the Duke of York, are Messrs. William | jn a day with shovel and barrow, the service of 
Walker and James Forsyth, who were bracketted the machines demands a degree of organisation quit 
equal and were awarded gold medals; Mr. John | comparable with the commissariat arrangements ol 
Cook, who obtained a silver medal; and Mr. | jess mechanised days, and its efficiency may decide 
Thomas Naisby, who received a bronze medal. | the success or otherwise of the undertaking. 
“ “ | Marine excavation can hardly be compare 
Tue Panama CANAL. |land operations, as marine conditions are 

Opened to traffic on August 15, 1914, the Panama | variable. For underwater work of any extent, 
Canal, last year, completed 20 years of successful | the choice lies between ladder and suction dredgers. 
operation, during which it has been navigated | but for small excavations in shallow water, land- 
by 77,493 vessels, having a total net tonnage of type appliances are also used, either from the 











THE ECONOMICAL OPERATION OF 
EXCAVATORS. 


Great works of excavation, unlike those of a 
constructional character, have never been subject 
to any limitations of size, other than time and cost. 
There is ample evidence, dating back to prehistoric 
ages, that the practicability of undertakings 
involving the removal of large volumes of earth or 
gravel, or even rock, was never in doubt if time 
and a sufficiency of labour were available, and 
funds for the labourers’ maintenance. The develop- 
ment of mechanical appliances for handling material 
in quantity operated first to reduce the time factor, 
so bringing down the cost of labour—in which item, 
maintenance may be a heavier charge than wages 
on a large contract remote from the amenities of 
civilisation. 

As invention has proceeded, alternative kinds 
of machine have been developed for most excavating 
requirements, and the further refinement of com- 
parative costing has come to depend more and more 
upon analysis of the functioning of one type 
another in the particular circumstances. The 
number of operatives and labourers has now been 
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bank or from a pontoon. For dry excavation, and 
for such work as deepening drains and canals, the 
power shovel, or “‘ crane navvy,” and the dragline 
excavator are the machines most widely used. 
The power scraper, the slackline cableway, and the 


grab crane have advantages in some situations, and 
excavators of the bucket-ladder type are occasionally 
applied to land purposes. The “* hydraulic giant + 
of American mining practice has little scope in the 
British Isles, where a sufficient quantity and 
natural head of water is seldom available. 

The power shovel dates from the beginning of 
American railway development, and for that reason 
was first designed to move on railway track of 
standard gauge, being steadied by screw jacks 
when cutting. Until recently, all railway-type 
shovels were steam driven, but petrol, heavy-oil 


and electric drives are gradually displacing steam 
in most forms of power excavator. As the jib 
and bucket of a railway shovel must be placed at 
one end of the truck, the working arc is limited 
to about 180 deg., and the removal of spoil from 
a fast-cutting shovel may be difficult to organise. 
Broad-tyred road wheels give some extra mobility, 
but the caterpillar track now tends to supersede 
practically all wheeled mountings. The majority of 
modern shovels are of the full-circle type, on a 
caterpillar mounting. Such a machine can dig or 
dump with equal ease at any point of its 360-deg. 
swing, and can travel over any fairly even surface, 
cutting its own road if necessary. 

The dragline excavator has evolved from the 
horse-drawn scraper, and is a product of the present 
century. The empty bucket is dropped at the full 
radius of the jib, or may be thrown beyond that 
radius as the jib swings, and is pulled towards the 
machine by a separate drag rope, filling itself as it 
comes. When full, the bucket is lifted by the 
hoisting rope or by topping the jib and swung as 
necessary for dumping. The centrifugal force of 
the swing can be used again to throw the bucket 
outwards, so that dumping can take place consider- 
ably beyond the jib radius. The dragline should 
not be confused (as is sometimes the case) with 
the power scraper or the “slackline”’ already 
mentioned, of which the buckets travel respectively 
with and on a cable suspended between two masts, 
or a mast and a movable anchorage. These appli- 
ances are very efficient in working a gravel deposit 
or stripping overburden, but limited mobility 
affects their utility to the general contractor. 

Comparing briefly the characteristics of the power 
shovel and the dragline excavator, which are by 
far the most important types in present use, it is 
seen that they have certain well-marked differences. 
The shovel has equal mobility with the dragline, 
both are usually designed for full-circle operation, 
and mounted on caterpillar track ; but the shovel 
can only dig effectively at or above its own level, 


whereas the dragline digs at or below its own level. 
There are exceptions to both rules, as shovels can 
be adapted for trenching, and draglines can be 
used above their own level, but each is a little out 
of its element under such conditions. 


The range of the shovel from one position is 
limited by the length of the jib and bucket-arm (in 
American usage, the ‘‘ boom ” and “ dipper-stick *’). 
The dragline has a longer jib than the shovel for 


& given size of bucket and can throw the bucket, | 


full or empty, beyond the end of the jib ; but it is 
slower than the shovel in rotating, and usually in 
travelling also. Both shovel and dragline can be 
given a greater reach by fitting longer jibs, but at 
the expense of capacity, as a smaller bucket must 
then be used, to ensure stability at the full reach, 
and the rotating speed must be reduced. 

A dragline can dig from below shallow water, as 
in deepening a silted drain or widening a canal, and 
'8 @ more effective trenching machine than a shovel, 
48 it travels in advance of the cut, and therefore 
stands always on solid ground. In heavy ground, 


such 


loose soils or gravel, however, the dragline may 
give a better output than the shovel, as the full 
bucket, when cutting at or above its own level, 


|drags with it a ‘“ bow-wave” of loose material. 











Thus in some circumstances the machine may be 
delivering more material than corresponds to the 
number of cuts and the rated capacity of the 
bucket. This possibility has also a disadvantage, 
the machine tending to bury itself in the terminal 
moraine of spoil which the bucket has dragged 
without lifting, from which it must dig itself free 
at intervals. 

Various attempts have been made to evolve 
formule to give the probable output of excavators 
under average working conditions, but the number 
of variables to be considered, and the dependence 
of output upon such extraneous circumstances as 
the supply of wagons for removing the spoil and the 
skill.of the operator under the conditions obtaining 
in a particular cut, render the best of formule only 
approximate within fairly wide limits. Extensive 
and careful observations have been made for the 
United States Bureau of Public Roads. Some of 
these, from a report by T. W. Allen and A. P. 
Anderson in the official journal, Public Roads, in 
February, 1928, are quoted in a recent Information 
Circular of the United States Bureau of Mines,* 
and further data collected by Messrs. Allen and 
Anderson appear in the issues of Public Roads 
of August and September, 1934. The wide varia- 
tion to be allowed for may be illustrated by 
reference to Table VII of the Circular, quoted from 
the report of 1928 and representing the average of 
about 18,000 time studies of the complete shovel 
cycle of loading, swinging, dumping and returning, 
with buckets from $ cub. yard to 1} cub. yards 
capacity. The range of cycles was found to vary 
from a minimum average of 18-7 seconds to a 
maximum average of 33-9 seconds, the minima and 
maxima for the different operations being : loading, 
8-9 to 13-6 seconds ; swinging, 3-9 to 8-3 seconds ; 
dumping, 2-1 to 4-4 seconds; and returning, 
3-8 to 7-6 seconds. It will be noted that the 
extra weight of a full bucket has practically no 
effect on the time of swing. The difference between 
the times taken in swinging with a full bucket and 
returning empty for the next cut are so slight 
as to indicate, in conjunction with the other figures, 
that the dumping times given include time taken 
in “spotting” the full bucket over the wagon 
or lorry to be filled, and the digging times may 
include any extra swings of the bucket arm required 
to latch the bucket door before starting a new cut. 
Both “ spotting’ and latching are operations in 
which a skilled driver can consisteatly save seconds 
almost without effort, and a less skilled man can 
lose them with equal regularity. 

The later report by the Bureau of Public Roadst 
is especially insistent upon the importance of skilled 
operation. The difference between theoretical and 
actual capacity is partly due to mechanical inertia 
effects and partly to the reaction period of the 
operator’s mind and muscles. For a good operator 
this was found to be about one second per shovel 
cycle, but a slow operator would require two seconds 
oreven more. At first sight this appears negligible, 
but for various reasons the output-time curve is 
not a straight line, and the drop from an 18-seconds 
cycle to 20 seconds corresponded to a fall in output 
value amounting to more than twice the wage of a 
first-class operator. Similarly, the loss of output 
when dumping behind instead of at the side of the 
shovel is much greater than the proportionate time 
taken in swinging through an additional 90 deg. ; 
in this case partly because the operator cannot 
keep both the digging and dumping points simulta- 
neously in his field of view. Where he is able to 
see both at once his mind can work ahead of the 
machine, and the following movements are planned 
almost subconsciously. 

Time occupied in dumping varies widely with 


* broken rock or cemented gravel, the shovel | the nature of the material, as would be expected. 


Light loose soil or fine gravel, which leaves the 





6798: Sand and Gravel 


Bureau of Mines, September, 1934. 
+ Power-Shovel Operation in Highway Grading, 
reported by T. W. Allen and A. P. Anderson ; in Public 


's Superior to the dragline, as its bucket is forced | 

forward in digging, whereas that of the dragline is 

only hauled over the surface. The shovel can| + Information Circular 

take a supplementary partial cut if the first cut | Excavation, Part 1. By J. R. Thoenen. United States 
_ not fill ree bucket, but the dragline bucket | 

Cannot be mac j 

wad e to traverse the same ground again 


repeating the whole digging cycle. 


In ' Roads, August, 1934. 





bucket easily, can be dumped into a wagon or lorry 
from a height of 2 ft. or 3 ft. without damaging 
the vehicle, no more than a second elapsing between 
the end of the swing and the beginning of the return 
movement. In digging sticky clay, however, even 
a skilled operator may average five or six seconds. 
Delay is also inevitable in loading material con- 
taining heavy pieces of rock, or in digging ironstone, 
as such materials must be lowered almost to the 
floor of the wagon before the bucket door is 
unlatched. Insufficiently blasted rock was found 
by Allen and Anderson to be even more wasteful 
of dumping time than wet clay. A diagram in 
their report (note + ante) summarises the results 
of 10,200 observations of dumping time on 13 
different contracts, and with six types of shovel, 
and compares the times in loamy and sandy soils 
wet and sticky clay, rock well blasted, and rock 
poorly blasted. The last-named curve covers 
rather more than 4,000 operations, of which 75 per 
cent. occupied more than five seconds ; 65 per cent. 
of the dumping times for clay were below five 
seconds. 

The degree of blasting required when working in 
rock naturally depends upon the size of bucket 
used, and the criterion adopted by these observers 
is that the largest dimension of any fragment should 
not exceed half of the least interior dimension of 
the bucket. If this condition is observed, a shovel 
will handle broken rock as readily as ordinary earth, 
and the greater output will more than compensate 
for the cost of drilling and blasting, not only 
because more rapid operation is then possible, but 
also because the bucket is more completely filled 
at each cut. Tests of this point showed that the 
average loading of a }-yard bucket in poorly 
blasted rock was no more than 0-3 cub. yard, 
but in well-blasted rock the same shovel averaged 
0-45 cub. yard per bucket load. 

Except when working in loose materials which 
will heap up in the bucket, the average bucket- 
load is usually less than the rated capacity, the 
percentage of the full rating showing a slight 
increase with increased sizes of bucket. Thus, the 
average loading for }-yard buckets in common 
excavation was found to be 0:5 yard, or 67 per 
cent.; with l-yard buckets, 0-68 yard (68 per 
cent.) ; with 1}-yard buckets, 0-88 yard (70 per 
cent.) ; and with 14-yard buckets, 1-1 yard (73-5 
per cent.). In poorly blasted rock, however, or in 
soil containing roots and stumps, these loadings 
may be reduced by one-third or more, and the 
operator must then decide whether the time that 
would be spent in taking an additional partial cut 
in order to complete the bucket load is warranted 
by the extra amount of material removed. This 
can be computed if careful observations have been 
made of the various operation times forming the 
full shovel cycle. In general, it may be said that 
it is more important to fill the bucket compietely 
when there is a long swing between cutting and 
dumping than when the swing is short. The solu- 
tion sometimes attempted, of fitting a bucket of 
larger size than the shovel was designed to use, is 
rarely satisfactory, as the power is likely to be 
insufficient to force the larger bucket into the cut 
at the same speed, and the rate of digging is there- 
fore retarded. There is the further disadvantage 
that the heavier bucket greatly increases the stresses 
in the shovel framing and mechanism. 

To obtain the full benefit of mechanisation in any 
process the mechanical aids must be employed 
to their fullest capacity and particular care be 
taken to avoid stoppages during working time. 
Stop-watch analyses of separate operations may 
not be practicable on a small contract and with a 
limited staff, but every contractor endeavours to 
arrange that the excavating plant shall not stand 
idle, and would probably claim that his efforts are 
reasonably successful. The survey from which the 
above figures have been taken discusses this point 
also, but the results must have surprised some of 
the contractors by the extent of the lost time 
revealed. The records relate to power shovels 
only, but are almost equally applicable to other 
types of excavator. They were taken on more 
than 100 contracts, the losses being grouped as 
“‘ major ” or “ minor,”’ according to their duration ; 





15 minutes or longer constituting a major loss. 
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The observations disclosed that the aggregate 
of the minor losses was little below that of the major 


losses, and the total loss amounted to considerably | 


more than half of the available working time, being 
57-2 per cent., of which 30-1 per cent. was due 
to the major losses. The largest items in the list of 
major losses were 9-4 per cent. attributed to “ rain 
and wet ground,”’ which may be regarded as unavoid- 
able, and 10-5 per cent. spent in “ repairs to shovel 
and other equipment,” of which, no doubt, 
might have been saved by improved organisation. 
Delays due to blasting operations, together with 
those due to shortage of hauling equipment, only 
amounted to 3-5 per cent. of the major losses, but 

from the and from 
operation of hauling equipment,” 

further 14 per cent. Interruptions 
of digging in order to move the shovels totalled 
5-1 per cent.; showing the fallacy of the claim 
frequently made, that time lost, 
as the shovel can be moved during temporary breaks 
in the supply of hauling units. It was found that 


some 


minor losses same causes 


improper r 
ayyregated a 


so is not 


spent 


the seven jobs with the highest waiting time for 
hauling equipment lost 6-1 per cent. of their 
working time in moving the shovel, and the seven | 


jobs with the least hauling waits lost 3-8 per cent. | « 
of the working time in moving the shovel. 

This variation in time taken to shift the shove 1] 
is not entirely dependent on the skill of the operator 
the general of the work, the 
number of moves necessary partly depends on the 
nature and depth of the cut. When digyving into a 
low bank the jib of the shovel is lowered and the 
cut starts with the bucket-arm almost vertical, 
the bucket being impelled by the ‘ crowding” 
motion of the bucket-arm for several feet before 
the hoisting gear takes up the work. When cutting 
a high bank, the jib is topped up and practically 
the whole cut by hoisting, the crowding 
year holding the bucket into the bank meanwhile. 
It follows that the shovel must moved forward 
more often when cutting into a bank. The 
observers note the curious fact that a man highly 
skilled in low cutting is seldom equally expert 
in cutting a high bank, and vice versa, and suggests 
the advisability of drilling the operators in the cor- 
rect relation of the different motions at their disposal, 
to suit the nature of the cut. 


organisation as 


or 


is done 


be 


low 


The mechanism of a power shovel provides four 
distinet actions in addition to the travelling move- 


ment, viz., “ crowding ‘’ (by advancing the bucket- 
arm), hoisting the bucket, topping the jib, and slew- 
ing. These can be used either independently or 


simultaneously, so that a skilled operator can produce 
variety of composite movements by combin- 
Although not mentioned 
might, perhaps, 
slow-motion cinematograph | 
shovel handled an expert driver 
might have value to the best 
method of combination in different circumstances. | 
\lternatively, an extension of the device which | 
has been applied in motion studies, of fitting a} 
and recording 
plate, might 


| wide 
actions. 
the 
here, that 


ing two or more 
the 


mad 


m reports, Ssugyestion 


he 


studies of a by 


some as a guide 


glow-lamp to the operator’s hand 
the path of the light on a photographic 
be used to correct the indecisive movements of a 
less expert shovel-driver. The trend of the reports | 
throughout is to stress that, given good equipment 
und adequate haulage service, the skill of the driver 
may still represent the between profit 
ind loss, and that casual observation alone cannot 
be relied upon to disclose where the loss is incurred. 

Similar remarks apply in the of the dragline 
excavator, although the operator has not the same 


difference 


case 


exact control over a dragline bucket. In some! 
respects, however, the variety of work falling 
to the lot of one operator may be greater, as the 


greater reach of a dragline allows more opportunities 
of dumping into the final location, instead of loading | 
the spoil into trucks for transport to the dump. 
The indications are that the two types of machine 
tind approximately equal favour, although exact 
data on this point is not readily obtained. In the 
Information Circular No, 6798, previously quoted, 
the 1929 output of gravel in the United States, 
neglecting plants producing less than 25,000 tons 
per annum, was 168,885,667 short tons, of which 
over 43,000,000 tons were obtained with power 
shovels, and over 25,000,000 tons with “ draglines 


| or large capacity motor lorries, gradually superse 


| railway track. 
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the term, in this case, including power scrapers 
and slackline cableway excavators. The dragline 
has been favoured for many large contracting works 
in recent years, such as the Lloyd Barrage, and, 
taking all of land excavation, probably 
enjoys 
in the gravel figures from the United States. Many 
makers now manufacture combined machines, 
which will function either as shovels or draglines. 

The study of haulage has also been undertaken 
by the United States Bureau of Public Roads,* 
and some progress has been made towards the ration- 
alisation of this difficult problem. Adequate capa- 


classes 


city of the transport system is an obvious necessity, | 


is a shovel cannot dig unless the material can be 
removed ; but if other factors limit the shovel 
output over long periods, some of the 


a greater preponderance than is indicated | 


hauling | 


arrangements for feeding coal. 
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with vessels fitted with watertube boilers and 
mechanical stokers.* Much progress had  ginoe 
been made with this type of plant, which he wel. 


|comed as a step towards the further use of the 


national fuel—coal. In a few months hy 
to attend the trials of a cross-channe! 
with this system of machinery, 


hoped 
steamer 
and with similar 
The closed stoke. 


hold system of forced draught, he thought, had 
many advantages, which were not alwa brought 
out. The results of the sea trials of the boilers 
appeared to be better than those for the shor 
trials, being based on the gross caloritic valye 
whereas the shore trials used the lower calorifj 
value. Checking over the figures, the sea tria 
showed a distinct improvement, and a machinen 


performance of practically 1 shaft horse power 


equipment must stand idle if it has been propor- | per pound of coal, which was ve ry satisfactory. 


tioned to suit the optimum shovel output, 


t can be used elsewhere. The most 


unless | 
suitable | whether owners in general sufficiently 


Sir Harold E. Yarrow, Bt., 


C.B.E., qu 


lestioned 
appreciated 


provision of equipment for a particular contract | the system of watertube boilers in conjunction 


must, therefore, be investigated in the light of the 
special conditions. 
haulage arrangements tend to follow the design 
of the mobile excavator, motor tractors 
caterpillar tracks, hauling wagons similarly fitted, 
rseding 
the older practice of using tip-wagons on temporary 
The initial cost is heavy, but it is 
more than balanced by the greater convenience, 
and the saving of time and labour by the abolition 
of track-laying gangs. 


THE INSTITUTION OF NAVAL 
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STEAMERS FOR THE SOUTHERN 


RaAILway. 


TRAIN FERRY 


THE first paper to be read at the morning session 
on Thursday, April 11, was delivered by Sir Westcott 
S. Abell, K.B.E. (Vice-President) on *‘* Channel 
Train Ferry Steamers for the Southern Railway,” 
Sir Charles Sanders, K.B.E., oceupying the chair. 
This paper was reproduced on page 426 of Ewnar- 
NEERING, of last week 

Mr. G. S. Baker, 0.B.E., in opening the discussion, 
congratulated Sir Westcott Abell and the builders, 
Swan, Hunter and Wigham Richardson, 
Limited, on the completion of this important and | 


Messrs. 


out-of-the-ordinary job. The proportions of the 
hull were unusual, and limitations of draught made | 
the conditions difficult. Five hull models were 


tested at the William Froude tank at 
of which the last required 16 per cent. less power 
than the first. It was not usual in such a vessel 
to have solid bossings instead of open shafts, and 
the lines of these bossings had to be settled very 
definitely to avoid cross-currents. The absence of 


vibration showed that the standard method of fixing | 


bossings was most satisfactory. From the tank 
tests, the estimated shaft horse-power was obtained 
and given to the builders; the power at the pro- 
pellers, as given by the tank, and after correcting 
for slight differences in displacement, being 4,560 
shaft horse-power, corresponding to 4,590 shaft 
horse-power at the engines. On the trials the power 
was 4,570 shaft horse-power—a variation within 
1 per cent. of the estimate. A discrepancy was 
noted the revolutions per minute as 
determined at the tank, and those of the first vessel 
on trial, the latter being 4 per cent. higher, instead 
of being rather less, was more usually found. 
Special care was taken to check this point on the 
trials of the second vessel, the Hampton Ferry, 
and in this case the tank estimate was found to 
be 1 per cent. lower. Otherwise the trials confirmed 
the tank results. They had hoped to obtain some 
rough-weather data in the course of the trials, but 
no suitably rough weather had been experienced. 
Engineer Rear-Admiral W. M. Whayman, C.B., 
C.B.E., who followed, commented particularly on 
the interesting character of the propelling machinery. 
He recalled a paper which had been read at the 
Institution’s summer meeting in Holland, twelve 
years ago, by Mr. W. J. Muller, on his experiences 


between 


as 


* Public Roads, vol. 15, No. 7, September, 1934. 





with | 





Teddington, | 


| 


| draught was at the midship section, /.¢.. 
| maximum 
| models, Nos. 12 
| breadths inclined respectively 


with mechanical stokers. It was efficient, clean. 


The type and design of modern | used a cheap grade of coal, and saved labour, and. 
| he 


believed, was worth consideration by owners 
as a whole for certain types of steamer. The 
shore trials of these boilers had been very carefull 
conducted, with an ample provision of instruments, 
and some very useful records had been obtained 
as a result of the permission granted by the Southern 
Railway Company for trials to be made with 
different qualities of fuel. 

Sir Westcott Abell, replying to the discussion, 
recalled, with reference to Mr. Baker’s remark on 
the power saving obtained during the model tests, 
the decision that the lines of the first model should 
be based on an ordinary ship-shape form, as, in 
any case, they expected to modify it later. After 
running the fourth model, Mr. Baker expressed th 
opinion that there was too much bow wave, and 
by reducing the bow wave he effected a saving of 
10 per cent. over the previous results. On the trials 
it was found possible to read the draught marks, 
through the bow wave, to a depth 3 ft. below th 
water level, showing how clean was the formation 
of the wave. The shaft bossings had been found 
to add only 4 per cent. to the resistance of th 
naked hull. 

During the trials he went into the boiler room and 
found the two men on duty there sitting down. 
| The two men in the engine room were also sitting 
|down. There was no smoke on the trials. Ther 
could be no doubt that the closed stokehold system 
| did possess great advantages. On the trials of th 
| third ship they had set out to measure the coal 
consumption with particular accuracy—almost in 
laboratory fashion. A representative was present 
from the colliery, who took four samples of ash for 
analysis by the colliery company’s chemists. The 
average of the four samples showed only per cent. 
of unconsumed combustible matter in the ash. 


RESISTANCE EXPERIMENTS IN SMOOTH AND 
RoveH WATER 
The next paper on the programme, on ° Resist 


ance Experiments in Smooth and Rough Watet 
made with Models of High-Speed Ships.” was 
presented by Messrs. J. L. Kent and R. 5. Cutland, 
of the William Froude Laboratory, and was delivered 
by Mr. Kent. It dealt with tests made upon thre: 
hulls of the cross-channel type, the experiments 
being designed to show the effect, in this class o! 
vessel, of placing the greatest breadth on the load 
water-line either abaft or forward of the greates' 
breadth on the lower water-lines, in the manne! 
proposed by Joseph Maudslay in 1860), at the first 
meeting of the Institution, and adopted by th 
William Froude Laboratory to some extent for other 
types of ship. A model, No. 1255, was made of the 
normal form, in which the greatest beam at an) 
the line ol 
breadths was vertical. The two othe! 
50 and 1258, had the line of maximum 
forward and aft o 
the vertical. In other respects the three models 
were similar. The smooth-water tests. both on 4 
level keel and when trimmed by the bow or StF 
showed generally that there was no advantage m 
* Trans. I.N.A., vol. 
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jeparting from the normal form. Trim by the 
how gave a worse result except at the highest speeds, 
when the resistance was approximately the same 
as under level trim conditions. Trim by the stern 
was worse for the normal hull form, but ad- 
santageous for the full bow line form at low speeds 
and for the fine bow model at high speeds. The 
resistance in waves was tested with each | model 
trimmed to a level keel, through five sets of waves 


of varying scale length, but all of a scale height of | 


§ ft. It was found that the increase of resistance 
due to rough water was reduced in all models at the 
highest speeds, irrespective of the wave length, 
until, at a speed corresponding to 29 knots, there 
was practically no increase of resistance over that 
in smooth water; although, at this speed, all the 
models pitched through angles as large as those 
at the lower speeds. It was suggested, in explana- 
tion of this peculiarity, that at this speed the 
hydrodynamic flow past the ship was already dis- 
ontinuous, and the effect of ocean waves did not 
appreciably increase this discontinuity. 

Mr. F. McAlister opened the discussion, remarking 
that since 1910 the work at the National Physical 
Laboratory had been principally on full forms, and 
he therefore welcomed a paper which carried the 
authors’ usual methods into the field of high-speed 
work. He thought that they did not sufficiently 
stress the point, which the tests demonstrated, that 
the best section for smooth water was also the best 
for rough water; a statement which applied to 
most cross-channel work. The most interesting 
feature was the decrease of rough-water resistance 
at high speeds. Professor Barillon had shown that, 
with a suitable field of artificial waves in a tank, it 
was possible to reduce the wave resistance to zero. 
Mr. Kent had cut out the rough-water effect and 
Mr. McAlister thought that he had, in fact, stumbled 
upon the Barillon phenomenon, and that this 
was due to interference, which was known to be 
capable of modifying resistance. Interference could 
be kept down by altering the shape of the bow. 
What might be broadly termed the ‘ Maier” type 
drew back the bow breaker ; a bulbous bow would 
throw the bow breaker forward; and this would 
affect the whole system of waves. These phenomena 
reached high values at high speeds; but he ques- 
tioned whether the results as given would really be 
applicable to ship conditions. He drew attention 
to the breaking of waves by models in a tank; an 
unusual feature, as waves in tanks were generally 
characterised by a glassy smoothness, not often seen 
in full-scale work. Bow breakers would seldom 
break in a tank, but seldom failed to break in full- 
scale tests. This difference might be important. 
There was also a variation in transverse metacentric 
height between the three models. 

Dr. E. V. Telfer enquired how the results might 
be expected to vary up to full scale. He was of 
opinion that the difference between the smooth- 
water and rough-water results indicated a viscous 
addition. The pitching seemed to increase the lost 
energy and cause the rough-water resistance; if 
%, what would happen with the next larger size of 
model? He suggested that the experiments might 
be repeated with a larger model, to test this point. 
Vomparing the rough-water tests with the change of 
‘im, it was seen that pitching was the partial 
“mulation of a change of trim. He wished to know 
whether Mr. Kent had used the turbulence device 
on these models, the curve being typical of the use 
fa roughness device. It was remarked that the 
inkage difference was slight, but he would point 
ut that it was greater in proportion than the 
rsistance difference. 

Mr. M. P. Payne, R.C.N.C., who was the next 
speaker, noted that the type of hull was almost 
that of a warship ; though the displacement/length 
ratio was higher than he was usually concerned with 
* Haslar. The Maudslay system received a fair 
justification in the paper, but in warship design 
considerations of 8 i . : : 

ations pace did not allow such liberties 


|care should be exercised in drawing conclusions 
from such a limited speed range. It should be kept 


in mind, too, that the original form was probably | 


|a@ very good one. If the maximum beam could not 
| be placed amidships it was advisable to keep it 
forward of amidships on the upper water-lines, and 
abaft on the lower lines. The effects of trim on 
resistance, as indicated in the paper, were sub- 
stantially borne out by experiments made at Haslar. 
The non-bulbous form tested had phenomenally 
fine water-lines. Froude’s earliest form of “ swan 
bow,” as he called it, resembled the bulbous bow 
and showed to advantage at circular P values of 
1-2 or more, but not at lower speeds. Tests at 
Haslar confirmed Froude’s findings ; the advantage 
of the bulbous bow, however, tended to diminish 
and even to vanish at high speeds. The small 
augment due to rough weather surprised him. 
The question of pitching period was very important, 
as was brought out by a paper of R. E. Froude on 
straight v. hollow water-lines, in which he showed 
the effect of waves on resistance.* 

Mr. H. G. Williams commented on the fact that 
the authors gave their results in the circular P 
notation ; from which, he supposed, the prismatic 
coefficient could be deduced. It was not stated 
in the paper. He wished to know when the National 
Physical Laboratory were going to adopt the inter- 
national system of nomenclature decided upon by 
the tank superintendents’ conference last year. 

Dr. A. M. Robb, in a written communication, 
enquired whether it was correct to measure the 
resistance of a model held stationary against a 
train of advancing waves. Bearing in mind Lord 
Kelvin’s definition of a wave as “the progression 
through matter of a state of motion,” the model 
ought not, theoretically, to have experienced any 
resistance under the conditions described. The 
very slight increase of resistance at the highest 
speeds was remarkable, and it was important to 
know whether this was a general result. The fact 
that wide variations of loading were not possible 
in channel boats had not been ignored; the point 
was, to determine whether a remarkable result 
was a proper basis for a generalisation. 

Dr. G. Weinblum, of Berlin, also sent a written 
contribution which was read at this stage in the 
discussion. He suggested that the striking coin- 
cidence of resistance curves in smooth and rough 
water for high Froude numbers might be explained 
by the fact that the “ rate of energy ” concentrated 
in the sea wave near the ship was nearly the same 
for all speeds. The ratio of this energy to the wave 
energy created by the ship decreased rapidly with 
increasing Froude numbers, hence the resistance 
in rough water approached the values for smooth 
water. For a more complete analysis, knowledge 
of heaving and pitching was necessary. He did 
not suppose that with higher waves (t.e., greater 
energy) the difference between resistances in smooth 
and rough water would disappear. 

Mr. W. W. Marriner said that he had found, in 
the course of a long experience in running trials of 
torpedo vessels in all varieties of weather, that the 
results were not affected by the weather conditions ; 
in fact, it was commonly held that “ the worse the 
day, the better the result.” He thought that this 
was rather remarkable. 

Mr. J. L. Kent, in reply, desired to reserve some 
points for discussion in writing, but agreed that, 
for most ships, smooth-water tests were a satis- 
factory criterion for rough water also. 
however, required rough-water tests in addition. 
The difference between model and full-scale bow 
breakers might be due to wind, which he had 











to be taken, although the resistance of warshi 
as not penalised on that account. He felt that the | 
results should not be pressed too far ; departures | 
of less extent from the parent form might involve | 


a less penalty—perhaps even no penalty at 
pe: The speeds were on the slope of the main 
ump of the resistance’ curve, and he thought that | 


whatever was done to the form. In reply to Mr. 
Williams, their system of notation was still an 





in 
was written, as the adjustments to be made by the | of up to the margin line. The volumes so measured 





T ue | 


* Trans, I.N.A., vol. 47 (i), page 167. 


superintendents’ conference were stil] under dis- 
cussion. 


FLoopING CALCULATIONS. 


The third paper of the morning session, contri- 
buted by Mr. J. L. Scott, M.Sc., described “ A 
Simplified Form of Direct Flooding Calculations,” 
and was read by Sir Westcott Abell, K.B.E., in the 
unfortunate absence of the author on account of 
illness. Mr. Scott prefaced his paper by explaining 
that the official approximate method for obtaining 
a floodable length curve from the Board of Trade 
diagrams, while satisfactory for vessels of standard 
form, was laborious in itself and was not readily 
adjusted to show the effect of small changes in 
design ; he had endeavoured, therefore, to evolve 
an improved method, based on fundamental 
principles, by which the necessary calculations 
could be made directly from the vessel’s form. 
The procedure adopted was, first, to draw the 
body-plan, showing the moulded form of the usual 
number of displacement stations up to the bulk- 
head deck; then the Bonjean curves were drawn 
by means of the integraph, the tangential water- 
lines drawn on the body-plan, and the sectional area 
of each displacement station measured up to the 
tangential water-lines. The curves of sectional 
areas to each tangential water-line were then 
plotted and the first and second integral curves 
drawn by means of the integraph; thus the dis- 
placement and the moment of displacement about 
amidships were obtained for successive tangential 
water-lines. By combining these particulars with 
those for the original intact condition, the amounts 
of lost buoyancy could be found, and also the 
positions of centroids for successive tangential 
water-lines. From these and the sectional area 
curves were derived the floodable lengths and the 
positions of the middles of lengths, for the desired 
permeabilities ; floodable lengths at any inter- 
mediate lengths being obtained if necessary, by 
interpolation. Similar methods, which the author 
also described, could be applied with advantage 
during the design stage, to enable more accurate 
determination to be made of floodable lengths for 
a critical compartment. 

The discussion was opened by Mr. Lloyd Woollard, 
who concurred in the desirability of adopting 
direct methods of calculation, and expressed 
appreciation of the saving of time and labour 
made possible in the proposed system. He believed 
that the advantages of the new method would 
become even more apparent with increased experi- 
ence in its use. 

Dr. E. V. Telfer pointed out that the ‘ Bonjean 
curves ’’ referred to in the paper were not, strictly 
speaking, Bonjean curves, having been in use 200 
years before the time of Bonjean. He suggested 
several directions in which the author’s method 
might be simplified still more, and himself would 
have preferred to use curves of equal areas, from 
which direct readings might be taken. With 
reference to the proposed application of the system 
to the initial stages of design, in conjunction with 
a body-plan composed of trapezoidal approximate 
sections, he thought that the trapezoidal method 








Some types, | 





observed to cause variations in bow breakers, even | ‘ 
when the vessel seemed to be running steadily, | ancy, and would then proceed by plotting the first 
The roughening device had not been used, as it | integral curve and the second integral curve (i.e., 
had not been delivered at the time of the tests. | the curve of moments) on a common base of length 
He agreed that the results must not be pressed too | measured from amidships. By setting off a pro- 
far; they had tried to test the extreme conditions posed length of compartment and erecting ordinates 
first, but so far there had been no opportunity to|to cut the two curves, the volume and moment 
proceed with intermediate tests. At a circular P| could be read off to scale and the conditions readily 
PS! value of 1-2 the resistance was almost constant, | adjusted by a few trials to meet the desired require- 
ments, 


might be employed without the author’s qualifica- 


| tion, following Morrish’s proof; and that, as each 


half-section could be divided into two triangles, it 
might be practicable to combine the expressions for 


the areas of all these triangles into one comprehensive 


equation. 


Professor P. A. Hillhouse was also of opinion 


that the method might be further simplified. He 


would follow the first six headings of the author’s 


summarised routine and obtain the losable buoy- 


He would also adopt the suggestion made 


by Sir Westcott Abell in his Newcastle paper,* to 


internationally accepted system when the paper | take the volumes up to the tangent line only, instead 





* Trans. N.E. Coast Inst., March 21, 1930. 
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were easier to ascertain, and were very nearly 
correct, and the small error involved was on the 
safe side. 

Mr. J. G. Johnstone suggested that the author 
might, with advantage, have deduced official curves | 
to compare with those given in the paper, and 
thought that, if this had been done, the coincidence | 
would have been close. He believed, like previous 
speakers, that the method might be made shorter. | 
There was a drawback in using the integraph, | 
that it could only work with small ordinates. The 
accuracy of the method might be improved by 
varying the procedure and integrating differences. 
As a detail point, he criticised the ship form used | 
as an example in the paper; doubting whether 
a ship of the type shown would now be built with | 
a counter stern. 

Sir Westcott Abell said that he would like to 
contribute a few personal comments to the dis- 
cussion before replying on behalf of the author to | 
the points raised. He recalled that the Inter- | 
national Conference on the Safety of Life at Sea 
had made an attempt to agree on a method of 
calculation of floodable lengths, but, owing to the 
inadequacy of the official approximate method, no | 
agreement could be reached. He was sorry that 
the Board of Trade had not been represented in the | 
discussion. The only objection that could 
seriously urged against the method was, that it | 
depended upon the use of a mathematical instru- | 
ment. The integraph, as originally made, required 
considerable skill and care if accuracy were desired, 
as its motion produced in the instrument itself a 
curious crab-like sideways creep. The integraph 
at Newcastle had been reconstructed with certain 
modifications to obviate this feature. It required 
also to be compensated for inertia effects, a some- 
what delicate process, but, fortunately, they had in 
Newcastle a very good instrument-maker, and now 
the accuracy of the rebuilt machine was uncanny 
in fact, he would rather trust to the machine than 
to human calculation. It was rather an expensive 
instrument, however, costing about 1001. 

Replying briefly to the discussion, Sir Westcott 
explained that the reason for not simplifying the 
method further was, that as submitted, it was a 
direct calculation ; the only step in the process 
needing independent verification being the curve 
of areas of the actual ship. He agreed with Mr. 
Johnstone that the form of stern shown was abnor- 
mal by present standards. The form represented 
that of a vessel built some twenty years ago, of 
about 17 knots speed. It was used as an example 
because it possessed certain advantages for the 
purpose of demonstration to students. 


| 


be 


STEAMSHIPS WITH Main BoILers ON Deck. 

At the meeting held in the afternoon of Thursday, 
April 11, the chair was taken by Sir William J. 
Berry, K.C.B., who invited Mr. K. G. Meldahl to 
read his paper entitled ‘ Steamships with Main 
Boilers on Deck.” The paper, which is reprinted, 
in abridged form, on page 453 of this week’s issue 
of ENGINEERING, points out the advantages resulting 
from mounting the main boilers on deck, including 
increased cargo capacity, improved stability, and 
more comfortable working conditions for stokers, | 
and also illustrates the design of three vessels of | 
this type, viz., a 2,400-ton cargo ship with long | 
bridge, a similar vessel with short bridge, and a} 
3,700-ton fruit-carrying ship. 

Atter Mr. Meldahl had explained the subject of his 
paper with the aid of lantern slides, Engineer Captain | 
W. J. Willett Bruce was invited to open the discus- | 
sion. Captain Bruce said, with regard to a state- | 
ment by the autlor that the rolling was easier | 
with the boilers on deck, that he was not clear on | 
this point and inquired whether the angle of heel | 
was reduced or the number of rolls in a given time 
was less. He would also like to know the effect 
on pitching. He thought, also, that in bad weather | 
conditions a serious amount of water would be 
carried over with the steam, which might lead to | 
accidents with the machinery, and also inquired 
what was the drop of pressure between the boilers 
and the engine. He was glad the author had 
considered the matter from the point of view of the 
stokers, but pointed out that the engineer was res- 
ponsible for the efficiency of the boilers, which were 





|ships of that time had less beam than was now 


| referred to in the paper had experienced bad 


—. 
— 





far removed from his oversight ; this, he suggested, | there was no moisture in the steam reaching the 
was a handicap to supervision. Another point |superheater. On the other hand, priming hag 
which should not be lost sight of was that to move | occurred in a sister ship, but the latter yesse| had a 


the engines forward meant more shafting and trans-| period of roll of 8 seconds whereas thy period 
mission losses. The author had claimed advantages | of roll with the former was 11 seconds. With , 
with regard to ash disposal for his system of mount- | boiler pressure of 15 atmospheres, the pressuye 





ing the boilers on deck, but Captain Bruce did not | drop in the steam pipes was from } atmosphere to 
think that present-day methods involved much|1 atmosphere, but the vessel referred to had noy 
trouble. He would regard it as a retrograde step|crossed the Bay about 32 times and had beep 
to go back to ash chutes. | kept in service in weather conditions which had 

Engineer Rear-Admiral Whayman, who continued | rendered it necessary for some big liners to heave to, 
the discussion, said placing the boilers in the position | With regard to the engineer being separated from 
advocated by Mr. Meldahl made steam generation | the stokers, the idea had been to provide a com. 
a simple problem because they were near the atmo- | fortable staircase between the engine and boiler 
sphere and there was consequently less difficulty | rooms to give easy access. Water-level indicator 
in taking the combustion products away. Many | were, however, provided below near the starting 
troublesome problems were involved in placing the | platform so that the engineer could make sure that 
boilers in the lower part of the ship, and the author | nothing went wrong with the furnace crowns, 
had suggested a method of avoiding them. Another | With regard to the placing of the engines amidships 
great advantage in his system was that in the case | rendering a longer shaft necessary, there was no 
of a loaded ship, the ship became more and more | trouble from this cause. With his type of ship what 
seaworthy as the voyage proceeded. the designer often desired was obtained, viz., a 

Captain F. W. Cutcliffe, in the course of his | more uniform loading per foot run of the vessel 
remarks, mentioned that it was a common practice | Generally, the engine space was loaded less per 


40 years ago, when crossing the Atlantic in a foot run than the cargo space, and trimming caleu- 


| 4,000-ton ship, to carry 200 tons or 300 tons of | lations had to be made with great nicety, but by 


It was true that | Placing the boilers on deck the total length of the 
| engine and boiler space was reduced and the loading 
common, but the sand gave a very much easier | Pet foot run approached more nearly to that of the 
ship, and he thought that placing the boilers on | ©@?Z0 Space. Actually, the question of placing the 
deck would have the same effect. He took excep- | €ngines a little farther aft was under consideration, 
tion, however, to a statement in the paper that | but it had not been thought desirable to make too 
coal cargoes need only be dumped into a ship, and many alterations at once. With regard to the 
expressed the view that coal should always be | 8h chutes which had been referred to by Captain 
properly loaded. | Bruce, Mr. Meldahl said it was only necessary to 

sweep the ashes into an aperture together with any 


Mr. H. E. J. Camps inquired what would be the | : 
effect when using natural draught of putting the | Other refuse, so that the chute formed a convenient 
for all purposes in the boiler room. 


boilers so high up and whether it would be necessary | S°Wer 
to increase the height of the funnels. He had had| The question of dumped coal and self trim. 
much to do with damaged ships, and in his experi- | ming had been raised by Captain Cutcliffe, and 
ence extensive losses of cargo had arisen from the |in this connection Mr. Meldahl said he preferred 
access of water to the boilers having put the machi-|to have longitudinal and centre-line bulkheads 
nery out of action. He thought the risk to cargo | 80 that any shifting of the cargo sideways was 
with the lower part of the vessel submerged would | materially reduced. With regard to obtaining the 
be reduced in ships having the boilers on deck. |necessary draught in the funnel, it was essential, 

Mr. Wilfred Ayre asked what was the diameter | to obtain economy of fuel, to employ superheating 
of the two boilers shown in the transverse section | and preheating and also a fan, so that the height 
of a ship reproduced in Fig. 8 of the paper, and the | of the funnel played no part in the regular running 
author at once said that it was 9 ft. 6 in. Mr.|oftheship. With some coals, however, if the grates 
Ayre, continuing his remarks, said that owners | choked and the draught was inadequate, the funnel 
did not always employ superheated steam and forced | height was increased by about 5 ft., and he thought 
draught, but used ordinary triple-expansion engines | that rather improved the appearance of the vessel ; 
and natural draught. He thought, in these circum-| it also ensured that the ventilators for the holds 
stances, it might be necessary to increase the| were kept clear of funnel gases. Mr. Ayre had 
diameter of the boilers to 13 ft. or 14 ft., and it | asked whether larger boilers could be used, and in 
would then be difficult to find room for the bunkers | reply to this Mr. Meldahl said that there would be 
and provide the necessary deck space. It seemed,|no great difficulty if anyone preferred to use 
therefore, necessary to employ very efficient machi- | ordinary boilers and burn more coal than he need 
nery in order to keep the boiler diameter down|do. He thought, however, if a smaller boiler would 
if they were to be placed on deck. He thought the | do the work, it should be employed, remarking that 
author had rather restricted the volume of the| if it were possible to burn 8 tons of coal a day, 
bunkers. Referring to one of the illustrations | anyone continuing to burn 11] tons a day would 
in the paper, of a vessel described by the author | not remain long in business. The additional coal 
as an easy trimmer, he asked if that would be|had to be paid for, another stoker employed and 
accepted as such by coal trimmers in Great Britain. | the coal had to be carried. Generally, the best 
It seemed to him that in order to obtain adequate |economy was obtained by saving as much coal 
bunker space, it would be necessary to use the}as possible, since even if the boilers, engine and 
‘tween decks, and he supposed then that more| gear to work them were a little more costly, that 
trimming and wheeling would be required than with | was a single expense, whereas expenditure on coal 
an orthodox type of ship having side bunkers.| went on throughout the whole life of the vessel. 
With highly efficient engines and boilers, however, | The vessel referred to by Mr. Ayre, he said, had 
the fuel consumption would be reduced and less | been approved by the Coal Trimmers’ Association. 
bunker space would be required, so that the problem | With regard to the wheeling of coal carried in 
would not then be so difficult as with the ordinary | ‘tween decks spaces, a spare bunker was provided, 
type of vessel built in this country. and this would be used for very long trips. Gene 

Mr. Meldahl, who then replied to the discussion, rally, however, the coal was carried on deck and = 
said Captain Bruce had raised the question of the | Most exacting of coal trimmers could not deman 


conditions of rolling met with. The French boat |extra pay for loading coal in this position. I 
conclusion, Mr. Meldahl remarked that he thoug 


anything which could be done to make the steamer 
a more efficient method of transport would appeal 
to this country. 


sand on deck to eliminate rolling. 














weather in the Bay of Biscay and the angle of roll 
amounted to 18 deg. on each side of the vertical. 
There had, however, been no priming. The 
measures taken to prevent this included the fitting | 
of horizontal baffle plates between the tubes and | 





SUPERHEATING ON TRAWLERS. 


the shell, vertical plates on the staybolts by the| After thanking Mr. Meldahl for his pape - 
side of the steam offtake pipe, and a centrifugal | Chairman called on Mr. W. H. C. Nicholas to aos 
separator between the boiler and the superheater | his paper entitled “‘The Evolution of ' > ew — 

| nis, . 


coils. The fact that there was no reduction in the | Steam Trawler with Superheating.” 


superheat when the vessel was rolling indicated that | Nicholas did, with certain omissions. W shall deal 
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with this paper in alater issue of ENGINEERING, but 
may now explain that it traced the development of 
trawlers from the early types to the modern vessel, 
which had an overall length of 173 ft., a moulded 
breadth of 26 ft. 6 in., and a moulded depth of 
15 ft. The vessel had a large sheer and very fine 
hull lines, with a consequent low block coefficient 
of 0-57 to 0-59. Special attention was paid to the 
stern, Which was streamlined and of the cruiser 
type. A streamlined rudder and sternpost were 
also fitted. The fitting of superheaters rendered it 
necessary to carry fresh water for the boiler, and 
in some cases double-bottom tanks of about 40 tons 
capacity had been provided. On an average, a speed 
of 11} knots to 12 knots was maintained with a 
daily coal consumption of from 8} tons to 8} tons. 
Steam was provided by a single-ended Scotch boiler 
of about 15 ft. 6 in. diameter and 11 ft. long, and 
the triple-expansion engines, which were designed 
to run on superheated steam, developed from 
750 i.h.p. at 116 r.p.m, to 120 r.p.m., or 900 i.h.p. 
at 135 r.p.m. The cylinder diameters of a typical 
engine developing 800 i.h.p. were 14} in., 24 in., and 
40 in., and the piston stroke was 27 in. The paper 
dealt with the advantages of superheat and described 
the different types of superheater available for use 
with Scotch boilers, mentioning that the smoke-tube 
type was generally employed, since it gave the 
required degree of superheat with easy maintenance. 
Trial data of some typical modern trawlers were 
given in tabular form in the paper. 

Dr. 8. F. Dorey, who opened the discussion, said 
the paper dealt with a subject on which but little 
information was available, and he congratulated 
the author on having given the facts he had done. 
It was essential for the fishing industry to keep in 
touch with recent developments, and he was glad 
to see that trawler owners gave attention to the 
improvements used in big ships. He thought 
perhaps the author might have given details of one 
of the Bauer-Wach installations, as he gathered 
that they had given good results. The Tables in 
the paper did not give the steam consumption 
per horse-power hour, but he thought that with 
the Bauer-Wach installations it was possible to 
get down to 1-1 lb. or 1-2 1b., which was a very 
satisfactory figure for a small size. In speaking 
on @ paper on steam trawlers he ought not to 
refer to oil engines, but he thought that trawler 
owners should consider machinery of this class. 
It was stated in the paper that in the first super- 
heater installations the power expected was not 
obtained, and he suggested that this might be 
due to the fact that provision had not been made 
for the increased volume of steam. With regard 
to priming, he thought the methods of preventing 
this advocated in the previous paper might be 
applied to trawlers. In conclusion, Dr. Dorey 
pointed out that if trawler owners were prepared 
to install more modern machinery they should 
consider their staff in this connection. It was 
essential that proper care should be given to new 
appliances, and for this reason the men should be 
adequately trained for the work, and every endeavour 
made to avoid the necessity for repairs to be carried 
out while the vessel was at sea. 





Mr. William Hoy said that many trawlers were |} 
peratures, and had asked about the fitting of a 
feed-water heater. 
been discussed, but the owners and superintendents 
concerned had not been very favourably impressed. 
It would have involved a long pipe line and have 


at sea for 250 days to 300 days per annum, and 
there was little doubt that the fitting of super- 
heaters would enable a vessel’s annual coal con- 
sumption to be reduced by about 300 tons. Trawlers 
being subjected to specially hard service conditions, 


| benefit of this increased diameter. 


Normally, a 
smaller boiler would serve for the same power 
when superheaters were fitted. Referring to the 
high funnel temperatures prevailing in trawlers 
operating on natural draught, he asked if any 
attempt had been made to install a feed-water 
heater in the uptake or funnel base. Appreciating 
the available standard of engine-room personnel 
usual with steam trawlers, and the hard service 
to which the machinery was subjected, simplicity 
and reliability were of primary importance, and 
he thought that straightforward triple-expansion 
machinery of robust design having the high- 
pressure cylinder fitted with independent steam 
and exhaust valves of the poppet type, which were 
admirably suited to the employment of superheated 
steam at a temperature of about 600 deg. F., would 
appeal to all progressive trawler owners. In this 
connection it was gratifying to know that a practical 
effort was now being made in the Humber area 
to train trawler engineers in the handling of the 
modern machinery now being adopted throughout 
the fishing industry. 

Engineer-Captain H. B. Tostevin quoted from 
the paper a paragraph to the effect that with the 
application of superheating to the engine it was 
essential that particular attention should be paid 
to various parts of the installation in order to 
ensure efficiency and good running. With the 
development of superheating, he said, the effect in 
internal lubrication of the engine cylinders became 
important, and this should be included among the 
points requiring particular attention. It had to be 
considered not only from the point of view of up- 
keep, but also of the far-reaching effects of the oil 
getting into the boilers. What was required was the 
continuous maintenance of a fine film of oil in the 
cylinders, and for this purpose it was necessary to 
use a suitable oil and suitable apparatus for ensuring 
that the oil was supplied regularly and uniformly, 
and in the correct quantity. 

Mr. Nicholas then replied to the points raised 
in the discussion, remarking that Dr. Dorey had 
referred to Bauer-Wach installations in British 
trawlers. He believed an installation of this class 
had been fitted in a trawler last autumn and that 
it had been found very efficient and satisfactory, 
but was not sure of the actual results obtained. 
He thought using a boiler pressure of about 150 lb. 
per square inch in a compound saturated steam 
engine with a Bauer-Wach exhaust steam turbine, 
the coal consumption would be about 8} tons a 
day for a speed of 114 knots. With regard to the 
use of Diesel engines in trawlers, he said the first 
vessel of this class had just been delivered at 
Grimsby, and he expected that more would follow. 
Dr. Dorey had referred to the first superheater 
installation, and in this case Mr. Nicholas said a 
superheater had been merely fitted into the ordinary 
boiler of the trawler. A filter had been added 
and a single-point lubricator delivering into the 
stop-valve. That was all that had been done. In 
answer to Mr. Hoy’s question regarding a larger 
boiler, he said it was in all respects similar to the 


smaller one, but gave somewhat easier steaming, 
as the small boiler had been very hard pressed. 


Mr. Hoy had also referred to the high funnel tem- 
This, Mr. Nicholas said, had 


the question of having to resort to salt make-up | imposed too much load on the feed pumps. With 


ted must weigh with many superintendents. 
When fresh water was not carried in the double 
‘ottom for this purpose, an evaporator should 


always be installed, and if the density only ex- 
ceeded, s ty, 5 oz. to 7 oz., on rare occasions, the 
average life of the superheater should prove quite 


Satisfactory. 


fitted in the steam dome of a boiler with a 
Superheater, and efficient designs were obtain- 
able which allowed access to the steam dome 





Without disturbing the drier. Reference was made 
in the paper to boilers in this class of vessel being 


= to priming in heavy weather, and he wished to | t 
w to what extent the steam space was given the 


regard to the use of poppet valves, he said none had 
yet been fitted on British trawlers, but he thought 
an installation of this type would be put into 
service during the current year. 
used in German trawlers for some time, and had 
proved highly efficient ; 
experienced with them. The question of internal 
A really efficient steam drier should always be | lubrication referred to by Engineer-Captain Tostevin 
had to be considered in connection with the human 
element. 
much oil had been used in the engines as was 
really necessary. 
f on the crew the need to cut down the oil to a 
*. Specially large diameter to counteract the ten-| minimum, since excess gave rise to deposits in 


They had been 


no trouble had been 


He knew of cases in which twice as 


It was very difficult to impress 


he high-pressure cylinder. 
(Z'o be continued.) 





NOTES ON NEW BOOKS. 


Many engineers will welcome the appearance of a 
new book by Mr. George Bransby Williams, late chief 
Engineer, Public Health Department, Government of 
Bengal, entitled The Flow of Water in Pipes, Sewers 
and Channels ; over Weirs, and Off Catchments, and pub- 
lished by Messrs. Chapman and Hall, Limited, at 10s. 6d. 
net. In this class of design, as much as in any branch 
of engineering, there is a diversity of methods and 
formule adopted by designers according to individual 
experience and the special class of circumstances 
attending the projects with which they are concerned. 
In the first part of his book Mr. Williams defines his 
own methods, giving examples to demonstrate the 
use of the diagrams which form the second part ; 
several interesting references are made to the difference 
between conditions in tropical and temperate climates. 
The second part of the work consists of 46 diagrams 
intended for use in actual design. For example, there 
are curves of velocity and discharge of circular sewers, 
stoneware and concrete pipes, egg-shaped sewers, and 
open channels; discharge of sharp-edged rectangular 
weirs and 90-deg. triangular notches; variation of 
maximum rainfall intensity with duration of fall ; and 
flood discharges from catchments. The scale of certain 
of these diagrams is rather small, but even in such 
cases the curves should be useful in providing a ready 
check on calculations. We have noticed three or four 
misprints ; the omission of the letter ‘‘ y ’’ in the eighth 
line of the second column on page 14; on page 16, 
* Diagram No, 9” should read “ Diagram No. 10” ; 
‘** Diagram No. 43” (page 25) should read “ Diagram 
No. 42.” Again, it appears that the egg-shaped sewer 
defined on page 16 as 5 feet 6 inch in depth, should be 
5 feet in depth, to agree with Diagram No. 16. These, 
however, are not serious faults, and while we agree with 
the author that other engineers will probably prefer 
their own methods of design, we believe they will find 
his work interesting, informative, and a valuable aid 
in design. 





The only dictionary hitherto available, to our know- 
ledge, for the translation of mining terms has been the 
technological dictionary in English, French and German, 
compiled by a number of engineers and scientists, 
edited by the late Professor Karmarsch, and first pub- 
lished many years ago. Since it deals also with the 
various branches of engineering, with metallurgy, 
artillery, railways and the sciences in general, it is 
incomplete in several respects, although remaining stil! 
of notable value. From the standpoint of mining 
technique, the lacuna is now filled to some extent by 
a new pocket dictionary, entitled Bergtechnisches 
Taschenwérterbuch. We have received a copy of Vol. I., 
the English-German section of this work. It has been 
compiled by Professor W. Schulz, Professor H. Louis, 
of Newcastle, and Mining Assessor Goethe. Belgium 
and France have been mining nations for a very long 
time past, and if it were possible to extend future 
editions of the book so as to include all the Belgian 
and French terms covering mines and mine-working 
methods, the dictionary thus enlarged would prove a 
most invaluable one. But as it stands, the book 
will prove useful to German mining engineers and to 
terman technical translators who have to deal with 
English mining subjects. It is issued at the price of 
4.20 marks, by Verlag Gliickauf, Essen, Germany. 


Teachers of engineering drawing are aware of the 
risk of permitting students to become mere copyists, 
and of the necessity for providing them with exercises 
which will compel them to visualise the actual forms 
of the objects drawn and to build up projections repre- 
senting the objects from their grasp of the actual forms 
and dimensions. Engineering Drafting, by Professor 
W. G. Smith, M.E., published by Messrs. The McGraw- 
Hill Publishing Company, Limited (price 13s. 64d. 
net), has been produced with this requirement kept 
prominently in mind. Thus most of its figures are 
purposely out of scale, and many minor details are 
omitted. The examples given are of a practical kind. 
Part I deals with lettering, the 'use of instruments, 
the principles of projection, and the representation of 
intersections and developments. Part II shows how 
these principles are applied to the drawing of machine 
details and assemblies. Materials and the charac- 
teristics of castings, forgings and stampings are briefly 
referred to. Welding for the fabrication of parts is 
mentioned, but no discussion of its influence on design 
is given. Numerous exercises are given, and types of 
gears, cams and bearings are illustrated. There is a 
chapter on “‘ Aeroplane Drafting ’’ and a final one on 
“ Pictorial Drafting.” The author is Professor of 
Engineering Drawing in an American university, and 
his examples naturally are based on American practice. 
The text of 250 large octavo pages contains 452 figures 
and provides for no less than 311 exercises. 
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LABOUR NOTES. 


THE compromise on the wages question recommended | 


by the joint sub-committee appointed to examine the | 5 


operatives’ application was adopted by the National 
Joint Council for the building industry at a meeting in | 
London last week. About 800,000 workers in England | 
and Wales are affected by the settlement, under which | 
the cost of living datum figure of 78 is, from July 1, | 
to be substituted by the figure 65. The effect of this | 
will be an increase of ld. per hour for craftsmen in two 
stages of 4d. per hour as from July 1 and 4d. per hour 
1s from January 1 next year. The wages of labourers 
are to be increased proportionately, and no further 
notice of amendment to modify the wage status is to be 
given until after February, 1940, subject always to the 
annual review under the sliding scale clause. Whether | 
| 


the second instalment of the increase is to be paid in 
certain distressed areas will depend on the recommenda- 
tions of a small joint commission which been 
appointed to visit them. These areas are in the South 
Wales region, the Northern Counties region and the | 
Cumberland area of the North Western region. The | 
settlement further provides that there is to be a general 
respite from re-grading applications for three years 


has 


Representations on the subject of wages were made | 
by a deputation from the executive committee of the | 
Miners’ Federation of Great Britain, which interviewed 
Mr. Ernest Brown, the Secretary for Mines, last week. 
Mr. Joseph Jones, the president of the Federation, 
stated afterwards that in view of the refusal of tlie 
coalowners to meet the Federation as a Federation, 
they had raised the question of national machinery and 
a national agreement, and these matters were now, it 
was understood, to receive the consideration of the 
Government. In making the demand for an increase 
in waye standards throughout the coalfields, Mr. Jones 
added, they had put forward a very strong case. They 
had impressed upon Mr. Brown the responsibility of the 
Government in the matter, and now awaited his reply. 
It was possible that a special conference of the Federa- 
tion would be convened to consider the reply before 
the annual conference at Rhyl during the first week in 
July 
At a meeting in London last week of the general 
council of the Trades Union Congress, it was decided 
that in connection with schemes for alleviating, the 
effects of unemployment, there should be the fullest 
possible development of social, recreational and educa- 
tional facilities under the auspices of the trade union and 
labour movement. No support, it was declared, should 
be given to training and vocational schemes which had 
for their object the supplying of semi-skilled labour in 
competition with skilled workers or the training of men 
and women to take their places in industries in which 
there was already considerable unemployment. With | 
regard to vocational training schemes, it was stated, | 
the question arose of exceptional centres in which un- | 
employed men and women were provided with facilities 
to occupy their leisure in making miscellaneous articles. | 
Che council took the view that in no circumstances | 
should schemes be recognised where goods were pro- 
duced for sale either through the Centre or by the | 
unemployed themselves. Beyond the limit indicated, 
the council did not consider it was possible to lay down 
a definite line of policy on these schemes. Circum- | 
stances varied from locality to locality, and the council 
felt that responsibility and discretion could be left to 
the labour and trade union organisations in the locality 
in regard to the detailed application of the policy 
outlined. 





At the end of March, 18,018 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 

signing the books,” compared with 18,002 at the 
end of February. The number in receipt of super- 
annuation benefit decreased from 2,152 to 2,146, and | 
the number in receipt of sick benefit increased from 
763 to 788. In March, which had to bear five weeks’ 
outlay, the expenses were 3.6211. 17s. 9d.; in February, 
they were 2,874/. 6s. 7d. There was a net increase in 
the membership of 141 


The Ministry of Labour Gazetie states that among 
workpeople, aged 16 to 64, insured against unemploy- | 
ment in Great Britain and Northern Ireland, the 
percentage unemployed was 16-5 at March 25, 1935, | 
as compared with 17-5 at February 25, 1935, and 
17-2 at March 19, 1934. For males alone the percent- 
ge at March 25, 1935, was 18-7, and for females 
10-7. At February 25, 1935, the corresponding per- | 
centages were 19-8 and 11-4, and at March 19, 1934, | 
they were 20 and 9-8. 


At March 25, 1935, there were 1,746,277 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 93,859 


| other labour conflict may take place. 


| reached 


| Sentations 
| legislation repealing these provisions has been adopted. pensation resulting from lead poisoning 
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less than at February 1935, and 50,510 less than at 
March 19, 1934. The total on March 25, 1935, included 
1,402,257 men, 57,230 boys, 234,176 women and 
2,614 girls. It was made up of 651,224 insured persons 
with claims for insurance benefit, 737,876 applicants 
for unemployment allowances, 216,014 other insured 
persons (including 22,724 insured juveniles under 16 
years of age) not in receipt of benefit or unemployment 
allowances, and 141,163 uninsured persons. 


There were registered unemployed in Great 
Britain, 217,310 men, 4,005 boys, 92,990 women, and 
3,605 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 317,910 was 35,638 less than at Feb- 
ruary 25, 1935, but 5,288 more than at March 19, 1934. 
It included 281,455 persons with claims for insurance 
benefit, 12,031 applicants for unemployment allowances, 
and 24,424 persons not in receipt of benefit or 
unemployment allowances. 


as 


Of persons who normally seek a livelihood by means 


| of jobs of short duration, there were on the registers 


in Great 
women ; 
harbour service. 


Britain 87,902 men, 73 boys, and 1,708 
these are largely employed in dock and 
The total of 89,683 was 2,096 less 


than at February 25, 1935, and 2,485 less than at 
March 19, 1934. It included 69,064 persons with 
claims for insurance benefit, 19,883 applicants for 


unemployment allowances, and 736 persons not in 
receipt of benefit or unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in March resulted in an increase of nearly 6,300/. in 
the weekly full-time wages of about 102,000 work- 
people, and in a decrease of 2501. in those of 3,900 
workpeople. The great majority of the workpeople 
who received increases in wages were seamen, whose 
rates of wages were increased by the restoration of 
one-quarter of a reduction of 10 per cent. made in 
1932. During the first three months of 1935, the 
changes recorded have resulted in a net increase of 
over 24,0001. in the weekly full-time wages of about 
704,000 workpeople, and in a net decrease of 350I. in 
those of 7,000 workpeople. These figures are exclusive 
of increases in the commercial (goods) road transport 
industry resulting from the adoption of national 
agreements, as to which statistics are not yet available. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
March, was 54. In addition, 14 disputes which began 
before March were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in March (including workpeople thrown 
out of work at the establishments where the disputes 
occurred) was about 27,100, and the aggregate duration 
of all disputes in March was about 177,000 working 
days 

A new agreement between the confederations of 
Norwegian employers and workers stipulates, amongst 
other things, that, in undertakings for which a collective 
agreement in force, no stoppage of work or 
If a settlement 
of the matter in dispute cannot be effected by means of 
discussions between the employers and the workers’ 
recognised representatives in the undertaking, the 
dispute must be referred to the parties which concluded 
the collective agreement; if no settlement can be 
by these means, the competent national 
organisations or the central confederations must be 
notified, and negotiations must be instituted within 
eight days after a written request has been made by 
one of the parties. 


Is 


The agreement also lays down special regulations 
with regard to ballots taken among members of associa- 
tions with regard to proposed collective agreements. 
These regulations stipulate that all organised workers 
in the undertakings covered by the agreement are 
entitled and required to vote in a secret ballot, and, 
if the vote so taken cannot be regarded as fully repre- 
sentative, a fresh ballot must be instituted among 


all interested associations and persons entitled to vote. | Institute recently decided to take measures to ‘ 
| As regards the employers, at least one-half of all the y 
| votes cast by employers eligible to vote are required 
These regula- | for the periodical inspection of workers expose’ 
tions deviate considerably from those laid down in| risk of this form of poisoning. 
the Act dated June 26, 1934, which introduced into| Hungarian Manufacturers 
the Labour Disputes Act of 1927 certain special pro- | concerned to support the campaign thus ini 


for rejection of a proposed agreement. 


visions with regard to ballots on draft settlements 
submitted by conciliators. In response to repre- 
by the Confederation of Trade Unions, 
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A number of provisions are also contained in the 
agreement which regulate the right of sympathetic 
action in support of a lawful trade dispute. In parti- 
cular, it is provided that the consent of the central 
confederation must be secured before such action can 
be taken, and this consent can be given only after 
negotiations have taken place between the two con- 
federations. The agreement is to be operative until 
December 31, 1939, and is automatically renewable 
for periods of two years at a time subject to six months’ 
notice of termination by either party. 

Writing in the Record, the journal of the Transport 
and General Workers’ Union, Mr. Arthur Deakin. 
the assistant general secretary, expresses the opinion 
that the future calls for a clear-cut and well-defined 
forward policy on the part of Trade Unionism. “ Pro. 
ductive industry,” he says, “can, and must, yield 
to the people it employs conditions of employment 
commensurate with their human needs. Deve lopment 
must be of a planned character; the higher te: hnique 
that is being employed must be related very clearly 
to the desires of the workers to share in the higher 
prosperity created by new methods. Our aim, there. 
fore, must be directed to making an intensive effort 
to improve organisation in the productive industries 
with a view to clearly establishing our claim to a 
rightful share of such prosperity as arises from the 
use of improved technique.” 


According to Mr. Deakin, the one bright spot in the 
steel industry is the progress in the production of 
highly-finished sheets for motor-car body work. 
Almost full time is being worked. ‘‘ While the pros 
perity of the motor-car industry continues,” he says, 
“regular employment in the production of the sheet 
will automatically follow.” 


The State of New York Department of Labour 
reports an increase of 4-3 per cent. in numbers 
employed and one of 4-1 per cent. in total pay-rolls 
at establishments producing metal articles and machin- 
ery occurred from January to February, continuing 
the rise of the previous two months. The upward 


movement was general and nearly all the metal 
industries reported larger working forces and 
pay-rolls. The iron and steel and automobile and 


automobile parts divisions, which had shown large 
increases in employment during January, took on a 
large number of additional workers in February. Good- 
sized gains in working forces were noted also at brass, 
copper and aluminium, sheet metal and hardware, 
machinery and electrical apparatus, and _ railroad 
equipment and repair shops, while smaller increases 
were reported by the silverware and jewelry, firearms, 
tools and cutlery, heating apparatus, and shipbuilding 
and ship-repairing industries. Manufacturers of busi- 
machines and miscellaneous instruments and 
appliances reported more employees than in January, 
but paid less in wages. Structural and architectural 
iron concerns, however, went counter to the general 
tendency. 


ness 


A communication received by the International 
Labour Office at Geneva states that at a meeting in 
Brussels of the Catholic Organisations of Women 
Workers in Belgium, Miss Baers, on behalf of the 
Christian women workers’ associations, Mr. Pauwels, 
on behalf of the Christian trade unions, and Miss 
Arnould and Miss Pauwels, on behalf of the Christian 
working girls’ organisations, stated that they admitted 
the necessity for unmarried women to earn their living 
and to receive suitable vocational training for this 
purpose, as well as the necessity for many industries 
to make use of women’s labour for the execution © 
certain kinds of work. Women should, therefore, 
they said, be guaranteed such conditions of work as 
were morally and physically desirable and a fair 
wage on the basis of equal pay for equal work without 
distinction of sex. On the other hand, the same speakers 
expressed the view that married women should devote 
all their energy to their family, domestic and maternal 
duties. They therefore demanded that the father s 
wage should be adjusted to the needs of the family 
by means of family allowances and that the right o! 
married women to work should be limited by law. 
allowance being made for special cases. 


The Director of the Hungarian State Insurance 
ombat 
A medical examination office with 4 


lead poisoning. 


laboratory attached has consequently been rr 
to the 


Federation 0 
undertakings 
tiated by 
the State Insurance Institute, pointing out that - 
question is one not merely of protecting the health « 
the community but also of reducing the cost of co™ 
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STEAMSHIPS WITH MAIN BOILERS 
ON DECK.* 


By Mr. K. G. MEvLDABL. 


From time to time various methods have been 
employed to increase the cubic capacity of cargo 
steamers because so many different kinds of cargo need 
space rather than deadweight carrying power; but 
hardly any alteration in the disposition of the steam 
plant has been tried in order to gain cargo space. 
Considering the steam machinery for a ship, it is seen 
at once that the engine or turbine demands its place 
on the bottom of the ship, except where electric 
transmission to the propeller-shaft is used. If, there- 
fore, in a given ship, more cargo capacity is desired, 
and this is to be attained by elevating part of the 
machinery, it must be the boilers which have to be 
lifted up to effect a perceptible gain of cargo capacity. 
By doing this we find that the stability of the ship in 
leaded condition as a rule will be unaltered or some- 
what greater, because the cargo filling the space where 
the boilers were weighs more than the boilers. In 
ballast condition, however, a marked alteration takes 
lace when the boilers and bunkers are lifted up. 
With boilers on tank top as hitherto, the stability is too 
great, causing violent rolling of the ship, with various 
undesirable consequences, but with elevated boilers 
the rolling motion becomes easier, for two reasons, 
viz.: (1) the excessive metacentric height which most 
cargo ships have in ballast conditions is considerably 
reduced ; and (2) the moment of gyration of the 
ballasted ship is augmented, because the masses of 
the bunkers, boilers, &c., are placed farther away from 
the axis of rolling. The axis of roll is also lifted 
somewhat higher above the ballast weights, whereby 
the moment of gyration is further increased; actual 
experience shows that, for instance, the period of roll 
is augmented, in one case, from about eight seconds 
for a complete roll to about 11 seconds. The beam 
of the ship may now be increased somewhat and still 
no unpleasant rolling sets in; and thereby the ship 
gets a marked increase of carrying power at shallower 
draughts, which is of considerable value when the 
ship has to go through lock gates, over river bars, &c. 

Further, if a timber carrier is considered, it is known 
that deck cargoes often cause heavy lists, expensive 
re-loading on the way, and even danger to the ship, 
because the burning out of the bunkers, low down, 
reduces the stability. If, however, the bunkers are 
placed around and above the elevated boilers, the ship 
may have deck cargo piled on in the loading port until 
it becomes almost unstable, and proceed to sea safely, 
because its stability is improved steadily during the 
journey. Also, much more timber goes below deck, 
paying a better freight, and although, due partly to 
the permissible increase of beam, the total timber cargo 
is increased, the absolute quantity on deck is smaller. 
For instance, in a 2,400-tons deadweight boat, of the 
$20 standards taken, 511 go below deck and 309 on 
deck in the orthodox boat, whilst the new type takes 
845 standards, of which 562 are below deck and only 





283 on deck. If a timber cargo should happen to be | 


shipped in a moist condition there is no hot boiler 
bulkhead to cause the timber to become “ blue,” with 
consequent controversy. The stokers get incom- 
parably better working conditions, particularly in the 
tropics, where it is well known that the temperature in 
ordinary stokeholds may be 15 deg. C. to 20 deg. C. 
above that of the outer air, whereas an elevated 


| 


of course, the increased cubic capacity is not needed, 
but the boilers and coal may be elevated considerably, 
and thereby the excessive stability reduced, improving 
the rolling motion for the same reasons as indicated 
above. 

The gain in cubic capacity for a given deadweight is 
found to be about 6 per cent. to 10 per cent., the latter 
figure referring to a fruit-carrier type. This gain of 
capacity must be judged in comparison with the 
percentage of revenue-earning capacity. Hence, in 
many cases the dividends may be multiplied by this 
increase of capacity. No increase of steel and other 
weights is caused, but, as before stated, the ash hoist 
is saved, and the cost of construction is, if altered 


Fig. 7. CURVES OF STABILITY. 
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at all, reduced. The type of ship has for this reason 
been called the ** super-cubic ” type, in order to indicate 
that, whatever any given type has attained as regards 
capacity, the raising of the boilers will result in 
a gain of space, free of charge. If, on the contrary, 


| only a definite cubic capacity is desired, the principal 


stokehold shows only about 5 deg. C. more than outside. | 


The admission of full daylight, opportunity for spray 
bath, and wardrobe for changing clothes further 
improve the conditions. At the same time, economy 
and comfort is improved by abolishing the ash hoist 
with its unpleasant work; the ashes are passed over- 
board through a chute. The stokers may, in case of 
emergency, carry on their work to keep steam for 
pumps, steering. winches, dynamos, &c., until the very 
last without risk of drowning. The whole accommo- 
dation for the officers is improved by being collected 
into one house, which is compact and easy to light 
and ventilate both transversely and longitudinally, the 
engineers in particular getting very much _ better 
quarters all of which are easy to watch in port. There 
is no heat from boiler uptakes, &c., neither do the 
latter cause undue heat in the spare bunker. with the 


dimensions may be reduced, as well as the engine and 
boiler dimensions, giving rise to a reduction in the 
cost of construction of about 3 per cent. to 5 per cent., 
as well as a similar saving of fuel and bunker capacity. 
Hitherto the ships have been too narrow and the boilers 
too large to admit of the cutting of the required 
aperture for the boilers in the structural deck, but 
nowadays the increasing beam of ships facilitates the 
structural arrangements necessary to carry the longi- 
tudinal strength past the boiler-room. In order to 
carry the boilers it has been found best to support them 


on longitudinal girders and bulkheads resting in their 


turn on bulkheads below, and suspended from bulk- 
heads above the boiler deck ; by this means the space 


| below the boiler-room becomes quite unobstructed. 


accompanying risk of gases, fires, &« No damage to | 


cargo by heat, either in hold or in spare bunker, need 
be feared. The stowage of cargo is improved, because 
the rectangular best part of the hold is made more 
available than hitherto. The dry tank is abolished, 
a8 is also the extra thickness of floors and tank top 
below boilers, and there will be no expensive renewal 
of tank top below the boilers. The increased ballast 
quantity gives better immersion for the propeller, and 


hence better ballast speed, which is further increased | 


bec ause the ship actually rolls less. For ore carriers, 
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| whole, the stokers can work efficiently and save coal. 
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The rolling motion causes no serious wash inside 
the boilers, as is proved by model experiments as well 
as by the fact that the superheat temperature of the 
steam does not fall during heavy rolling motion, which 
it would do if the superheater had to deal with water 
carried along by the steam. Boiler water-level indi- 
cators are installed below, in the engine-room. Con- 
venient stairs between engine-room and boiler-room are 
arranged. The boiler-room ventilators need not contain 
ash hoists, and hence may be placed conveniently 


| 

The boiler fan may be placed at the upper part of the 
engine instead of below, thus drawing off the hottest 
air around the cylinders instead of the cool air below, 
where the engineers work. The permanent coal 
bunkers are conveniently placed on top of, and along- 
side of, the boilers, and the spare bunkers around the 
engine casing with direct access to the stoke-room, 
thus giving the easiest trimming. A portable wooden 
spare bunker containing about 50 tons of coal has, 
without the least inconvenience, been used on the 
Bencas, of 2,400 tons deadweight, on top of the bunker 
hatch, that is, above the captain’s bridge. On the 
three-island type Margit a spare bunker may also be 
located on deck between hatch and bulwark, and 
this coal may easily be lifted by the ordinary derricks 
into the bunker-top hatch. Any moisture contained 
is dried on the boiler saddle back. The trimming 
hatches inside the spare bunkers are dispensed with, 
as there are no bunkers below, and consequently the 
stowing of cargo there is facilitated. 

As the deckhouses are more compact than before, 
it might be expected that the air resistance to propul- 
sion would not be increased. Experiments on models 
have shown that the air pressure with the fronts 
similarly rounded, up against the wind, are about 
10 per cent., and at 45 deg. against the wind about 
2 per cent., in favour of the new type. ‘This is, no 
doubt, due to the many irregularities presented to the 
wind by the orthodox type of erections. The steel 
walls have a smaller area than hitherto, and the 
compact, short erection admits of easy trimming 
conditions for coal cargoes. The holds need not be 
filled completely with coal, because the cubic capacity 
is large, so that the ship is immersed to the load line 
without any necessity for trimming. Hence, according 
to paragraph 19 of the coal-trimming regulations, only 
self-trimming rates need be paid, the cargo need only 
be dumped, and cargoes of coke will have a much 
smaller percentage on deck—a point which the insurance 
companies will appreciate. The register tonnage per 
cubic foot cargo capacity is only slightly smaller than 
before, as might be expected, the advantage amounting 
to about 1 per cent. to 2 per cent. Usually, when the 
engine space below the tonnage deck does not amount 
to 13 per cent. of the gross tonnage, part of the engine 
and boiler trunks above this deck is registered and 
added so that the 32 per cent. reduction is secured. 
A pure deadweight carrier with elevated boilers will, 
therefore, be at some disadvantage in this respect. 

The type has proved perfectly seaworthy in the 
severest weather, and the boilers and engines have 
worked normally. The compass is farther away from 
the magnetic disturbance due to the funnel, the latter 
also obstructing less than usual when taking compass 
bearings. The new type has ample stability without 
ballast for going into dry dock, &c., and the meta- 
centric height is substantially reduced in ballast, but 
is ample for safety, with both full and empty bunkers. 
The stability is, practically speaking, unaltered when 
loaded with a homogeneous cargo. Loaded with 
timber and with full tanks a very important point is 
that the orthodox ship starts with, perhaps, sufficient 
stability, but gets worse on the way and finally has 
zero metacentric height, whilst the new type, starting 
with the same G.M., gains stability steadily. Fig. 7 
gives curves of stability compared for the Bencas and 
a previously built steamer, both of “long bridge” 
type, illustrating the character of the stability at various 
angles of inclination and showing that it is quite safe. 
Fig. 8 is a section through the boiler-room of a steamer 
of 2,400 tons deadweight, showing the bunkers. 











THE LEWIS SINGLE-DRUM 
WATER-TUBE BOILER. 


WE illustrate on page 454, a type of water-tube boiler 
designed by Mr. W. Yorath Lewis, M.I.Mech.E., 
| No. 3 Engineering Centre, British Industries House, 
Marble Arch, London, W.1, and having, it is claimed, 
several advantages in comparison with some of the 
| existing types. The general arrangement of an experi- 
| mental unit installed in the Northampton Polytechnic 

Institute, London, is illustrated in the transverse 
| Section of the boiler and furnace given in Fig. 1, while 
Fig. 2 is reproduced from a photograph showing the 
boiler in position. As will be seen from the former, a 
| single horizontal steam and water drum is employed 
| and the tubes connected to this are arranged in two 
| banks forming an inverted V. The lower ends of the 
| tubes, however, are free, the bottom drums commonly 
jemployed with this disposition of the tubes being 








| eliminated. It is pointed out that with this arrange- 


ment the number of expanded tube joints is reduced, 


behind a bulkhead without obstructing smoke-box | the weight of the water drums and their contents is 
doors, &c. Dust and fumes are instantly drawn off by | eliminated and the width of the boiler for a given 


the double funnel. The Diamond soot blowers may, 


| in many cases, be worked from the open deck through 





hand-holes in the bulkhead behind the boilers. On the 








heating surface is reduced by the diameter of one water 
drum. 

This form of construction has been rendered possible 
by the use of a special form of U-tubes for the heating 
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surface. Each U-tube is made up of a pair of tubes, 
1} in., 2 in., more in diameter, which straight 
for practically the whole of their length, but are slightly 


or are 


‘ 


together, forming a spear-head end similar to that of 
some superheater elements, The two legs of the U thus 
formed lie close together and parallel and their upper 
ends are expanded into the steam and water drum in 


the usual wav Into each leg of the U-tubes is fitted 
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special conditions of pressure and capacity, and for 
extreme economy in weight, space and fuel consump 


tion, it 


connected to a circulating pump delivering into it but 
fed from outside. In this way, it is claimed, very high 
rates of heat transmission can be reached. These m Ay 
be facilitated the of corrugated 
baffles longitudinally between the heating tubes giving 


by insertion plate 


another tube of smaller diameter terminating just|an extra long traverse of the gases lengthwise and 
before the bend, these tube vcting as downcomers | across the tubes with high gas velocities throughout 
for the circulating system. As will be clear, on refer- | No difficulty, it is stated, arises in providing the forced- 
ence to Fig. 1, they extend beyond the upper ends of | draught pressures necessary to produce such gas 
the U-tubes and are expanded into a specially designed | velocities. 
chamber inside the steam and water drum, in which Although only one arrangement of the heating 
chamber the water freed from steam is collected. This} surface is shown in Fig. 1 it will be clear that the 
solid *’ water descends through the downcomer tubes | arrangements can be modified to suit particular require- 
ind ascends through the annular pane between the | ments For instance, water walling of the end or 
downcomers and the walls of the U-tubs where | side walls of the furnace could be effected and all the 
evaporation takes place rhe circulation, it is pointed | tubes could be of equal length, if required, instead of 
ut, is assisted by the fact that the density of the water | diminishing in length from the furnace side outwards 
in the downcomers is greater than that of the mixture|as shown. A useful feature rendered possible by the 
ol eam and water in the annular space n nn elimination of the bottom drums relates to the soot 
tion with the circulation system it should be mentioned | blowers As shown in Fig. 1, steam or air jets can be 
that the bends at the lower ends of the U-tul ire}arranged in a simple and convenient manner for 
each divided into two compartments, so designed that | blowing upwards along all the tubes and covering 
the water descending through the downcomer in one practically the whole of the heating surface. 
leg of the U-tube ascends through the annular space in rhe boiler illustrated, which, as already stated, is 
the other Thus an abrupt cha in the d tion | installed at the Northampton Polytechnic Institute. 
of flow, such as occurs in an ordinary Field tube, is | has a normal ev uporative capacity of 2,000 'b. per hour 
ivoided Moreover, the arrangement of the steam and | from and at 212 deg. F., and a working pressure ot 
water drum is such that the steam and water mixture | 200 Ib per square inch The heating surface of the 
ris from each h ting-tu be nnulus is kept entirely | main bank of tubes is 180 sq ft.. and that of the other 
clear of the heavier steam-freed water supplied to the | bank, in which the superheater will be located. is 
downcomer tubes, and this arrangement, it is claimed, | 90 sq. ft., giving a total heating surface of 270 sq. ft 
ensures a steady water level, dry steam and freedom | It should be noted that the superheater is not yet fitted 
from priming to which the cove f the «« | chamber | and there is no flue on this side of the boiler: when in 
and the baffles indicated in Fig. 1 also contribute service a superheat of 200 deg. F. will be imparted to 
It is claimed that the velocity f cireulatior the steam rhe overall dimensions of the boiler with 
sufficient to sweep round the bends of the U-tubes any | 14 in. brickwork are 7 ft. 6 in. by 5 ft., by 8 ft. 6 in. in 
pre pitation that might occur, but as the use of pure height to the centre of the drum, the volume of the 
teed water is now general there is little likelihood of | combustion chamber being 75 cub. ft. The weight of 
ny deposit occurring. In other cases, it is stated, the | the pressure parts, including the drum, mountings and 
of a ntinuous blow-down system in conjunction | tubes is 4,000 Ib., while that of the water in the drum 
with softeners and treating apparatus would be suffi-| and tubes is 1,500 lb. The weight of the supports, 
cient to ensure freedom from injurious scaling or | framework, casing doors, burner, &c., is 3,000 Ib. and 
choking of any internal passages or surfaces. For' that of the brickwork 15,000 Ib., so that the total 


WATER-TUBE 


is pointed out that the internal chamber in the 
curved at the bottom where they are forged or welded | steam and water drum could be completely closed and 
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weight is 23,500 Ib., or 10} tons. In a trial carried out 
by Dr. Docherty and his staff. we are informed, the 
efficiency, at an evaporation rate of 74 Ib. per hour per 
square foot of heating surface, was 66 per cent. on the 
higher calorific value of the fuel and 70 per cent. or 


the lower value. 








LAUNCH OF THE QUADRUPLE- 
SCREW TURBINE STEAMER 
**QUEEN MARY.’’* 

By J. M. McNett, M.C., B.Sc. 
(Concluded from page 385.) 

Two methods of deriving the time-travel record wer 
In the first, pins driven into the starboard sliding 
Way at known spacings along the length of the way 
operated a trip switch fixed to the standing way, the 
contacts being recorded electrically on a drum, on whict 
indicated This gave a record 
about 650 ft. of travel The zero was obtained frou 


used. 


for 


a time record was also 


t signal circuit, closed when the launching trigge™ 
were dropped This signal was transmitted to 4 
stations, and shown on the record drum. In the 
second method. two turntables were placed at some 
distance from the centre line of the berth—one port, 


one starboard—in positions suitable for sighting the 


motion of the ship throughout the launch Angular 
movement of each sight was recorded by electrical 


turntable 


contact strips, placed round the dial of th 
and transmitted to the recordmg drum already me?- 
tioned position of the turntable relative ™ 


As the 


the vessel’s path was known, the angular movement 
could be converted into linear movement along th 
path. This method enabled the time-travel record t 
be extended over the region when the contact pins had 
ceased to operate and the ship was afloat rhe time- 
distance record so obtained is shown in the diagram, 
Fig. 2, on which are also embodied velocity an¢ 


ucceleration curves derived from it. The z ) ith 


curve corresponds to the dropping of the eae 
, . vally 
which was followed by 24 seconds of practica 4 
. y . = Tre’ 
imperceptible movement, before the ship gathere¢ 
- > Naval Archie 

* Paper read before the Institution of Naval Ar 


tects, on Wednesday, April 10, 1935. Abrid 
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closely realised during the actual launch. 
launch calculations of velocity and travel were made 


total travel, which was reduced at the 
about 40 ft. as a result of the earlier application of the 
water resistance. 
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Aprit 26, 1935.] 
the ways. On the same diagram, plotted 
n the base of travel, is a curve of predicted velocity. 
This curve was worked out for the conditions of weight 
and tide level observed at the launch, but using the 
efficients which had been applied in all pre-launch 
ntl jons of velocity and travel. These coefficients 
were as follows :—Coefticient of ways’ friction, 
¢_0-0275; coefficient for water resistance, water 
resist. = K B? 9 v*, K = 0-001; coefficient of friction 
between drags and ground, F = 0-55. The average 
coefficient of ways’ friction derived from the time- 
distance record over a distance of 500 ft. was 0-0261. 
it will be seen that this curve shows a predicted total 
travel of 1,194 ft., while the observed actual total 
travel, which was also checked by the measured drag 
movements, was 1,196 ft. From the approximate 
agreement between the two velocity curves throughout 


P down 





‘* panoram ” in a horizontal plane, a datum line being 
provided by stretching wires with distinguishing flags 
attached to them between uprights at a suitable distance 
in front of the camera lens, and at exactly the same 
fixed height as the lens, On the vessel’s hull, depth 
scales were laid off by painting large strips at 10-ft. 


| vertical intervals over the after-poppet. The camera 


was also provided with a “‘ flasher,” giving a time record 
at half-second intervals, which enabled the film record 
to be related to the time-travel record and the successive 
vertical movements to be laid out on a distance base, 
thus giving the true shape of path of the vessel’s stern. 
The second camera position used was an “ overhead ” 
one. Two Ciné cameras were mounted above and 
trained in a line parallel to, and at a known distance 


| out from, the centre line of the ship. On this same 
| fore-and-aft line battens were arranged on board the 


2. CURVES OF VELOCITY & ACCELERATION 
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3. CURVES OF FORCES AND RESISTANCES. 
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A separate diagram, Fig. 3, shows a curve of the 


forces acting on the ship during the launch, with the | 
net force down the ways in which they result. As 
the component down the ways of the weight of the 
vessel is resisted by the ways’ friction, water resistance, 
and drags, it is interesting to assess the relative amount 
of these forces :—Ways’ friction, 54 per cent. of total 
reuistan water resistance, 29 per cent. of total 
resistan drag friction and acceleration of drag | 
groups, per cent. of total resistance. The relative 
Magnitu f the water resistance effect to the drag | 
effect ¢ demonstrates the value of its accurate 
determi n from the model experiments in the 
predict of the total travel. 
os 0 obt a complete record of the movement of the | 
P, a records were made from two separate | 
positior A broadside record was obtained from 
ean ts ita suitable distance from the end of the 
bs, r*- imera being trained on the stern of the ship 
a ig - motion throughout the launch. This 
beteht 8 placed on a turntable head at a fixed 


e the end of ways’ level, and arranged to 





siderations. 
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their lengths, it is claimed that the values assumed for | vessel, one at the bridge front and a double one about 
the various resistance coefficients must have been | 410 ft. abaft it on the upper promenade deck. The 
The pre- | battens were painted to give a height scale, and their 
|motion relative to each other gave a record of the 
for a lower tide level, and, of course, indicated a greater vertical angular movement of the ship. A derrick 
actual launch by tricing line, which passed over the ship, was marked 
| with 
| battens relative to this datum provided a record of 
the absolute vertical movement. 


distinguishing flags. The movement of the 
The cameras were 
also provided with time “ flashers.” 

The most important conclusion reached was that 
stern lifting began about 49 ft. in advance of the point 
calculated for static conditions, or at 580 ft. in lieu of 
629 ft. travel, but it should be noted that this difference 
may have been caused, to a large extent, by the 
perceptible rise of water level from the confining in- 
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immersion (d»,) should be 39-05 ft. The recorded 
maximum immersion was 38-7 ft. 

Record of Stern Lift Point from Short Period Pendulum. 
—This pendulum was placed on the promenade deck, 
about 70 ft. aft of midsliips, and arranged to swing 
fore and aft, recording the angular movement on a 
drum with an associated time record. A zero time 
mark was made in the record by a switch operated on 
receipt of the zero bell signal. From the record 
obtained, the apparent upward movement occurred 
at about 650 ft. travel, compared with the calculated 
value for static conditions of 629 ft.—that is, at a 
point rather later than that indicated by the Ciné 
camera observations. 

Record of Vertical Angular Movement by Sperry 
Pitch Recorder—This instrument was 
intended to provide corroboration of the pendulum 


8 


rae 


record, with particular reference to stern lift point. 
As the instrument was designed primarily for work 


| over a much longer period than that of the duration 
| of the launch, the record obtained was of such small 
| size as to render accurate analysis of it somewhat 
| difficult. 


It appeared to corroborate that the actual 
stern rise was delayed from the calculated point. 
Record of Breakage during Launch.—For this purpose, 


| observations were made by means of two telescopes 
| mounted in a common fixture at the forward end of 
| the promenade deck, starboard side. 
|a scale batten 298 ft. distant, the other on a batten 


One sighted on 


at twice that distance on the promenade deck aft, 
thus giving a length of base of 596 ft. A time keeper 


| at the telescopes received a zero bell signal, and there- 


after called out intervals of 5 seconds, when readings 
of the scales were noted by observers at each telescope. 
Analysis of the readings gave a curve of hog and sag 
throughout the launch. The maximum hog as the 
ship passed over the end of the ways was 7-9 in. on the 
965 ft. length, and the maximum sag during the period 
when the stern was lifting was 2-6 in. 

Record of Stresses due to Longitudinal Bending by 
Fereday-Palmer Meters.—Four of these instruments 
were used to give continuous film records of the stresses 


experienced at selected points on the hull structure 
throughout the launch, with an associated time record. 


For the longitudinal bending stresses, two instruments 


were placed on the promenade deck stringer plate, 
about 70 ft. aft of midships, one port, one starboard ; 
another was placed on the tank-top plating about 
4 ft. off centre line at the same fore-and-aft position. 
The fourth instrument was used for stresses in the 
transverse direction. neh 
any initial stress set up in the ship’s hull while building. 
To determine the amount of this initial stress, and 
| thus the true zero of the record, a calculation was made 


The observed stresses include 


fluences of the river banks, and which was easily | of the stresses to be expected with the vessel afloat 


discernible from the cinema records. This factor 
was not taken into account in the model experiments. 


|The point of ‘“ maximum immersion” occurred at | 
| 670 ft. travel, which was 41 ft. aft of the calculated | 
| “‘ static ” stern lift and 23 ft. in advance of the esti- | 
mated position for maximum immersion. 
mitted that this point of maximum immersion is of | Maximum sag 
/more practical importance than the actual start of | Ship afloat 

stern lifting, as the delay beyond the calculated lift 
point is of vital interest with regard to dredging con- | afloat with the calculated figure would require an 
initial stress of 1-7 tons per square inch compression 
after-poppet at the stern lift point (ds) was 36-7 ft. | on the promenade deck, which seems entirely irrational, 
'The model experiments indicated that the maximum | as any initial stress is more probably tension, and of a 


The immersion to the lower edge of the 


It is sub- | Maximum hog 





after launching. 


The results were as follows :— 
Tensile Stress at Promenade 
Deck, Tons per square inch. 


Calculated. Observed. 
5-72 3-0 

— 2-45 — 1-7 
3-51 1-9 


It will be seen that to reconcile the observed stress 
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very small order. A further inspection, however, 
will show that the values of the calculated stresses 
relative to each other are fairly closely reproduced by 
the observed stress relative figures, but that in absolute 
quantitative value the observed stresses are con- 
siderably less than the calculated values. While 
some of the reduction of stress values may be attributed 
to an under-estimate of the moment of inertia value 
used in deriving calculated stresses, it is considered 
that these could not be reduced by more than, say, 
15 per cent. by this method. It is suggested that the 
possible explanation of the reduced bending stresses 
is that the full extent of the bending which would 
result from the applied forces under static conditions 
would not be attained under the rapidly changing 
dynamic conditions of the actual launch. The ship 
structure obviously does not deflect instantaneously, 
and the time available may be insufficient to permit 
the expected deflections being attained. The attain- 
ment of the expected deflection, when afloat, may also 
require considerable time. 

Record of due to Transverse Bending by 
Fereday-Palmer Meter.—The fourth Fereday-Palmer 
stress meter was located on the tank top about 70 ft. 
abaft midships, and with the middle of its gauge 


Stresses 


length about 4 ft. off the centre line, its axis being | 


arranged in a transverse direction. Regarding as a 


transverse girder one frame space of the double-bottom | 
| by these differential scales a definite extension of that 


structure, with a floor plate as web and shell and tank- 
top plating as flanges, it was desired to investigate 
the variation in stress set up, from the initial position 
of the ship with its considerable transverse overhang 
from the ways, through the period when the girder was 
heavily loaded by the way-end pressure, to the final 
conditions afloat. Reckoning the girder as a beam, 
dissociated from the adjacent structure forward and 
aft, but built-in at the ends (taken at the side pillar 
line adjacent to the oil-bunker bulk-heads), and 
supported by rigid props at the inner pillar line, it | 
was possible to calculate the anticipated stress on the 
tank top for various assumed conditions of loading. To 
determine the final stress with the ship afloat, the load- 
ing due to the head of water at the launching draught 
has been investigated. With 11-5 ft. head of water 
on way ends, alternative values of the way-end pressure 
have been examined, also a condition with the ship 
at rest on the ways before the launch, and the results 
are shown below in comparison with the 
stresses. The zero for the observed stresses is obtained 
by accepting the calculated value of the stress when the 
ship was afloat, and measuring the remaining observed 
values from this datum. 


observ ed 


Tensile Stress on Tank Top, Tons per 
Square Inch. 


Recorded Calculated. 

Ship on berth 0-18 to 0-05 0-09 with ways 

pressure = 2-0tons 
per square foot. 

At maximum 0-92 0-33 with way-end 
way-end pres pressure = 5-0 tons 
sure position per square foot 

0-92 with way-end 
pressure = 18-1 tons 
per square foot. 

Ship afloat 0-22 0-22 
It will be seen that the calculated and recorded 


stresses for the ship on the berth are of roughly the 
same order, but that with the way-end pressure value 
of 5-0 tons per square foot (calculated on the usual 
assumption of rigid standing ways and a triangular 
pressure distribution) the calculated stress is only 
about 36 per cent. of the observed value. To produce 
the observed stress a way-end pressure value of 18-1 
tons per square foot would be required. This pressure 
agrees very closely with the calculated pressure value 
and justifies the extensive internal shoring arrange- 
ments which were deemed so necessary 








Tue CANADIAN ELxEcTRIcal 
Engineering Standards 
Building, Ottawa, have issued a third 
Canadian Electrical Code, Part I, at a price of 25 cents 
This succeeds the second edition, published in 1930, 
which has since that date been adopted by the Provinces 
of Prince Edward Island, New Brunswick, Manitoba and 
Alberta, so that it now applicable throughout the 
Dominion In certain cases the main Code is supple 
mented by special provincial editions, which deal mainly 
with legal points. These regulations, which are the result 
of a great deal of and hard work, cover all 
electrical installations in buildings, and equipment 
operating at pressures up to and including 5,000 volts. 
They do not apply to car-wiring, aircraft, mines or ships, 
but with those intended to establish 
certain essential requirements and minimum standards, 
which are enforceable by the various Electrical Inspec- 
tion Departments. Their general scope is well known, 
and it need only be said that they are admirably fitted 
to the object of reducing the risk of fire and of injury 
to persons and property : 


Cop! The Canadian 


Association, National Research 
edition of the 


Is 
clim« ussion 


exe eptions, are 


The alterations are not large, 
either in number or importance, but the revision has 
entailed a great deal of careful editing, and a useful 
feature is the system of cross-referencing, which should 
greatly assist the location of the desired information. 
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SLIDE RULES WITH DIFFERENTIAL 
SCALES. 


IMPROVEMENTS recently made in the design of their 
P.I.C. slide rules by Messrs. A. G. Thornton, Limited, 
Paragon Works, King-street West, Manchester, appear 
likely still further to increase the utility of what has 
for many years been one of the most valuable tools 
in the equipment of engineers and others whose work 
involves numerous calculations, Some few years ago, 
Messrs. Thornton added a differential log-log scale to 
their Engineer-Commerce slide rules, the effect of 
which was to extend the now familiar log-log scales 
to cover the ranges 1-01 to 1-10 and 1-001 to 1-01. 
They have since added an inverse log-log differential 
scale which readily enables the lower range of expan- 
sions of «* to be obtained correctly to five or more 
significant figures. 

In the latest designs of the P.I.C. rules, the differential 
principle has been applied to the trigonometrical scales 
which, having been usually engraved on the back of 
the scale, were neither very convenient nor effective 
in use, and in our experience were generally neglected. 
Now direct and inverse sine and tangent differential 
scales are provided on the front face of the slide between 
the usual B and C scales, where they are readily avail- 
able for use in conjunction with the other scales on the 
face of the rule. Not only is the angle range provided 


afforded by the usual standard scales, but the degree 
of accuracy obtainable is more consistently high. In 
operation, the C and D scales, while serving for 


| numerical calculations in the ordinary way, also func- 


tion as deci-angle scales. Angles, in degrees and 
decimals, are applied to the C and D scales, and results 
that are measures of angles are read from the D scale. 
The direct sine and tangent differential scales provide 
the necessary divisor correctives that must be applied 
to angle readings on the C or D scales to give the 


| respective trigonometrical functions, and the inverse 


sine and tangent differential scales provide the divisor 
correctives to be applied to function values on the 
C scale in order to furnish the corresponding angles on 
the D scale at marked points. After a little practice 
with the rule it will be clear, by comparing tabulated 
and calculated results, that the highest significant 
figure accuracy obtainable by the C and D scales is 
consistently maintained by the differential scales over 
the complete angle range. 

No uniform scale for logarithms is provided, but 
these can readily be obtained to any base. Logarithms 
to base ¢ are determined by projection from the log-log 
scales to the D scale, and then, by means of a constant 
at 2-3026 on the C scale, logarithms to base 10 can be 
read directly on the D scale. The log-log scales cover 
the range 1-10 to 3-0 and 2-6 to 105, but their range 
is extended downwards by the differential scales, as 


1935. 


| published a new catalogue of the valves | make 
| the designs of Mr. E. C. Bowden-Smith based on 
| the original one used at the Ismailia Pum : Station 
| Cairo. These valves have now been developed for we 
| in a great variety of services, including full-bor: bib tape 


Paint-Spraying Plant.—A new model has been added 
to their range of portable paint-spraying plants by Mesan 


B.E.N. Patents, Limited, Gorst-road, Park Royal 
London, N.W.10. This has a single-cylinder ccmpressor 
driven by a 2-h.p. electric motor, or a 2} h.p. to 3 hp. 


air-cooled petrol engine, and has been designed to meet 


the needs of painting contractors, railway companic 
and large industrial users. 
Power-Transmission Appliances.—Electric motors with 


goers. separate reducing gears of all types, spur 
vel, and worm gearing, variable-speed pulleys, belt 
tensioning devices, clutches, couplings, plummer blocks 
and all manner of shafting equipment, ar 
in a folder received from Messrs. Crofts 
Limited, Bradford. The illustrations 
products deliverable from stock. 


Temperature Regulator—A pamphlet on their V7 
self-operating temperature regulators, issued by Messrs 
The Drayton Regulator and Instrument Company 
Limited, West Drayton, Middlesex, provides not onl 
the usual catalogue information of dimensions essentis 
for their incorporation in 4 plant, but includes amply 
illustrated descriptions of their construction, and notes 
on their installation and on range adjustment. 

Road Studs and Sledging Breakers.—Folders received 
from Messrs. Hadfields, Limited, East Hecla and Heck 
Works, Sheffield, deal with non-corroding steel road 
studs and blocks for the guidance of road traffic, and 
with their heavy-duty sledging breaker, which has a feed 
opening measuring 36 in. by 24 in. The latter has been 
designed for breaking hard granite down to a size suitable 
for subsequent reduction in other breakers to produce 
road metal. 


dealt with 
I ngineers 
are of standar 


Starters.—Messrs. Igranic Electric Company, Limited 
147 and 149, Queen Victoria-street, London, E.C4, 
have sent us a series of leaflets dealing with starters for 
alternating-current motors. Those dealt with comprise 
the across-the-line contactor type, similar equipment 
providing also for reversal,and self-acting star-delta units 
All have low voltage protection. Magnetic overload 
protection is provided for the first two types and either 
that or thermal protection in the third. 

Reinforced-Concrete Construction.—A publication, en- 
titled Truscon Review, issued by Messrs. The Truscon 
Concrete Steel Company, Limited, Thames House, 
Millbank, London, S8.W.1, calls attention, in a recent 
number, to a great variety of uses of reinforced conerete, 
demonstrating its remarkable potentialities as a building 
material. It also deals with the firm's designs of floors, 
and with their Diagrid system for use with long span 
floors and arched or flat roofs. 

Cold-Starting Oil Engines.—Messrs. Ruston and Horn- 
sby, Limited, Lincoln, manufacture a range of oil engines 
of this type, which develop 17} brake horse-power per 
cylinder, at their normal speed of 1,000 r.p.m., and are 
made in units of from two to eight cylinders. In a 
recent catalogue attention is drawn to the simplicity of 
the fuel-injection system, and to the automatic forced 





previously mentioned, thus greatly increasing the 
utility of the rule for technical and financial calcula- 
tions. Other useful features of the rule sent for our 
inspection, viz., the P.I.C. Model C, are a scale of 
reciprocals on the slide, used in conjunction with the 
C scale, and a scale engraved on the rule below the | 
D scale giving the cubes of the numbers on that scale. | 
Inversely, of course, the cube roots of numbers on the 
cube scale can be read off on the D scale. 

We have not attempted in the above to explain the 
actual use of the rule, since the necessary facility can 
best be acquired by a little practice with the aid of | 
the makers’ instruction book, which gives numerous 
typical worked examples. It should be clear, how- 
ever, that the improvements referred to constitute a | 
distinct advance in slide-rule practice, and it is satis- | 
factory to note that the rules are of British design and 
construction throughout. Several different models are 
made, and all are supplied in the 5 in., 10 in., and 20 in. 
sizes 








CATALOGUES. 


Electrical Instruments for Aeroplanes._—The special 
requirements of electrical instruments for use in air 
services, overland and marine, have been given close 
attention by Messrs. Etablissements Labinal, 28, Rue 


Arago, Saint-Ouen (Seine), France. A recent catalogue 
covers a comprehensive range of appliances to meet 
various requirements 

Furnace Construction._-Suspended arches and walls 
for boilers and industrial furnaces, of the designs known 
as Liptak and Bigelow, are dealt with in a catalogue 
received from Messrs. Liptak Furnace Arches, Limited, 
59, Palace-street, Victoria-street, London, 8.W.1. The 
forms of the refractory blocks, and the fittings for their 
assembly and suspension are clearly indicated. 

jeroplane Engines.—A recent issue of Hispano-Suiza, 
Revue et Bulletin Technique de la Société Francaise 
Hispano-Suiza, contains many interesting articles on 
outstanding achievements of the firm's aero engines. 
Their use in railears and in fast motor boats is also 
dealt with, and there is an interesting description of the 
Hamilton Standard variable-pitch screw propeller. 

W ater 
Company, 


Valve 
have 


Ismailia 
London, S.W.1, 


and Valves.— Messrs. 
Victoria-street, 


Taps 
17, 


|}now known as Diamet Inspected steels. A 


lubrication. Although the working parts are entirely 
enclosed they are readily accessible. 

Electric Steel.—In order to meet the requirements of 
firms requiring alloy steels of uniform and dependable 
qualities, Messrs. Samuel Fox and Company, Limited, 
Stocksbridge, near Sheffield, associated with the United 
Steel Companies, Limited, installed, time ago 
high-frequency electric furnaces, to produce the brands 
brochure, 
relating to the installation and its products, as well as 
to the methods of inspection, has been received from the 
firm. 


some 


Fans.—A series of leaflets received from Messrs 
Blackman Export Company, Limited, 23, Queen-squar 
Southampton-row, London, W.C.1, deal with many 


| types of fans, and with hot-water supply equipment 


two others 
direct 


fans, 
either 


streamline 
fans, 


belt-driven 
multivane centrifugal 


One 
deal 


concerns 
with 


| driven by three-phase current motors, or belt driven 
| Further leaflets refer to fans for boiler draught, and 


the boosting of the pressure of town gas. Many forms 
of boilers suitable for hot-water supply or c« ntral heating 
are illustrated in the last of the series. 

Messrs 
Durham 


Coal Cleaning.—In an illustrated brochure 
The Birtley Company, Limited, Birtley, Co 

give an account of their experiences in coal preparation 
under the title Ten Years of Dry Coal Cleaning They 
claim that, in Durham, the source of fine gas and coking 
coal, more coal is cleaned by their dry process than by 


all wet washing systems put together. In recent years 
. suc cessfully 





to meet varying needs, the company has 
combined the dry and wet processes, where this has been 
thought to be desirable. An accompany'!ng leafle 
refers to the Birtley-Henry process of water arification 
and slurry recovery in coal washing. 

Terminal Boxes and Earthing Rods.—The first of a 
publications received from Messrs. British Insulated 
Cables, Limited, Prescot, Lancs., deals wit! onaee 
inverted terminal boxes for working pressures 0! 3-3 k 
to 11-0 kV. The fixing feet of the cast-iron cases 
arranged so as to permit erection on walls — 
or poles. The shedded insulators are of Drow? _ 
porcelain, in two parts, and units tested eo! 
with the British Standard Specification hav: ns — 
to be capable of much higher pressures an "BI 
specified. The second publication reiers ' ae the 
Javelin power earthing rod. The cross-s - lial 
hard-drawn copper rod used shows six ‘ set em 


fins, to ensure a large area of contact. 
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THE EFFECT OF HEAVY OILS 
AND GREASES ON THE FATIGUE 
STRENGTH OF STEEL WIRE. 


By R. Goopacreg, B.Sc., Px.D. 


RecENTLY, & survey has been made in the 
Research Laboratory of Messrs. Bruntons (Mussel- 
Limited, of various makes of oils and 
vreases marketed and used for the lubrication and 
éilling of wire ropes. This was carried out with a 
view to finding out the best type of oil or grease 
for this purpose. It was suggested that, among 
other tests, an investigation should be made of 
the effect of these oils upon the fatigue properties 
of cold-drawn wire as used in ropes and cables. It 
was expected that some of the greases might set 
up corrosion fatigue conditions, which should be 
woided, although it might be assumed that, pro- 
vided the material contains no corrosive constituent, 
the fatigue properties of the wire would not be 
aitered. Lehmann* quotes among results of tests 
carried out under corrosion conditions that lubricat- 
ing oil at 17 deg. C. had no effect, but no details 
of the oil are given. 

In the tests made in this investigation, no corro- 
sion fatigue was noticed, but quite a different effect 
was observed, and it is felt that this is not only of 
importance to users of wire ropes but to users of 
lubricants in general, as some of the oils investigated 
are used for lubrication of the moving parts of 
machinery. The general effect noted is that the 
limiting fatigue strength of the material is increased 
when coated or submerged in oil or grease, but the 
degree of improvement depends upon several 
factors which will be discussed below. 

The fatigue machine used for these tests was the 
new Haigh-Robertson fatigue-testing machine. 
As this has already been fully described,f it is not 
proposed to give any further details here. A box 
was attached to the bed plate of the machine to 
hold the oils and greases and prevent undue splash- 
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oils and greases used were a comprehensive selection 


from both British and American manufacturers. 
They all contained a bitumen base, but, in addition, 
some of them (D, H, I and L as indicated in Table 
I) contained fillers. The composition of these 
fillers was not determined, but in two cases seemed 
to be of a fibrous nature. 

The fatigue strength (reverse bending) of the 
wire in the drawn condition, when coated with or 
immersed in the various oils and greases, are given 
in the fourth column of Table I. It will be seen 
that the maximum figure obtained is + 27-6 tons 
per square inch (with oil I) an increase of + 3-9 tons 
per square inch compared with the fatigue strength 
as measured in air, or 16-5 per cent. 

In Fig. 1 these fatigue values are plotted against 
the log of the viscosity number for the respective 
oils. It must be explained that the viscosity num- 
bers (given in the second column of Table I) are 
not the usual figures given for oils and greases, 


__ Fig.t. 
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ing. For the lighter oils, a drip feed was required, 
but for the heavier oils and greases it was found that| - 
=: 
Taste I. Sg 
saeak ” 932 
3 
L.F.S. (Tons | L.F.S. (Tons q 
Lo per Square | per Square 2730 
oi Viscosity Viaconit Inch) Drawn |Inch)Polished | 3 
Number. Nu en Wire when | Wire when * +28 
| eceeneanis Covered Covered . 
| with Oil. with Oil. . 
A 4 0-60 | + 26-3 + 29-0 Bras 
38 1-58 + 26-7 — - penaded 
c 84 1-92 | 427-2 + 29-6 . peamerge aE 
De 93 1-97 | + 26-6 — S22 Polished 
E 154 2-19 + 25-3 + 29-4 on Oil'H 
FE 159 | 2-20 | + 25-3 a 4 - - ut ; 
6 163 4 6| (81 + 25-5 +20 107 
. 373 2-57 | 1 27-4 +29-2 7 * - :* 
I¢ 150 2-61 | 427-6 £29-3 mare Stress Qyclas eee 
J 2,235 3°35 | 25-1 +29-2 - . 
x 2'695 3-43 5-4 | +29-0 | but are results from a test specially devised for the 
3 OR 2.8 re. es ° ° . . 
180 3-60 26-0 | testing of rope oils and greases in which an attempt 
© Guuinhsinn Gites —: =| has been made to simulate practical conditions. 
alning ers. mo: : ° . . 
Fatigue strength in air of wire as drawn -+ 23-7 tons per This viscosity number represents the time in seconds 
Tae. ; to force 1 c.c. of the material through a hole 1-585 
atigue strength in air of wire when polished -!- 28-1 tons per 


Square inch. 


mm. minimum diameter under a constant load of 


Taste II. 























Wire as Drawn. Wire (as Drawn) with Oil A. Wire Polished. Wire (Polished) with Oil H. 
“ange of Stress Range of Stress.| Range of Stress. Range of Stress. 
Tons per Stress Cycles. Tons per | Stress Cycles. ons per Stress Cycles. Tons per Stress Cycles. 
“quare Inch Square Inch. | | Square Inch. Square Inch. 
t 23-8 126,000 = 31-9 139,000 | bc 34-0 | 171,000 + 34-0 220,000 
- 182,000 t 30-6 217,000 | t 32-8 | 175,000 + 32-8 380,000 
=" 257,000 t+ 29-5 284,000 | 31-7 355,000 + 31-7 463,000 
t 25-4 431,000 23-3 | 472000 | + 30-6 | 327,000 £ 30-6 412,000 
: =4 4 662,000 t 27-4 | 827,000 t 20-4 | 436,000 + 30-0 ,000 
<4 0 873,000 | t 26-9 1,111,000 28-8 630,000 + 29-4 2,379,000 
£ 23-8 |10,000,000+-UB| + 26-6 | 1886000 | 28-3 1,347,000 | + 29-2 |10,000,000+UB 
= + 26-3 | 10,000,000 + UB} £ 28-1 peeaceeeyK _ 





test specimens at the beginning of 
quite satisfactory. The standard 
“ire used for the tests was of 0-55 per cent. C. 
content having been drawn 75 per cent. reduction 
‘0 0-080 in. diameter. Its tensile strength was 
4-5 tons per square inch, and its limiting fatigue 
“tength in air, + 23-7 tons per square inch. The 


smearing of the 
the tests was 





; Exotveenina, vol. exxii, pages 807-800 (1926). 
INEERING, vol. cxxxviii, page 139 (1934). 
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0-70 kg. per square centimetre at room temperature. 
It differs from the usual tests in that it is carried 
out at room temperature, and under pressure. 
Nevertheless, it gives a measure of the viscosity 
and is a good method for comparing the oils and 
greases from a rope maker’s point of view. Referring 
to Fig. 1, it will be seen that the fatigue properties 
improved with increasing viscosity of the oils up 


457 


marked fall, and from this point the limiting fatigue 
stress is practically constant or falls slightly. A 
marked maximum occurs with the oils containing 
fillers (shown in the dotted curve) but in this case 
the maximum is reached at a higher viscosity. 

The effect of atmospheric oxygen on the fatigue 
properties of metals has received considerable 
attention during the past five or six years from a 
point of view of the part it plays in corrosion fatigue. 
In 1928, Binnie* suggested that oxygen is a factor 
in corrosion fatigue. In 1929, Speller and McCorklet 
did a considerable amount of work on the effect of 
inhibitors, and concluded that the stability of the 
protective surface films formed by inhibitors is a 
factor in the prevention or minimising of corrosion 
fatigue. In 1930, Haigh and Jones{ showed that, 
in the case of lead and lead alloys, immersion in oil 
delayed the fatigue failure for a given stress when 
compared with a specimen tested in air, and to a 
lesser degree the same effect was obtained with a 
layer of grease on the specimen. In his Autumn 
Lecture before the Institute of Metals in 1932, 
Gough§ summed up the position of the knowledge 
of corrosion fatigue, and collecting the data obtained 
by many workers throughout the world, pointed out 
that the inconsistencies between the various pub- 
lished results could be explained if it were realised 
that the oxygen of the atmosphere was a very 
important factor in corrosion fatigue. Then fol- 
lowed a paper by Gough and Sopwith|| which showed 
that the oxygen of the atmosphere by itself causes 
slight corrosion fatigue. The results given were 
from tests carried out in vacuo and for test pieces 
smeared with lanoline. It was shown that for a 
0-5 per cent. C. steel the ratio of limiting fatigue 
stress in vacuo to the limiting fatigue stress in air 
was 1-03, or an increase of 3 per cent. ; for a mild 
steel the increase was 5 per cent. and for brass a 
larger increase was recorded. With lanoline there 
was a possible slight improvement but it was con- 
sidered to be negligible, the investigators consider- 
ing that lanoline offered no real protection from the 
air. In the discussion, it was pointed out by Pro- 
fessor Desch that at the reduced pressure used by 
Gough and Sopwith, many millions of oxygen 
molecules would still exist round the test piece, 
and it was suggested that under a more perfect 
vacuum the fatigue strength would probably be 
higher. 

It might be thought that this gave the answer 
to the effect of oils and greases in raising the limiting 
fatigue stress in bending, but it is felt that the 
increases obtained are not explained solely by the 
exclusion of the oxygen of the air by the oil, and 
that probably there is another factor to be con- 
sidered. The wire used for these tests was in the 
“as drawn” condition, and consequently the sur- 
face contained die marks and other blemishes. 
These surface marks are common to all cold-drawn 
wire as it is impossible to avoid them when wire 
is drawn on a commercial scale, but they are not 
usually detrimental unless very bad, in which case 
they are easily discovered in the routine tests, 
such as bends and torsions made on the wire after 
drawing. When wire is used for special purposes, 
for example, the manufacture of springs, it is usual 
to specify polished material, in which the surface 
marks have been removed. It is well known that 
the surface conditions modify the fatigue properties 
to a certain degree, and it has been shown that this 
applies to cold-drawn wires. It is assumed that 
surface blemishes such as die marks cause local 
concentration of stress which cannot be evaluated, 
and hence the apparent fatigue strength of the 
material is lower, especially under reverse bending 
and torsional conditions. 

The possible reason for the large increase in fatigue 
properties caused by heavy oils and greases is that, 
in addition to keeping away atmospheric oxygen, it 
helps to fill up the small surface markings, thereby 
minimising the concentration of stress to a certain 
extent. The evidence supporting this contention 
is as follows :—There is a maximum increase in 
fatigue strength occurring at a certain viscosity 





* ENGINEERING, vol. cxxviii, pages 190-191 (1929). 
t AS.T.M., 1929. 

t Jour. Inst. Metals, 1930, vol. xliii, page 271. 

§ Jour. Inst. Metals, Autumn Lecture, 1932. 





to a certain point, after which there is a rather 


|| Jour. Inst. Metals, 1932, pages 93-122. 
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EXHIBITS AT THE LEIPZIG FAIR. 






































, 
Fic. 25. ORankLess Compressor’; Messrs. JuNkERS Mororensav, G.M..H. 
fatigue stress. This will be seen by reference to; After the air has been cleaned in an oil filter 
Fig. 2 where curves are given for :—(1) Wire as|a, and passed through a control valve 6 with 
drawn. (2) Wire (as drawn) when covered with| pressure gauge c, it is fed to the cylinders g. 
oil A. (3) Wire in polished condition. (4) Wire| If the air-pressure in the latter reaches 5 atmo- 
(polished) when covered with oil H. spheres, the control valve shuts off the air supply 
on It will be noticed that the pairs of curves a and b, | which is readmitted when the pressure drops below 
Fra. 24. and ¢ and d, run practically parallel for their entire | 4-5 atmospheres. The main braking valve d for 
Fias, 23 anp 24. Artr-Brake System ror length. This effect was noted with all the oils and | the tractor is opened by actuation of the braking 
Tractors ; Messrs. Rosert Boscu, A.G. greases tested, and this is similar to the results| pedal. The air supplied from the cylinders gis & 
obtained with lead by Haigh and Jones.* This | admitted to the braking cylinders f of the tractor & 
which suggests that above this critical viscosity | S2ows that the raising of the fatigue strength is|and to the braking valve e of the trailer. The 
figure the oils and greases cannot flow easily into | due to the oil, otherwise a modification to the shape | cylinders g as well as the braking valves d, e and 
the small surface marks. Oils and greases con- of the fatigue curve would be expected. | braking cylinder f are mounted on the chassis of 
taining fillers enhance the fatigue properties still The raising of the endurance at stresses above the | the tractor. The piston moving in the cylinder f 
more, and it is suggested that the filler helps to fill fatigue limit is of importance to users of wire ropes. | actuates a system of levers which, in turn, operate 
up the drawing marks, &c., thereby adding to the | Vite ropes are often overstressed when in service, | the four-wheel brakes of the tractor. In opening 
efficiency of the oil. The oil in these filled materials |#"4 @ knowledge of the endurance at these high | the braking valve d, part of the compressed ait is 
is of fairly low viscosity, and could not have caused | 8tTesses 18 important ; in fact, it is considered that a fed to the braking valve e. From the latter 
the increase by itself. knowledge of the stress to give, say 125,000 repetitions | valve, connection is made to the braking cylinders 
In order to test further this suggestion, it was before fracture is of equal importance to that of the | i, located in the chassis of the trailer. During 
decided to carry out tests using the same wire but | limiting fatigue stress. Referring to Fig. 2, curves a the run, each of the pistons of the air cylinders | 
in a polished condition, that is, after die marks and b, it will be seen that the wire in the “ as drawn ” | is balanced under the pressures of air and springs 
and surface defects had been removed. The limit-|COMdition has a life of 125,000 stress cycles at a| acting from opposite sides. Braking of the trailer 
ing fatigue stress in air of the material after polishing | §tTSS of + 28-8 tons per square inch, but when it | wheels is effected by the ea ~ of te one 
is + 28-1 tons per square inch, and it is interesting | * covered by oil A, the stress can be raised _to| overcoming the air pressure. The air admitte 
to note in passing that with oil I the limiting fatigue | 32-2 tons per square inch to give the same life, | from the valve d opens the valve ¢ so that th - 
stress of the wire in the “as drawn” condition, | #%4 with oil 1 the stress is of the order of + 35 tons | air in the cylinders i is free to exhaust while the b 
nearly reaches this figure, being + 27-6 tons per | per square inch. | Springs are released with the result that the brakes a 
, : , — i thicliare ; ani » henkes . tor 1 
square inch. However, as mentioned at the beginning of this | are applied. Releasing the brakes in the her oie 
The limiting fatigue stress is improved when the | 2*ti le, the effect of oils and greases upon the/| restores the air connection between the cylinder ” 


fatigue properties is not only of interest to users of |i and d so that the air entering the cylinders | -* 
wire ropes but to general users of lubricants, especi- | drives the pistons forward to release the brakes of the - 
ally if by choice of a suitable oil the effect of surface | trailer. The valves are very sensitively controlled 


polished wire is coated with heavy oils and greases, 
increases from - 0-9 ton to + 1-5 tons per square 





inch being noted (see Table I, col. 5). In this . oO Ol , ' : , ; ; the 
case it is probable that the increase is due solely blemishes, &c., can be minimised, and interesting depending on the intensity of the —= re 
to the exclusion of atmospheric oxygen as the results from further research should be obtained. exerted upon the pedal. In the event of the traile! eas 
surface defects on the wire have been removed. The| [© conclusion, the author wishes to express his | coming off from the tractor, the air escapes from - 
limiting fatigue stress is raised by 3 per cent. to thanks to the directors ot Messrs. Bruntons (Mussel- | the cylinders i so that the spring-loaded po sha 
5 per cent. which corresponds to the values obtained | utgh), Limited, for permission to publish the | cause the brakes to be applied instantly. The rs 
by Gough and Sopwith* in their tests made in vacuo. results obtained. action takes place if the pressure drops below * effe 


Chis raising of the limiting fatigue stress is approxi- atmospheres. If the tractor is braked very sudde the The 
a special quick-acting braking valve / causes 


mately the same for ¢ > Ol z 8 te , 
var ore autho, Se am She eee ans. qrenten tasted, THE LEIPZIG FAIR. instantaneous stopping of the trailer, preventing and 








including those with fillers. In this case the fillers : . é The pres 
probably play no part, and only the oil is resnonsible (Concluded from page 383.) the same from running against the tra ‘ae hand fm “ain 
for the exclusion of atmospheric oxygen. However,| Messxs. Rosert Boscu, A.-G., Stuttgart, have | mechanisms & serve to release the beakes 53 two 
there is an indication that a maximum value for the | developed a new air-braking svstem for tractors and | for the uncoupled trailer. was [ep the 


The compressor shown in Fig. 25, on this page, ist 
exhibited by Messrs. Junkers Motorenbau, ‘ .m.b.H., . | 
Dessau, and operates on the principle of their well- xp 
known two-cycle engines, but without crankshaft or 


. Afte 
connecting rods. It consists essentially of five 
axis, 4 centrai 


viscosity of the oil exists for obtaining the best | trailers. The rolling type of compressor supplying 
protection, as shown in the top curve in Fig. 1. the air to the brake shown beside the engine in 

A further interesting point is the improvement of | Fig. 24, above, is driven from the dynamo. A 
the fatigue properties for stresses above the limiting | diagram of the braking system is shown in Fig. 23. 


* Loc. cit * Loc. cit horizontal cylinders on the same 
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Fue. Pump; Messrs. Rospert Bosca, 
A.G. 


Fie. 26. 





Fig. 28. 


CONCRETE VIBRATOR; MzEssRs. 
LOSENHAUSENWERKE. 


working cylinder, and two compressor cylinders at 
swchend. The central cylinder constitutes the usual 
‘xplosion chamber of the Junkers engine, with a 
mston at each end. Each of these pistons is in one 
piece with two compressor pistons, the inner com- 
pressor piston, forming the first-stage element, 
‘eng larger in diameter than the gas piston, and 
% outer compressor piston, forming the second- 
“age element, being smaller in diameter than the 
“piston. The opposite piston groups are con- 
weted by racks engaging with spur gears on a cross 
shaft to ensure synchronous operation, but there is 


‘0 other connection, the return stroke being 

ee by the compressed air in the outer cylinders. 
¢ fuel valve is in the centre of the middle cylinder, 

and the cycle of operation is as follows: The com- 


ee up by admitting air from the con- 
two dite © the outer cylinders, thus bringing the 
the 2 ns to their inner positions, and compressing 
air between them. Fuel is then injected and the 
Pstons are driven out. During the first part of the 
Pe po —_ part of the compressed air is 
After ae 1 valves into the scavenge air receiver. 
i te pistons have moved beyond the valves, 
ing air is compressed in the two stages 
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Fie. 27. Two-Stage Rotary CoMPRESSOR ; 
Messrs. KLEeEmN, SCHANZLIN AND BECKER. 


|and delivered in the usual way. When the pistons 
| approach the end of their stroke, the exhaust and 
|scavenge ports are opened successively. The 
| pistons are brought to rest by the air trapped in the 
| compressor cylinders, which acts as a cushion, and 
| the re-expansion of this air returns the pistons to the 
|inner position, when the cycle is repeated. The 
| fuel pump and other auxiliaries are driven from the 
leross shaft already referred to. The compressor 
valves are of the spring-loaded disc type. The 
| design is stated to be exceptionally efficient, due to 
| the fact that, as the pistons are free, the expansion 
is extremely rapid during the first portion of the 
|stroke. It is also claimed that as the compressor 
|is perfectly balanced, only light foundations are 
|required. The compressor shown in the illustration 
| has an effective output of 424 cub. ft. of free air per 
| minute at a working pressure of 100 Ib. per square 
inch. A portable model operating on the same 
principle is illustrated in Fig. 29, page 468. This 
model has an effective output of 142 cub. ft. of free 
air per minute at a working pressure of 100 lb. per 
square inch. 

In addition to the exhibit already described, 
Messrs. Robert Bosch, A.G., showed a novel method 
of fuel-pump control. In the past, the regulation 
of the quantity of fuel injection and the limitation 
of the maximum and light- or idle-running speeds 
of large and medium-sized Diesel engines have 
generally been achieved by means of centrifugal 
governors which are positively driven with the 
pump. The drawback of this kind of regulation is 
that, in case of the lower speeds and irregular 
running of the engine, the fuel quantities delivered 
are not exactly uniform, although the position of the 
hand lever or pedal is not altered, and that, even at 
high speeds, the accuracy of the governing is imper- 
fect. These drawbacks are the more pronounced 
the smaller the engine and the higher the speed. 
In the new Bosch system, the regulation is by pneu- 
matic depression on partial vacuum which is stated 
to show a marked improvement in small Diesel 
engines, especially those suitable for passenger 
cars. The regulation is based on the principle of 
using the vacuum in the suction pipe for actuating 
the control rod of the injection pump. The pneu- 
matic governor essentially consists of a diaphragm 
body secured to the pump as a substitute for the 
centrifugal governor, and a valve connection 
attached to the mouth of the suction pipe imme- 
diately behind the air cleaner, the diaphragm body 





and valve being interconnected by a pipe. Fig. 30, 
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page 468, shows the fuel pump with the regulator 
applied to the Diesel engine of a passenger car. 
In this view, the suction pipe is situated on the 
| opposite side of the engine. The tube leading to the 
|suction valve may be clearly seen. A section 
| through the diaphragm body is given in Fig. 26, 
on this page. The diaphragm a, which is made of 
elastic leather, subdivides the interior of the body 
into two chambers. One of the latter is per- 
manently open to the atmospheric pressure, while 
| the other, tightly sealed, is connected with the 
suction valve through the fitting b and the pipe 
already referred to. The coil spring ¢ tends to 
move the diaphragm towards the left, and to set 
the control rod of the pump linked to it for full 
load. A throttle incorporated in the suction valve 
is normally held closed under spring pressure, forcing 
| the throttle valve against a stop. Opening is 
effected in the usual way by actuating the accelera- 
tor pedal. 

While the motor is stationary, no depression or 
partial vacuum exists in the suction pipe, so that 
the coil spring c moves the control rod over to full 
charge. While the engine is running, a partial 
vacuum is produced in the suction pipe, the degree 
of vacuum depending on the speed of the engine 
and position of the throttle. The vacuum is in- 
tensified by means of a nozzle inserted into the 
suction valve and tends to pull the control rod back 
into the stop position against the pressure of the 
spring c. While the engine is running idle, or in 
the no-load condition, the suction valve leaves only 
a slight slot open so as to produce an efficient 
vacuum behind it, and consequently in the con- 
necting pipe and diaphragm body. As a result, the 
diaphragm is moved over to the stop position, and 
the control rod is adjusted for reduced admission 
or charge. When the throttle is fully opened, the 
vacuum produced is only unimportant or entirely 
absent, with the result that the coil spring forces 
the diaphragm and control rod into the full charge 
position. When the speed of the engine exceeds the 
maximum admissible number of revolutions, the 
velocity of the air in the nozzle increases to such an 
extent that a depression will again take place which 
causes the diaphragm to be shifted into the stop 
position. Depending on the position of the throttle, 
the diaphragm will be adjusted for all the inter- 
mediate positions of the control rod, and therefore, 
for various amounts of fuel delivered. The size 
of the nozzle is determined for each motor type 
by practical tests. The automatic operation of the 
diaphragm may be disconnected at will, and it may 
be actuated by hand in the event of the pneumatic 
governor being out of order. The new governor is 
claimed to ensure an exact regulation, and moreover, 
by opening and closing the valve in the suction pipe, 
the air admitted is made to correspond to that 
required for the combustion of the fuel injected. 
This means that, for a small quantity of fuel, less 
air is introduced, as the valve is partially closed, 
but the quantity of air is always sufficient to 
ensure perfect combustion of the fuel, the ratio 
between the air admitted and the quantity of the 
fuel being chosen so as to obtain the most favourable 
combustion. 

A two-stage rotary compressor exhibited by 
Messrs. Klein, Schanzlin and Becker, Frankenthal, 
Germany, is illustrated in Figs. 27 and 31. The air 
is admitted through the lower opening into the 
low-pressure unit, which is somewhat longer than 
the upper high-pressure unit. After the air has 
passed the first stage, it enters an intermediary 
cooler, where it is cooled down approximately to the 
initial temperature. The cooled air next flows to 
the high-pressure stage through an opening on the 
left-hand side, the end pressure being 6 kg. per 
square centimetre above atmosphere. The com- 
pressed air is discharged through the upper opening 
shown in Fig. 27, the exit temperature being nearly 
110 deg. C. Both stages operate on the well-known 
sliding-vane principle. The blades are of steel, 
and are kept in contact with a loose sleeve in the 
casing by centrifugal force. The sleeve is free to 
rotate on an oil film, and as the end pressure on 
the blades is balanced, the sleeve rotates freely with 
the biades and practically without slip, so that wear 
is quite negligible. No valves are used in the 








compressor, with the exception of one non-return 
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valve in the pipe leading to the air chamber. This 
valve prevents the air from flowing back when the 
compressor is stopped. The eccentric shafts run 
in precision roller bearings, which also serve to take 
the end thrust, if any. 

Fig 31, page 468, illustrates a portable rotary 
compressor set embodying a compressor of the type 
described. The compressor is driven by a water- 
cooled two-cycle 32-h.p. Diesel engine of the pre- 
chamber type. The crankshaft runs in roller 
bearings and the camshaft in ball bearings. The 
pistons are made of light metal, and may be removed, 
together with the connecting rods, through a lateral 





exhibits in particular, it is stated that many orders 
were placed for export, the chief demand being for 
machine tools and electrical engineering materials. 
Keen interest was taken in the foundry machinery, 
|and foreign visitors were particularly interested in 
|the evidences of the large preparations made in 
| Germany to utilise home-produced fuels. 








ION OF IRON AND 


STEEL. 


Tue third report of the Corrosion Committee to the 
| Iron and Steel Industrial Research Council was pre- 


THE CORROS 













opening in the engine frame. The cylinder sleeves | —- Se ae = page tha 
are replaceable. A centrifugal governor is fitted, | i. ,ow well known, is a joint eemmmaities af the Iren 
with hand adjustment. The fuel consumption is|,nq Steel Institute and the British Iron and Steel 
about 6-3 kilos per hour at full load. The starting | Federation. As the report occupies upwards of 200 
effort is very small, because the only resistance | pages and includes 46 tables and 53 illustrations, we 
to be overcome is the friction of the stuffing boxes | are only able to give a brief summary of the ground 































































































and roller bearings. 


and, moreover, the flywheel effect of the small drums 
is negligible. For these reasons, the compressor 
need not be uncoupled from the engine on starting 
up, @ plain pin coupling being employed for making 
the connection between the two units. The com- 
pressor is equipped with an independent lubricating 
system, consisting of an oil pump with individual 
adjustment and visual control for each bearing. 
The engine has a separate oil-circulating system 
actuated by another pump. The regulating system 
is such that the intake is closed when the required 
pressure of the air chamber is reached, so that the 
compressor runs idle as a vacuum pump at only 
18 per cent. of the normal power consumption, 
excessive heating being avoided during long 
idle-running times. The intermediate cooler men- 
tioned above is mounted at the front of the set, 
the two separate water coolers for the engine and 
compressor being mounted at the rear. The 
chassis frame is made of welded channels, and the 
various members, such as compressor, engine, 
cooler, air tank, &c., are suspended in rubber 
bearings. The connecting pipes are provided with 
rubber hose connections to reduce the danger of 
fracture by vibration. 

Various forms of vibrator embodying a some- 
what novel principle for this type of apparatus were 
exhibited by Messrs. Losenhausenwerk, of Diissel- 


The compressor does not come | 
into operation until the speed exceeds 200 r.p.m.., | 


| covered. 

As was the case with previous issues, the present 
| report is divided into a number of sections, the first of 
which is an introduction. The second section deals 
with the progress made with the Committee’s field tests 
on atmospheric corrosion, the third with various tests 
on steel ships’ plates, and the fourth with a number of 
laboratory corrosion investigations and tests. The 
last section comprises a summary of memoranda and 
other matters submitted to, and discussed by, the 
Committee. In connection with the Committee’s 
atmospheric corrosion tests, the whole experimental 
programme comprised in Parts I and II of the tests, 
as detailed in previous reports, has been commenced. 
This relates to the corrosion of structural mild steel, 
both of ordinary and copper-bearing quality, ingot iron, 
and various wrought irons. Moreover, the preparation 
of further specimens of high-tensile structural steels, 
chiefly of the copper-chromium type, for Part III 
of the tests, has been completed. The Committee has 
now 14 corrosion stations—seven in the United 
Kingdom, namely, in Dove Holes Tunnel, and at 
Motherwell, Woolwich, Redcar, Llanwrtyd Wells, 
Calshot, Sheffield, and seven overseas, namely, at 
Singapore, Khartoum, Congella (South Africa), Basrah, 
Apapa and Aro (Nigeria), and Abisko (Sweden). 
Owing to serious interference, by trespassers, with the 
specimens at the main Sheffield corrosion station, an 
additional station has been set up on a roof at Sheffield 
University. Data of a semi-quantitative type on the 
descaling of the various as-rolled specimens on exposure 
to weathering continue to accumulate. It has been 
found that in the case of materials rolled according to 
normal works practice, the rolling scales on British 





dorf. The essential feature of these vibrators com- 
prises an electric motor carrying eccentric masses 
at both ends of its shaft. ‘These masses produce 
unbalanced centrifugal forces which are converted 
to uni-directional forces having a sine-curve varia- 
tion. The arrangement is claimed to give a maxi- | 
mum of power with a minimum of weight, the power 
consumption being also very small, equivalent to 
«bout one-tenth that required by vibrators operated | 
by compressed air. The principle is shown applied | 
to a vibrating table in Fig. 32, page 468, the table | 
being carried on the usual corner springs. The | 
motor is attached to the underside of the table, | 
which is in turn anchored to two vertical channels, 
forming part of the baseplate, by swinging | 
arms. The table shown measures 1,000 mm. 
by 1,500 mm., and is suitable for loads up to 300 
kilos. The principle was also shown adapted to 
a small appliance called the ‘* Vibromax,” shown in 
use in Fig. 28, page 459. This appliance may be | 
used for the same purpose as a tamper, and in the | 
figure the operator is employing it to consolidate the | 
concrete in a vertical column. The motor is 
encased in a small waterproof box of triangular | 
shape, and is operated by three-phase current, the | 
cable being enclosed in the hollow handle. It is | 
designed for a 50.cycle supply, giving 3,000 impulses | 
per minute. 


| 
| 
| 











In conclusion, it may be stated that the number | 
of persons who visited the Fair is given as approxi- | 
mately 200,000 from Germany and 21,000 from | 
other countries, representing an increase of some | 
5,000 on the previous year’s total. The number of | 
exhibitors also showed an increase of 9 per cent., | 
the total being 8,076, occupying a space of 1,372,250 | 
sq. ft. The foreign exhibitors represented 20 
different countries, the largest representation being | 
by Japan, with 180 exhibitors, followed by Czecho- 
slovakia, with 137 exhibitors. 
tirms were represented. 





As regards the engineering 


wrought-iron and on ingot-iron are more resistant to 
weathering than those on mild steel. The presence of 
copper, both in mild steel and Swedish iron, was found 
to reduce the rate of corrosion considerably ; in the 
case of steel, however, there was no difference between 
specimens containing 0-2 per cent. and 0-5 per cent. 
of copper respectively. 

The behaviour of specimens descaled prior to expo- 
sure calls for little comment. At Llanwrtyd Wells 
some difference was observed in the rate of rusting of 
iron specimens, which in the early stages was less for 
Scottish wrought-iron than for Staffordshire wrought- 
iron or ingot-iron. At Abisko an appreciably longer 
time elapsed before the descaled specimens of Swedish 
iron were covered with rust as compared with the 
other materials. The majority of the painted speci- 
mens, other than those painted over a weathered and 
partially descaled surface, it is stated, are in very 
good condition after up to four years’ exposure. The 
tests on the iron and steel exposure stands, which are 
themselves painted in different ways, point to the 
desirability of using an inhibitive paint, such as red 
lead, for the initial painting of structural steelwork. 
The galvanised specimens exposed at Llanwrtyd Wells 
are still in good condition after three and a half-years’ 
exposure. 

Some time ago the Committee undertook, with the 
collaboration of the Great Western Railway Company, 
a series of tests on the corrosion of steel sleepers under 
service conditions. A number of sleepers, both of 


| ordinary and of copper-bearing steel, have been laid 


in the track in the Severn Tunnel, and at Wednesbury, 
Dawlish, Cholsey, and Aldermaston. An inspection has 
been made, after a service of two and one third years, at 
Wednesbury, and the first batch of sleepers has been 
removed after two and a half-years’ service, from the 
Severn Tunnel. From the results it is concluded that 
there is a definite difference in the conditions of service 
according to whether the sleeper is in the vicinity of a 
rail joint or in the middle of a rail length. It is also 
possible, although the data are insufficient to establish 
this fact, that there is a difference between “ leading ” 
and “ trailing” sleepers, i.e., sleepers that are at the 


respect to oncoming trains. 








Seventeen British | front and rear ends of the rail, respectively, with | and the old cast-iron bridge erected at Coa 
There would appear to | 1779. 











i 
be an advantage of some 10 per cent. in favour of th, 
copper-bearing steel sleepers, but, in view of th, 
“ scatter” of the individual results, the present experi. 
ments cannot be taken as establishing this difference 
conclusively. Assuming an average loss for both types 
of sleeper of 120 ounces in 2} years, the approximat. 
time necessary for 25 per cent. reduction jn the 
weight of the original sleepers is 12} years, 


S ce 
the service life of a wooden sleeper in a toned t 
stated to be of the order of six years, it follows that 
from the point of view of general corrosion, ste 
sleepers should prove satisfactory, particularly ag , 
marked pitting of the sleeper plates was obseryai 
except immediately beneath the chairs. 

The progress of the tests on steel plates, of knoy, 
origin and process of manufacture, built into the sh! 
and hatch plating of the barge Cactus is described | 
Dr. J. C. Hudson and Mr. R. H. Myers. Inspectic, 
has given some indication that mild-steel plate 
finished at a reduced rolling temperature, as a result of 
discontinuous rolling, shed their scale in the shipyani 
rather more rapidly than plates rolled under norm 
works conditions. No marked difference in th 
behaviour of the two types of plates was observed jy 
service, but the comparison of the plates in differen: 
surface conditions has been complicated by the occur 
rence of a considerable, and more or less random, 
amount of damage to the paint on the plates. Plates 
painted with white-lead paint, whilst still hot from th 
mill, have behaved well on the whole, and there js 
some indication that preliminary descaling by sand. 
blasting has proved advantageous in the case of the 
hatch plating. Examinations of the steel pontoons 
supporting the floating landing stage at Gosport ar 
reported by Mr. R. H. Myers. Some of the plates 
showed pronounced pitting, and it was concluded that 
the trouble probably originated several years ago, 
when an interval of seven years occurred between 
successive applications of protective coatings. It is 
probable that three, or at most four, years is the 
maximum advisable interval between successive re. 
conditionings. The opportunity has been “taken to 
commence some tests on various types of weld-metal 
deposits, and the suitability of the landing stage fu 
the exposure of test plates to marine corrosion is being 
investigated. Tests on welded specimens of ships 
plate, both of ordinary and of high-tensile steel, 
conducted by H.M. Admiralty, are also included in 
the report. The specimens were exposed to various 
types of marine conditions for thirty months. The 
conclusion reached was that, on the whole, corrosion 
troubles would not be aggravated by welding, provided 
that the process is correctly carried out. 

The section on laboratory tests comprises seven 
contributions by various authorities. The preliminary 
results of an investigation on metallurgical factor 
influencing the corrosion of iron and steel are given by 
Dr. R. B. Mears. Those of tests on the scale-covered 
materials exposed in the main researches of the 
Committee are of special interest in that they shov 
that, whilst the corrosion probability is generally 
determined by the physical character of the rolling 
scale for the materials as tested, it was definitely les 
for the wrought irons and the ingot iron than for the 
mild steels. Systematic tests on totally-immened 
ferrous materials, conducted under standardised 
experimental conditions at the Chemical Researcli 
Laboratories, are described by Dr. G. D. Bengough and 
Dr. F. Wormwell. An investigation on the effect o! 
manufacture and composition on the corrosion rates o! 
ordinary iron and steel has shown that, under the 
particular experimental conditions, these factors at 
relatively unimportant as compared with environmental 
factors, although there is some indication that wrought: 
iron corrodes less rapidly than steel. Mr. K. @. Lews 
and Dr. U. R. Evans report experiments the results 
of which give further support to the conclusion ths! 
the application of paint to specimens from which the 
scale has been partly removed by weathering ye 
much less satisfactory results than when the pait ® 
applied to specimens either with an intact scale oF 
totally descaled by weathering or by other methods. 
The same authors find that, on the whole, the orders 
of merit in atmospheric-exposure tests of painted and 
unpainted specimens of different materials are 5! ’ 
but not identical. Dr. J. C. Hudson gives details 
further corrosion tests on ferrous wires, of some tes 
undertaken to elucidate the ageing of hard-drawe 
mild-steel wire, and of the results of several investig® 
tions of painted specimens at Birmingham and > 
borough. The Birmingham paint tests confirm 
value of pickling specimens prior to paimting. — ued 

The last section of the report includes the resu ts y 
investigations by the Committee on the — . 
steel sleepers in mines. It was ascertained that ® 
dry pits no trouble is experienced by corrosion. a 
are also given of the inspection of two old fe 


; : 1832 
t PS— ely, a wrought-iron rail laid in 
structure namely, a Z Ihrookdale it 
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CONTROL EQUIPMENT FOR LARGE 


ur ot the - - 
ft J CONTROL EQUIPMENT FOR LARGE A.C. WINDERS. | ALTERNATING CURRENT WINDERS. 
ite 
lifer " f pape saree ee <2 ' [ume Le puna! _ Aone the chief requirements of the large alternat- 
ith types MESSRS. ME TROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. ing-current winders, which have recently been con- 
roximat structed by Messrs. Metropolitan-Vickers Electrical 
in the <= a - ' ' ; ' sip manaias tale op _ Company, Limited, Trafford-park, Manchester, for use 
. Glen c ‘ vet in South Africa, were that they should be capable of 
unnel js - Tae pi running at low speeds over a wide range of varying 
ws that | SY hs. shes , torques and should be fitted with electrical reverse 
mn, ses c map current braking for lowering unbalanced loads and for 
ly as ie pulling up at the end of the wind. The complete con- 
| ante 4 . trol equipment consists of a stator reversing switch, 
: 4 4 operated by contactors; a liquid controller of the 
f knov Re : : moving electrode pattern, which is actuated by a lever 
the she ' and rods ; an oil-operated servo-motor and accelerating 
ribed » al : i device and a master controller for the stator reversing 
spectic, ; unit. In the case of the larger winders, the stator 
1 plates } ae , reversing switch is of the air-break type, with either 
result of Ss } electro-pneumatic or electro-magnetic operation, while 
shipyard , on the small winders, it is oil-immersed and is operated 
: electro-magnetically. 


' norma A : ' b ms : 
‘ . Figs. 1 and 2 show the electro-pneumatic and electro- 


in the 
tA magnetic air break switches respectively, the complete 
differen: switch in each case consisting of six units. These units 
2 ecu are mechanically connected in two groups of three, 
random, one group being used for each direction of rotation. 
Plates In the electro-pneumatic type, each unit is operated 
rom th: from a compressed-air cylinder, which is fitted with 
a valve, this latter being controlled by the master 


there is : m : - - . 
switch. The contactor units are identical with those 


y sand. ‘ ore - - , 
used on the firm’s electric railway equipments, the 


of the - 

ontoons operating pressure being from 40 lb. to 80 Ib. per 
sort are square inch. Admission and release are controlled by 
louble valves, which are operated in groups of three 
> plates , y 4 vine . ‘ a I a groups : 
ed that i 1. Etgcrro-PNevuMATIc StaTOR REVERSING SwITCH. by contactor type magnets. The two groups of 
rs ago, contactors are interlocked, so that it is impossible 
retween . : : ; 5; — = - to close one unless the other is open, and the arc is 
i completely extinguished. In the electro-magnetic type 
is th of switch, each unit is operated by a separate magnetic 
ive re- system, the coils of which are energised by direct- 


current from a metal oxide rectifier. The use of 
direct-current operating coils permits, it is claimed, a 
compact arrangement of the equipment. The upper 
contact is fixed rigidly to the frame, and the lower to 
the plunger of the operating solenoid, a small compres- 
sion spring being interposed to give the necessary 
contact pressure during the knuckling movement. 
Contact wear is automatically taken up by a separate 
spring, which is placed between the solenoid plunger 
and the operating links. Powerful magnetic blow-outs 
are fitted and are provided with laminated cores and 
heavy strap-wound coils. The contacts are surrounded 
by arc boxes of fire-resisting materials to prevent arcing 
between the phases or to earth. Electrically-controlled 
interlocks are provided to ensure that neither of the 
two groups of three units can be energised until the 
main contacts of the other group are open and the are 
is extinguished. As a further precaution there is also 
a mechanical interlock. Both types of switch are 
suitable for three-phase circuits carrying circuits up to 
600 amperes at 3,300 volts. 

The oil-immersed flame-proof contactor, mentioned 
above as being used on the smaller winders, is suitable 
for currents up to 250 amperes at 3,300 volts. Both 
the fixed and moving contactors are of the renewable 
A RES Se contactor type and the forward and reverse groups are 
ered nisnrs Obyvactre : operated by separate electromagnets. A mechanical 
: ay vik os interlock prevents either set of contacts from closing 
unless the other is open. 

The liquid controller, a view of which is given in 
Fig. 3, has been designed for the severe service 
caused by the use of reverse current braking for lower- 
ing unbalanced loads or pulling up at the end of the 
wind. It therefore incorporates an electrode trough 
|of uniform width and varying depth, the deepest 
portion being at the end which corresponds to the 
full-speed position. A large cross section and low 
electrolyte resistance are therefore secured, while 
at the other, or low-speed, end of the trough the 
reverse is true. This arrangement, it is claimed, 
allows a large range of resistance to be obtained 
without excessive movement of the electrodes. Opera- 
tion is facilitated by the use of an oil servo-motor, 
while the dissipation of the large amount of heat 
generated is assisted by circulating the electrode 
| by a centrifugal pump. This pump draws liquid from 
the bottom of the main tank and forces it through 
the cooler unit to the deep end of the electrolyte 
troughs. From the latter point the electrolyte passes 
along the troughs to the shallow end, where it falls 
over a splash guard into the bottom of the controller 
tank and is then re-circulated. The various parts 


ken to 
d-meta 





sits of 
on o of the system are connected by three hose pipes, the 
at oD proportions of which are so arranged that there is a 
tail high resistance path between the three fixed electrodes 
rrou xo : and the cooler body, which forms an auxiliary star 
183° : point in parallel with the main star point formed by 
ale the moving electrodes. The auxiliary star point 





Fie. 3. Liqgutp CorTRoLuER. must have a high resistance so as not to interfere 
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with the speed regulation. It also ensures that the 
rotor circuit is never completely broken and guards 
against the possibility of a high voltage rise on the 


slip rings at the moment when the stator circuit is | 


closed. 

The electrodes are made of non-corroding alloy, 
to ensure a maximum life and, being in open troughs, 
are readily accessible. The troughs themselves are 
of moulded insulating compound and are mounted on 


porcelain insulators carried on channel-iron supports. | 


The cooling tank contains two nests of vertical tubes, 
made of special brass, through which the cooling 
water runs. This water is drawn from a separate 
supply. Each nest of tubes can easily be removed 
for cleaning, and while this is being done the equip- 
ment can be operated on the other set. The electrolyte 
from the main controller is pumped round the outside 
of the cooling tubes so that a high efficiency is obtained. 
The servo-motor is of the same design as that used on 
the firm’s smaller liquid controllers, and also acts as 
an automatic acceleration governor. It is operated 
solely by an oil valve. The master controller is of 
the air-break type and consists of a number of cam- 
operated contactors which are mechanically operated 
by lever gear. It is also provided with contacts for 
operating the coil circuits of the stator reversing switch 
and with off-position interlocks which ensure that the 
reversing switch and liquid controller are in the off 
position before the main circuit-breaker can be closed. 








RECENT DEVELOPMENTS IN 
HYDRAULIC COUPLINGS.* 


By Haroip Srxcrai, 


BroaDLy, there are two classes of hydraulic power 
transmitters :-— 

(1) The hydro-kinetic or turbo type, in which the 
power is transmitted by the kinetic energy of a liquid 
discharged by an impeller on the primary shaft against 
the vanes of a turbine runner on the secondary shaft. 
Examples are the Féttinger transformer, the Vulcan 
hydraulic coupling, the Vulcan-Sinclair coupling, the 
Vickers-Coats torque converter, the Lysholm-Smith 
torque converter, the Voith turbo-converter, and the 
Voith-Sinclair turbo-coupling. The name ™“ hydro- 
kinetic’ is suggested as being most descriptive of the 
principle involved, since the torque transmitted is 
dependent upon the velocity of movement of the 
working medium. 

(2) The hydro-static or displacement type, in which 
the power is transmitted by liquid delivered under 
pressure by a positive variable displacement pump to 
a constant-displacement hydraulic motor, usually of 
the piston or eccentric-vane type. Examples are : 
the Lentz, the Williams-Janney, the Hele-Shaw, the 
Lauf-Thoma, the Schwartzkopf-Huwiler, also the 
Hele-Shaw hydraulic clutch and the Krupp clutch. 
The term “ hydro-static’’ is not a very happy one, 
but is suggested as being the most descriptive of the 
principle involved, having regard to the fact that the 
torque transmitted is proportional to the pressure and 
is independent of the velocity of the working medium. 
Both classes of hydraulic transmissions include 
examples of: (a) torque converters or gears, in which 
the output torque varies, or can be controlled, inversely 
as the speed; and (6) couplings or clutches, in which 
the output torque is equal to the input torque and is 
usually provided with some degree of regulation of the 
slip. 

Overheating of a displacement type gear must be 
carefully guarded against, whereas with a turbo type 
transmission the working conditions are actually 
improved by high-temperature operation, provided 
the temperatare is kept within the limit at which 
continuous working will not cause deterioration of the 
oil. Owing to the positive character of the displace- 
ment type of transmission, its characteristics are 
strikingly different from those of turbo transmissions, 
and there is a considerable range of applications for 
which hydro-static gears are ideal, but for which turbo 
transmissions have little or no‘scope. In particular, 
one may mention all applications of low or medium 
power requiring precise speed regulation over a wide 
range of torque anc' speed, and a constant speed of the 
output shaft practically irrespective of changes in load. 
Turbo transmissions are not generally suited for such 
purposes, on account of the turbine characteristic 
that the speed is responsive to changes in the load. 
It is this feature, incidentally, that permits of the 
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The turbo-coupling comprises merely a primary shaft, 
| with its impeller, and a secondary shaft, with its turbine 
|runner; there are no fine running clearances, heavily- 
loaded bearings, or parts affected by distortion. 

There is a wide field of application in which either 
the hydro-kinetic or hydro-static transmission can be 
utilised. As regards variable-s drives, the efficiency 
| of the hydraulic coupling with variable filling or slip 
| control is definitely superior at the high-speed end of 
the range, but falls well below that of the hydro-static 
| type when working at a large speed reduction. In the 
case of fan or centrifugal pump drives this is un- 
important, since the load falls off rapidly with reduc- 
tion in speed and the actual energy loss in the trans- 
mission is small. On the other hand, for constant- 
torque drives the hydraulic coupling offers the con- 
venience of infinitely-variable speed regulation, but 
gives no advantage in saving of power when running 
at reduced speeds. The hydraulic coupling offers 
further advantages in the shape of light-load starting, 
limited stalling torque, and flexibility of connection 
in both the lateral and torsional senses, but its out- 
standing feature is mechanical] simplicity and smooth 
vibrationless drive. It appears to the author that 
the latter reasons explain the very wide extent to 
which hydro-kinetic transmissions are now being 
used, marine developments having accounted within 
the last eight years for over 750,000 h.p., and auto- 
motive and general industrial drives be a further 
| 500,000 h.p. during the last four Foam 
| There is a good deal of confusion concerning the 
| fundamental differences between fluid couplings and 
| fluid torque converters, and the idea is quite general 
| that a fluid coupling is capable of at least some degree 
| of torque conversion when working at a high torque 
and slip. Hence it should be emphasised that the 
paper deals solely with hydraulic couplings, which, 
although incapable of torque conversion, are in fact 
used for a much wider range of applications than torque 
converters. Fluid couplings are essentially of the 
two-element type having only a primary member and 
a secondary member, without any intermediate guide 
vane or reaction member such as is n to 
obtain torque conversion. The torque at the output 
shaft is equal to the torque at the input shaft under 
all conditions of speed, filling, and slip. Torque 
converters, on the other hand, have essentially three 
elements, an impeller on the input shaft, a turbine 
runner on the output shaft, and a stationary guide 
vane or reaction member interposed in the fluid 
stream circulating between the primary and secondary 
members, and serving to change the direction of the 
stream of liquid in such a way as to alter the torque 
ratio between the input and the output shafts. The 
turbine and the guide-vane elements may be divided 
into two or more stages, and the vanes may be adjust- 
able or movable, as in the case of some of the early 
Féttinger speed transformers, the Vickers-Coats gear, 
and some designs of Lysholm-Smith torque converter. 
The guide vanes may be curved sufficiently to reverse 
the direction of the fluid stream, in which case the 
turbine runner is arranged to suit, and the transmitter 
becomes a reversing gear. 

Theory of the Vulean Coupling.—The primary 
member or impeller is mounted on the driving shaft, 
and the secondary member or runner on the driven 
shaft. A cover is bolted to the impeller enclosing the 
back of the runner, to retain the working liquid. An 
annular core guide ring of semicircular section is 
formed with one-half in the impeller and the other 
half in the runner. The coupling is filled by a pump 
through a control valve, and a fixed casing is provided 
to catch leakage oil and return it to a sump tank. 

The impeller and the runner are provided respectively 
with 28 and 26 straight radial vanes. When the impeller 
is rotating, and assuming the coupling to be full, the 
liquid in the passages between the vanes of the impeller 
flows radially outwards under centrifugal force. It 
passes across the gaps separating the impeller from the 
runner and flows radially inwards between the vanes of 
the runner until it reaches the inner diameter of the 
working circuit, where it returns across the gap into 
the inlet of the impeller, and the cycle is repeated. 
Since the power is transmitted by the kinetic energy 
of the rotating vortex of liquid circulating between the 
impeller and the runner, it follows that the design is 
governed by the same laws as centrifugal pumps, 
fans, &c., and the power-transmitting capacity is based 
upon the expression for kinetic energy, Lark where 
m is the mass of the liquid and v is the velocity about 
the axis of rotation. 








automatic variation of torque with speed that is so 
useful in the torque converter. Where the load | 
fluctuations on a turbo-coupling of the variable filling | 
type are not very rapid, such speed changes can be 
corrected by governor gear, but the natural charac- 
teristic is broadly similar to that of a shunt-wound | 
direct-current motor, or a slip-ring alternating-current 
motor, with a variable resistance in the rotor circuit. | 





* Paper read before the Institution of Mechanical 
Engineers on Friday, April 26, 1935. Abridged. 


| about the axis O O of the coupling. 


Referring to Fig. 1, the liquid in the vortex ring 
follows a spiral path due to the combination of two 
simultaneous movements: (a) the circulation move- 
ment or vortex action of constant velocity about the 
circular core or axis CC of the working circuit, and 
(6) the rotational movement due to the rotation of the 
liquid as a body with the driving and driven halves 
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| ment, the actual torque on the runner, for example, is 
created by the loss of rotational velocity and the 
release of kinetic energy as the liquid is forced radial) 
inwards between the vanes of the runner. Conversely 
on the impeller side, the liquid is flowing radially 
outwards between the vanes, and its rotational velocity 
about the axis O is increasing, thus taking up kinetic 
energy and imposing a corresponding load on the 
driving motor. Many wrong analogies have been 
presented to explain the working principle of the fluid 


oT 
us, there is one idea that the circulation velocity 
is extremely high and hence the liquid become 
of a wonderful resistance to shear, which 
somehow locks the two halves together. The familiar 
but wrong analogy is presented of the resistance ¢; 
shear of a jet of water of high velocity when struck hy 
a bar of iron. Another idea is that the liquid somehoy 
acquires a high density or becomes extremely viscous 
under high centrifugal pressure, so that a positive 
drive is achieved. In actual fact, the drive is simply 
analogous to a centrifugal pump in conjunction with 
a reaction turbine. 

The liquid gathers rotational velocity in its radially 
outward flow between the vanes of the impeller (or 
pump element) and im a corresponding load on the 
driving motor. Similarly, it loses velocity in its radially 
inward flow between the vanes of the runner (or turbine 
element) and thus gives up kinetic energy which drives 
the output shaft. The fluid friction loss resulting from 
the vortex or circulatory flow is small, because the 
body of liquid rotates with the coupling as a whole 
and the relative velocity between the circulatory liquid 
and the curved passages of the working circuit is small. 

In Fig. 1, m, equals unit mass of liquid at the outer 
profile diameter D; v,, its velocity about the axis of 
rotation OO; m,, unit mass of liquid at inner profile 
diameter d; v,, its velocity about the axis 00; 1, 
circulation velocity about the circular core or axis ( ('; 
and n, revolutions per minute about the axis 0 0. 

During each half-cycle of circulatory flow the mass m, 
is considered to move to a new position m,, and the 
kinetic energy at the respective positions is indicated 
by the lines K E, and K E,. The change in kineti 
energy is given by $m (v,* — v,*). Hence the power 
transmitted by a coupling of given diameter and speed 
is proportional to the mass or density of the liquid 
(corrected in practice for the degree of aeration. It 
is also proportional to the number of times this cycle 
is repeated in unit time, i.e., the power transmitted 
is proportional to the circulation velocity t,. 

The velocity v, is created by the difference in the 
centrifugal pressure of the column of liquid rotating 
with the impeller extending from d to D, and the 
counter centrifugal pressure of the corresponding 
column rotating with the runner at a speed which is 
slightly less owing to the slip. The circulation velocity 
v, is affected by the frictional resistance encountered 
in its circulatory flow through the passages of the 
impeller and runner, but is also affected by the tempers- 
ture, viscosity, and the degree of aeration. 

No attempt is made to present methods of calculation 
of the circulation velocity v,, since it can be shown by 
experiment that the liquid does not, in fact, follow 
the uniform path from m, to mz, indicated by the 
diagram, but is subject to tortuous deflections of an 
unpredictable nature, which vary with the losd, 
temperature, and viscosity. Hence, in practice, # 
constant K is established for each size, speed, and 
specific load upon the coupling to cover the many 
variables indicated. The equivalent velocity 1, 
be readily deduced from test results, but this cannot 
be relied upon, since the values v, and v, are themselves 
indeterminate as a consequence of the tortuous path 
followed by the vortex. It may be observed that the 
difference in centrifugal pressure creating the circu- 
latory velocity v, is proportional to the square of the 
difference in rotational speed, whereas the frictional 
resistance to the circulatory flow also varies as the 
square of the speed, so that the velocity rv, should = 
directly proportional to the difference in speed of the 
driving and driven elements, or the slip of the coupling 
expressed as a percentage of the speed of the +n 
shaft. This is true to some degree in practice, but t ; 
straight-line relationship only holds good for amas 
differences. Hence it follows that the power tran» 
mitted by a coupling of given diameter and speed "= 
proportional (between limits) to the percentage slip. 
Having thus dealt with the factors m and >) 
remains to consider the velocities v, and ty _— 
are determined by the diameter D and rotations! 
speed n, i.e., to consider the influence of the dimensions 
and speed of the coupling respectively upon its op 
transmitting capacity. Diameter has, of course, 

test influence, since it determines the volume ° 
mass of the liquid, as well as its changes 1n velocity . 
Speed affects only the changes in velocity, but p 
nevertheless, of great importance. Assuming 





Whereas the transmission of power is dependent 
upon the existence of the circulatory or vortex move- 





diameter of the coupling to be fixed and — “— 
working at a constant percentage value of slip. 
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velocities ", pors e 
speed > Therefore, the kinetic energy given up by 
unit mass of liquid in moving from m, to m, will vary 
as n?. Since the percentage slip is assumed to be 


constant, the number of cycles of circulatory move- 
ment in unit time will be proportional to n. Hence 
the rate of doing work or power transmitted is propor- 
tional to n* n= n*, 

The foree required to accelerate the mass m from 
velocity vr, to vg is proportional to the acceleration, 
and thus varies directly with the speed n. In addition, 
however, the number of cycles of circulatory movement 
in unit time (for the assumed constant percentage of 
slip) is proportional to x. Hence the force driving the 
runner and reacting on the impeller, or, in other words, 
the torque transmitted, is proportional ton x n = n*. 

Coming now to the influence of diameter, and 
assuming the speed of revolution and the percentage 
slip to be constant, it follows that the velocities vr, 
and v, are proportional to D. Hence the kinetic 
energy given up by unit mass in moving from m, 
to m, will be proportional to D*. In addition, the 
mass of the liquid varies with the volume of the 
working circuit, which is proportional to D*. Thus the 
horse-power transmitted for a given rotational speed 
and percentage of slip is proportional to D* x D* 

D’. 
Since the power transmitted is proportional to the 
weight of the liquid, a good deal of effort has been | 
expended in the search for a specially heavy yort 
| 





corrosive liquid having some lubricating properties and 
the other qualities required for use in a fluid coupling, 


















such as low viscosity, low freezing point, high boiling | 
point, freedom from chemical breakdown when sub- 
jected to the combined effects of time, temperature, 
and turbulence, and availability at a price of a few 
pence per pound. 

Mercury has frequently been prop sed because it is 
about fifteen times as heavy as oil, but apart from the 
undesirable effects of mercury upon non-ferrous mate- 
rials in the coupling, the case for it; use is poor in the 
light of the following comparison :— 


Oil. Mercury. 
Diam« ter of coupling 100 58-2 
Volume of working liquid 100 19-8 
Weight itt vie bal 100 297 
Cost, oil at 4d. per lb., mereury 
at 3s. 8d. per lb. 100 3,267 


A factor requires to be determined experimentally to 
cover power-transmitting capacity of different liquids 


for & given value of slip, taking into account viscosity, 
eddies, and the frictional resistance of the vanes and 
curved walls of the working circuit. In determining 


this factor the construction comes into account, ¢.g., 
whether sand castings, die castings, or fabricated steel 
are employed. The uniformity of torque has some 


influence, but this can be disregarded unless the 
fluctuat ms of the drive are of an extreme character. 
Another factor to be established is that relating to 
‘ize, since in small couplings the skin friction, rough- 
ness, and thickness of vanes exercise a much greater 
influen. © than in large couplings of similar proportions. 
pte er factor to be determined for each size and 


on relates to the speed of rotation, since it is 


yy \t the relation between the specific load and 
WP of couplings running at 500 r.p.m. to 1,000 r.p.m. 
S ne 


' hold good for couplings of similar size running 
at much higher speeds. 





on > > uy noted, the horse-power transmitted by a 
(withi:, | mg of given size and speed is proportiona) 
the ra ‘imits) to the percentage slip. In other words, 
tion) ist te transmitted (for @ constant speed of rota- 
dies w eases with the slip, reaching a maximam 


en the driven shaft stalls, i.e., when the slip 


Fig.2 . SCOOP TUBE TYPE COUPLING WITH PUMP CONTROL. 





| They are also used for electric motor-driven machines, 
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many engineers, since for a given degree of filling it 
only refers to loss of revolutions (as in the case of 
alternating-current electric motors), but not to loss of 
torque—in fact, the reverse. This confusion results, 
no doubt, from the significance of slip in a friction 
clutch, where the transmitting capacity falls off as the 
slip increases, so that slip is then synonymous with 
loss of both speed and torque. Nevertheless, since the 
term “ slip’’ has become everyday practice in connec- 
tion ‘with fluid transmission, it is used by the author 


Fig.1. THEORY OF ROTATING VORTEX OF LIQUID. 
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and vr, are proportional to the rotational | is 100 per cent. The term “slip” is misleading to | of the variable-filling type developed particularly for 


use with constant-speed alternating-current motors, 
and its range of application can most conveniently be 
divided into two broad groups: (1) fan and pump 
drives, in which the power varies substantially as the 
cube of the speed, that is to say, the load on the 
coupling decreases very rapidly as the speed is reduced 
by reducing the liquid content; and (2) constant- 
torque drives, in which the power decreases roughly in 
proportion to the speed, as the slip is increased by 
emptying the working circuit. The characteristic 
feature of the scoop-tube coupling is that the effective 
oil quantity can be adjusted by infinitely variable 
degrees over the whole range from empty to full. This 
coupling was evolved directly from the marine type 
of Vulcan coupling, and the main idea in utilising a 
scoop tube was to produce a standard design of coupling 
suitable for mounting directly on any motor shaft. 
The energy of movement of the oil in the coupling is 
employed: to maintain an external circulation for control 
purposes, thus avoiding a continuously running pump 
with the inconvenience of arranging the mechanical 
drive from the primary shaft. Another point achieved 
by the scoop-tube construction is that the whole of 
the external surface of the coupling rotates in contact 
with the air, instead of having to be enclosed in a 
stationary casing, as in the case of a Vulcan coupling 
with emptying holes round the periphery. Hence the 
| conditions are very favourable for natural cooling, and 
|in fact, the rate of heat dissipation is about twenty 
| times as high as from a stationary surface of equivalent 
|size and temperature. A feature of the scoop-tube 
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for lack of a better expression. Surprise andincredulity 
are still so frequently expressed regarding the small 
percentage of slip which is attainable with hydraulic 
couplings in everyday practice that it is opportune 
to say that there is not the slightest difficulty in 
designing a coupling to transmit any desired horse- 
power with a slip of 1 per cent. or 2 per cent. or even 
less. Generally speaking, it is not economical to 
design for less than 1} per cent. slip, while in many 
cases 3 per cent. to 4 per cent. slip is justifiable. The 
choice depends, of course, on the first cost, load factor, 
and running cost. 

Industrial and Automotive Applications of the Vulcan- 
Sinclair Hydraulic Coupling.—The marine type Vulcan 
coupling doés not lend itself to industrial and auto- 
motive drives, and it had therefore to be modified to 
suit the new conditions and to overcome the hydraulic 
problems entailed in these new applications. 

The three main types and their applications are :— 

(1) The Scoop-Tube Type (with variable filling). The 
variation of the liquid: content gives a wide range of 
slip control:and the coupling is principally applied to 
stationary land plant, i.e., for driving variable-speed 
centrifugal pumps, fans, turbo-compressors, conveyors, 
flywheel sets, calenders, pulverisers, &c. 

(2) The Traction Type (with constant filling), whose 
inherent slip-speed characteristic is used with variable- 
speed engines or motors to the greatest advantage. 
Examples are the “‘ Fluid Flywheel” and “ Fluidrive” 
coupling for automobiles. 

(3) The Ring-Valve Traction Type (constant filling 
with internal slip control). This class is used both for 
constant-speed and variable-speed prime movers. 
Although the filling is constant the power transmission 
is regulated, within limits, by an interna] valve which 
directly controls the vortex ring of liquid. 

The traction and the ring-valve traction couplings 
are largely used for internal-combustion locomotives 
and railcars, cranes, excavators, winches, and the like. 


couplirig is the use of large clearances between the 
rotating and the stationary parts and around the oil- 
thrower rings, so as to allow for substantial errors in 
alignment. This is specially important where the 
coupling is mounted on structural steelwork of uncer- 
tain rigidity, which may be subject to vibration from 
other sources, as in boiler-house constructions. 

With the marine type of Vulcan coupling the oil 
supply is derived from a gravity tank at a convenient 
elevation, and for the first scoop-tube couplings put 
into service a gravity tank was similarly utilised, one 
reason being to permit entrained air to separate from 
the oil in the tank. Since the oil-retaining glands of 
the scoop-tube couplings are of the labyrinth type, 
depending solely upon centrifugal action for the 
retention of oil, it was necessary to provide a sump 
tank into which the coupling could drain in the event 
of it being stopped when full. An ejector operated by 
the scoop-tube pressure was arranged to suck up any 
oil in the sump tank and return it into the scoop-tube 
chamber, this ejector coming into action as soon as the 
motor driving the coupling was run up to speed. The 
original method of control, now obsolete, was by means 
of an adjustable valve in the inlet pipe leading from 
the gravity tank to the coupling, this valve being 
placed, if desired, at a convenient remote-control point. 

‘or each setting of the valve there is a certain rate 
of flow into the coupling, and since the rate of outflow 
through the leak-off nozzles connecting the working 
circuit to the scoop-tube chamber is proportional to 
the pressure and quantity in the working circuit, it 
follows that for each setting of the valve, the effective 
quantity in the coupling became stabilised at a certain 
value, corresponding to a certain speed, at which the 
rate of inflow exactly balanced the rate of outflow. 

The next improvement was the introduction of the 
weir control. In thissystem the gravity tank is retained 
at an elevation of 6 ft. to 12 ft., but in place of an inlet 
control valve a movable weir is arranged in the gravity 
tank to regulate the quantity in the coupling. Alter- 





such as centrifugal separators having high inertia. 
Scoop-Tube Couplings.—The scoop-tube coupling is 


natively, a fixed weir with a movable displacer serves 
the same purpose; it. is more convenient for auto- 
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matic control, and cheaper for small units. For each 
setting of the weir there is a flow over the circum- 
ferential lip down the inlet pipe into the coupling, and 
a circulation back from the scoop tube into the gravity 
tank. Hence, the quantity of oil in the working 
circuit, and thus the slip of the coupling, varies inversely 
with the height of the weir. The principal advantage of 
the weir control is the reduction of the time lag 
associated with the early valve control, and the partial 
elimination of the disturbing effects upon the control 
due to the varying pressure of the circulating vortex 
ring of liquid. The effect of lowering the weir, for 
example, is to cause an immediate flow of a large 
volume of oil into the coupling until the quantity 
becomes stabilised at its new value, giving a steady 
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| coupling eliminates any time lag due to interconnecting 
piping and overcomes any back-pressure effects due to 
the effect of variations in load upon the rotating vortex 
ring of liquid. Consequently, in its evolution, the design 
of the scoop-tube coupling has departed from the bad 
principle of regulating the rate of flow into the coupling, 
with its many variables, and is based upon direct 
transfer of liquid to and from the working circuit. 

As has been mentioned in the section on the theory 
of the hydraulic coupling, the circulatory movement 
of the vortex of liquid follows a tortuous path which 
is difficult to predict, although as the result of experi- 
mental study extending over many years, it has 
become possible to form a good idea of this path under 
particular conditions of filling and slip. During some 





flow over the lip of the weir. Conversely, the effect of 
raising the weir is to cut off the oil flow to the coupling, | 
so that it empties at the maximum rate until the flow 

is re-established over the lip of the weir and the quantity 
and speed are stabilised at the new condition. On an | 
average fan-drive installation the time taken for the | 
full effective travel of the weir with the standard servo- | 
motor and ratio of worm and screw gearing is 90 seconds. | 


has been found experimentally to be 15 seeonds to 20 | 


Fig.3. THRUST REDUCING PORTS IN 
‘ “ily DRIVEN MEMBER. 











( 


seconds, and this rate of response has been amply 
demonstrated to be fast enough for boiler-house require- 
ments. In the case of boiler houses dealing with 
traction loads, a quicker speed response is sometimes 
asked for, and the time taken for the effective travel 
is then reduced to about 30 seconds; about 3 seconds 
only is then required for a 10 per cent. movement of 
the weir, and the time taken to stabilise conditions at 
the new speed is correspondingly reduced. The time 
lag when increasing the speed with a weir-controlled 
coupling is naturally influenced by the length and 
slope of the pipe from the weir to the coupling. In 
some boiler houses a convenient situation for the tank 
and piping is difficult to find, and hence the desirability 
of a self-contained coupling became evident. The next 
step was accordingly the development of the pump 
method of control. 

Fig. 2, page 463, shows the present standard type of 
scoop-tube coupling in which the gravity tank, inter- 
connecting piping, and ejector are eliminated, the oil 
being contained in a reservoir which supports the scoop- 
tube housing and is situated immediately beneath the 
manifold. Instead of an external control circuit, the 
manifold is provided with internal ports through which 
the oil delivered by the scoop tube is circulated and 
returned into the working circuit. The speed is adjusted 
by varying the quantity in the working circuit by 
means of a gear pump mounted on the reservoir, this 
pump being normally stationary. In order to increase 
the speed, the pump is rotated clockwise and draws 
oil through the suction valve in the reservoir, discharging 
it into the manifold, where it joins the stream of oil 
circulated by the scoop tube into the working circuit. 
Conversely, to reduce the speed, the pump is operated 
in the anti-clockwise direction and withdraws oil from 
the manifold under the pressure created by the senop 
tube, discharging it through a spring-loaded foot valve 
into the reservoir chamber. Thus the transfer of oil 
from the reservoir to the working circuit, and vice versa, 
is immediate, and is proportional to the displacement 
of the pump. Two flanges are arranged on the manifold 
for connecting the flow and return pipes of an oil cooler 
in cases where cooling supplementary to the natural 
heat dissipation of the rotating casing is required. The 
scoop-tube pressure is sufficient to circulate the oil 
through the cooler without the aid of an auxiliary 
pump. On small couplings, hand operation of the 
pump is arranged, but the standard practice is to use 
an electric servo-motor with a reversing switch at a 
convenient remote-control point. The pump-controlled 





early experimental tests at the Metropolitan-Vickers 
works on a 1,000 h.p. coupling running at 1,000 r.p.m. 
on a flywheel generator set, violent torque surges 
occurred when the flywheel was being accelerated 
between 250 r.p.m. and 400 r.p.m., with the conse- 
quence that the circuit breaker was repeatedly tripped. 
The flywheel in question had a very high inertia and a 


near the inner profile diameter, and the sm 





















: Increage 
in slip due to this obstruction can be eliminated by 
an increase of 5 per cent. or so in the diameter, The 
same results can be achieved by curving the vanes of 
the impeller or runner, or both. Such interferences 
with the working circuit are attended by an increase 
in slip, which is of a negligible order in the case of a 
suitably designed baffle. In the case of inclined yane 
constructions, however, the increase in slip is greater 
than with a baffle, and unless the angle of inclination jg 
correct, the slip can easily reach an intolerable 
value. 

Hydraulic Thrusts—In the marine type of Vulcan 


coupling, working in combination with helica! geari 

the standard practice is to balance the hydraulic 
thrust partially against the thrust of the helical gear, 
and to provide thrust collars on the driving and driven 
shafts to deal with any unbalanced load. Under 
normal conditions, with the coupling full, there js a 
hydraulic thrust in the outward direction, i.<., tending 
to separate the impeller and the runner. This thrust 
is considered to be due to the centrifugal pressure set 


total kinetic energy of 23,000,000 ft.-Ib. The flywheel |up by the vortex action, counterbalanced by the 
After a 10 per cent. movement of the weir, the time | would be accelerated at about 50 per cent. of full-load pressure on the back of the vaned wheel (usually the 
taken to stabilise conditions at the new value of speed | torque, when the load on the motor would suddenly | runner) which is enclosed by the inner casing. When 


drop towards the light-load value. 


Fig.4. COMPARATIVE POWER CONSUMPTION 
CURVES FOR SINGLE- SPEED 
ALTERNATING-CURRENT MOTOR. 
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second or two, some violent internal convulsion would 
take place without warning, causing the load on the 
driving motor to increase instantly by ten or twenty 
times, thus tripping the circuit breaker. As the result 
of a long series of experimental] trials, the cause of the 
vortex instability has been established, and an improved 
working cireuit has been evolved which is free from 
such instability. In the case of fan or pump drives, 
the torque is very low when the coupling is passing 
through the critical range, and as a result no instability 
occurs with the hop of paitinn circuit used, provided 
the load is reasonably near that for which the coupling 
was designed. There have sometimes been cases of 
mild torque surges on fan drives when first put into 
commission, These can be corrected by modifying the 
circulation rate through the leak-off nozzles, thus 
altering the character of the vortex ring for the given 
conditions of torque and speed. With certain forms 
of hydraulic circuit which must be avoided, instability 
of the vortex ring can occur even in fan couplings, and 
a satisfactory drive is then impossible to obtain. In 
the case of constant-torque drives, where the horse- 
power varies substantially in proportion to the speed 
of the driven shaft, the hydraulic coupling is required 
to work through the unstable period, and the ‘“‘ surgeless 
cireuit”’ must, therefore, be used to eliminate all 
instability. 

The essential feature of the “ surgeless circuit ” is 
the introduction of a suitable discontinuity in the 
boundary of the working cireuit, either in the curved 
shell or the sides of the vanes, against which the 
cireulating liquid reacts in giving up kinetic energy. 
A convenient discontinuity is formed by a star-shaped 
baffle fixed in the neighbourhood of the inner profile 
diameter and projecting into the working circuit to a 
sufficient degree to break up instantly a high-velocity 
vortex surge. A star baffle of this kind is sufficient | 
to reduce the surges to a tolerable figure. To gain | 
complete freedom from surges a circular baffle is fixed | 
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Then after a!a coupling is operating in a partly-filled condition, 


Fig. 5. COMPARATIVE POWER CONSUMPTION 
CURVES FOR TWO- SPEED 
ALTERNATING - 
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however, the vortex ring alters in shape and the thrust 
load reverses under certain load conditions, tending 
to draw the impeller and runner together. In the early 
designs of scoop-tube coupling based on the marine 
coupling, provision was made for outward thrust 
only, a plain bronze pad or distance piece being used 
to space the impeller and runner, with the result that 
wear was quickly experienced. Fortunately, space 
permitted the substitution of a ball-thrust bearing of 
sufficient capacity, which overcame the difficulty. 
For certain types of drives, a unidirectional bell 
thrust meets all requirements, but in cases where the 
thrust load is likely to reverse its direction, the practice 
is to use a duplex thrust bearing. A convenient 
method of installation is the “ Flexcentre”’ construc- 
tion, which is applicable to scoop-tube and traction 
couplings, and takes thrust load in either direction, 
yet permitting of considerable lateral freedom arising 
from errors in alignment. ; 
Where the specific load and speed of the coupling 
are high and the thrust load is likely to be of some 
magnitude, it is possible to reduce it by coring oF 
cutting large ports through the shell forming the 
back of the runner (or the vaned wheel enclosed by 
the casing). Such ports must be of a suitable size 
and location to be of any use, as shown by Fig. 3, 
and as they have an influence on the slip, their we 
must be judged by circumstances. They have no, 
in consequence, become standard practice for & 
sizes of couplings. For industrial applications 1 
general, the use of thrust bearings within the coupling 
is much to be preferred to external thrust bearing 
particularly as the work done on the single-thrve 
bearing is simply proportional to the load multipli 
by the slip revolutions or the difference in § 
whereas with external thrust bearings the work done 


on, each of the two bearings is the product of the 
load and the speed. A coupling provided wre 
ulV 


internal thrust bearing must be considered « 
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to a solid coupling in an axial sense, although it provides 
iateral and torsional flexibility. Hence, to allow for 


expansion effects, the standard practice is to locate 
one shaft and allow the other to float. The motor 
shaft is usually the more convenient to locate by a 
deep-groove ball bearing, which is not, of course, 
required to take any hydraulic thrust. If the driven 
shaft is located by thrust collars, the motor must 
have freedom to float axially. 

Fan and Pump Drives—The reason why the 
hydraulic coupling has been so widely adopted for 
fan and centrifugal-pump drives, despite the fact 
that the efficiency decreases proportionately to the 
increase of slip, is that the energy loss when running 
at reduced speed or high slip values is relatively 
unimportant, because the power taken by the driven 
machine falls off very quickly with reduction of speed. 
Fig. 4 relates to a typical boiler-house induced-draught 
fan coupling. Curve a shows the net power taken 
at the fan shaft when the speed is varied to suit the 
boiler load conditions expressed in terms of percentage 
delivery volume. Curve 6 shows the power input to 
the hydraulic coupling. At full speed the efficiency 
of transmission is about 97 per cent., corresponding to 
aslip, circulation, and windage loss of about 3 per cent. 
As the speed is reduced so the slip is increased pro rata, 


Fig.G. HYDRAULIC SLIP REGULATOR: 
2400,—*7 TYPICAL WINDING CYCLE 
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this being shown by the increasing gap between the 
curves, until a point is reached, at two-thirds of full 
speed, where the difference between the input and 
the output powers reaches a maximum value of the 
order of 16 per cent. of the power taken at full speed. 
As the speed is still further reduced, the slip continues 
to increase, but the load falls by a greater amount, 
so that at 40 per cent. of full speed, for example, the 
transmission losses have decreased to 10 per cent. of 
the full power. The efficiency of the coupling under 
this condition is admittedly low when expressed on 
a percentage basis, being rather less than 40 per cent., 
but this is not important, since the power taken by 
the fan is then only about 74 per cent. of the full-load 
rating, and the energy loss is not serious in comparison 
with other control methods when expressed on a per- 
centage or kilowatt-hour basis. Curve d is added for 
comparative interest to show the variation of power 
on @ fixed-speed fan, in which the output is regulated 
by a damper, and curve c illustrates the variation 
of power at constant speed with variable-vane inlet 
dampers. At the foot of Fig. 4 are three curves 
showing the regulation losses corresponding to curves 
b, c, and d, plotted as a percentage of the full-load 
power; these are equivalent, as has been remarked, 
to the actual percentage energy loss in brake horse- 
power-hours. 

Fig. 5 shows similar curves for two-speed alternating- 
current motors, and illustrates the effect of changing 
over to the lower-speed winding at 81 per cent., or 
alternatively 67 per cent. of the top speed. A substan- 
tial saving in energy consumption is obtainable by 
using two-speed alternating-current motors if the 
boiler working conditions entail lengthy operation 
towards the lower-speed end of the scale. On the 
other hand, the necessity to change over repeatedly 
from low speed to high speed, and vice versa, if the 


boiler load is fluctuating, may entail some inconvenience, 
and there is a marked tendency in practice for the 
boiler operator to run in the high-speed condition, even 
when the load justifies the lower motor speed. 

— r-Feed Pumps.—The usual points for considera- 


the range of speed regulation that is required 
and the rate of increase or decrease of speed necessary 
to maintain constant controlled pressure under the 
Worst conditions of variation likely to be encountered 


> the boiler load. In many cases a 10 per cent. to 
° per cent. speed range meets all requirements, and 
feliy ” speed response of 2 per cent. per second is 
th ‘cequate. This corresponds to a variation in 
of th ‘ac ‘rom zero discharge to the maximum capacity 
to © Pump, OF vice versa, in a period of seven seconds 

eight seconds. In applying the hydraulic coupling, 


> gma ‘must be made for differential expansion of 
th pump shaft, and for wear of the balance piston, 
@ inter ral clearances in the coupling being arranged 
> tea, y. If two or more feed pumps are required 
pd cy te in parallel with constant-pressure control 
the variable-speed couplings, provision must be 








made to divide the load equally between the motors. 
A convenient method is to connect a centrifugal 
governor on each pump shaft to the constant-pressure 
governor which controls the piston valve regulating 
the speed of the coupling. Thus, if the two sets tend 
to get out of step, the speed governor acts on the 
control to correct the inequality, so that the load is 
divided equally on the main motors. An alternative 
arrangement is to apply a correction to the pressure 
governor by means of a solenoid connected to a current 
transformer in the main motor circuit, so that if the 
two sets get out of step, the coupling which is running 
faster will impose more load on the motor, and the 
solenoid will act on the pressure governor so as to 
reduce the speed; a converse action takes place on 
the coupling which is running slower. 

Load-Equalising Flywheel Sets —The development of 
the short-scoop design arose from the use of the 
hydraulic coupling as an automatically-controlled slip 
regulator on load-equalising flywheel generator sets. 
This system broadly corresponds to the Iigner load 
equaliser for electrically-driven winding engines, with 
the difference that the main driving motor is an 
alternating-current synchronous machine when a 
hydraulic slip-regulating coupling is used, instead of 
a rotor resistance-controlled induction motor. The 
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driven part of the coupling is connected to the load- 
equalising flywheel and direct-current generator, and 
the latter supplies power on the Ward-Leonard 
principle to the main direct-current winding motor. 
The object of the flywheel is, of course, to give out 
part of its stored energy, with a corresponding reduc- 
tion in speed, during the acceleration period of the 
winding engine, and to store energy during the reduced 
or no-load portions of the winding cycle, thus maintain- 
ing a substantially constant load on the main a]lternating- 
current motor. The hydraulic coupling runs at a 
constant speed, and thus permits the main alternating- 
current motor to be a synchronous machine, which is 
fully available for power-factor correction, while the 
peak loads are carried by the energy given out by the 
flywheel. Fig. 6 shows the variations in power during 
a typical winding cycle on a 1,000-h.p. equipment. 

The slip of the hydraulic coupling is automatically 
controlled (see Fig. 7) by a valve regulating the inflow 
to, or outflow from, the working circuit, this valve 
being actuated by a spring-controlled torque motor 
fed from a current transformer in the main motor 
circuit. During the acceleration period, the load on 
the direct-current generator shown by the direct- 
current output curve rises rapidly, imposing a corre- 
—— load through the hydraulic coupling on the 
alternating-current motor. Immediately the load on 
the latter, shown by the alternating-current input 
curve, reaches the predetermined value, the torque 
motor overcomes the controlling spring and operates 
the valve. This causes the coupling to empty, so 
that the slip increases and the flywheel speed drops, 
thus giving out part of the stored energy. The load 
on the main motor is at the same time kept constant by 
the governing action of the torque motor. After the 
peak load has passed, the flywheel commences to 
accelerate, thus storing energy in readiness for the 
next cycle, until, when full speed is reached, the load 
on the main alternating-current motor drops off and 
the next winding cycle commences. For good govern- 
ing, it is necessary that the initial emptying rate of 
the coupling should be very rapid after the torque 
motor has operated the valve. Hence a high rate of 
circulation through the external control circuit is 
necessary, and the energy loss entailed with a long- 
scoop coupling may attain material proportions. 
The reason for using the short-scoop coupling with 
core-emptying tubes is that the oil is drawn from the 
centre of the vortex ring at a point of practically no 
centrifugal pressure, and its rotational velocity is 
much less than at the periphery. A further point is 


characteristic of the coupling. It can be shown that 
the slip of a coupling reaches a minimum value when 
the working circuit is about 90 per cent. full, any 
further increment of liquid simply filling the voids 
without useful effect. When the acceleration load 
reaches the predetermined value at which the torque 
motor operates the valve, it is essential that the 
coupling should respond immediately, otherwise a 
brief but undesirable peak load occurs during the 
interval in which the 10 per cent. of excess liquid is 








being removed. The core-emptying tubes are effec- 
tive, however, in removing this excess oil very quickly, 
so that the natural governing of the coupling is 
improved. 


AN UNCONVENTIONAL AEROPLANE. 


CHRISTENED by its inventor the “ Pou du Ciel,” 
an interesting light aeroplane is only just becoming 
known outside its home of France, Three unusual 
factors are of interest in connection with it. The 
designer is neither an engineer nor an aeroplane 
designer, and is not a pilot, yet the machine is cheap 
to construct, and it certainly flies successfully. M. 
Henri Mignet, the constructor, started by building 
gliders, and in all has built eight machines before his 
final success. The unique construction of the last 
will be quickly realised when it is stated that it has 
no ailerons or elevators ; it has a rudder, but no normal 
tail fin. Lift is obtained with two main wings, but 
not as in a biplane, the lower wing being situated 
just behind, but not quite clear of the top plane, and 
with not so much vertical distance as is normally the 
case between the planes. Control is secured by altering 
the angle of incidence of the top plane, this being 
hinged and readily operated by the control lever; as 
the latter is linked up with the rudder the little machine 
is enabled to make a stable right-hand or left-hand bank. 
This fact alone cuts out one element of danger to the 
beginner, as it enables a turn to be made by the use of 
the joystick only. Only a 17-h.p. engine is used, and 
this gives a speed range of from 25 m.p.h. to 62 m.p.h. 
Costs are difficult to arrive at, as the machine is home 
constructed, but the inventor gives his costs at con- 
siderably less than the “ Air League,” who have gone 
into the matter in this country, and estimate its cost 
would be about 90/., 651. of this being for the French 
two-cylinder engine. 

The position occupied by the engine is interesting. 
This is almost hung beneath the top’plane, but rather 
towards the front, while the pilot sits immediately 
behind it. Performance can be best realised from a 
summary from Les Ailes of December 13, 1934, describ- 
ing a test flight:—Heavy clouds passed over the 
hangars on this December day. At times the rain fell 
in torrents. The official figures gave the wind at 
20 m.p.h., with gusts up to 40 m.p.h. The pilot 
(and constructor, M. Mignet) was uncertificated, the 
machine unlicensed and home made. With discon- 
certing ease the Flying Flea took off after a run of a 
few yards. It clim quickly, giving the unexpected 
impression of a machine of greater power. Mignet 
made great use of his 15 mintues and showed off his 
Flying Flea in a complete and instructive manner. 
Turns, dives, up wind and down wind, hedge hopping 
at high speed, high flying, a landing with a few yards 
of run, restart and landing with “ dead stick” (i.e., no 
engine). 














SmMoKE and AviaTion.—The effect of smoke on 
aviation is to be considered by a special conference which 
has been arranged by the National Smoke Abatement 
Society, to take place in London on May 30. Papers 
will be read by Mr. C. 8. Durst, Mr. William Courtenay, 
Mr. Alan Goodfellow, and Captain A. G. Buckham. 

AWARD OF THE KELVIN MEDAL.—-As already announced, 
on page 363 ante, the Kelvin Medal for 1935 has 
been awarded to Sir John Ambrose Fleming, F.R.S. 
We now learn that the presentation will be made by 
Sir Kingsley Wood, P.C., in the Great Hall of the 
Institution of Civil Engineers, Great George-street, 
London, 8.W.1, at 5 p.m., on Tuesday, May 7. 





GerMan CONFERENCE ON CorROsION.—The annual 
conference of the German Association for Combating 
and Preventing Corrosion, of which the Verein deutscher 
Chemiker e.V., 1034, Potsdamer Strasse, Berlin, W.35, 
has the secretarial direction for this year, will be held 
at Berlin on November 18 and 19. The subject for 
discussion is corrosion due to fresh and to salt water. 





British Propuction or Pie-IRON AND STEEL.— 
The monthly memorandum of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 
S.W.1, shows that there were 97 blast-furnaces in opera- 
tion in the United Kingdom at the end of March, i.e., 
the same number as at the end of February. The 
production of pig-iron in March amounted to 553,200 
tons, com); with 483,100 tons in Fe and 
503,600 tons in March, 1934. The March output of 
steel ingots and castings totalled 841,900 tons, against 
769,500 tons in February and 834,500 tons in March, 
1934. 
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ANNUALS AND REFERENCE BOOKS. 


British Empire Trades Index.—The object of the 
British Empire Trades Index, the fourth or 1934-35 
edition of which has recently been published, is to 
facilitate and expedite the interchange of commerce, 
not only between the various units of the British 
Empire, but with buyers and sellers in other countries 
who desire to trade with the British Commonwealth of 
Nations. The volume is divided into three main 
sections, in the first of which firms are arranged alpha- 
betically under their respective trade headings, those 
in Great Britain and Ireland appearing first and those 
in the various overseas Dominions following after- 
wards. The whole of the Empire is treated as one unit, 
the intention being to show the resources of the British 
Commonwealth of Nations in any particular class of 
goods under one trade heading. In most cases, the 
cable addresses and the telephone numbers of firms are 
given, as well as their postal address. The second 
section is an alphabetical index of the names of all the 
firms appearing in Section I, while the third section 
comprises a useful list of trade marks and brands. We 
understand that the publishers of the volume, Messrs. 
Business Dictionaries, Limited, 8 and 9, Johnson’s- 
court, Fleet-street, London, E.C.4, who are the pro- 
prietors of Sell’s Directories, guarantee to distribute 
discriminately a minimum of 25,000 complete copies 
of the book to Government Offices, and the principal 
buying houses, hotels, and business firms throughout th« 
world. The volume contains 584 pages, and is well 
printed ; it is bound in thick blue-paper covers. 

Schiffbau Kalender, 1935.—The issue for the present 
year of this shipbuilding pocket-book has been compiled 
by Dr.-Ing. W. Giitschow, and is published at the 
price of 9 marks, by the Berlin journal, Schiffbau, 
Schiffahrt und Hafenbau. It is divided into ten 
sections, comprising the usual tables of mathematical 
data ; particulars concerning waterways and canals ; 


information on metals and their properties ; mechanics | three phase, 50-cycle, motor equipment (complete with | shipbuilding 


and the theory of the ship; strength of materials ; | 
ship form, resistance and propulsion; laws and regu- | 
lations governing ship construction ; the classification of | 
ships; ship designs; fittings, accessories and distri- | 
bution of the space available in the hull; arc welding 
in ship construction ; and propelling machinery. The | 
manual contains 385 pages carefully printed, preceded 
by a complete index. 
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CONTRACTS. 


Messes. Tee Generar Evecrric Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have secured 
the contract for 12 months’ supplies of Osram lamps | 
from the London and North Eastern Railway Company. 

Messes. Hartanp Aanp Wourr, Limrrep, Govan, 
Glasgow, have received an order from Messrs. Bombay 
Steam Navigation Company, Limited, for the construction 
of a cargo and passenger motorship, about 250 ft. in 
length The Ship Repairing and Engineering Works of | 
the firm, at North Woolwich, London, E.16, have 
received an order for five steel storage tanks for crude 
oil and asphalt One of these is 120 ft. in diameter, 
42 ft. high, and will have a capacity of 12,000 tons ; | 
the remainder are each 30 ft. in diameter and 30 ft. high 
(1931), Limrreps 





Messrs. J. Browetrr' Linpiey 
Coborn Works, Letchworth, Herts, among other con 
tracts, have recently secured an order for a motor- 
driven two-stage air compressor, which will be installed 
in the Pretoria workshops of the South African Railways 
and Harbours Administration. The compressor will be 
capable of delivering 2,000 cub. ft. of free air to a pressure 
of 100 Ib. per square inch, and will be driven by a syn 
induction type motor supplied by Messrs 
Constrarvetion Company, Limrrep, Wolver 


‘ hronous 
ELecTric 
hampton 

Messrs. Tae Barrist Evecrraic Transformer Com 
rany, Limrrep, Bush House, Aldwych, London, W.C.2, 
and Hayes, Middlesex, have received through their 
yvents, Meseres. A. and T. Burt, Limited, of Wellington, an 
important order for transformers from the New Zealand | 
Public Works Department It comprises seven 8,000 


| 


be coupled in two banks of three, with one spare, for the 
\rapuni Power Scheme. The transformers will be 
employed to step up the generating voltage to the voltage 
of the main grid system 








PropvevTion oF AsBEsTOS IN QuEREC During the 
months of January and February, 22,350 tons of asbestos | 
were produced in the Province of Quebee, as compared 
with 17,758 tons in the corresponding period of 1934. 


rue Inerrrvre or Transporr..-The Council of the | 
institute of Transport, 15, Savoy-street, London, W.C.2. | 
has arranged to hold, as far as practicable, an annua! | 
open lecture on air transport. This lecture will be known | 
as the Brancker Memorial Lecture, in memory of the late | 
\ir Vice-Marshal Sir Sefton Brancker, K.C.B., who lost | 
his life in 1930 in the disaster to the airship R. 101. The | 
establishment of this lecture has been made possible by | 


subjects to be discussed are the transport of food by road, 
| y wate , * » . ] 
kVA, 11,000/110,000-.volt, single-phase transformers, to rail, and sea, problems of water supply, and chemical Saturday, April 27, amounted to 196 tons, all 


ENGINEERING. 


TENDERS. 

| We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, S.W.1, particulars 
| of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Springs, comprising helical bolster springs and lami- 
nated bearing springs, volute draw and buffer springs, 
helical buffer springs, bearing springs and spiral side 
friction springs for railway vehicles. Indian Stores 
Department, Simla; May 14. (G.Y. 15,083.) 

Cast-Iron Pipes, spigot and socket, 3} in. by 9 in., 
3,555. Union Tender and Supplies Board, 
May 24. (G.Y. 15,086.) 


Dog Spikes, 130,000 kg., and coach screws, 12,000 kg. | 


Rio Grande do Sul State Railways, Porto Alegre, Brazil ; 
May 27. (G.Y. 15,087.) i 

Boiler Plant, comprising water-tube boiler, super- 
heater, pulveriser, &c. Melbourne City Council ; 
June 17. (G.Y. 15,088.) 

Copper Were, 
Cape Town Electricity 
15,092.) 

Mild-Steel Plates and Angles, also bolts, nuts, and rivets 
for the Government workshops. Egyptian Ministry of 
Public Works, Cairo; May 27. (G.Y. 15,094.) 

Chemicals, d&c., for Cells, comprising 7,000 sack ele- 
ments for No. 
chloride, and 2,500 zine rods for No. 2 Leclanché cells. 
New Zealand Post and Telegraph Department, Welling- 
ton; June 19. (A.Y. 13,029.) 

Flexible Cords, 


9,513 Ib- 
(GLY. 


hard-drawn, 
May 15. 


bare, stranded, 
Department ; 


two and three conductor. New 


Zealand Post and Telegraph Department, Wellington ; | 


(A.Y. 13,031.) 


Electrical Plant, comprising an alternator, transformers, 


June 4, 


converting equipment and switchgear for a power- 
station installation at Peshawar Cantonment. Indian 
Stores Department, Simla; May 25. (A.Y. 13,033.) 


Dynamo-Testing Equipment, comprising a 400-volt. 
control gear) for testing train-lighting dynamos. Indian 
Stores Department, Simla; May 25. (A.Y. 13,034.) 

Insulated Wires for switchboard use. Posts 
Telegraphs Department, Melbourne; June 11. 
13,040.) 

Electricity Meters, single- and three-phase, for 200-volt, 
50-cycle supply. Egyptian Ministry of the Interior, 


and 


(A.Y. 


Cairo; May 30. (A.Y. 13,045.) 
Hyqrometers, Mason's, wet and dry bulb, in white 
japanned metal case with bulb guard. New Zealand 


Post and Telegraph Department, Wellington; June 11. 
(B.Y. 8,021.) 

Indoor Switehgear, 11,000-volt, and control equipment 
for Section 375 of the Arapuni Power Development. 
New Zealand Public Works Department, Wellington ; 
August 13. (A.Y. 13,030.) 








BOOKS RECEIVED. 


Problems in Electrical Engineering, with Answers. Edited 
by S. Parker Smirnu. Second edition, revised and 
enlarged. London : Constable and Company, Limited. 
[Price 5s. net.) 

Unsere Verbrauchsgiiter und thre Herstellung ein: Tech- 
nologisches Lesebuch. By Dr.-Lye. Kurt W. Greiscer. 
Berlin: V.D.1.-Verlag, G.m.b.H. 

The Elements of Practical Flying. By P. W. F. Mitis, 
London : The Technical Press Limited. [Price 4s, 6d. 
net.] 

Le Macchine Termiche. Part 1! 
(Caldaie), Accumulatori e¢ 


Apparecchi 
Condensatori. 


Evaporatori 


Mepict. Padova: Casa Editrice Dott. Antonio 
Milaini. [Price 28 lire.) 
Praktische Getriebetechnik. Part lL. Fiihrungegetriebe, 


By Dr.-lyc. Cur, Brever. Berlin: YV.D.1.-Verlag, 


G.m.b.H. 








Society or Cuemicat Inpustry,.—H.M. The King has 


eonferred his Patronage on the 54th annual meeting and | No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, 


conference of the Society of Chemical Industry, which 
takes place, in Glasgow, from July 1 to 6. Among the 


engineering in the Navy 


Forest Propucts RESEARCH 
Princes Risborough, Aylesbury, Bucks, informs us that 


on Wednesday, May 22, the Laboratory will be open to 


| 
Details may be obtained on| @ppointed to fill the vacancy. 


Pretoria ; 


1 Leclanché cells, 5 tons of ammonium | 


By Marto | 


| 


[MAY 3, 
PERSONAL. 


Mer. T. P. Witcmsnurstr, M.B.E., will mplete h 
| > y . 1 is 
| term of office as an Electricity Commissioner in Jyjy 
| next, and Mr. C. G. Mortsy New, who ix at : 


1935. 





. ‘ prevent 

electrical engineer to the City of Cardiff, hag beer 
Messrs. Ferranti, Limirep, Hollinwood, Lanes 

| ask us to state that all communications oncerning 
wireless matters should now be sent to ir Radio 
Works, Moston, Manchester, 10, and not to Hollinwood 


as hitherto. Correspondence on radio matters, hitherts 
addressed to their oftices at Bush House, London, W.C9 
should, however, continue to be so address! 7% 

Messrs, WILLIAM AsquiTH, LIMITED, Highroad Well 
Works, Halifax, who recently announced that the gale 
| of their machines in Birmingham and the Midlands had 
been taken over by Messrs. Drummond (Sales), Limited, 
now inform us that that area has been extended to cover 
Cornwall, Devon, Somerset, Dorset, Wiltshire, Berkshire 
Hampshire, Buckingham, Surrey, Sussex, Essex, Kent 


London, Middlesex, Hertford, Bedford and Suffolk 
Mr. Dooley, who was Messrs. Asquith’s own direct 
representative, has been absorbed into Messrs. Drum. 


mond’s organisation. 

Caprarsn Austin Hupson, M.P., Parliamentary Seere. 
tary to the Ministry of Transport, has appointed Mr. A.C. 
CrossLey, M.P., as his Parliamentary private secretary 
and Mr. A. M. Rake to be his private secretary. Mr, P 
FAULKNER has been appointed private secretary to the 
Permanent Secretary to the Ministry of Transport in 
succession to Mr. 8. 8S. Wilson, promoted. 











NOTES FROM THE NORTH. 


| GLAsGow, Wednesday. 


Scottish Steel Trade.—While the Seottish steel trade is 
in quite a healthy state at the present time and plant is 
well-nigh fully employed on orders bocked during recent 
months, fresh business is not coming in as freely as 
makers would like. Order books still represent a consider- 
able tonnage and the demand for quick delivery is very 
general, but unless there is a decided improvement in 
contracts in the near future the outlook 
| for the steel trade will not be too good. Inquiries for 
|}new vessels have not been very numerous recently, 
| particularly for those of large tonnage, but there are 
| rumours that certain shipowners are likely to be in the 
|}market before long. The current demand from struc. 
| tural and general engineering concerns is extremely good, 
|}and while most of the business passing at the present 
| time is for the home market, the tonnage being shipped 
| each week is quite encouraging. In the black-steel sheet 

trade a fair amount of activity is still general, as the 
| home consumption of both heavy and light gauges 
| continues very steady. The export trade is still not too 
good with galvanised sheets in poor demand. Prices are 
unchanged and the following are the current quota- 
tions :—Boiler plates, 91. 5s. per ton ; ship plates, SI. 15s. 
| per ton; sections, 81. 7s. 6d. per ton ; black-steel sheets, 
| | in., 82. 10s. per ton, and No. 24 gauge, in minimum 
4-ton lots, 101. 10s. per ton; and galvanised corrugated 
sheets. No. 24 gauge, 13/. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are fairly well maintained 
| this week, although the demand is not quite as strong 48 
it was. There is still a fair amount of work on hand, 
largely for the home market, and overseas business is 
not very satisfactory. The re-rollers of steel bars have 
been rather busier of late, and although inquiries are 
| not too numerous, they are hopeful that conditions will 
continue to improve. To-day’s quotations are: 
| Crown bars, 9. 15%. per ton for home delivery and 
| 91. Se. per ton for export; and re-rolled steel bars, 
| 8. 12s. per ton for home delivery and 7/. 1s. per ton 

for export. 

Scottish Pig-Iron Trade.—I\n the Scottish pig-iron trade 
a healthy demand is general and the output from the 
11 furnaces now in blast is being well taken up. The 
export side of the business is still very poor, however, and 
| inquiries are not at all satisfactory. The following are 
|the current market quotations :—Hematite, 71s. per 


ton, delivered at the steel works; and foundry ak 
| poth 


| on trucks at makers’ yards, 
Scottish Pig-lron Shipments,—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending Mast 


LABORATORY .—The | poast wise. 
director of the Forest Products Research Laboratory, | 








of it 

going overseas. During the corresponding week of last 
on 

| year the figures were 25 tons overseas and 25 tons 

Tue Instirution oF SraucruraL Enoreers. —The 


: , 4 . > ch 0 , 
visits from schools, other than technical schools; to | annual general meeting of the Yorkshire Bran f the 


| visits from technical schools and institutions on Wednes- | Institution of Structural Engineers, which had 


day. June 19; and to inspection by the general public on 
Thursday, September 26. 


Cours®t on Matarta Controw.-—A course of instruction 
on the control of malaria, intended for engineers, planters, 
and other men outside the medical profession, who are 
in charge of labour in the tropics, will be held at the 
London School of Hygiene and Tropical Medicine, 
Ross Institute, Keppel-street, London, W.C.1, from 
July 1 to July 5. The course, which is free, is to be 
under Sir Malcolm Watson, Director of the Ross Institute. 
It will include instruction on mosquitoes and their habits, 


the co-operation of the donors of the Institute Aerial) and drainage and malaria-control measures generally, 


Transport Medal in agreeing to the utilisation for the | 


— of certain surplus funds standing to the credit | early 
above address. 


of the premium. 


vriginally 


| been arranged for April 18, will now take place om 


| Thursday, May 16. Further particulars regarding the 
| meeting will be issued in due course. 

J 

| Jupmee Homes EstaBiisHep BY STEEL FIRM 
| Messrs. The United Steel Companies, Limited, pees 
considering the subject of the Jubilee holiday, fe't t id 
some permanent memorial of this historic event : 
be made. It has been decided that in lieu of « holiday 
or holiday payments, convalescent and holidas houses 
| for employees and /or cottage homes for retired ons 
should be established. The money available tor his 
purpose will be at least 10,000/., and may exceed + 
sum, The final details of the scheme have y By Bo: 


Application to attend the course should be sent in as 
as possible to the organising secretary at the | 


decided and approved by the board, and the fina 
will be taken early in the present month 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade.—Since the Easter holidays there has 

wen some revival in the shipments of Welsh coal, but 

large enough scale to clear the excessive standin; 
pot on a large ug ‘ [4 
socks and enable the pits to be worked regularly. 
Several pits which closed before Easter did not re-open 
until Monday, and there are several others that have not 
vet been able to get a re-start. As expected, the Egyptian 
State Railway authorities placed their contract for 
25,000 metric tons of sized coals for their power stations 
vith Messrs. Maris Export and Trading Company, 
Limited, at 248. 2d. per metric ton c.i.f. Alexandria. It 
is not expected that the adjudication of the tenders 
recived on May 1 for their main locomotive require- 
ments over the summer and autumn, amounting to 
300,000 metric tons, will take place for about ten days. 
The specification was for Welsh coals, which have proved 
so satisfactory over Many years, and it is unlikely that 
any cheap German or other tenders will be accepted. 
Contracts in hand for Welsh steam coal are not on a suffi- 
iently large scale to place the collieries in a comfortable 
position, and orders do not come along fast enough. 
The threat of a big strike still overhangs the steam coal- 
feld. The delegate conference last turday decided 
that the Minister of Mines should be asked to intervene 
and enable them to secure their demands that all the 
men employed at the Taff Merthyr collieries shall be 
members of the Federation, in accordance with their 
previous conference decision that the coalfield must be 
100 per cent. Federation. Seein; that the joint owners 
of the Taff-Merthyr colleries, who are Messrs. Powell, 
Duffryn Associated Collieries and Messrs. Ocean Coal 
Company, employ about 30,000 men, the conference 
decided that in the event of the intervention of the 
Minister being unsuccessful, another conference should 
be called within a fortnight and that the delegates should 
receive the instructions of their lodges to vote for the 
strike of these 30,000 workers, and for a levy upon all 
miners in employment to support the strikers, and in 
addition, that application should be made to the Trades 
Union Congress to give both moral and financial support 
to this effort to secure 100 per cent. membership of the 
Federation. A strike of such magnitude would, of 
course, be serious, involving as it does about a quarter 
of the coal-field. The anthracite branch of the coal- 
field, now that regular deliveries have been made to 
Canada, is witnessing a very substantial revival. Unfore 
tunately, there is restiveness among the men in that 
section also, although it is not expected that there will 
be serious troubles for the present. 

Iron and Steel Trade.—In the Welsh iron and steel 
trade conditions have recovered from holiday interrup- 
tions and there has been some revival in the volume of 
business passing. It is to be noted that imports of 
Belgian and French iron and steel at Newport are now 
settling down on more regular lines, notwithstanding the 
higher duties, the increase being shared by the trade 
abroad pending the outcome of the demand for an import 
quota into this country. It was stated by Mr. Lewis 
Jones, M.P. for Swansea West, that the talked-of closing 
of the Mannesmann Tube works at Landore, Swansea, 
and the transference of that branch to Newport, would not 
take place formany years, if ever. The Welsh tinplate 
workers, whose wages are covered by the sliding scale 
for the industry, will receive for the quarter commencing 
May a small increase, the first payable under the scale 
since September, 1931. The ascertainment for the last 
quarter showed an increase of 2-625 per cent. in the 
prices of block tin, tinplate bars, and tinplate selling 
prices. About 130 gantry drivers employed in West 
Wales tinplate works will receive an increase in wages 
4s from October 1 last. The drivers are divided into 
‘our groups with proportionate wages for each group 
ranging from 5s. 6d. per day or shift for group 1 to 
. 3d. per day or shift for group 4. Notwithstanding 
his concession a number of the men have given a week's 
notice. The tinplate works, since the holidays, are only 
working a little over 45 per cent. of capacity, against their 
(uota of 55 per cent. New orders have not come in as 
= as had been hoped. Prices are unchanged. Gal- 
anised sheets have been rather quiet at unaltered figures, 
and pig-iron and steel bar prices likewise have shown no 
— quotable change. Messrs. Richard Thomas and 

nam fs Limited, have decided to build a new furnace 
“t their Lianelly steel works, and the work is to commence 
48 800n as possible, 








Tue Lystrrution or WATER ENGINEERS.—The fortieth 
simmer general meeting of the Institution of Water 
er will be held at Newcastle-upon-Tyne, from 

ednesday, June 12, to Friday, June 14. The general 
meeting will be held at 10.30 a.m. on June 12, in the 
ee Hall, Y.M.C.A. Building, Blackett-street, 
install after a civic welcome, Mr. H. J. F. Gourley will be 
oon +p as the new president and will deliver his presi- 
dien ‘al address. Following this, two papers will be 
were namely, “The Steam Turbine as Applied 

rehole Pumping,” by Mr. J. F. Haseldine, and “ The 


Altnaheglish Dam (Londo: y, ‘*” 
nderry Waterworks),” b 
a Ww Criswell and W. 8. T. R. Osman. In the 
toon, at 2.30, a paper by Mr. S. 8. Allderidge on 


wa , ‘ onstruetion of Burnhope Reservoir, Wearhead,” 
in che Cha ee The annual dinner will take place 
artenn | , Assembly Rooms, Westgate-road, at 7 p.m., 
wed . At 10.30 a.m., on June 13, a lecture on 
in the eh att will be delivered by Mr. I. A. Richmond, 
—_, hemistry Theatre of Armstrong College, and the 
at Route will be spent on a visit to Roman excavations 
devoted “a ads. The whole of Friday, June 14, will be 
Biles tue ee the Burnhope Reservoir of the 
and Genth oan Water Board and the Sunderland 
South Shields Water Company, 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The statistical strength of 
the Cleveland pig-iron trade enables producers to take a 
very firm stand. Current needs about absorb the 
restricted make, and there are virtually no unsold stocks 
at the blast furnaces. The light accumulations at makers’ 
yards are required by producers’ own consuming works 
or are sold to users and merchants. With marketable 
iron readily taken up for consumption at British works, 
little heed is paid to the meagre demand from abroad, 
particularly as overseas business can be put through 
only by accepting substantially lower prices than are 
obtainable for home trade. Deliveries to Scotland are 
increasing, and further rather considerable sales to firms 
north of the Tweed are likely, notwithstanding keen 
competition for Scottish trade. Fixed minimum delivery 
— are at the equivalent of No. 3 g.m.b. at 67s. 6d. 

ere, 69s. 6d. supplied to North of England areas beyond 
the Middlesbrough zone, 67s. 3d. to Falkirk, and 70s. 3d. 
to Glasgow. 

Hematite.—Slight changes noticeable in the East Coast 
hematite branch of trade are for the better. Home 
consumers at a distance are taking delayed deliveries 
more freely than of late, and local users are expected to 
call for larger supplies. Obstacles to overseas trade 
continue difficult to overcome, but occasional transactions 
are put through with Continental customers, and April 
shipments included loadings for Italy. Continental 
hematite continues to be offered freely, however, in 
markets abroad on terms much below those asked for 
Tees-side products. Makers of East Coast brands hope 
to arrange further contracts with buyers in the Sheffield 
district, the Midlands, and South Wales. Market values 
are strong on the basis of No. 1 quality of iron at 69s. 
for use on Tees-side, 71s. delivered to Northumberland 
and Durham, 75s. to 78s. delivered to various parts of 
Yorkshire, 79s. to Birmingham, and 75s. to Scotland. 

Foreign Ore.—There is next to no new business in 
foreign ore, consumers still having large quantities to 
take against old contracts. The market price of best 
rubio remains at 17s, 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
very ample supply and in only moderate request. 
Quotations are ruled by good average qualities at 19s. 
delivered to Tees-side works, and makers are seeking 
forward contracts. 

Manufactured Iron and Steel.—Manufacturers of 
finished iron and steel are well sold and are booking more 
orders, and producers of semi-finished commodities have 
a lot of work on hand. The latter would, however, 
welcome expansion of buying. Subject to the usual 
rebates, market prices for home purposes are :—Common 
iron bars, 91. 12s. 6d.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. .; steel 
billets (medium), 71. 2s. 6d. ; steel billets (hard), 7/. 12s.6d.; 
iron and steel rivets, 111. 10s. ; steel boiler plates, 91. 5s. ; 
steel 7 4 plates, 81. 15s.; steel angles, 81. 7s. 6d. ; steel 
joists, 8/1. 15s.; heavy sections of steel rails, 8l. 10s. for 

reels of 500 tons and over and 9. for smaller lots ; and 

ish plates, 121. 10s. Black sheets (No. 24 gauge) are 
101. 10s. for delivery to home consumers and 91. 5s. f.0.b. 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge) are 13/. for delivery to home customers 
and 111. 5s. f.o.b. for shipment overseas. 

Scrap.—Several kinds of iron and steel scrap are in 
good and increasing request. Up to 53s. 6d. has been 
paid for heavy cast-iron, and light iron is quite 45s. ; 
while machinery metal realises 55s. and heavy steel is 
quoted 5ls. 6d. to 52s. 6d., the latter figure having been 
paid several times. 








CALENDAR.—Messrs. Bruce Peebles and Company, 
Limited, engineers, Edinburgh, 5, have sent us a monthly 
tear-off calendar extending from May, 1935, to April, 
1936. 

JUBILEE OF Messrs. WANDERER-WERKE.—On Febru- 
ary 15, 1885, J. B. Winklhofer and R. A. Jaenicke 
founded, in Chemnitz, the firm which has become famous, 
under the name Wanderer-Werke, for the manufacture 
of milling machines, bicycles and typewriters. The 
beginnings were on a very modest scale and the original 
purpose of the firm was to sell bicycles which they 
imported into Germany from England and to carry out 
repairs. Winklhofer had a capital of 600 marks and a 
vice and Jaenicke a capital of 1,000 marks. The original 
name of the firm was Velociped-Depot Winklhofer and 
Jaenicke. It was successful from the first and the 
manufacture of bicycles was started in the first few years. 
Progress was rapid and it was in connection with their 
own works’ requirements that the firm took up the manu- 
facture of milling machines in 1898. It is in reference 
to this type of manufacture that the firm is probably 
best known in England and it now claims to La the 
largest milling machine factory in Europe. The manu- 
facture of typewriters was begun in 1904 and calculating 
machines were added in later years. These types of 
machine are manufactured under the name Continental. 
In 1911 the production of motor cars was also undertaken, 
and although this class of work still continues it was 
transferred to the Auto-Union A.G. in 1932. The whole 
history of these and the progress of the firm forms a re- 
markable story of industrial enterprise, and the oppor- 
tunity of the firm’s Jubilee has been taken to publish a 
lavishly illustrated history. This has been written 
by Professor Conrad Matschoss, who has employed his 
unrivalled knowledge of engineering history to produce 
a volume of singular interest, which forms a definite 
contribution to the history of industrial development in 
Europe. It is published by the V.D.I.- Verlag, G.m.b.H., 
of Berlin. 
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NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, S.W.1. Extra General Meeting. 
(i) “ Progress in Design and Application of the Lysholm- 
Smith Torque Converter, with Special Reference to the 
Development: in England,” by Dr. H. F. Haworth and 
Mr. A. Lysholm. (ii) “ Voith Turbo Transmissions,’’ by 
Dr.-Ing. W. Hahn, translated by Mr. Harold Sinclair. 
Friday, May 10, 7 p.m. Informal Meeting. Discussion 
on “ Machine Tools: Twenty-Five Years’ Development 
Demonstrated at the Recent Machine Tools Exhibition,” 
to be opened by Mr. John Holloway. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Lecture on “ The His- 
tory and Development of the Integrating Electricity 
Meter,” by Mr. A. E. Moore. Hampshire Sub-Centre : 
Wednesday, May 8, 7.30 p.m., The Municipal College, 
Portsmouth. ‘‘ Hydro-Electric Development in Great 
Britain, with Special Reference to the Works of the 
Grampian Electricity Supply Company,” by Messrs. A. 8. 
Valentine and E. M. Bergstrom. Scottish Centre : 
Friday, May 10, 7.30 p.m., The School of Economics and 
Commerce, Bell-street, Dundee. Faraday Lecture on 
‘* Electricity in the Life of To-Day,”’ by Professor E. W. 
Marchant. 


Roya Iwnstrrrvution.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. ‘Iron and Steel,” by Sir William 
Larke. Tuesday, May 7, 5 p.m. General Meeting. 


Friday, May 10, 9 p.m. “‘ The Scientific Approach to 
Vocational Guidance,” by Dr. C. 8. Myers. 

InsTITUTION oF CrviL ENGINEERS.—Tuesday, May 7, 
6 p.m., Great George-street, 8.W.1. The Forty-First 
James Forrest Lecture on “ Geophysics,’’ by Professor 
O. T. Jones. Yorkshire Association: Thursday, May 9, 
7.30 p.m., Hotel Metropole, Leeds. Annual General 
Meeting. 

InstTrITuE oF MetTats._-Wednesday, May 8, 8 p.m., The 
Institution of Mechanical Engineers, Storey’s-gate, S.W.1. 
Twenty-Fifth Annual May Lecture on “ Atomic Arrange- 
ments in Metals and Alloys,’’ by Professor W. L. Bragg. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Local steel and engineering works are 
booking more overseas orders. As mentioned on page 442, 
ante, a contract has been received from the U.S.S.R. for 
a forging and rolling plant for the production of railway 
tyres. It'will be capable of producing 30,000 tons of tyres 
per annum. The plant will consist of a 3,000-ton press, 
roughing and finishing mills, marking and rectifying 
presses, charging machines, hydraulic pumps, accumula- 
tors, &c. Another concerrt is to supply China with two 
electric furnaces, each of 10-cwt. capacity. These will be 
used for the production of steel castings. The Sheffield 
steel and engineering industries will be well represented at 
the British Industries Fair. One firm will have on view a 
new type of steel melted in high-frequency electric 
furnaces. This steel undergoes a special system of 
inspection, metallurgical examination and test, to 
ensure that it is as perfect as can be produced by known 
methods. Conditions in the raw and semi-finished steel 
branches show little change; the demand is of a sus- 
tained character. Output for this area is maintained at 
the rate of 100,000 tons a month. Basic-steel billets are 
active. Orders are coming to hand more freely for 
railway rolling-stock. Though the Far Eastern markets 
are taking considerably less than five years ago, buyers 
are showing a stronger disposition to purchase. British 
railways have placed orders locally for various types of 
products. Works specialising in the production of 
motor-’bus chassis and parts have well-filled order 
books. British municipal corporations are ordering 
manganese-steel points and crossings, and shipyards are 
importing bigger tonnages of Sheffield-made steel 
forgings, and castings. An increased volume of business 
is being transacted in agricultural machinery and parts. 
The output of the special steel branches shows a further 
rise. he automobile and aircraft industries are par- 
ticularly good customers. Activity in the tool-producing 
sections is more widespread. 

South Yorkshire Coal Trade.—Following the holiday 
set-down, a better demand has developed for most 
classes of fuel. In some instances supplies are on the 
short side. Steam coal is in heavy demand, and difficulty 
is experienced in meeting commitments. Railway com- 
panies are consuming more best hards. The iron and 
steel trades are good customers in other types of fuel. 
The housecoal market shows little change. Gross re- 
quirements are below the seasonal average. Foundryiand 
furnace coke are steady. Gas coke is firmer. Quotations 
are :—Best branch handpicked, 24s. to 26s. ; Derbyshire 
best house, 20s. to 22s. ; Derbyshire best brights, 17s. 6d. 
to 19s.; best screened nuts, 16s. 6d. to 17s. 6d.; small 
screened nuts, 15s. 6d. to 16s. ; Derbyshire hards, 16s. 6d. 
to 17s. 6d.; Yorkshire hards, 16s. 6d. to 17e.; rough 
slacks, 8s. to 9s.; and nutty slacks, 7s. to 8s. 6d. 








REGISTRATION OF Motor VEHICLES IN GREAT BRITAIN. 
—A return issued by the Ministry of Transport shows 
that the total number of mechanically-propelled road 
vehicles registered for the first time in Great Britain in 
February was 27,470, compared with 23,905 in February, 
1934. There was a large increase in the registration of 
cars taxed on horse wer, other classes of vehicles 
remaining more or less stationary. 
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LOYAL ADDRESS. 


@ur first Duty this week is 
to inbite our readers to unite in 
paying Loyal Bomage and in 
offering Congratulations to Bis 
Gracious Majesty King George, 
on the Bappy Occasion of the 
Twenty-fifth Anniversary of Bis 
Accession, in true and humble 
gratitude for all the Blessings 
that habe been bouchsafed to the 
Empire, under a Beneficent 
Providence in Times of Peace 
ot Stress of Gar; and to prap 
that both Be and Bis Beloved 
Consort, Ber Majesty Queen 
Mary, may long be spared to 
enjoy the Lobe and Confidence 
of their Lopal Subjects, and 
to use their Singular Gifts of 
Devotion to the Merbice of 
Others in the interests of Our 


People. 








FRIENDS WHOM THE KING 
DELIGHTETH TO HONOUR, 

Wir ENGINEERING this week we issue what in 
more ways than one is an unique souvenir of His 
Majesty’s Silver Jubilee. In common with other 
Journals we have somewhat naturally taken occasion 
to review the changes which have come about in 
the past twenty-five years, and through the generous 
co-operation of many eminent friends have been 
able to do this in a vastly more effective manner 
than if we had attemped the task ourselves, From 
the List of Contents of our Special Jubilee Section 
it will be found that no less than forty leading 
engineers and scientists have come to our aid in this 
scheme of putting on record the progress, made 
during His Majesty’s Reign, and we may further 
point out how fitting these are to the occasion, since 
all but two of them have been honoured with titled 
rank by His Present Majesty. The two exceptions 
are first, Sir Oliver Lodge, who received his knight- 
hood from His Majesty King Edward, but who 
is so universally considered the doyen of the subject 
on which he writes that his omission would have 
been little short of anomalous; and second, Colonel 
A. E. Davidson, D.S.O., whose inclusion all will agree 
is natural in view of the personal appointment he 
now holds of Aide-de-Camp to His Majesty. Our 
list, therefore, can claim to be uniquely suitable 
to this event which centres so intimately in His 
Majesty’s Royal Person, while conversely, it may be 
taken as witnessing to the great interest which Our 
Gracious Sovereign has taken all his life in the pro- 
fession which means so much to us all. 

We may at once state that with so much distin- 
guished talent it seemed best to confine titles, &e., 
after our contributors’ names to Royal Honours and 
Fellowship of the Royal Society. Similarly, in 
the List of Contents we have endeavoured in most 
cases to link the subject taken with some past or 
present public position of the contributor, and it 
will be remarked how well this fits in with the 
general scheme. It goes without saying that all 
our helpers are members of the senior professional 
societies; many have Degrees or qualifications of 
other kinds which entitle them to the regard of 
their fellows. In the present very special circum- 
stances it was, however, felt that distinctions 
might well, in the main, be limited to those in 
which His Majesty was concerned. 

It is an interesting fact that representatives of 
so many branches of engineering have been available 
to fall into the scheme thus planned. One or two 
subjects which we do not intend to particularise are, 
however, missing, but are none the less indirectly 
covered by considerable references in one or other of 
the articles. Again, certain names which all would 
have liked to see included have not been available, 
their owners having passed from among us, greatly 
respected and their memory honoured. We may 
quote three : Sir Charles Parsons, Sir Dugald Clerk, 
and Sir Alfred Ewing, all of whom could very appro- 
priately have taken a section and added lustre to 
our pages. 

On the other hand, there have been a few cases 
in which more than one friend was qualified for a 
single subject. In this connection we would offer 
apologies to those who perforce have been excluded 
by a scheme which obviously made more than one 
contribution on any single topic impossible. 

The List of Contents gives a clue to the plan 
adopted, commencing with a general introduction 
to engineering progress in the past twenty-five years 
from the hand of Lord Weir, whose diverse 
appointments during and since the War have 
placed him in an unique position to undertake this 
duty. He is followed’ by Lord Rutherford, dealing 
with his special branch of pure science, and he, 
again, by the President of the Institution of Civil 
Engineers with an apology which directs attention 
to the benefits which have flowed from engineering 
progress, especially to the so-called working Classes. 
Following these more or less general contributions 
comes a first group devoted to fundamentals, In 
this we have Research treated by Sir Frank E. Smith 
and Sir Joseph E. Petavel ; metallurgy follows by 
Sir Harold Carpenter ; and next is taken the policy 
on which modern production is based, this being in 
the hands of Sir Archibald Denny, who, we may 





remind our readers,was one of the original committee 
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of six appointed by the Institution of Civil Engineers 
to consider this question. Applications are next 
handled by Sir Robert Hadfield, who deals with the 
steel industry, and Sir David Milne-Watson, 
chemical engineering, one of the newer develop- 
ments to which most striking results have been 
due. In the application of the finished material 
of the research worker, the metallurgist, the steel 
or other works, the machine tool is indispensable, 
this subject being in the appropriate hands of Sir 
Alfred Herbert. 

The next group, also of fundamentals, deals with 
Fuels, Sir Harold Hartley, Chairman of the Fuel 
Research Board, pointing out how vastly important 
is this subject to the Nation. Sir Francis Good- 
enough deals with advances in the gas industry, 
while, Sir Harold Hartley having said something 
on the extent to which the country now employs 
oil, Sir John Cadman has contributed an article 
speciaily devoted to the transport of oil from the 
oilfield to the consumer. 

The two foregoing groups are, as we have implied, 
fundamental to engineering and without them the 
profession and industry would scarcely exist. Our 
next groups, therefore, are built so to speak on 
these as a foundation, and they are in turn, Naval 
and Military, Communications, Structures, and 
Power. 
because the occasion is one which naturally brings 
His Majesty's Forces into prominence as symbolic 
of the Realm, but also because the instinct of self- 
preservation reminds us constantly in these parlous 
times how essential is efficiency in the branches 
represented by Sir Arthur Johns, Sir Harold Brown 
and Colonel Davidson. The contribution by Sir 
Harold Yarrow carries the same subject somewhat 
outside the limits within which the first two have 
naturally been kept. 

In Communications, railways are first dealt with, 
and then the recent striking developments of roads 
and tunnels, motor passenger transport and cross- 
country transport completing a kind of sub-group 
in which the authors are Sir Henry Fowler, Sir 
Philip Dawson, Sir Charles Bressey, Sir Basil Mott, 
Sir Percival Perry and Sir John Thornycroft. The 
next sub-group deals with communications by 
water, being taken by Sir Leopold Savile (harbours 
and waterways) and Sir Westcott Abell (naval 
architecture). The next is concerned with com- 
munications by air, Sir Richard Glazebrook taking 
the scientific side and Sir John Siddeley the practical 
applications. The main subject is completed by a 


We take Naval and Military first, mainly | 
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| fruits of the earth in due season ” but are assured 
| of supplies all the year round, both in season and 
out of season, while the area from which these 
are now drawn has been increased from our own 
little land to the furthest confines of the earth. 

It will be realised that these are large subjects, 
and a word of apology we feel is necessary to our 
contributors for having enlisted their help in so 
difficult a task as compressing their reviews into a 
space which had to be drastically limited if the whole 
were not to become unwieldy. Their generosity 
was such that it would have been an easy matter 
to make this special section twice the size it now is. 
Obviously within the limits much has had to be 
left unsaid, but we have no fear that our readers will 
not find much that is of interest in all. At the 
same time we would extend our hearty thanks to our 
contributors themselves, not only for their co-opera- 
tion in this scheme of celebrating this happy 
National Event, but also for the graceful manner 
in which they have submitted to editorial require- 
ments of one kind and another, in order that the 
whole might come well together in final form, and 
unavoidably involving sundry operations here and 
there of a surgical (and possibly painful) nature. 

Finally, we may point out that although Science 
and Engineering are international, the Silver Jubilee 
is an Empire Celebration, and for this reason develop- 
ments within the Empire have taken precedence in 
the reviews, but not to the exclusion of others. In 
some cases in which the total field appeared to be 
altogether too formidable the subjects have been 
treated wholly from the Empire point of view. 
Regarding the illustrations, we may also point out 
that, for these, Empire subjects have been exclusively 
selected, while several of them refer directly to 
works in which Their Majesties have shown a 
personal interest. 








ELECTRICITY SUPPLY AND FUEL 
CONSUMPTION. 


THE analyses and summaries of the returns of the 
electricity generated at, and the fuel consumed in, 
the power stations of Great Britain during 1934, 
which have now been issued by the Electricity 
Commissioners,* show that the smaller and less 
efficient stations are still being closed down, even 
|though the rate is not perhaps so rapid as might 
| have been expected. Actually, twenty-nine stations 
|were shut down during the year and four others 
| were started, so that, as six non-statutory stations 
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Scotland, has risen. the percentage increases varying 
from the exceptional figure of 44-55 per cent, ~ 
North Scotland to 24-63 per cent. in East England, 
and to 10-88 per cent. in South-East England, the 
average being, as stated, 12-91 per cent. 

As has already been recorded, the figures for fuel 
consumption still on the whole show a downward 
tendency, and the number of stations with a figure 
of less than 2 Ib. per kilowatt-hour generated 
reaches 115. The most economical station was 
the Battersea station of the London Power Company, 
with 1-06 lb. per kilowatt-hour generated, the elec. 
tricity generated being 554,966,280 kWh, and the 
station load factor 53-7 per cent. The ideal of 
1 lb. per kilowatt-hour generated seems therefore 
to be nearing attainment. For purposes of com- 
parison it may be mentioned that the most economi- 
cal station in 1933 was Clarence Dock (Liverpool 
Corporation), with a fuel consumption of 1-12 Ib., 
and this year this station has reduced its figure to 
1-09 lb., with an output of 359,612,050 kWh and 
a load factor of 78-5 percent. This figure is equalled 
by Barking B (County of London Electric Supply 
Company), which had an output of 580,180,000 
kWh and a load factor of 51-7 per cent. Portishead 
(Bristol Corporation) also attained the good result 
of 1-11 lb., though its output was only 179,046,947 
kWh and its load factor 43-2 per cent. At the 
following stations, the consumption was equal to 
or less than 1-5 lb. per kilowatt-hour: Hams Hall 
(Birmingham Corporation), Brighton, Yoker (Clyde 
Valley Electrical Power Company), Hayle (Com- 
wall Electric Power Company), Barking A (County 
of London Electric Supply Company), Croydon, 
| Spondon (Derbyshire and Nottinghamshire Electric 
| Power Company), Portobello (Edinburgh Cor- 
| poration), Hackney, Kearsley and Padiham (Lan- 
|cashire Electric Power Company), Kirkstall (Leeds 
| Corporation), Lister Drive No. 3 (Liverpool Cor- 
| poration), Llanelly, Greenwich, Lots Road and Neas- 
| den (London Passenger Transport Board), Deptford 
| East and West (London Power Company), Barton 
| (Manchester Corporation), Dunston B and North 
| Tees (North Eastern Electric Supply Company), 
| Brimsdown B (North Metropolitan Electric Power 
| Supply Company), Chadderton (Oldham Corpora- 
tion), Prince Rock (Plymouth Corporation), Black- 
| burn Meadows New (Sheffield Corporation), Upper 
| Boat (South Wales Electric Power Company), 
| Hartshead (Stalybridge, Hyde, Mossley and Dukin- 
| field Tramways and Electricity Board), Ironbridge 
|(West Midlands Joint Electricity Authority), and 





further sub-group on telegraphy, telephony and |are included for the first time, the return covers | Ferrybridge and Thornhill (Yorkshire Electric 
wireless, consisting of contributions by Sir Oliver | 470 stations, a net decrease of nineteen. The Power Company). These thirty-five stations com- 
Lodge and Sir Thomas Purves—again the scientific | number of steam stations, however, only fell from | pare with a similar list of 32 in 1933, the newcomers 
| 270 to 267, though the total electricity generated being Battersea, Lister Drive No. 3, Greenwich, 
There next follows a small group formed of an | by this type of plant increased from 14,370,945,274 | Prince Rock and Ironbridge, while Waterloo Place 


side and the applications. 


article on structures, and on the foundations on which | kWh to 16,138,402,713 kWh, and the coal consump- | 


they stand, the latter by Sir Henry Japp and the 
former by Sir Thomas Hudson Beare. 

The Power group deals first with hydro-electricity, 
as the most straightforward application of natural 
resources. This is in the hands of Sir Alexander 
Gibb and is followed by steam by Sir John Dew- 
rance. Next, the application of steam power in 
central stations is taken by Sir Arthur Preece, while 
transmission and electrical equipment are handled, 
respectively, by Sir Thomas Callender and Lord 
Hirst. 

Civic Developments and Supplies concern our 
well-being and comfort. They are taken last, not 
by any means because they are least, but because 
they depend very largely on the contributions of 
other branches of the profession and industry and 
their application in specialised ways. In the first 
the broad implications of municipal engineering 
are discussed by Sir George Humphreys, while Sir 
William Prescott covers a more restricted field, 
but one no less vital to our present form of civilisa- 
tion. Finally, we come to two subjects which the 
increase of population under civilised conditions has 
placed among the essentials. The first, handled 
by Sir Alfred Chatterton, and mainly dealing with 
His Majesty's Indian Empire, is irrigation, which 
at least decreases to some extent the hazard of life 
and increases production or makes it dependable 
in uncertain areas. The second is refrigeration, 
through which we, in these over-populated islands, 
have the privilege not only of enjoying “ the kindly 


|tion from 10,641,272 tons to 11,448,341 tons, 
|giving an average of 1-58 Ib. per kilowatt-hour 
generated, as against 1-65 lb. in the previous year. 
| The economy is therefore progressive. The number 
of oil-engine stations decreased from 157 to 145, 
and their output from 77,034,033 kWh to 65,909,006 
kWh. The total oil fuel consumed was 24,631 tons 
as against 29,392 tons, but the average fuel con- 
sumption per kilowatt-hour generated fell from 
0-8 lb, to 0-78 lb. The number of gas producer 
stations decreased from 15 to 11 and their output 
from 6,681,028 kWh to 6,439,845 kWh. The total 
fuel consumed was 6,444 tons, as against 6,538 tons, 
giving an average fuel consumption of 2-27 Ib. 
as against 2-21 Ib. in 1933. The number of water 
power stations decreased from 53 to 52, but their 
| output went up from 330,644,351 kWh to 464,528,596 
kWh, this being due to the extension of the 
Grampian scheme. 

Taking the stations as a whole, the electricity 
generated amounted to 16,895,551,396 kWh as 
against 14,963,619,597 kWh in 1933. This is an 
increase of 12-91 per cent. and compares favourably 
with the 9-6 per cent. during the previous twelve 
months. The fuel consumption was 11,479,416 
tons as against 10,677,202 tons, an increase of 
7-51 per cent. It is satisfactory to find that the 
output in every district except the smallest, South 





* Generation of Hlectricity in Great Britain :; Return of 
Fuel Consumption and Units Generated. London: 
H.M, Stationery Office. [Price ls, 6d. net.) 


(Inverness Corporation), Willesden (London Power 
Company), Maidstone and Thorpe Hamlet (Norwich), 
drop out. Barking is also shown as two stations, 
| both of which are included. At 80 other stations, 
the consumption was equal to or less than 2 Ib. per 
kilowatt-hour, compared with 89 in 1933. At 18 
stations 5 lb. or more fuel were consumed per 
kilowatt-hour, the highest figure being 12-69 Ib. 

It may be added that 101 oil engine stations are 
recorded as consuming 1 |b. or less per kilowatt-hour 
generated, compared with 89 in 1933, the most 
economical being the St. Martin’s-lane station of 
the Charing Cross Electricity Supply Company and 
the station of the Yeovil Electric Light and Power 
Company, in each of which the figure attained was 
0-58 Ib. This is slightly better than the 0-59 Ib. 
reached by both these stations last year. The most 
economical of the 11 gas producer stations was that 
of the Leek Urban District Council with a consump- 
tion of 2-00 lb. of fuel per kilowatt-hour generated. 
Of the total electricity generated, 95-52 per cent. 
was produced by steam, compared with 96-04 
per cent. in 1933. There was an increase from 
2-21 per cent. to 2-75 per cent. in the electricity 
generated by water power and from 0-82 per cent. 
to 0-97 per cent. in that generated by waste beat. 
Oil engines and refuse destructor stations showed 
a slight falling off in output and that from gas 
producers remained the same. 

As regards thermal efficiency, the best result for 
a steam station was obtained in the Barking B 
station of the County of London Electric Supp’) 
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Vompany, where the figure was 27-95 per cent. 
This compares strikingly with the 26-06 per cent. 
reached by the Clarence Dock station of the Liver- 
pool Corporation in 1933. The figure of this station 
has, however, now improved to 26-82. A third 
station which exceeded 26 per cent. was the Iron- 
bridge station of the West Midlands Joint Electricity 
4uthority. Other stations at which the figure was 
more than 20 per cent. were Hams Hall (Birmingham 
Corporation), Brighton, Portishead (Bristol Cor- 
poration), Yoker (Clyde Valley Electrical Power 
Company), Hayle (Cornwall Electric Power Com- 
pany), Barking A (County of London Electric 
Supply Company), Longford (Coventry Corpora- 
tion), Croydon, Spondon (Derbyshire and Notting- 
hamshire Power Company), Portobello (Edinburgh 
Corporation), Hackney, Kearsley (Lancashire Elec- 
tric Power Company), Kirkstall (Leeds Corporation), 
Greenwich and Lots-road (London Passenger 
Transport Board), Deptford West (London Power 
Company), Barton (Manchester Corporation), Dun- 
ston B and North Tees (North-Eastern Electric 
Supply Company), Brimsdown B (North Metro- 
politan Electric Power Supply Company), Chadderton 
(Oldham Corporation), Blackburn Meadows New 
(Sheffield Corporation), Hartshead (Stalybridge, 
Hyde, Mossley and Dukinfield Tramways and 
Electricity Board), and Ferrybridge and Thornhill 
(Yorkshire Electric Power Company). Actually the 
highest figure for thermal efficiencies was obtained 
by the oil engine station of the Yeovil Electric 
Light and Power Company, with 31-07 per cent., 
which compares with the 30-64 per cent. reached 
at the same station in 1933. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 451.) 

Ar the meeting held on the morning of Friday, 
April 12, the chair was occupied by Sir Charles 
Sanders in the unavoidable absence of the President. 
lord Stonehaven. The proceedings commenced 
with the announcement of the names of new mem- 
bers, associate-members, associates and students, 
and the scrutineers for the next annual meeting 
were appointed. The remainder of the morning was 
devoted to the reading and discussion of two papers. 


CORROSION PROBLEMS OF THE NAVAL ARCHITECT. 


The first contribution considered bore the title, 
“The Corrosion Problems of the Naval Architect,” 
and was placed before the meeting by the author, 
Dr. W. H. Hatfield, F.R.S., who stated that the 
subject could be dealt with best by considering 
the corrosion of steel from two angles, namely, the 
behaviour, under marine conditions, of the steel 
normally used for the construction of ships, and 
the metallurgical progress achieved in producing 
steels resistant to such conditions. Having thus 
divided his paper into two main parts, Dr. Hatfield 
first proceeded to give detailed information regarding 
the effect of marine corrosion on mild steel and other 
materials used in shipbuilding, and afterwards 
#ave an account of the main characteristics and the 
behaviour, in service, of various corrosion-resisting 
steels. In the course of his paper he repeatedly 
drew attention to the importance of the reports 
lesued by the Joint Corrosion Committee of the 
British lron and Steel Federation and the Iron and 
Steel Institute. We hope to reprint Dr. Hatfield’s 
paper in a forthcoming issue. 

The discussion was opened by Mr. S. V. Goodall, 
who stated that Dr. Hatfield had said that the 
preservation of the ship’s hull with the passing 


of time, was the function of the efficiency of the paint 
applied, and not that of the intrinsic properties 
of the steel. This being so, it was surprising that 
nothing was said concerning ensuring a paint cover- 
ing of high efficiency and so much was said in 
_ acy of a steel which would not corrode when 

© paint was not there. Near the beginning of the 
paper there were various suggestions and warnings ; 


it was pointed out, for example, that differences 
“rising in the manufacture of steel might exert 
an appreciable influence; that it was probable 
that the reduction in total weathering time had an 
‘ppreciable influence; that painting procedure 


|examined, and tests made, and it was concluded 


| 
consideration ; that the care given to maintenance 


during service might have a very considerable effect 
on the life of the plates; and that rivets should 
not be made from rimming steel. All these points 
were well known to naval architects. The work 
done by the Corrosion Committee was interesting, 
but, judging from the present paper, it remained to 
be seen whether it would have much practical 
value to naval architects, at any rate of the present 
generation. Human nature was a factor in the 
corrosion problem. He had seen, on destroyers, 
in some places difficult of access, red lead nearly 
4 in. thick, which had only been covering damp 
rust, and he could picture the man sent down there 
feeling that the sooner he emerged with an empty 
pot of paint the better for himself, and that nobody 
would go down afterwards to see what had hap- 
pened. 

Another interesting experience was furnished by 
two destroyers. Just before launching, they had 
been coated with protective composition supplied 
by a maker of repute. Six months later they had 
been docked for coating before trials, when they 
were in good condition. They had, moreover, been 
coated in good weather. Roughly two months 
later they were coated for final docking, prior to 
acceptance, and slight pitting was noted forward 
in one ship, and, in the other, rather more extensive 
| pitting forward, with slight pitting in the waist 
at the water line and at the after end. After 
delivery, both had been docked at Southern yards 
prior to joining the Mediterranean Fleet, and in the 
case of one ship, it was found that the corrosion had 
increased alarmingly, considering the short time 
since it had been first observed. The worst pits 
were welded up and others cleaned out and stopped. 
The bottom composition had been scraped off 
and an entirely new one applied. The ship went 
on service, and six months later was docked again, 
but active corrosion was still proceeding and it 
|had been necessary to renew certain plates. The 
ship had been docked six months later and it was 
reported that no increase in corrosion had been 
observed. Six months after that it was reported 
that there was no extension of the pitting. Since 
that date the ship had been normal. The paint, 
galvanising process, and the steel, used in this ship, 
had been employed in sister destroyers which had 
experienced no trouble. The river water had been 








that the trouble could not be attributed to the water. 
It might have been thought that some electrolytic 
action was taking place, but the insulation was of 
an extremely high order and no stray currents from 
electrical apparatus were possible. There the 
matter rested for the present, but it was still being 
considered. He could not help thinking that this 
experience showed that it was possible that some 
corroding factor, stronger than anything yet sus- 
pected, might exist, that this factor might become 
less persistent with time, or that the mixture of 
plate plus paint became so much more intimate with 
age that this factor could be successfully resisted. 
Dr. J. Montgomerie said that Dr. Hatfield had 
indicated the scope of the experiments in connection 
with the barge Cactus, and the Admiralty trawler. 
He hoped the Committee would not be led into 
devious paths in their efforts to reduce corrosion. 
Special steels were too costly and the rolling, in 
a special manner, of steels normally used also 
increased their cost. Shipbuilders knew perfectly 
well that pickling or sand-blasting steel plates, 
prior to painting, reduced corrosion, while dipping 
the plates in oil had a similar beneficial effect. 
All these treatments, however, materially increased 
the cost per ton of the material. Provided the 
surface of the steel was clean and the paint adhered 
there was no problem of corrosion. At Lloyd’s 
Register hundreds of cases had been dealt with, 
and it had been found that as soon as the pits, 
on a ship’s plate, due to corrosion, had been thor- 
oughly well cleaned out, and the affected parts treated 
with gold size and finally coated with a paint of 
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|at regular intervals, the builder had removed any 
remaining scale and had seen to it that the paint 
| coating adhered. With regard to the general 
| problem of corrosion, he was satisfied that the fault 
did not lie with the steel. The steel produced at 
the present time was as good, if not better than the 
steel produced in former times. He knew of an old 
rolling mill in Scotland which rolled a half-inch 
steel plate in from 3} minutes to 4 minutes, the 
final product being covered with a reddish scale. 
A modern high-speed mill would roll the same plate 
in 2 minutes, but the product, in this case, was 
covered with a blue-black scale. He did not wish 
to suggest that we should go back to the slow-speed 
rolling mill but the problem confronting steel- 
makers was not to provide a steel on which the scale 
was strongly adherent but to produce a steel having 
a scale which could be weathered off easily. 

Dr. G. D. Bengough again drew attention to the 
sentence in Dr. Hatfield’s paper that the preserva- 
tion of the ship’s hull with the passing of time was 
the function of the efficiency of the paint applied 
and not that of the intrinsic properties of the steel. 
Dr. Montgomerie had heartily agreed with that 
statement, provided the paint adhered to the steel. 
It seemed, therefore, that the whole question 
resolved itself into a paint problem. It was well 
known, however, that a paint coating was not per- 
manent owing to mechanical damage and to physical 
and chemical deterioration of the paint with time. 
Hence, the properties of the steel when exposed were 
important. On their external surfaces the side 
plates of a ship might be exposed to air and sea water 
in rapid motion ; on the interior, sometimes to fresh 
water, and it had been stated in a paper before 
another scientific society, that corrosion was often 
more rapid on the interior surfaces. This was not 
surprising, and, in his opinion, it was not sufficiently 
realised that sea water was not, in all circumstances, 
the most harmful of natural waters. For instance, 
stagnant, hard, tap waters, such as those used round 
London, and a Birmingham tap water, had been 
found to corrode steel more rapidly than sea water 
in similar conditions, The type of corrosion, how- 
ever, was not quite similar. 

It seemed very important to know the rate of 
thinning of ships’ plates in actual commercial opera- 
tion. This would vary, no doubt, with such factors 
as the position on, and the average speed of, the 
ship, the temperature of the sea water, the organic 
matter present, and several others, but figures that 
might be regarded as rough approximations to aver- 
age values had been given. In the present paper, 
it had been stated that unpainted plates might be 
thinned at the rate of 2% in., or 5"; in., in 20 years. 
Another authority had stated that a ship after 
15 years’ service lost } in., i.e., yy in. in 20 years, a 
reasonably good agreement. It would, therefore, 
be particularly interesting to obtain comparative 
corrosion data for different types of steel and 
wrought iron, for it might be found that some were 
sufficiently superior to permit the use of thinner 
plates and thus save weight and increase carrying 
capacity. Some direct data were being accumulated 
by the Corrosion Committee, both for the relatively 
stagnant conditions of a pontoon at Gosport, and for 
two, or more, ships and a barge, parts of which 
would, no doubt, become bare of paint. To com- 
pare with these results he and his colleagues had 
arranged to carry out laboratory experiments in 
natural sea water, both stagnant and moving at 
various speeds. Work with natural sea water was 
just beginning, but by comparing the results with 
all the information which could be obtained from 
field tests and records of ship’s plating, they hoped 
to be able to establish a satisfactory standard test 
which would enable them to compare different steels 
and obtain a reasonably close approximation to 
their behaviour in both average and exceptional 
practical conditions, for instance, in warm tropical 
waters. As a member of the Corrosion Committee, 
and also in his personal capacity, he would welcome 
close contact with those engineers who had to do 











recognised good quality, no further trouble occurred. 
The S.S. Queen Mary, as was well known, had stood 
for a long time on the stocks, during which literally 
tons of scale had been removed and the structure 
painted. It had been his duty to examine the ship, 


with the practical problem of marine corrosion. In 
answer to a point raised by Mr. Goodall, he would 
like to state that analyses of water were somewhat 
deceptive ; moreover, the critical period occurred 
when the corrosion started, and, obviously, it was 








and the nature of the paint used required careful 


and he had found her in excellent condition, because, 


afterwards impossible to obtain a sample of the 




















































water present round the attacked plates at the 
critical period. 

Mr. E. D. Meryon, in a brief contribution to the | 
discussion, took exception to the use of the word | 
descaling ; such a word, he stated, did not exist | 
in the dictionary, and to express the removal of 
scale, the word scaling was perhaps preferable. If | 
steelmakers could supply shipbuilders with steel | 
having no scale, many of the problems under dis- 
cussion would be solved. 

Engineer Rear-Admiral W. Scott-Hill said that | 
he had had some experience with copper-bearing | 
steels. This material had been tried for ship’s 
plates ; it had been most carefully pickled and this 
had resulted in imparting a particularly good surface 
to the steel. Painting in best summer weather had 
followed. The vessel had proceeded to the tropics 
and within eight weeks the paint had become 
detached and active corrosion was taking place. The 
ship had been treated with gold size and again re- 
painted, but some time afterwards corrosion had | 
again set in. The vessel had been treated a third | 
time and, on this occasion, so far as he knew, the 
results had been satisfactory. Some barges had 
been despatched to India, two of which were of 
copper steel, and the only complaint received with 
regard to the latter was that they would not hold 
paint. In this connection he would like to put 
forward the suggestion that two scales were present 
on copper-bearing steel; the one was removed in 
the pickling process, while the other came off sub- 
sequently. 

Engineer Captain W. J. Willett Bruce said that 
one of the troubles with regard to the painting of 
merchant ships was that services had been so greatly 
accelerated that a vessel was got into dry dock and 
paint put on before she was properly dry. An in- 
teresting case had come to his notice. Two sister 
ships had suffered from intense corrosion during the 
first two or three years of their life, the peculiar 
feature being that in the case of one ship the fore 
end was affected, and in that of the other, the after 
end had suffered. It had been found that when 
lying in New York, the ships had been moored at a 
point in close proximity to a sewage outlet. Sub- 
sequently, the vessels were moved further up the 
river and corrosion had practically ceased. The 
Queen Mary had been mentioned as having been 
well looked after while on the stocks. The Adriatic 
was another case in point; this vessel had stood on 
the stocks, at Belfast, for two years, but as a result 
of the care which had been bestowed on her, by 
scraping down and painting, her frame had not 
suffered in any way. 

Mr. J. Foster King stated that he wished to con- 
firm what Dr. Montgomerie had said with regard to 
the preservation of merchant ships by painting. | 
He viewed with dread the efforts of Dr. Hatfield, 
Mr. Brearley and other eminent metallurgists, in 
evolving a ship which would prove “ imperishable.” 
The production of vessels which the shipowner could | 
not get rid of by means other than force was dis- | 
quieting. Such a state of affairs would be looked | 
upon with anxiety by shipbuilders, paint mene | 
facturers and many other industrialists. (These | 
statements naturally caused considerable amuse- | 
ment.) As matters stood at the present time, 
the steel was always blamed when corrosion occurred, | 
but he could not remember a single case when the | 
steel was really at fault. Pitting occurred as the | 
result of the locking of water between an external | 
protective coating and the underlying steel. If, how- | 
ever, the defective coating were scraped off and the 
surface repainted, no further trouble occurred. | 
Serious trouble had sometimes arisen as the result 
of the locking of water in the bottom of oil tanks 
which were unpainted, the contents of oil being 
relied upon to protect the steel. 

Dr. Hatfield, in the course of a brief reply, stated 
that the steel industry were spending a lot of money | 
on the elucidation of a problem which several | 
speakers had suggested did not exist. Mr. Foster | 
King had implied that so long as ships were treated 
with ordinary care they would last for as long as | 
was considered necessary. He had also said that | 
the stee] was always blamed when trouble arose, but 
in no case, in his experience, could this really be | 
attributed to the steel. The reason why the Com- | 
mittee was engaged on the corrosion problem so | 
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seriously was that the steelmaker, when any trouble 
occurred, was almost invariably charged with 
supplying steel which was not as good as it should 
be. He did not doubt that if anything like the 
same care was applied to other ships as had been 
given to the Queen Mary, it would hardly be neces- 
sary to come and read papers before the Institution. 
He was rather sorry that more attention had not 
been given to the second portion of the paper, 
because the materials dealt with therein had wide 
applications in shipbuilding work. The word 
‘“‘descale ” had been criticised, but while it might 
not be found in the dictionary, it was nevertheless 
very expressive. When metallurgists employed the 
verb “to scale,” they meant “to acquire scale.” 
In conclusion, he wished to assure the members of 
the Institution that he had welcomed the oppor- 
tunity of discussing with them, the problems upon 
which the Committee was engaged and he would 
like to suggest that future periodical papers, giving 
an account of the progress which was being made, 
would be of mutual interest, and very helpful to all 
concerned. 
(T'o be continued.) 








THE HUMIDITY - MOISTURE 
CONTENT RELATIONS OF WOOD. 


By R. A. G. Kytent, B.Sc. (Eng.), A.M.I.Mech.E., 
and G. H. Pratt. 

Many organic substances will assume and main- 
tain a constant moisture content when exposed 
to air of a given temperature and humidity, and as 
the hygrometric conditions of the air are varied, 
so will the moisture in the material change in amount. 
It has long been realised that the moisture content 
attained under some specified condition is influenced 
by the earlier treatment accorded to the substance. 
In the case of timber, for instance, steaming 
or drying at a sufficiently high temperature before 
exposure to the air will alter the subsequent 
equilibrium values. 

The conventional method of showing the humidity- 
moisture content relations of timber is by the single 
drying curve a, shown on the above diagram. This 
is sometimes accompanied by curve c, which gives 
the moisture regain of wood that has first been 
dried in an oven at 100 deg. C. 

Variations observed in experimental work led 
to the view that the extent to which the pre- 
treatment affected the equilibrium value of the 
moisture content was greater than had been 
supposed, and that treatments less drastic than 
steaming, or drying at high temperature, caused the 
timber to assume a different value. Even the extent 
to which drying of the wood had been carried prior to 
an experiment was thought to be material, and the 
following note describes tests made at the Forest 
Products Research Laboratory to confirm this 


point. 
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The general method was to expose samples of 
wood to given hygrometric conditions in a small 
kiln, the temperature being maintained at 50 deg. (. 
The weight of the sample at each stage of the experi- 
ment was observed, and the corresponding moisture 
content was calculated at the end of the experiment, 
when each sample was thoroughly dried in an oven 
at 100 deg. C. The moisture content is in all cases 
expressed as a percentage of the weight of the dried 
sample. 

Curve a was obtained by drying timber gradually 
from its green condition until in equilibrium with 
a relative humidity of 90 per cent. The sample 
was then dried to a steady weight in a humidity 
of 80 per cent. and so on in 10 per cent. humidity 
stages to 30 per cent. Curves 6 and c show the 
results of the re-wetting processes carried out on 
similar lines, in the case of the former with samples 
dried, prior to re-wetting, over phosphorus pentoxide 
at 50 deg. C., and in that of the latter with samples 
oven-dried at 100 deg. C. 

A series of more limited cycles was then made, 
fresh samples being used for each. Commencing 
again with green wood, samples were dried at 
humidities of from 90 per cent. to 60 per cent. by 


Moisture Content Variations Exhibited by the Five Species. 



































Humidity - | 40 per cent. | 80 per cent. 
Condition . | Curve a Curve b | Curve @ | Curve } 
| 
Species. Moisture Content, per cent. 
Oak on | 8-1 6-5 15-1 13-3 
Elm oe 7-2 6-4 14-6 12-9 
Munyama At 7-9 6-3 15-4 | 12-7 
Norway spruce 7-3 6-5 15-5 | 136 
Scots pine 7°3 7-1 | 165 | 18% 
Average 7-7 6-6 15-0 | 181 
' | i 











10 per cent. stages. Re-wetting through the range 
70 per cent., 80 per cent., 90 per cent., was followed 
by re-drying with humidities of 80 per cent., 70 per 
cent. and 60 per cent. In this way the loop marked 
with vertical hatching was obtained. Similar 
procedure gave the loops over the limits of 50 per 
cent. to 80 per cent., 40 per cent. to 70 per cent., 
and 30 per cent. to 60 per cent., shown on the 
chart by horizontal, oblique and cross hatching, 
respectively. s 

The chart embodies the average values for the 
five species employed, for although each timber had 
slightly different moisture content equilibrium 
values from the others,-the general form of the 
curve was the same in every case. The order of 
the differences between each wood is shown by 
the above Table, which gives the moisture com 
tent values at two humidities, under the conditions 
stated for curves a and b. 

The actaal values determined are not show? 
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marked points on the diagram, as in no case did 
they depart from the smoothed curves by more than 
§-2 per cent. of moisture content. It will be seen 
that substantially the “limited range” cycles 
lie between the curves a and b, namely, drying 
from green, and re-wetting from the dry state at 
5) deg. C. This would indicate that the moisture 
contents corresponding with given temperatures 
and humidities cannot well be shown by any single 
line, but will lie within a zone, and depend for their 
exact value on the earlier condition of the timber. 

Separate tests showed that the zone would be 
wider at temperatures below 50 deg. C. and narrower 
at figures above this, Similarly, curves b and c 
would lie more closely together as the temperature 
is raised, and at 100 deg. C. the two lines would be 
coincident. 

The limited cycles are repeatable, that is, taking 
the samples for a second or third time over a given 
loop will not induce progressively higher or lower 
moisture contents in the wood, 

It is proposed to extend the present lines of 
investigation to cover the behaviour of timber 
under various conditions existing in the practical 
uses of timber, and to correlate the moisture changes 
with dimensional variation. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw ordinary general meeting of the above Insti- 
tution was held at the Institution Building, Storey’s- 
gate, Westminster, on Friday evening last, the 
President, Colonel A. E. Davidson, D.S.O., A.D.C., 
being in the chair. The paper set down for reading 
and discussion was entitled ‘‘ Recent Developments 
in Hydraulic Couplings,” and was by Mr. Harold 
Sinclair, managing director of Messrs. Hydraulic 
Coupling and Engineering Company, Limited, who 
exhibited certain of the illustrations on the screen, 
which he explained by running comments. We 
print an abridgment of this paper on page 462 
of the current issue. 

Professor Dr.-Ing. Féttinger, said that the 

first order for a marine installation came from 
England, in 1910, and the largest number of units 
had been built in this country, though not the largest 
insize. Mr. Sinclair had originated some prominent 
improvements in the type of coupling associated 
with kinetic transmitters, notably the scoop tube 
and the traction type. Speaking from the historical 
standpoint, he might say that for a number of 
years the tendency on the Continent was to describe 
the converter, with its lower efficiency of 85 per cent. 
to 87 per cent., as originated by the speaker, while 
the coupling, with its efficiency of 98 per cent., 
was regarded as having been originated and produced 
by the firm of Vulean. This view of the matter was 
not quite correct. The speaker’s international 
patents, filed in 1905, covered both types, converters 
and couplings. Subsequent to the first paper by 
Sir Charles Parsons, in 1910, in which the speaker 
had heard of the first mechanical gears for the 
well-known freighter Vespasian, he had imme- 
diately proposed to his firm that a study should 
be made of mechanical gearing in combination 
with the coupling. In the result, in June, 1910, 
the first coupling tried showed that an efficiency 
of 97 per cent. was attainable. The coupling and 
the so-called “* Vulcan gear,” were actually originated 
in these designs. The coupling and its combination 
with gears was not utilised for twelve years, 
notwithstanding the loss of many submarines 
through broken shafts. The speaker next sub- 
mitted the following data relating to efficiency of 
converters: In the case of a 100-h.p. model, an 
efficiency of 83 per cent. to 85 per cent. was obtained 
in 1908. He had been assured that the loss, in 
passing from mechanical to hydraulic transmis- 
sion, would amount to 15 per cent., and a further 
loss of 15 per cent. would follow in the reverse 
Process, leaving not more than 70 per cent. efficiency. 
Three months later, however, 83 per cent. efficiency 
had been attained. In 1910, in the case of a 
150-900 h.p. transformer, the efficiency reached 
88 per cent. to 89 per cent., while in 1915, in the 
— ot the Wiesbaden, the efficiency figure was 
is per cent. There was every hope that the 
Osses would be still further reduced. 


: —— | 
The speaker then called attention to the theoretical | 


aspect of the design, and mentioned recent experi- 
mental work carried out in Danzig and Berlin on 
“super turbulence” created in a rotating pipe 
bent into the form of an S. These experiments 
indicated that the frictional loss could still be 
greatly reduced. Finally, Dr. Féttinger expressed 
the opinion that there was every hope of the 
further development of the hydraulic coupling, and 
he took the view that the system was practically only 
in its initial stages. 

Professor Dr.-Ing. G. V. Lomonossoff said that he 
was in entire agreement with the author’s view that 
there was a good deal of confusion concerning the 
fundamental differences between fluid couplings and 
fluid torque converters, and he congratulated 
Mr. Sinclair on his method of distinguishing the 
various types. A distinction could be drawn 
between hydro-kinetic gears, hydro-kinetic clutches, 
hydro-static gears, and hydro-static clutches, In 
Diesel traction all these were used, but their action 
was quite different and many serious mistakes were 
made because the differences were not fully under- 
stood. The author had pointed out that any hydro- 
kinetic pump was simply analogous to a centrifugal 
pump and reaction turbine. From this it appeared 
to the speaker that it was justifiable to apply the 
general theory of turbines, which was nothing more 
than the principle of angular momentum. This 
would enable the characteristic curves for hydro- 
kinetic clutches and gears to be obtained. These 
were different from those of hydrostatic devices. 

Turning to the blackboard, the speaker showed 
efficiency-speed curves for the four types of hydraulic 
drives and the corresponding torque-speed curves of 
an automobile. From these curves he made the 
deluction that the hydro-kinetic principle was 
better for clutches and worse for gears. This was 
natural, as the highest efficiency of a turbine was 
reached only at one speed. On the other hand, as 
the author had shown, over-heating of the hydro- 
static gear was a serious objection. In the speaker’s 
opinion, hydraulic devices could only be recom- 
mended for traction purposes when in the form of 
hydro-kinetic clutches. This, apparently, was also 
the author’s opinion, but it did not seem suffi- 
ciencly emphasised in the paper. No information 
was given in relation to the most powerful loco- 
motive with hydro-k netic clutches, the 600-h.p. 
Japanese locomotive, and the 1,200-h.p. Soviet 
locomotive. Both experimental and _ theoretical 
data regarding the clutch of the latter locomotive 
were published in 1929. 

Mr. C. R. Mayo said that the reciprocating engine 
as applied to locomotives involved mechanical 
problems not easy of solution when high speeds were 
to be considered. In spite of the degree of perfec- 
tion attained, there would be a ready response by 
locomotive engineers to any improvements. Hitherto 
the transmission had always been by direct drive 
from the rail to the engine or to the crankshaft. In 
the present steam locomotive the crankshaft was 
mounted on the wheels, and the reaction which 
took place from the road was not transmitted to 
the engine frame and boiler because the steam in 
the cylinders interposed an effective cushion. In 
the case of the motor-car, the rubber tyre protected 
the engine and mechanical gear from road reactions. 
He believed that experience showed that when 
engineers attempted to apply direct mechanical 
drive to rail-cars, under real operating conditions, 
more or less disastrous results followed. Success 
was to be looked for in the direction of discontinuous 
drive, i.e., when the drive was transmitteed by a fluid 
flywheel. Reports of engines equipped with such 
transmission were entirely favourable. That was 
not quite the case with mechanical drives, and he 
felt that the progress shown offered a great future 
for improved rail traction and operation. 

Mr. P. H.N. Ulander desired to draw attention to 
what appeared to be some inaccuracy relating to 
Fig. 5, page 464. This figure gave curves of com 
parative power consumption, b, representing the 
hydraulic coupling and, c, the vane control. It 
appeared that the power consumption was lower 
all through the range in the case of the hydraulic 
coupling. His firm had been asked to make a 
comprehensive study of the various duties and 








drives. The speaker showed a slide in which the 


upper curve showed the input of the motor and the 
next one the input of the hydraulic coupling at a 
certain speed. He indicated the point of drop in 
speed. From maximum capacity down to the 
point indicated, the motor input was considerably 
less than for the hydraulic coupling. There was, 
the speaker continued, no reason why the hydraulic 
coupling should not be applied to a two-speed 
motor, but even so the input would be higher. 
Mr. Sinclair had, speaking of power station boilers 
complained of the fan capacity required, which, he 
averred, was so large that it did not give the 
hydraulic coupling a fair chance. On this point 
the speaker rather sympathised with the boiler, 
makers if they were compelled to reduce fan capacity 
in addition to “ legislating’’ for bad coal, dirty 
boilers, &c., which in the absence of adequate fan 
capacity might cause a failure of guarantee. 
Perhaps the author would say something about 
maintenance costs in connection with boiler-house 
fans. Obviously a coupling met its worst conditions 
when it had to operate for weeks at low load; the 
oil would be heated and a certain amount of expan- 
sion would take place, while the efficiency of 
the coupling was low and there would always be 
the danger that the sealing strips would rub and 
cause copper or brass dust to mix with the oil. 
Temperature would be kept high and turbulence 
would be introduced. Would it be possible, from 
an engineering point of view,to clean out the coupling 
when it was running ? 

Mr. L, C. Leigh said that in connection with main 
propulsion for small vessels up to 1,000 h.p. 
it was very important to be able to manceuvre in 
small restricted ports and alongside berths. Could 
the author give any idea as to the manceuvring 
time which might be necessary to go from “ full 
ahead”’ to “full astern”? in the case of small 
craft ? 

Mr. N. Kiep, of Messrs. Hydraulic Coupling Patents, 
Limited, Hamburg, said that he had _ been 
associated with Mr. Sinclair since the beginning of 
the development. Professor Féttinger had referred. 
to the lapse of time which occurred between the 
first inception of the coupling and its actual adop- 
tion. One reason for the time lag was the large 
amount of money required to develop the Féttinger 
transformer, while another was the development 
of the Parsons mechanical gearing with its higher 
efficiency. For marine propulsion, the transformer 
dropped out of use at that time. The transformer 
was only taken up, after many years, with the 
advent of the Diesel engine, with the idea of damping 
out the torsional vibrations between the Diesel 
engine and the gear. 

Mr. D. D. Smith observed that most of his 
experience had related to the application of the 
hydraulic coupling to the problem of slip regulation. 
The tests referred to in the paper were those 
which the speaker had carried out at Trafford Park 
on that type of equipment. The main developments 
of the hydraulic slip regulator since its first appli- 
cation some years ago had been the introduction 
of the short-scoop tube to reduce pumping losses, 
the elimination of the torque surges, and the 
introduction of the pump control coupler. The 
last-named was by far the most important change. 

Another point was the advantage of the hydraulic 
slip regulator over the usual forms of electrical 
slip regulator. With the usual type of electrical 
slip regulator, it was necessary to reduce the speed 
of the driving motor for the flywheel to give up 
its energy. That included the use of synchronous 
machines with variable capacity for power-factor 
correction. On one winding equipment installed 
some years ago at a colliery in this country, the 
use of a hydraulic slip regulator avoided the necessity 
for renewing an overhead transmission line of over 
six miles in length, due to improving the power 
factor of the system. 

Mr. T. Hornbuckle, of the London, Midland and 
Scottish Railway, said he feared that there existed a 
somewhat widespread misapprehension, as the 
characteristics of gears described as “‘ hydraulic,” 
and many of the proposals put forward did not, as a 
consequence of that misunderstanding, offer any 
prospect of successful working. Loose nomencla- 
clature might be the explanation of this misunder- 








standing. Mr. Sinclair had used the terms “ hydro- 
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static’ and “ hydro-kinetic,”” but it was evident 
that he was not himself satisfied with that classifi- | 
cation. The speaker suggested that the term 
“* hydraulic ” should be confined purely to the direct | 
displacement types, such as the Hele-Shaw type, | 
while the term “ hydro-kinetic ’ should be used | 
to describe fluid transmissions, the hydraulic | 
coupling being regarded as the fluid transmitter | 
simply, and the torque converter as the fluid | 
transmission reaction type. One of the defects of | 
many transmission systems to-day was that the | 
full power available could only be impressed on the | 
locomotive or vehicle over a very small percentage | 
of its speed range. Any improvement that could 
be effected in increasing the proportion of speed 
range over which the full power could be impressed 
would be an important factor in improving the 
efficiency of transport itself. 

Mr. J. F. Alcock, of Messrs. Hunslet Engine Co., 
Ltd., said that his own experience was limited to the 
traction type of coupling in Diesel locomotives, 
particularly those of the London, Midland and 
Scottish Railway. Before placing those couplings 
in service, they were tested very thoroughly in 
conjunction with the actual engine and transmission 
with which they were to be used. The tests 
included taking the full speed range of the engine 
with various fillings of the coupling, to obtain the 
drag torque and the full starting torque under the 
different conditions. It was, he believed, as a result 
of those tests, that Mr. Sinclair introduced the 
anti-torque baffles. While Mr. Sinclair had been 
abroad, the speaker had had one of those couplings 
opened up, and, although working satisfactorily, 
the torque baffle had taken a permanent set of 
about } ‘n. the whole way round, due to the im- 
pingement of the fluid. This rather indicated the 
great weight borne by the baffle plate, of course 
creating more heating. There might be a possi- 
bility of their closing up altogether. The internal 
surface of the couplings was very rough, in the 
larger sizes at any rate, and he would ask the author 
if polishing of the surface had been tried, and whether 
this would not have an appreciable effect on the 
performance of the coupling, particularly in relation 
to heating. With regard to overheating of the 
coupling, the capacity of this to dissipate heat was 
amazing. That was, in a sense, unfortunate, since 
it rather lent itself to abuse by the driver; in 
order to bring a locomotive fitted with that coupling 
to rest, it was only necessary to apply the power 
brake. The locomotive was then stationary, but 
remained in gear. He knew that locomotives 
worked for two or three hours without the coupling 
ever being allowed to run free, the locomotive 
simply remaining on the brake. This was a great 
abuse, but only one failure had occurred. The 
speaker could not quite agree with Mr. Sinclair as 
to the application of the coupling with an epicyclic 
gear-box at the speeds at which the gears were 
changed, that was to say, the higher range of 
engine speeds. The band brakes on the epicyclic 
gear-box being applied, it wasobvious that the whole 
locomotive, running light, would lurch, due to the 
inertia of the engine. 

Mr. L. H. Pomeroy, President of the Institution 
of Automobile Engineers, said that he was only 
actively interested in the applications of hydraulic 
couplings to automobiles. Well over 20,000 fluid 
flywheels were utilised by his company in con- 
junction with epicyclic gear-boxes. Regarding 
the reduction of petrol consumption by the use of 
the traction coupling, he had examined a great 
many figures and had found it difficult to arrive 
at the truth. In te case of, say, a couple of dozen 
vehicles with normal transmission and another 
couple of dozen with fluid-flywheel transmission, the 
results appeared to be the same. On going through 
them, more differences would be found as between 
the average of one set and the individual vehicle 
and the average of one set with that of another set. 
The speaker referred to a car wherein it was possible 
to put the fluid flywheel in or out of action as 
required. That car was tested by the R.A.C. 


over 1,000 miles, half the distance with the flywheel 
in action and the other half with it out of action. 





The average speed was just over 35-8 miles an hour. 
The fuel consumption with the fluid flywheel 
out of action was 18 miles to the gallon, or 33-5 
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ton-miles ; with the flywheel in action, the respec- 
tive figures were 18-1 miles to the gallon and 34-1 
ton-miles. Finally, he would say that a statement 
was made in the paper to the effect that certain 
developments in hydraulic transmission had led 
the Daimler Company to combine the Wilson 
epicyclic gear-box with the fluid flywheel. Nothing 
of that sort was, however, the case. 

Wing Commander Cave-Browne-Cave said that 
in his historical sketch, Mr. Sinclair had not referred 
to Froude. This, the speaker felt, should be done, 
as Froude had done much work on the subject. 

Mr. Miall, referring to Mr. Ulander’s remarks 
regarding the apparent error in Fig. 5, said he 
thought the mistake was that curve c had not been 
carried far enough, this curve in Fig. 4 appearing 
to merge into 6. If continued, it would join 
curve a on the vertical to the right of the diagram. 
In a descriptive booklet, issued by Messrs. James 
Howden, he believed the curve was so continued. 
Should not the line d (damper control) be lowered 
in both diagrams, so that at the top right-hand 
corner this would also join up with curves ¢ and a. 

Mr. E. W. Moss said the author had spoken 
in the paper about intrained air in the fluid in the 
coupling. He was not quite sure whether the 
intrained air gave any trouble or whether provision 
was made in the coupling for removing it. He 
asked this question as he believed that Osborne 
Reynolds and Dr. Hele-Shaw found, in using 
the fluid dynamometer, that it failed after a time, 
owing to intrained air in the water being forced 
to the centre of the vortex, as might be expected 
in both devices, 

Mr. Sinclair then replied to certain of the questions 
raised during the discussion, leaving others to be 
answered in writing. He regretted the omission 
of Froude’s name from the historical references in 
the paper; this was not due to lack of recognition 
of Froude’s work, but to the speaker’s constant 
association of the name Froude with the dynamo- 
meter for braking purposes and not power trans- 
mission. In reply to Mr. Alcock, it was quite true 
that a fluid coupling at high engine revolutions was 
practically solid. Taking the epicyclic gear combina- 
tion with the friction clutch, if the friction clutch 
were put out, and the gear on the epicyclic gear 
were changed, then the amount of lurching on the 
locomotive would depend on the rate at which the 
friction clutch was let in. In the case of the ring- 
valve coupling, the effect of closing the ring valve 
and using a coupling in combination with an epicyclic 
gear was to reduce the momentary torque to some- 
thing like one-sixth of an equivalent traction 
coupling. This would have the effect of reducing 
the torque to something like three-quarers of full- 
load torque, instead of several times the full-load 
torque. 

In other words, the wear on the friction 
bands would be reduced in that proportion. The 
speaker would prefer to leave over Mr. Hornbuckle’s 
contribution to the discussion, except in regard to 
the suggestion that the term “hydraulic trans- 
mission * should be confined to the Hele-Shaw and 
Williams-Janney family and that hydro-kinetic 
transmission should relate to fluid transmissions. 
As there were two types of hydro-kinetic trans- 
mission, the speaker thought that “ fluid coupling ” 
could be used with advantage for the two-element 
coupling on a fluid torque converter and for the 
multi-element design of torque converter. With 
regard to Mr. Leigh’s point, about the time of 
reversal on a small vessel requiring quick manceuv- 
ring, he would say that as the coupling would not 
be used for reversing, but a normal gear, the time 
of reversal would be the same as with a normal 
engine. Mr. Leigh referred also to the conditions 
at full load and full speed, as compared with the 
efficiency at one-third of full speed. On this point, 
the speaker said that the load on the propeller 
when running at one-third of full speed—allowing 
for the change in transmission efficiency—might be 
taken at about one-twenty-seventh of the normal 
full power, and under such reduced power conditions 
the efficiency of the coupling would remain at about 
the same value, namely, 97 per cent. The point 
was that as the engine speed went down to one-third 
so the propeller speed fell to about one-twenty- 
seventh and the slip in the coupling would still be 
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of about the same order as at full power and full 
speed. 

The proceedings closed with a vote of thanks to 
the author. 








HYDROMETER SCALES. 


ALTHOUGH the determination of the specitic grayities 
is the natural way of effecting comparisons of the 
densities of various substances, a number of arbitrarily 
selected scales are actually used in industry for the 
purpose. In some cases the application of a particular 
system has grown and been modified with the develop. 
ment of a certain industry. They all have the natural 
unit of specific gravity as their basis, and some of 
them have scales the units of which admit of direct 
relationship with the actual specific gravities, such as 
that of Twaddell, while others, such as that of Baumé, 
do not. ‘Their use is largely based on the desire for a 
means of direct expression of the density in a concise 
form, the statement of the quantity, as “so many” 
degrees Twaddell, being considered more convenient 
than expressing it as specific gravity, in the form of a 
decimal fraction. Owing to the multiplicity of these 
density scales and systems and the varying natures of 
their degrees or units, conversion tables become a 
convenience to enable the exact specific gravity to be 
stated quickly, or to make comparisons between 
results observed with different scales. The Chemical 
Engineering Group of the Society of Chemical Industry 
have therefore added to the very useful series of data 
sheets they publish, one on The Correlation of Hydro. 
meter Scales, prepared by Mr. W. Preston under the 
direction of a special committee consisting of Messrs. 
J. Arthur Reavell, E. A. Alliott, and H. W. Cremer. 
This can be obtained from the office of the Group at 
Abbey House, Victoria-street, London, S8.W.1, at a 
price of 2s. 6d. in paper covers, or 3%. 6d. bound in 
limp cloth. 

In this work the opening section is devoted toa 
consideration of the various scales, taking the Baumé 
with its modifications, the New Baumé, and the Dutch 
and American systems—Balling, Brix, _ Beck, the 
Barkometer, Cartier, marine hydrometer and Twaddell 
systems—in turn. When alcohol is under consideration 
a further series of scales has to be employed, for the 
various nations do not adhere to a single system for the 
expression of its density. The thoroughness with 
which the work has been done may be judged from the 
fact that complete conversion tables for specific gravity 
and for the Twaddell, Baumé, Brix and Beck seales 
are given, arranged so that the whole numbers on each 
scale are taken as the starting points, and in the case 
of the tables starting with specific gravity as the basis, 
with rises or falls from unity of 0-005. The range in 
the last-mentioned case is from 1-000 to 0-810 for 
liquids lighter than water, and from 1-000 to 1-215 
for the denser fluids. Further tables show the relation- 
ships of the readings on the Barkometer, Brix (sugar) 
and Balling scales with the actual corresponding 
specific gravities, and of the last three and the Cartier 
scales. 

The data sheets following compare the New, the 
Rational, the Dutch, the American and the A.P.I. 
Baumé scales, the last-mentioned being used in the 
United States petroleum industry. Though the dif- 
ferences between all these various types of Baumé 
scales are but small, and such as are not likely to affect 
the usefulness of the general tables, this inclusion of 4 
separate table to establish their relationships will be 
appreciated by those who have to carry their delibera- 
tions to a great degree of precision. Alcoholometri 
tables, and a set for sulphuric acid, complete what will 
prove to be a very valuable possession in every type of 
chemical laboratory associated with industry. In 
comparing hydrometer scales it is necessary to know 
the temperatures at which the graduations of the 
scales are made ; thus, it may be necessary to compare 
a Baumé scale, graduated at 15 deg. C., with a Brix 
scale, made at 15-6 deg. C. In ordinary work such 
refinements may have little significance, but for more 
accurate work they may have to be considered, and 
for this reason tables of conversion factors are give". 
Where the corrections necessary are so small as to be 
devoid of any real meaning, as they are with some of 
the scales referred to, they have been neglected. 











Tue InstiTvuTION OF MINING AND METALLURGY.— 
The Gold Medal of the Institution of Mining and Metal- 
| lurgy, the highest honour in its power to bestow, has _ 
| awarded to Mr. A. C. Beatty, in recognition of his as 


tinguished services to the mining industry and of his 
develop- 


| far-sighted vision as a mining engineer in the 
rce to the 


| ment of mineral deposits, with part icular reference i. 
| copper resources of Northern Rhodesia. The Conso ‘ 
dated Gold Fields of South Africa Gold Medal = 
| Premium have been awarded to Dr. D. Williams tet 
|to Mr. W. H. Wilson, respectively. The Arthur ‘ .- 
and William Frecheville students’ prizes have | ae 
| awarded to Mr. C. P. McMillan and to Mr. J. © Trail, 
respectively. 
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LABOUR NOTES. 
Tue financial report of the Amalgamated Engineer- 
ing Union for 1934 states that during the year, the 
general fund increased from 165,599]. 8s. 14d. to 
305,984/. 4s. 5d. These figures included the accredited 
balances of the contingent, auxiliary and benevolent 
The superannuation reserve fund, on the 
other hand, decreased from 1,466,073. 68. 4d. to 
1.399.763/. 5s. 1d., and the political fund from 
7.4021. 10s. 11d. to 6,3861. 13s. 8d. The expenditure on 
benefits amounted to 504,147/. Ils. 4$d.; in 1933, 
540.4691. 16s. 64d. was spent under this heading. The 
benefits to which these figures relate were payments 
out of the union’s own funds and in no way connected 
with payments made to members out of the State 
Health and Unemployment Insurance funds. The 
cost per member was 3/. 17s. 1l?d.; in 1933 it was 
4l. 128. 74d. Management cost 1,787/. 78. 8}d. less than 
in 1933. During the year, the union’s percentage of 
unemployed members decreased from 16-33 to 9-76. 
Arrears of contributions increased by 790/. 11s. 3d. to 
61,7611. 2s. 84d., or 68. per member. 


funds. 


Addressing the Scottish Trades Union Congress, held 
at Montrose last week, Mr. Thomas Brown, of Glasgow, 
the president, said that war was never in the interests 
‘of the workers. It was the struggle against insecurity 
and poverty that made men enemies. Let them, 
therefore, concentrate on the task of ending poverty 
and insecurity and ignore the circuses which financial 
interests provided to distract their attention. To be 
successful in that task it was necessary that all workers 
should be brought within the trade-union movement. 
A united movement accepting the trade-union principle 
of majority rule was the only movement capable of 
creating an order of society in which all men and women 
would receive from the community all that they 
humanly needed, and in which all would render service 
to the community in accordance with their ability. 


The delegates were reminded thatthe events of 1926 
showed that the trade unions were not bound to 
precedent nor lacking in their determination to combine 
in action against injustice to one section. “We may 
or may not,” Mr. Brown said, “repeat the action of 
1926. Our members will determine that in the light 
of circumstances as they arise.’ But capitalism was 
failing, and attempts to rebuild it, by conscription of 
labour in any form, or by any other means, would be 
fought by departures from precedent where necessary. 


Aresolution proposed by Mr. James Young (Glasgow), 
and adopted by the Congress, called upon trades 
councils to exert continuous pressure upon local autho- 
rities to adopt the fair wages clause. The General 
Council, Mr. Young said, were not satisfied with the 
progress that was being made in this direction. The 
work of local authorities was increasing, and it was 
intended that they should have in their standing orders 
a clause making it obligatory that fair wages and 
conditions should operate in the carrying out of any 
contract. 

Industrial development in Scotland was discussed on 
a resolution from the General Council affirming the 
necessity, in the social interest, of regulating the flow 
of new industrial developments. The permanent 
industrial stability of Scotland, the resolution declared, 
could not be guaranteed without a drastic reorganisa- 
tion of industry, and it called upon the nation boldly 
to face the reconstruction of industries and services 
upon the principles of public ownership and control. 
The resolution was adopted, only three delegates 
dissenting. 

Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states, in his latest report 
to members, that the improvement in trade continues. 
There are 62 fewer on the unemployed list, although the 
total number on it is still high—1,076. The number 
returned as on “transitional” is 251; a month ago 
the figure was 270. There are 657 members in receipt 
of superannuation benefit. 

The annual report of the United Patternmakers’ 
Association states that the net trade union income in 
1934 was 54,2921. 10s. 4d., as compared with 45,7161. 
os. 6d. in 1933, and the net trade union expenditure 
48,7901. 5s. 9d., as compared with 42,382/. 1s. 6d. in 1933. 
Arrears of contributions are down to 2,670I. 58. 9d. 
and the total membership is 10,085—a net loss of three. 
Inc reases are shown in the balances standing to the 
credit of the auxiliary friendly benefits fund (1,0500.), 
assistance fund (980/.), tool insurance fund (4401), 
Political fund (1022.), and general funds (5,5001.), 
while there are decreases in the contingent fund 
(23/.), and superannuation reserve (7,4381.). The 
adverse balances have been reduced from 2,889. 
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to 4021. The actual worth of the Association—ex- 
clusive of 1,082/. 18s. 8d. in the political fund—is 
48,7471. 9s. 8d.—which is equal to 4l. 16s. 8d. per 
member—of which 3,979/. is due from the Ministry of 
Labour and National Health Insurance Sections. 


Addressing the Scottish Trades Union Congress, to 
which he was a visitor, Mr. Citrine, the general secretary 
of the Trades Union Congress, said that he did not 
think it would be an exaggeration to claim that the 
events now taking place amounted to a new industrial 
revolution. In some of the basic industries there had 
been a loss of trade-union membership and some loss 
in the power of their movement. They saw not only 
the complete loss of foreign markets which formerly 
employed our people, but almost complete world dis- 
location. They were living under a certain set of 
economic and social conditions, and he hoped that 
some of the critics of the trade-union movement would 
recognise that elementary fact. He wanted the new 
industrial and social commonwealth established as 
quickly as possible, but in the meantime he wanted to 
take steps to influence the development towards that 


end. 





The annual report of the Federation of German 
Employers in Czechoslovakia states that, in view of 
the exceptional difficulties of the present situation, 
nothing is more natural than that attempts should be 
made to discover means of employing more labour and 
that the reduction of hours should have been con- 
sidered for this . The German employers in 
Czechoslovakia had long sought to bring about the 
employment of a larger number of workers both by 
voluntary reduction in the working day and by intro- 
ducing work in shifts. They had taken on themselves 
the expenses entailed to the fullest extent to which 
they could meet them without bringing about an exces- 
sive increase in costs of production. Thus they were 
in no way opposed to the Government's desire to reduce 
hours of work, but they objected to a systematic and 
bureaucratic method of introducing such reduction of 
hours, not through gelfish or reactionary views, but 
after careful consideration of the consequences. They 
believed that a measure which failed to take into con- 
sideration the working conditions of undertakings and 
the economic possibilities of the country would have 
results the opposite of those it sought. 





To-day, as in the past, the report goes on to say, the 
employers were ready to get into touch with their 
workers with a view to the discovery by agreement of 
possibilities of increasing the employment of labour. 
Several branches of industry had already taken steps 
in that direction. They were convinced that other 
undertakings would follow this example provided that 
the discussions were carried on in a spirit of good sense 
and not of compulsion. They were likewise not 
opposed to the solution of the problem of employment 
exchanges on a national scale, but they could not accept 
the Government’s Bill relating to this question. The 
Bill took no account of economic realities. They still 
supported the text which had been approved by the 
Economic Council and which had received the approval 
of employers and workers as well as of the economists 
who were members of that Council. 


The employers, it was added, were not hostile to 
the principle of economic planning for balancing pro- 
duction and consumption, but they favoured it only 
in so far as it was not based on conceptions remote from 
the necessities of economic life and did not seek to 
abolish all private enterprise. With these reservations 
the German employers in Czechoslovakia were ready 
to co-operate in any attempts to remedy the present 
economic disorder. They considered, however, that 
the necessary economic planning should be carried out 
by industry itself, and they opposed any policy of State 
interference. 





The writer of an editorial note in the April issue of 
the Journal of the International Association of Machin- 
ists says that while it is true that the wage earners of 
the United States are greatly disappointed with the 
results thus far attained under N.R.A., the future of 
that recovery pare | to make a better showing is not 
because the National Industrial Recovery Act is funda- 
mentally unsound, but owing, firstly, to maladminis- 
tration, and secondly, to the wholly unwarranted and 
unfair attacks made against it by employers ‘‘ who, 
while willing to accept all the benefits the N.R.A. 
conferred upon them, were unwilling to abide by the 
Labour provisions of the Act as contained in Section 
7 (a) thereof.” “‘ It becomes more and more apparent 
as time goes on,” he continues, “ that ‘ Big Business ’— 
which means those who control the financial and 
industrial interests of the United States—does not 
intend to recognise the free exercise of the right of the 








workers to organise and bargain collectively through 
representatives of their own choice. Apparently, they 
are prepared to fight to the last ditch in a desperate 
effort to defeat any gp ees new legislation, or the 
strengthening of laws already on the statute books 
which will compel them to take their heel from the necks 
of the wage-earners and freely permit them to join 
with their fellow-workers in legitimate trade unions, so 
that they may negotiate, through their own repre- 
sentatives, agreements covering wages, hours and 
working conditions—a privilege now denied them by 
most of the large corporations and thousands of lesser 
lights in the industrial establishments of the nation.” 





According to the Journal’s contributor, “ the battle 
between the vested interests and organised labour, as 
represented by the American Federation of Labour, to 
determine who shall represent the workers is on, and 
must,.and probably will, in the near future be fought 
toa finish.” ‘ It is up to the workers themselves,” he 
says, “* to decide whether they desire to be free men in 
all that the term implies, or to continue to accept the 
crumbs from the table of those who have exploited 
them since the beginning of the Industrial Revolution 
over a century ago.” 





The National Joint Council for the electricity supply 
industry has “ failed to agree” on the wages question, 
and the matter is now to be referred to the Industrial 
Court. The unions of which the operatives are members 
are asking for an increase of 2d. per hour in the wages of 
all grades of employees in the electricity supply 
industry. 

The Home Office has re-issued a pamphlet in which 
the value of protective clothing for workers in certain 
industries is emphasised. The publication, which first 
appeared in 1917, has been re-written and enlarged and 
now contains much information that was not then 
available. It deals with the general considerations 
which should govern the choice of protective clothing 
and includes suggestions as to the most suitable kinds 
for particular conditions, such as wet, acids and 
caustic liquids, oil, extremes of temperature, the risk 
of burning and exposure to weather. Illustrations 
of overalls, caps, aprons, foot and leg protectors, face 
protectors and hand and arm protectors, are given in 
the pamphlet. 





At its annual general meeting in Lyons, the French 
Federation of Independent Unions of Salaried Em- 
ployees discussed the question of the employment of 
alien labour by certain firms in proportions exceeding the 
percentages laid down by Ministerial Decrees. It was 
resolved that the Ministry of Labour should be asked 
to fix maximum percentages for each occupational 
group, viz., manual workers, higher staff, managerial 
staff and technicians. 





The weekly organ of the International Labour 
Office at Geneva states that after the general meeting, 
the executive committee of the Federation adopted 
a resolution relating to the employment of married 
women. In this resolution the committee, while 
recognising that there could be no question of inter- 
ference with the principle of freedom of employment for 
women, mon sg in order to remedy unemploy- 
ment by creating new openings of employment for men, 
a partial restriction should be imposed on the right 
of married women to work, at least in cases where the 
husband held a sufficiently secure and well-paid t 
to provide for the present and future subsistence of the 
family. The committee also proposed a number of 
measures to encourage the return of women to the 
home, including minimum wages to be fixed according 
to locality or district for each class of salaried employees, 
priority of engagement for married employees, special 
bonuses for husbands whose wives remained at home, 
and invalidity and old-age pension bonuses for married 
workers. 





The Ministry of Labour estimates that at April 15, 
1935, there were approximately 10,320,000 insured 
persons aged 16-64 in employment in Great Britain, 
being the highest figure recorded during the period 
of over 14 years for which comparable figures are 
available. The total was 120,000 more than at March 25, 
1935, and 175,000 more than at April 23, 1934. In 
most of the principal industries there was a further 
improvement in employment. 





At April 15, 1935, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,676,623 wholly unemployed, 
280,333 temporarily stopped, and 87,504 normally 
in casual employment, making a total of 2,044,460. 
This was 109,410 less than the number on the registers 
at March 25, 1935, and 103,735 less than a year before. 
The total comprised 1,633,302 men, 57,989 boys, 





300,943 women, and 52,226 girls. 
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AN EXPERIMENTAL INVESTIGATION | tends to give an exaggerated indication of the ductility 


OF CRACKING IN MILD-STEEL | *8*t may be expected in service, and as a basis —— 
PLATES AND WELDED SEAMS.* comparison of plates and welds some form of “* notched- 


plate ’’ test may be desirable as an auxiliary. In this 

By Prorgssor E. G. Coxer, F.R.S., D.Sc., and paper it is proposed to give a brief account of a novel 
” Proressor B. P. Haran, M.B.E., D.Sc. form of notched-plate test devised for this purpose, 

and to describe results obtained in tests on mild-steel 
plates, some of which were deliberately broken along 
welded seams. It is believed that the results may be 
of value, not only on account of their practical applica- 
tion, but also in relation to the general theory of 

Force notched-bar tests. Figs. 1 and 2 illustrate the method 
| of the test and the peculiar form of test-piece used, 
| A disc 2 in. in diameter is cut out of the plate, drilled 
|on the centre line, and profiled in a milling machine 
so that it can be torn in two by bending edgewise. 

| The bending action is applied by means of levers, which 
| fit the turned and milled profile of the disc. The 
| two ends of the levers are gradually pulled apart in 


Tue fracture of a plate broken in service seldom 
exhibits the full degree of ductility observed when 
« sample of the same metal is tested in tension in a 
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any ordinary tensile-testing 








the course of the test and 
plotted in the manner illus- 
trated in later diagrams. 
The area under such a dia- 











done on the sample during 
the test, but the form of 


machine, and the applied | 
force and the deflection are | tion becomes impracticable for at least three reasons: 
measured repeatedly during | (1) the 


| 
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| the concentration of stress; and (3) the sides of the 
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important zone immediately behind the central! drilled 
hole. The limiting load can be recognised Ithough 
only with difficulty—by inspecting the load-deflection 
diagram, and can be ascertained definitely by y atching 
the surface of a polished sample while load js heing 
applied. When the limiting load is reached in plates 
of mild steel, Liiders or Hartmann lines shoot out 
from the back of the drilled hole, and thereby terminate 
the elastic stage of the test. The elastic stage lends 
itself to mathematical analysis and also to invest igation 
by means of polarised light as given in detail in the 


Appendix. The results of the two methods are in 
good agreement, and afford a reliable basis for the 
calculation of the stresses that must exist at different 


points in the sample when it is standing the limiting 
load immediately before the Liiders lines make their 
first appearance. It is found that the tensil 
produced in the metal round the margin of the drilled 
hole reach values greatly in excess of the yield point 


stresses 








Fig. 7. 


indicated in ordinary tensile tests. In fact, the 
| calculated values exceed the ultimate tensile strength 
| of the material and approximate to the highest values 
of the “ primary ”’ elastic limit observed in tensile tests 
| only when extraordinary precautions are employed in 
the manner described by Docherty and Thorne in a paper 
|contributed to the British Association meeting of 
| 1931.* 

| Second Stage.—When the load is gradually increased, 
|the Liiders lines spread outwards through the metal 
| behind the drilled hole, and before long others com- 
|mence to form in the metal at the rear, subject to 
| compressive stress. The two series soon intermingle, 
| forming a pattern with characteristic features, and 
plastic strain then becomes general throughout the 
rear part of the disc. At this stage, yield proceeds 
| steadily for a time without any further increase of 
| load, so that a definite ‘* yield-point *’ can be recognised 
in the profile of the load-deflection diagrams for tests 
on mild-steel samples of uniform quality. At this 
stage, also, the distribution of stress across the yielding 
| section can be estimated in a closely approximate 
|manner. The values for different samples are found 
|to be somewhat greater than the lower yield-point 
| determined in tensile tests on pieces from the same 
| plates. 

Third Stage. 








—In the later stages of the test, calcula- 
metal is appreciably hardened by the accumula- 
tion of plastic strain ; (2) the radius of curvature of the 


drilled hole opens out perceptibly, tending to reduce 


sample bulge outwards at the rear and pull inwards in 


gram represents the work|the zone immediately behind the hole, so that the 


metal is subjected to three finite principal stresses of 
uncertain magnitude. The metal on the margin of 








the diagram is of greater | the drilled hole, subject only to atmospheric pressure 
interest, and in the end the | in the radial direction, continues for a time to yield in 
appearance of the fracture | plastic manner and to harden without cracking. and 
. perhaps the most effec- | during this stage of the test the load has to be con- 
tive basis of comparison. | tinuously increased. This third stage of the test 
Five distinct stages can be | terminates with the formation of a number of small 
recognised in the course of slip cracks on the inner surface, near the mid-length of 
such a test on a sample of | the drilled hole. 
ra ng ye of poy wi Fourth Stage.—These fissures soon join together - 
uality, an ese are illus- | f, , e of separation in the 
laboratory: the cracks usually spread in a more , trated diagrammatically in Fig. 4 and in later photo. | mr po gg elige «sl ae Re basen 
brittle manner, with little reduction of cross-sectional | graphs and diagrams. The same stages can be recog- | spreads sideways pone one ) on the sides of the dise. 
area, giving an impression that the steel may be deficient | nised also, although less clearly, in tests on welded | The marginal zones form on E lanes pr about 45 deg. 
in quality. It is believed that the familiar tensile test | seams. The five stages are as follows :-— to the ~ of symmetry a in nore fe tile samples 
| _ First Stage.—Up to a certain limit of load the metal | these marginal zones phe wider than in less ductile 
Arehi- | in the dise behaves elastically, except where the grips e ae bee - 
cause slight local indentations without affecting the * See ENGINEERING, vol, cxxxii, page 295 (1931 . 
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* Paper read before the Institution of Naval 
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tects, on Friday, April 12, 1935. 
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samples. In the most ductile samples, the marginal 
zones control the further course of the fracture, which 
develops in a manner similar to the “ horned ” type of 
Izod notched-bar fracture. In somewhat less ductile 
samples, the inner flat zone predominates and the 
erack develops across the plane of symmetry per- 

ndicular to the direction of greatest principal tension. 
The rate of straining employed being slow (0-10 in. per 
minute on the 10-in. levers), the lever of the testing 
machine was kept continuously in balance during the 
progress of the crack, although the load was decreasing 


Fig.14. 
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rapidly. Fig. 6 shows, for one particular sample of 
moderate ductility, the load plotted against the distance 
travelled by the crack across the surface of the exterior. 

Fifth Stage—In samples of more brittle character 
the crack advances suddenly from time to time and 
the resistance of the sample decreases in a correspond- 
ingly sudden manner, with the result that somewhat 
less energy is absorbed in completing the test. Such 
discontinuities are illustrated in Fig. 4 and subsequent 
load-deflection diagrams. The formation of each such 
crack is audible, even when the rate of straining is 
exceedingly slow. As in other notched tests made with 
either gradual or impactive loading, the location of the 
brittle and ductile zones is found to depend on the 
geometry of the form of test-piece and the character 
of the Stresses produced, rather than on differences of 
quality from point to point in the metal. In general, 
eae nape of moderately brittle quality break in alternate 
ands of brittle and ductile character: the more brittle 


break in the brittle manner. In the light of tests 
carried out at Greenwich by Dr. J. G. Docherty, it 
appears that the danger of brittle fracture becomes 
more imminent the larger the sample used in notched- 
bar tests, or the thicker the plate. Fig. 6, and also 
Figs. 5, 7 and 8, illustrate tests carried out on three 
pairs of discs cut from different §-in. mild-steel plates. 
Samples O were cut from a plate cracked in a vessel 
that had grounded and broken in two, and samples I 
and II were cut from plates used in making certain 








the metal, the larger and fewer are the areas that 


welded samples, described later. The letters A 
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and C indicate the direction of rolling relative to the 
centre plane on which the pieces were broken: thus A 
indicates that the piece was broken along the direction 
of rolling, while C indicates breuking across. 

The flat surfaces of these pieces were polished for 
examination during the test. Fig. 5 shows the appear- 
ance after fracture. Liiders lines can still be discerned, 
although they tend to disappear during the course of 
general plastic strain. The play of light and shade 
reveals the lateral contraction, and a peculiar V at 
the end of the fracture is still to be seen, although 
very close to the margin of the disc. This V is more 
evident earlier in the test, marking a sharp division 
between zones that are more and less severely strained. 
Fig. 6 shows how the load varies during the progress of 
fracture along the radius behind the drill hole, 
but in interpreting this diagram, it should be borne in 
mind that the mid-part of the fracture lies ahead of its 
edges, which were observed during the test and have 
been used in plotting the base of the diagram. Fig. 7 
illustrates the appearance of two of these plate samples, 
IA and IC, showing an almost extreme contrast between 
the flat type of fracture along the grain and the 
** horned ”’ type formed across the grain. Fig. 8 shows 
the load-deflection diagrams for these six samples. 
The yield-points are more clearly marked in the three 
pieces broken along the direction of rolling, but samples 
A and C do not otherwise differ widely in the early 
stages of loading. Samples II, of higher tensile 
strength, are also in the notched-plate test distinctly 
stronger than samples O and I; fracture starts earlier 
along the grain than across, and only one of the discs 
shows a slight sign of the brittle type of fracture that 
causes a sudden drop in the resistance in the fifth stage. 
Samples IC and IIC were of the “ horned” type, and 


due to a change in the formation of the horn, which 
started in opposite directions on the two sides and 
subsequently changed to the V form found in IC and 
illustrated in Fig. 7. The interest of this diagram lies 
in the wide differences revealed while the fracture was 
tearing through the plate in the later stages of the 
test. Although the early stages reveal no difference 
that would not have been as clearly shown in a tensile 
test, the later stages show widely different modes of 
fracture. It is believed that these would be recognised 
likewise in fractures in service. It is clear that the 
samples differ widely in their resistance to tearing, 
although the tensile strengths: were nearly alike. 

Fig. 9 illustrates six tests on welded samples of the 
§-in. plates, I and II. All were welded and broken 
along the direction of rolling, and are marked A. 
Three different electrodes, X, Y, and Z, were used in 
making two different forms of joint, viz., single and 
double-V butt-welds, marked 8 and D, respectively, in 
the diagram. The samples were cut down to the 
uniform thickness of ~ in., and the flat surfaces were 
polished for testing. Yield started in all cases in the 
plates and not in the weld deposit, which was evidently 
of harder character. The first knee in the load-deflec- 
tion graph indicates the start of plastic yield in the 
plate immediately above and below the hole drilled 
through the deposit, and the second knee shows when 
plastic yield was spreading inwards from the margin 
of the dise subject to compression. Fracture started 
in the deposit immediately behind the drilled hole 
and remained, in most cases, near the plane of 
symmetry, although showing a tendency to wander. 
In one instance only did a large crack occur in the 
brittle manner described as the fifth stage, but very 
small cracks formed in other cases intermittently during 
the otherwise smooth progress of fracture. The single 
and double-V give nearly the same results, except in 
the case of electrode Y, which appears to be inter- 
mediate between X and Z, in both strength and tough- 
ness, and it is notable that high strength and toughness 
are associated in electrode Z. Thus greater strength in 
welding is not necessarily associated with brittleness. 

The conclusions drawn from the tests may be sum- 

marised as follows :—(1) The stresses reached in the 
metal at the bottom of the notch, before plastic strain 
produces Liiders lines in mild steel, may be exceedingly 
high—over 30 tons per square inch. (2) Much lower 
stresses, approximating in value to the tensile lower 
yield-point, are more uniformly distributed across the 
section behind the notch when yield becomes general 
under greater loads. (3) In ductile samples, with or 
without welds, fracture starts at, or near, the bottom 
of the notch, under complex stresses in which tensions 
act circumferentially, laterally, and also (except on 
the surface) radially. (4) The gradual progress of 
the fracture is interrupted, in less ductile samples, by 
sudden cracking and corresponding reduction of 
resistance, even when the rate of straining is exceed- 
ingly slow. (5) Samples of mild steel show greater 
ductility when torn across, than along, the direction 
of rolling. (6) Certain electric welds show as much 
ductility as mild-steel plates torn across the direction 
of rolling. (7) Other welds show different degrees of 
ductility associated with high strength. (8) The 
degree of ductility is clearly revealed by load-deflection 
diagrams, and by the appearance of the fracture. 
The experiments were carried out in the Engineering 
Laboratory of the Royal Naval College, Greenwich, by 
Mr. H. J. Tabb, elected by the Institution of Naval 
Architects to hold the Post-Graduate Research 
Scholarship of the 1851 Exhibition Commission, and 
the experiments described in the Appendix in the 
Engineering Laboratory of University College, London, 
by Dr. M. Salvadori. 


APPENDIX. 


Elastic Distribution of Stresses in the Yielding Disc.— 
The simplest way of ascertaining the elastic stress 
distribution at the main cross-section, and in fact all 
over the disc and levers, is by a photo-elastic examina- 
tion, since by this means the stress distribution can 
be measured at any point without reference to other 
points or to any theory beyond the assumption that the 
model is elastic in the scientific sense. There is no 
difficulty in examining this disc form of test-piece under 
the action of the fairly long levers which it is neces- 
sary to use if loads are applied by hand, but there is 
no difference in principle if short levers are employed, 
which are more convenient. 

Accordingly, the model examined took the form 
shown in Fig. 14, in which the transparent disc is twice 
the full size of a suggested practical arrangement, 
while the levers are short, and are cut from the same 
transparent sheet. As the stress in the toes of these 
levers is bound to be great at the interior angles, they 
are stiffened by thin steel plates bolted to them on 
each side, and so fashioned that they are not entirely 
covered, in order that the stress on the levers can be 
seen along the whole of the contact surface with 





the discontinuity in the last stage of sample IIC is 





the disc. In this form, plane stress conditions are 
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maintained very approximately. Under workshop 
conditions it would not be necessary to ensure this 
latter, as it might be more convenient to use levers 
much thicker than the piece under test, so as to pre- 
vent the blending of the small ends under a heavy load. 
Isoclinics and Lines of Principal Stress.—When this 
test-piece is examined in plane polarised light, a some- 
what complicated pattern of isoclinics is revealed, as 
shown in Fig. l5a, with a stress difference zero, z, 
almost immediately behind the small central hole, 
two others, c and d, near to the end contact points, 
e and f, of the levers on the circular contour, and 
a further two at these latter points. These last are 
due to radial pressures over a small are of contact, 
which give rise to local stress of some magnitude over 
a very small distance of the contour of the disc, and 
since these stresses here are equal and like, their 
separate colour effects are neutralised and a black spot 
appears therefore at both e and f. The information 
given by the isoclinic pattern is somewhat difficult to 
follow without further explanation, and this is given 
most readily by a geometrical transformation shown 
in Fig. 15, in which the same facts are presented in 
the form of a diagram of the directions of the principal 
stresses indicated by the isoclinics. It is then observed, 
at the points ¢ and f, that these lines approximate to 
the form found when the flat edge of a narrow plate of 
material is pressed against a wide one, as we have been 
led to expect from the stress effects observed in plane 
polarised light and described above. The main 
feature of this diagram, however, is a ring system of 
lines of principal stress based on the central stress 
difference zero point, z, which, as they proceed out- 
wards, are modified by the contact pressures of the 
loading levers. These pressures, as we have seen, 
alter these curves, and more particularly so at the end 
points, e and f. This result is inevitable for any 
lever system, although it may vary according to their 
length. It is also important to notice here that this 
latter local effect is too far distant to modify the 
stress system at, and near, the small central hole. 
Another matter which this diagram shows is that at 
the outer periphery the contour is not necessarily a line 
ot principal stress, since the contact stresses across it 
may not be quite perpendicular to it, for, as will be 
noticed, one sheaf of lines near to this circular edge is 
somewhat inclined thereto, while the orthogonal sheaf 
does not, in general, intersect quite perpendicularly. 
Contour Stresses.—_Some further information of a use- 
ful character is afforded by measurements of the stresses 
observed around the contour. It was not thought 
necessary, however, to undertake a complete analysis 
of the stress system, since it seemed probable that all 
the information likely to be useful to an engineer 
would be gained by observing the difference effects 
of the principal stresses P and Q, which are readily 
obtainable, while their disentanglement from one 
another is a somewhat lengthy process and does not 
seem warranted here. This stress difference system is 
shown in the accompanying Fig. 16, and, as will be 


seen, the large outer circular contour experiences a | 


compression stress along practically its whole length, 
which the stress difference readings (P — Q) under- 
estimate along the contact area with the levers, because 
of the pressures between them. This latter is probably 
not very large except at the end points, where the 
curve descends to a zero value owing to the large local 
pressures there. The good fit of the levers employed 
here causes the compression stress along this outer 
contour to be fairly continuous all round. The large 
internal notch is under tensional stress along its 
boundary, and this proves to be of considerable 
intensity about the centre of each curved quadrantal 
are of }-in. radius in this model. This stress reaches 
& maximum intensity of 900 Ib. per square inch for 
a load of 15 Ib. oa the levers. Along the straight sides 
of the slot there is no appreciable stress whatever, 
but as soon as the central cavity is reached, stress 
is found along its edge, which mounts very rapidly 
to & maximum at its central point and is estimated 
to be 3,000 Ib. per square inch. This stress is some- 
what beyond the elastic limit of the transparent 


material employed, and is presumably rather lower | 


than it should be from elastic theory 

Stress Distribution at the Principal Cross-Section of the 
Dise Test-Piece.—It ia not at all difficult to predict 
the kind of stress distribution which must occur at 


this section, since the two halves into which it divides | 


the test-piece are alike and must have exactly the 
same distribution in each. There must therefore be 
stress directed perpendicularly across the section, as 
the lines of principal stress of Figs. 15 prove, while 
their curved form shows that other principal stresses 
must occur on planes at right angles. This is also 
apparent from the loading system, which can be 


curved beam modified to suit special circumstances, 
but not altered so much as to cause any considerable 
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| type under such a load system. Experimental measure- 
|ments of the stress system at this cross-section are 
| plotted in Fig. 18, where the stress P, perpendicular to 
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| the extraction of wool grease, sand, wool fibres, &&, 
being removed from the liquor before passing to the jets, 
| Five batteries of jets are used in series, each dealing 


the cross-section, appears in a position midway between | with 250 gallons per hour, and the froth of wool grease, 


|the observed curves of (P + Q), while Q is plotted 
on the section A B separately, as the difference value 
| between P and either one of the observed curves of 
|(P + Q). The main feature of practical importance 
is the very high tensional stress at A, of 3,000 Ib. per 


fall to zero at a point C on the section rather less than 
one-third of A B from A, with a reversal of sign beyond 
this until the outer contour is reached at B. In a 
very hard material, this type of distribution will 
probably persist nearly up to fracture, but the experi- 
ments on metals described here show that the occurrence 
of such conditions is rare, and that for most cases 
a plastic stage is reached quite early. 








IN THE ENGINEERING 
INDUSTRIES. 


We commented, in our issue of November 9, 1934 
(page 515), on the appearance of a new and enlarged 
edition of the Engineering Research Special Report, 
Lanolin Rust Preventers, which originally consisted of 
a report, published in our columns in 1925 (see vol. cxx., 
page 123). A supplementary report was published in 
ENGINEERING in 1932 (vol. cxxxiv, page 750). The 
new edition comprises previously published matter, 
together with recommendations, as stated in our notice. 

Wool grease is rapidly becoming recognised as a 
useful material for preventing rust, while the possi- 
bility of the use for this waste product has also been 
suggested as a component of special lubricants, of 
water-repelling paints, of leather dressings, and of 
many other products, so that the engineer as well as 
the chemist is concerned with its development. 

Before dealing with the additional recommendations 
of the new report, a survey of the sources, extraction, 
and general properties of wool fat should prove 
valuable. In this country, the scouring of wool in the 
Bradford area has been a great problem, since local 
legislation passed in 1897 forbade the discharge into 
sewers of liquors which interfered with the treatment 
of sewage ; and at the present day those firms unable 
to deal with their own effluents, owing to lack of space, 
or other cause, must pay the City authorities to treat it 
at the sewage disposal works. From 2 per cent. to 
|4 per cent. of wool grease may be present in wool 
|scouring liquors in addition to soaps, alkalis, and 
mineral solids. Solvent extraction of wool, although 
| stated to be of high efficiency, has not yet been adopted 
|on any considerable scale; in spite of the low cost 
| of solvent recovery, the freedom from damage to the 
wool compared with the action of alkalis, and the 
| yielding of a type of grease superior to that from scour- 
ing operations, the inflammability of certain solvents, 
jand the toxicity of non-inflammable solvents derived 
| from the chlorination of hydrocarbons have prejudiced 
| wool scourers against this innovation. In Germany, 
| B. Hassel claims that by using benzine at 40 deg. C. to 
| 42 deg. C., a pure, neutral fat remains after removing 
|the solvent in vacuo. The wool is first dried and 
| being left free from the tendency to felt and in a better 
| condition for spinning. Solvent extraction of sud- 
|cake from scouring operations was tried out in this 
country, but abandoned owing to the risk of explosion 
when using carbon disulphide. Acid-cracking of 
liquors is to-day a common method of treatment, 
| sulphuric acid being the agent used, although in America 
| it has been shown that aluminium sulphate is preferable 
| since the effluents can then be discharged direct to a 
|stream. After removing the cake formed from the 
| acid process, it is pressed hot to extract crude grease, 
| the latter, known as brown Yorkshire grease, being a 
}source of low-grade lubricants when combined with 
other greases, of leather dressings, &c. 
| The engineer will find the greatest interest in mech- 
anical methods of separating wool grease from crude 
liquors. These aim at aerating the latter, whereby the 
| grease is caused to rise to the surface asa froth. A simple 
paddle beating operation is an inefficient method but 
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after washing, is passed into continuous autoclaves, 
which enable the layers of grease and water to be drawn 
off separately. Alternative types of separators are 
being tried out in other Bradford mills, the Adams 
| centrifugal machine of the ordinary disc type, but 





square inch, for this small load of 15 Ib., and its rapid fitted with extended bowl hood and modified jets, being 


}an example. 

Turning to the use of crude lanolin in the engineering 
industries, the lanolin preparations used in the Depart- 
ment of Scientific and Industrial Research investiga- 
tions were apparently products from centrifugal treat- 
ment of wool liquors and not purified forms of York. 
shire grease. This point is important, for although the 
report mentions Yorkshire Grease when referring to the 
question of anthrax contamination, it does not point 
out that the latter is the product of an acid-cracking 
process, and may, therefore, contain much of the 
higher proportion of acids found in the original raw 
grease after extraction. A Table in the recent report 
showing the final results of tests carried out on 
Admiralty stores, emphasises the deleterious effect of a 
high moisture content in lanolin rust preventers out 
of 33 pieces examined, no less than 27 showed signs 
of failure after standing while coated with this type of 
lanolin. Similar failures, although to a less extent, 
were shown by acid lanolins only when these were 
dissolved in tetralin as solvent. All the tests were 
carried out on bright steel parts and for articles of 
this class the report confirms the recommendation 
of lanolin mixtures given in previous publications ; 
on the other hand, no information is forthcoming con- 
cerning the black stain occasionally noticed when cast- 
iron parts have been so treated. With the lowering of 
price of lanolin much research is expected, so that the pre- 
cise causes of any such failure may soon be determined. 
Until the new material preparations are standardised 
users of such preparations may keep on the safe side 
by noting the Air Ministry Specifications included in the 
report, which state that the material shall consist of 
wool fat, having an acidity of not more than 0-7 per 
cent., a moisture content of not more than 0 -2 per cent., 
and volatile matter and ash content not exceeding 
0-5 per cent. and 0-15 per cent. respectively. The 
lanolin is dissolved to the extent of 35 per cent. to 40 
per cent. in equal parts of white spirit and solvent 
naphtha in order to satisfy the Ministry’s Specification 
for a Rust Preventive. 








THE STABILITY CHARACTERISTICS 
OF ALTERNATORS AND OF LARGE 
INTERCONNECTED SYSTEMS. 


In a paper which was read before the Institution of 
Electrical Engineers on Thursday, March 28, Mr. W. D. 
Horsley said that a transmission system could be 
regarded as stable if it was capable of maintaining 
constant load or of sustaining a change in load under 
any practical conditions of operation. The voltage 
should remain substantially constant during normal 
operation and should not be appreciably affected by 
changes in load or circuit conditions. On alternating 
systems, synchronous machines should remain 
synchronism during normal operation and should 
regain equilibrium and continue to run in synchronism 
after any disturbance. 

An alternator could not be stable unless its source 
of excitation was stable. The most direct method of 
ensuring this was to supply the exciter field winding 
from a separate source. The auxiliary exciter should be 
designed so that it was saturated at its normal 
voltage, which thus remained relatively constant at 
all loads. In some circumstances the exciter might be 
required to give a high rate of voltage response and this 
was obtained by designing it to generate two to three 
times the voltage necessary for full-load excitation. 
It was difficult to design a self-excited exciter for 
this duty and separate excitation was usually adopted. 

Under normal conditions of operation an alternator 
was stable, but when it was required to excite an over- 
head transmission line to normal voltage on open 





is still used abroad in spite of the fact that a 25 per cent. 
efficiency is all that is possible. More preferable | 
is the use of Barber Jets for introducing the air, these 


mill. 


circuit the leading current might be sufficiently high to 
make it self-exciting and both the alternator voltage 


|and that of the line might exceed the normal value. 
having been introduced with great success in a Bradford | When the impedance of a load supplied by 
This form of jet (manufactured in this country | nator on constant excitation was reduced the load 


an alter- 


by Messrs. Robert Jenkins and Company, Limited, | current increased and a corresponding increase In the 
of Rotherham), is in use to-day for mixing operations | ampere-turns on the rotor was required to balance the 


dealing with acids, alkaline liquors, the mixing of| stator ampere-turns. 


As the total excitation was 


| liquids and gases, &c., and consists of an inner tube | constant additional ampere-turns to counterbalance 
perforated with small orifices for introducing one of | armature reaction could only be obtained at the expen’ 
| the liquids, and an annulus through which passes the | of the ampere-turns required to maintain the flux. and 
reduced to a couple at the cross-section with a force | second liquid in the form of a film on to which impinge | the flux and therefore the voltage must fall slightly. 
across it acting on a member, which is essentially a| the jets or sprays of the first liquid from the orifices.| A curve, of which a typical example was given in 


| These orifices are directed tangentially in order to 
| increase the intensity of the mixing effect. 





| 


Fig. 1, page 479, might be drawn showing the relation 


! ' Air under | between voltage and load current and between the 
alteration of the stress distribution in a beam of this | pressure takes the place of the fluid of the inner tube in | load and the load current. In this case the excitation 
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was for full load at normal voltage and the power | 
factor 0-8 lagging. With the alternator on open cir- 
cuit the load impedance was infinite and all the rotor | 
excitation was expended in producing flux; the} 
voltage was a maximum and the load and current 
zero. When the alternator was on short-circuit the | 
joad impedance was zero, the terminal voltage and load 
being also zero with the current a maximum. Practi- | 
cally all the excitation was thus expended in counter- | 
balancing stator reaction. Between these limits the 
load rose to a maximum and fell away again as the | 
load impedance decreased. An alternator should be | 
designed so that when supplying the highest rated load 
it was not operating beyond the maximum load point. | 
To check this accurately required a detailed know- | 
ledge of the design, but an approximate indication | 
might be obtained from its open circuit and short- | 


circuit characteristics. The margin between 


the | 


the voltage constant. With constant excitation, the 
fall in load caused a drop in voltage, which resulted in 
a further fall in load, the change being cumulative. 
If the power factor of the load did not alter, the voltage 
would fall away to a value depending on the excitation, 
whereas if the power factor became lagging, as the load 
fell, the voltage might decrease to a low value. 

As shown in Fig. 1, when an alternator was operating 
below the load limit, a reduction in the load impedance 
caused an increase in the load, whereas beyond the 
maximum-load point a decrease in load occurred. 
Below the load limit the alternator was stable, while 
beyond it it might not be. The behaviour in this 
region depended on the character of the load. If the 
load had a constant impedance, the voltage remained 
stable, while if the load impedance decreased, the load 
fell without any further fall in voltage. If, however, 
the load consisted of induction or synchronous motors, 


maximum rated load and the maximum stable load | it remained constant, irrespective of variations in the 
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might be increased by reducing the stator reaction. 
This, however, meant increasing the size of the alter- 
nator and had the disadvantage that the cost was 
increased and that the efficiency might be reduced. A 
less costly method was to use automatic voltage 
regulation. 

The curves in Fig. 1 were drawn for the maximum- 
load excitation of the alternator and showed that its 
load limit was slightly greater than its maximum rated 
output. The curves given in Fig. 2 showed the margin 
between the load limit and the load corresponding to a 
given excitation. At normal voltage the load and load 
limit coincided at 130 per cent. of the continuous 
maximum rating. This was reduced to 70 per cent. at 
10 per cent. below normal voltage, while at 10 per 
cent. above normal voltage the stable load was always 
greater than the operating load. This was due to the 
increase in the ampere-turns required to produce the 
flux at the higher degree of saturation. The reactance 
voltage drop in the generator and therefore the 
generated voltage increased with the load current. The 
ampere-turns required for the flux might, owing to the 
shape of the open-circuit curve, increase at the same 
rate, or even more rapidly than, the ampere-turns 
required to balance the stator reaction. It was clear 
that in order to raise the load limit it was an advantage 
to increase the saturation by working at higher flux 
densities, though this had the drawback that variations 
in the permeability of the raw material had a profound 
effect on the alternator characteristics. If instability 
was feared in practice it would obviously be an ad- 
vantage to operate at a slightly higher voltage than 
normal, if other conditions allowed. 

The curves in Fig. 2 were drawn for a power factor 
of 0-8 at which the load limit at normal voltage was 
130 per cent. of the continuous maximum rating. As 
the power factor approached unity and became leading 
the load limit was, however, appreciably lowered. If 
an alternator was intended to operate normally at a 
high or leading power factor it should preferably be 
designed accordingly. 

The curves given in Fig. 3 showed the relation, for 
various values of excitation, between the load and 
the power factor of an alternator operating on a system 
in parallel with a number of alternators. The values 
of excitation taken were 7/5 in curve 1, decreasing in 
‘teps of one-fifth to curve 7, which represented the 
®xcitation for 1/5 load. Curve 8 showed the excitation 
at no load. The power factor was 0-8 lagging in all 
eight cases, and the voltage of the system was constant. 
At leading power factor at constant voltage there was 
a definite load above which the alternator fell out of 
step with the system. There was also a lower limit 
! stability. For as the load was built up, the excita- 
tion must first be reduced below the no-load normal- 
Voltage excitation value. A minimum excitation was 


reached and further increase in load required a higher 
At still higher loads the excitation again 
If an 
Was operating at the point of minimum 


— and a change in the operating conditions 
occurred, 


excitation. 


approached and exceeded the no-load value. 
alternator 





a higher excitation was required to maintain | 
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voltage. Assuming an alternator to be operating 
beyond the maximum-load point, a demand for extra 
load at the induction motor shafts would cause a 
reduction in the load impedance, and thus an increase 
in the load current. The alternator voltage would 
fall, necessitating a further increase in current. Beyond 
the maximum load point, the rate of increase of current 
was greater than the rate of fall of voltage and the 
load fell. This required a higher current, which accen- 
tuated the decrease in voltage and both it and load 
might thus fall away to zero. 

The chief characteristic of a synchronous load was 
that the angle between the centre lines of the alternator 
and motor rotors was fixed for any given set of condi- 
tions of load and voltage. When the ampere-turns 
expended in producing the main flux were equal to 
the ampere-turns required to overcome stator reaction, 
the maximum output was obtained for the particular 
value of excitation selected. When they were equal, 
the load angles of both alternator and rotor must be 
45 deg., and the total angle between the centre lines 
of the rotors 90 deg. The relation between the load 
and load angle at constant excitation of the alternator 
and motor was shown in Fig. 4. If the input to the 
generator, P, was less than the maximum value, P»p, 
there were two load angles, @, and 6@,, at which this 
power could be transmitted. With the system operat- 
ing at @,, a disturbance might cause an increase in 
load angle and the power input P was then greater 
than the power which could be transmitted. This 
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surplus power accelerated the generator, causing a 
further increase in the load angle, and the effect was 
cumulative. A decrease in 6, caused the alternator 
to decelerate, and the load angle to approach the 
stable value 6,. Operation at this angle was stable 
because an alteration in the angle set up forces opposing 
the change. An increase in the load angle resulted in 
the power transmitted being greater than the power 
available, and the alternator slowed down. A decrease 
in the load angle reduced the power transmitted, and 
as the input remained constant, the difference 
accelerated the rotor, and the angle returned to its 
original value. If the machines were operating near 
the load limit, the introduction of additional reactance 
increased the combined load angle beyond 90 deg. 
They were then operating beyond the load limit, and 
might fall out of step. The voltage of the system 
might be raised by increasing the excitation so as to 
compensate for the additional reactance, and the load 


Fig. 3. 
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limit might thereby be extended. Switching opera- 
| tions might alter the characteristics of the circuit and 
| set up oscillations. If the unstable load angle was 
| exceeded, the system might fall out of step. The 
| effect of a fault upon stability depended on whether 
the generator load was raised or lowered. In the 
former case, if the power supplied by the prime mover 
remained constant, the additional load must be supplied 
from the stored mechanical energy of the system, and 
all synchronous machines might then act as generators. 
A three-phase short-circuit near the generator was 
equivalent to opening the circuit, the result being 
that the power transmitted might fall to zero. 
Stability problems were also experienced in larg: 
systems, where groups of generating plant were inter- 
connected with one another, and with the load, through 
lines having resistance, reactance and capacitance. 
Leakance might also be of importance on long high- 
voltage lines. It was impracticable to calculate the 
power limits and stability of such a system directly, 
|and it was usual to substitute an equivalent circuit 
| consisting of a generator, line and load. As regards 
| the power limit, the maximum load at constant supply 
| voltage was obtained when the load impedance was 
| equal to the line impedance. The voltage at the load 
was then less than the supply voltage, the exact value 
depending upon the system characteristics and the 
power factor. If the voltage at the load was kept 
constant by increasing the supply voltage, there was 
no power limit, though, in practice, the voltage at 
the sending and receiving ends must be kept within 
certain limits. The load transfer was, therefore, 
limited by the voltage regulation of the line and 
depended on the permissible voltage drop along the 
line. Limits were set by questions of insulation and 
tap changing. The voltage at the receiving end might 
be maintained by raising the power factor of the load 
and the load transfer along the line might be increased. 
The additional wattless load might be supplied by 
increasing the excitation of synchronous generators or 
motors at the load end. This necessitated an increase 
in their capacity, and it was usually more economical 
to install synchronous condensers for this purpose. The 
load transfer could not be increased indefinitely by 
these means. A voltage difference between the ends 
of the line was required to cause a current to flow, 
and as the voltages were equal, or nearly so, it could 
only be obtained by a phase displacement between the 
sending and receiving voltages. For a line having 
reactance but no resistance, or capacitance, the maxi- 
mum voltage and, therefore, the maximum load, was 
obtained when the phase angle was 90 deg. If the 
line had appreciable resistance, as well as reactance, 
the maximum load angle was a little less than 90 deg., 
and the maximum power was obtained when the 


reactance was equal to \/3 times the resistance. To 
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obtain the maximum load transfer, the line should 
be designed to have the minimum reactance, which 
should be in the proportion of /3 times the resistance. 
In practice, the resistance was made as low as possible 
to obtain the maximum efficiency. 

Line regulation and power-limit were closely allied, 
und system performance could, therefore, be con- 
veniently studied by means of the power circle diagram, 
« typical example of which was given in Fig. 5. 
curves showed the relation between the true load 
(MW) and the wattless load (MVAR), for three ratios 
of sending to receiving voltage (Es/E,). Lines were 
drawn for loads of different power factors and the 
intersection of a load line with a circle gave the power 
limit for the selected load, power factor and ratio of 
sending to receiving voltage. The amount of load kVA 
required from a synchronous condenser in order to | 
obtain higher loads at the same voltage ratio was | 
given by the length of the ordinate between the circle 
snd the load line. The limiting load was reached 
when the tangent to the circle was vertical. Circles 
had been drawn showing the load limit with | 
constant excitation. Under this condition, the ter- 
minal voltage was not maintained constant. If the | 
generator terminal voltage was kept constant, the load 
was limited only by the line characteristics. It had | 
been assumed in preparing Fig. 5, that the load charac- 
teristics did not affect the load limit. These charac- 
teristics could, however, be approximated for any load | 
combination and the power limit determined by trial 
und error.* 

It was not possible in practice to operate at or near 
the power limit of a system, for a reasonable margin 
be allowed for the effect of load fluctuations, | 
changes in circuit conditions and transients due to 
faults. This margin must be obtained from experience. | 
The transient stability limit could also be calculated | 
directly. The most severe type of disturbance from | 
the point of view of maintaining stability, was that | 
caused by faults. It might be an advantage in these 
circumstances to use quick-response excitation, especi- 
illy for synchronous condensers. It was also desirable 
that the fault should be isolated as rapidly as possible. 
From the point of view of increasing the limit of 
stability, it was an advantage to earth the system 
through a reactance. There was a danger of commeheal 
voltage-rise due to resonance, whenever a aystem | 

| 
' 
| 


also 


must 


having an appreciable capacity to earth was con- 
nected to earth through a high impedance. 

The more important factors determining the power 
limit and transient stability of alternators, exciters and | 
transmission lines were reactance, speed of operation | 
of protective apparatus and switch gear and auto- 
matic voltage regulation. Damping windings played 
vn important part and in general assisted in reducing 
the effects of disturbances. The short-circuit ratio of | 
alternators was of less importance, provided that | 
suitable automatic voltage regulation was employed 
in conjunction with a suitable rate of response of the 
excitation. An improvement in regulation 
would assist in increasing electrical stability, but up 
to the present the difficulty of avoiding instability of 
governors had impeded progress in this 
direction. It was probable in the near future the 
advantage of governor regulation would be 
obtained. The development of automatic frequency 
control might also be beneficial. 


speed 


sensitive 


closer 


CONSTANT-TENSION BELT DRIVE. 


Tuer layout of a modern factory usually involves a 
number of belt drives at short centres, and considerable 
ingenuity has Seen shown in overcoming the well 
known difficulties of this arrangement. A good example 
of an effective short-centre drive is afforded by the 
Constension Drive, introduced by Messrs. Crofts 
(Engineers), Limited, Thornbury, Bradford. The 
essential feature of the device is that the belt is main- 
tained in constant tension by the weight of the driving 
motor, and the firm have standardised fittings to meet 
every contingency that is likely to arise in actual 
practice. A typical arrangement of the drive is illus- 
trated in Fig. 1, this page. The illustration is 
ilmost self-explanato-y, and it will be seen that the 
motor is bolted to twe arms rocking on a cross spindle 
mounted in a fixed base. The position of the spindle 
bearings are such that the weight of the motor holds 
the belt in tension. The rocking arms are provided 
with a number of holes at the outer end, and slots at 
the inner end, to give a wide belt adjustment, while a 
fine adjustment is provided by threading the two ends 
of the spindle on to screwed shafts passing through the 
base parallel to the belt, the shafts being provided with 
heads at their outer ends to enable them to be turned 
with an ordinary spanner. The arrangement shown in 








on 


* See Transactions of the American Institute of Electrical 
Engineers, vol. xiv, page 22 (1926) ; Blectrical Engineering, 
vol. lii, page 780 and 787 (1933), and vol. lili, page 566 
(1934). 
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this illustration is suitable for such purposes as indi- 
vidual machine drives, the motor unit being either 
bolted to the floor or to brackets on the machine itself. 
In many cases, a fine adjustment is unnecessary, and 
the alternative form of mounting shown in Fig. 2 
can then be applied. This fitting is particularly suit- 
able for line-shafting drives, as it may be bolted to 
either the wall or ceiling with equal facility. Both 
types of mounting are available in a range of sizes 
to suit motors of varying power. It may be men- 
tioned in conclusion that the belt tension is predeter- 
mined on installation and no further attention is 
necessary. Excessive tightening of the belt to take up 
initial stretch is therefore avoided, with a corresponding 

















Fie. 1. 

















Fig. 2. 


reduction in wear both of the belt and the bearings. 
On the other hand, slip due to the belt stretching is 
entirely eliminated, maintaining uniform power and 
speed throughout the life of the drive. 








CATALOGUES. 


Clocks..—Electric clocks, in great variety, and electric 
process timing apparatus are dealt with in “ Tangent 
Bulletin,” received from Messrs. Gent and Company, 
Limited, Faraday Works, Leicester 

Pillar-type Switchgear.—Mesers. A. Reyrolle and 
Company, Limited, Hebburn-on-Tyne, have sent a 
pamphlet descriptive of their pillar-type switchgear. 
A full specification is included, and many illustrations 
wing out the particular features of merit. 


Motors and Generators.—A folder from Messrs. Hugh J. 
Scott and Company (Belfast), Limited, Volt Works, 
Ravenhill-avenue, Belfast, gives particulars of the 
standard direct-current generators, and the motors for 
all voltages, which they supply. 

Adding Machines..-Messrs. Block and Anderson, 
Limited, Brunsviga House, Snow-hill, London, E.C.1, 
by means of a folder call attention to the approval 
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for artificial sunlight for the preservation of health, and 
illustrates and describes Homesun equipment for the 
purpose. 

| Sluice Valves.—Electrical operated sluice valves have 
| been supplied by Messrs. J. Blakeborough and Sons 
Limited, Brighouse, since 1906. A _ recent catalogue 
gives information on their design and advantages, with 
many instructive illustrations; an extensive list of 
waterworks, power stations, refineries and mines where 
they have been adopted is given. 

Carbon-Dioxide Meters.—Indicating, recording, multi. 
point, or combination outfits for showing the amounts of 
carbon dioxide, carbon monoxide and oxygen in gases 
are the subjects of a leaflet received from Messrs. Cam. 
bridge Instrument Company, Limited, 45, Grosvenor. 
place, London, 8.W.1. In these no chemical absorbents 
or delicate glassware, are employed. ‘ 
Ventilation, Air Conditioning and Dust Collection 
| Two pamphlets received from Messrs. Sturtevant Engi- 
| neering Company, Limited, 147, Queen Victoria-street, 
| London, E.C.4, deal with Sturtevant ventilating plants, 
and give illustrations covering a very wide field of service 
Pneumatic dust collecting and conveying systems are also 
dealt with. The latter shows applications to a variety 
of industrial processes. ; 


Electrical Heating in Industry.—With a reprint of a 
aper on “Some Applications of Electrical Heat to 
ndustrial Processes,’’ by Mr. F. T. Nurrish, Messrs. Geo 
Bray and Company, Limited, Leeds, 2, have sent , 
leaflet on Chromalox finned strips for radiators and air 
conditioning plants. These are made in two standani 
types in lengths ranging from 5} in. to 428 in., with « 
| wide choice of electrical loadings. 


Pipe Specials.—Messrs. Cochranes (Middlesbrough) 
Foundry, Limited, Ormesby Lron Works, Middlesbrough, 
by the issue of a price list, call attention to the fact 
that they keep in stock certain standard specials, which 
can be supplied at a definite price per piece. These 
comprise various bends, tees, angle branches, tapers, 
hydrant tees, collars, caps, plugs, flange sockets, and 
Horsley syphons. They are available in various diameters. 





Fans, Blowers and Exhausters.—Messrs. James Keith 
and Blackman Company, Limited, 27, Farringdon. 
avenue, London, E.C.4, call attention, in a folder, to the 
variety of types of equipment they supply for air move- 
ment for the ventilation of buildings, for forge and cupola 
blowing, refrigeration and for the removal of fumes. 
Another folder refers particularly to their designs of high- 
efficiency blowers and exhausters and a further publication 
relates to their gas irons. 


Metal Rectifiers.—An interesting booklet of 56 pages, 
containing much valuable information on the con- 
struction of the Westinghouse metal rectifier, and the 
manner in which it can be applied to various uses, has 
been sent to us by Messrs. The Westinghouse Brake and 
Saxby Signal Company, Limited, 82, York-road, King’s 
Cross, London, N.1. Other publications received from 
the same firm consist of catalogue sections relating to 
impedance bonds, and to level-crossing protection. 


Pressed Steel Union Couplings.—A folder received 
from Messrs. Crosby Valve and Engineering Company, 
Limited, 41 and 42, Foley-street, Great Portland-street, 
London, W.1, deals with the Rockwood pipe unions with 
two silicon bronze seats. They withstand corrosion, 
are not susceptible to electrolytic action and have the 
same coefficient of expansion as steel pipe. For hot oils, 
ammonia and acids and continuous temperatures up to 


1,200 deg. F., stainless steel seats, which have been 
sherardised, are adopted. 
Hydraulic Pumps.—Literature received from Mr 


Andrew Fraser, 1, Haydon-street, Minories, London, E.1, 
deals with the Mono-Radial hydraulic pump, which was 
specially designed to meet the requirements of rubber 
and plastic moulding presses, machine tools, hydraulic 
presses, lifts and oil-fuel services and other industrial 
applications. The design is such as to allow separate 
—— of high and low-pressure fluid to be obtained 
at the same time. One form has a variable delivery. 


Coal Analysis.—The preparation of truly averag® 
samples of reasonable size of the coal used as fuel for 


boilers, and other heating purposes, presents many 
difficulties. The methods adopted by Messrs. Babcock 
and Wilcox, Limited, Babcock House, Farringdon 


street, London, E.C.4, are the subject of a reprinted 
article from The Steam Engineer, entitled ‘‘ The Reduc- 
tion of Coal Samples for Analysis,” which has been 
received from the firm. Descriptions are given of the 
firm’s laboratories and of the mechanical samplers used. 


Steel Pipes.—A catalogue received from Messrs 
Horseley Bridge and Thomas Piggott, Limited, Horseley 
Works, Tipton, Staffs, deals with steel pipes for water, 
gas and sewage. These pipes are made from lap-welded 





scheme under which their Victor adding machine can be 
tested out on actual work for seven days. 

Resistance Nets and Battery Charging Resistances.— 
Sheets received from Messrs. The Cressall Manufac- 
turing Company, Eclipse Works, 31-32, Tower-street, | 
Birmingham, 19, refer to the designs of resistance bands, | 
nets and grid they supply, and to the special panels, 
embodying resistances, for use in charging batteries. | 

Rebuilt Machine Tools.—A comprehensive stock list | 
of rebuilt machine tools has been received from Messrs. | 
Soag Machine Tools, Limited, 7, Juxon-street, Lambeth, | 
London, 8.E.11. The machines included comprise boring | 
and milling machines, all types of lathes, gear cutters, | 
broaching machines, drills, shapers, slotters and grinders. 


Ultra- Violet Ray Lamps.—Messrs. Hanovia, Limited, 
Slough, specialise in the manufacture of ultra-violet ray 
equipment and therapeutic heat lamps. Literature 
received from them quotes scientific opinion on the needs 


| railway goods depots, colliery 


mild-steel plates, and are protected against corrosion by 
spun bitumen, centa:fugally applied heavy bitumen, oF 
concrete linings. Other processes for the purpose, 
which have been used effectively, include bitumen 
impregnated hessian wrappings, and specially-applied 
bitumen sheathing. The joints employed are <:s¢rl 
and illustrated. 


Industrial use of Electric Discharge 
Osira lamps, which have found extensive use 
lighting are now finding a new sphere of serv 
lighting of industrial works. he illustrations in *® 
brochure issued by Messrs. The General Electric Company, 
Limited, Magnet House, Kingsway, London, “Sr 
show examples of their use in power station works, 
sereening plants, snd 
the lamps, and to 


Lamps.—-The 
in street 
ice in the 


cotton mills. Particulars relating to wor toed 
the fittings and equipment necessary for their effect 
operation, are given. 
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TWENTY-FIVE YEARS’ PROGRESS 


By 
Lord Weir, P.C., G.C.B. 


HE Silver Jubilee of King George’s Reign presents a fitting 
T opportunity for a survey of the progress and development 
of engineering during the last twenty-five years. Such a 
review is always useful ; it marshals the factors in an orderly and 
systematic way, and it demands from us a sense of proportion 
when we come to assess the value of our achievements. “ To direct 
the great sources of power in nature to the use and convenience 
of man ’—so runs the familiar definition of engineering and the 
responsibility of the engineer, and in the pages which follow many 
distinguished men associated with the several aspects and develop- 
ment of the art will unfold the tale of its progression. My task 
is to deal with the more general features and tendencies of the 
period in a co-ordinating survey of our activities. From the angle 
of sheer human interest, to have witnessed the drama of the period 
from 1910 till 1935 is an experience which later generations may 
well envy us. Few periods of the same duration have been filled 
with such stirring and unprecedented events, and to have lived 
through these years is to have seen an acceleration in the tempo of 
life which even now shows no signs of relaxation. _ 

Looking back on 1910 it is difficult now to realise how stable 
and secure the position seemed to the man in the street. The fruits 
of the Nineteenth Century were being garnered. In every sphere of 
activity individualism was still supreme, and the era of co-operation 
and rationalisation was afar off ; trade and commerce were active, 
and in engineering there was a spirit of enterprise which was 
exploring the possibilities opening up in various new and promising 
directions. The internal-combustion engine had reached a stage 
of development which clearly indicated the tremendous influence 
it was to exert on the development of transport generally. In 1909 
Bleriot had flown the Channel, and the key to the air through the 
heavier-than-air machine had been demonstrated. In steam engi- 
neering the turbine had recorded its advantages as against the 
reciprocating engine and was beginning its long and successful 
career. The Diesel engine was still in its experimental stages, but 
clearly held in its design a principle with far-reaching and almost 
unpredictable effects. Electrical supply and its many applications 
had registered their value and importance, but progress in this 
country was handicapped by ill-considered and shortsighted legis- 
lation. Scientific method in design and production had become 
increasingly recognised, but expenditure on research in industry 
was still small, and its value and importance had only been some- 
what grudgingly accepted in a few quarters. The status and field 
of the metallurgist was beginning to be realised as higher tempera- 
tures and pressures were encountered. The Navy and its needs 
were prominent in their demands on engineering and metallurgy 
in a way which is not infrequently forgotten to-day, and the lessons 
learned in meeting naval requirements exercised a very wide and 
important influence on peace-time products and practice. 

No one who reviews the period from 1910 till 1914 can fail to be 
struck by the immense part played by what are termed “ Arma- 
ments” in the general engineering of the time. There is also to be 
noted the rise of a new factor in the situation—the internationalisa- 
ton of engineering progress. Other nations, and especially 
Germany, were no longer content to sit at the feet of British engi- 
neers and technicians, but were striking out on their own, and 
Were proving difficult competitors in markets where Great Britain 
had long held a dominant position. 

Upon this steady trend of calm and useful development broke 
the disrupting cataclysm of the World War. ‘“ The use and con- 
venience of man” called for a new concentration, and a new 
direction of the great sources of power in nature. Relative values 
in the social and economic hierarchy underwent a rapid transforma- 
ton, and on all hands there was a forced recognition of the 
importance of the engineer and of his scientific training. It was 
found that the engineer’s type of mind and method of thought 
Were peculiarly applicable to the thousand and one problems that 
overwhelmed our authorities. By his knowledge of scientific 
Planning and production, the new and colossal demands made 
upon industry were met in an amazing way, and from this there 





grew a recognition of the status and personnel of a profession which 
was capable of responding so worthily to the enormous demands 
placed upon it. 

The lessons of the War and the experience gained in mass 
production have undoubtedly given form and direction to the 
structure and methods of post-war engineering and industry. 
The analysis of process necessary to permit of the use of unskilled 
labour has also had a permanent and directive effect on all classes 
of repetitive manufacture. To all these influences the machine 
makers of our country have ably responded, and accordingly 
their designs to-day are inferior to none. Another development 
on which the War acted as a catalyst was the production and 
use of new materials, and especially the steels of different charac- 
teristics according to their specific uses. This has been extended 
in many directions until to-day the engineer has a range of material 
unequalled in variety and still growing in respect of qualities and 
application, 

The influence of this on design is especially noticeable, and the 
metallurgist of the post-war years has contributed in no small degree 
to the progress which has been made. The problems of strength 
at high temperatures, of erosion, creep, and chemical action, are 
all intensified as we go higher up the scale, and for the time at least 
material seems to be the factor of limitation in progress. The War 
contributed also to the development of the Diesel engine, and the 
experience gained in submarines was reflected in a rapid improve- 
ment in various designs, and its increasing adoption for cargo and 
passenger vessels, while its latest application to road traction opens 
up a field of vast extent. In the great processing industries, such 
as chemicals, gas, the newer textiles, and food preparation, the 
demands on engineering and the engineer daily become more 
intense and discriminating in technical and scientific quality and 
variety. In marine circles, despite discouraging trade conditions, 
the spirit of engineering enterprise has not been idle ; new types of 
boiler, oil fuel for steam raising, turbo-electric propulsion, exhaust 
turbines and auxiliary services on new lines have all been adopted 
and given satisfactory results. 

In the sphere of transport and communication we find one of 
the greatest and most important effects of the War. The aeroplane 
was in its infancy in 1910, but its intensive development during the 
war period placed it in a unique position, and to-day the new 
fields which are unfolding before the inventor and engineer in this 
department of activity make present achievements seem almost 
negligible. The progress of the electrical industry, both on the 
supply and equipment side, aided by wiser legislation, has been 
remarkable, and the twin offspring—wireless and television—are 
two healthy children still in their infancy but capable of effecting 
marvellous changes in the social life of the future. 

In viewing the whole field of effort in which the engineer is 
engaged to-day, there is one aspect which cannot fail to arrest the 
attention of those responsible for the conduct of enterprise on any 
scale. It is the lack of that generation of youth which perished in 
the War. These would to-day have been at their best in training 
and experience for the filling of those administrative posts in industry 
where leadership and imagination have the best chance to display 
themselves. We mourn them and we miss them, for even the best 
organisation depends ultimately on the character and personality 
of one man or another, and 1914-1918 left a gap which is still 
apparent in our industrial administration. 

The younger men of to-day are, however, worthily fulfilling 
their obligations and shouldering their responsibilities. One seems 
to detect in their sympathy with labour, and their endeavour to 
improve the relationship of employer and employed, a new hope 
for a better understanding and a more enlightened mutual associ- 
ation. They are the trustees of the future of our profession and 


industry, and looking back on the long and fateful procession of 
events over the last twenty-five years, it is no mere spirit of optimism, 
but a steadfast faith in the genius and character of our people, that 
convinces me they will not fail us, but will be true to the tradition 
and spirit of our race. 
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PHYSICS 


By 
Lord Rutherford, O.M., F.R.S. 


EFORE discussing the main lines of advance in atomic physics 
during the past twenty-five years, it is desirable to consider 
briefly the outlook of scientific men towards the problems 

presented at the beginning of this period. The discovery of the 
electron, in 1897, had led to the conclusion that in all probability 
the atoms of matter were electrical structures in which the electrons 
played a predominant part. In 1911, a modified conception of 
the atom, known as the nuclear atom, was advanced from a study 
of the scattering of swift a-particles by matter. On this view, the 
atom is a very open structure consisting of a minute charged nucleus 
containing most of the mass of the atom, and surrounded at a 
distance by a distribution of electrons whose positions and motions 
are controlled by the central charge. The properties of an atom 
depend on a whole number which is a measure of the number of 
units of resultant charge carried by the nucleus. This conception 
has formed the basis of the main lines of attack on atomic problems. 
This naturally divided itself into two parts, one dealing with the 
arrangements and motions of the external or planetary electrons, 
and the other with the structure and components of the nucleus. 

It is desirable first to refer to some important experimental 
discoveries made in the years 1911-1914 which have had a great 
influence on later advances. The proof by Laue of the wave 
nature of the X-rays has provided a powerful method, not only for 
studying the arrangements of atoms in crystals, but also for studying 
the inner structure of atoms. The pioneer work of Sir William 
Bragg and W. L. Bragg in developing this new and important field 
of X-ray crystallography is well known. Moseley used the new 
discovery for another purpose. By examining the X-ray spectra of 
the elements, he showed that the properties of an atom are defined 
not by its atomic weight, as previously supposed, but by the atomic 
or ordinal number of the elements arranged in order of increasing 
atomic weight. This number was taken to represent the nuclear 
charge of the element, which varied by unity in passing from one 
element to the next. A relation of extraordinary simplicity was 
thus seen to connect all the elements. 

While the investigations of Moseley fixed the order and number 
of the elements defined by their nuclear charge, no light was thrown 
by his method on the number of species of element which could 
exist with the same nuclear charge. The proof of the complexity of 
many of the individual elements first came from a study of the 
chemical properties of the radioactive bodies. Soddy showed, in 
1913, that certain radioactive elements were chemically so identical 
that it was impossible to separate them, although they differed in 
atomic weight and in radioactive properties. He gave the name 
“isotopes ”’ to these chemically indistinguishable bodies. The 
interpretation of isotopes was at once clear on the nuclear theory. 
They must represent atoms of the same nuclear charge, but of 
different masses or different nuclear constitution. By the design 
of an ingenious type of mass-spectrograph of high resolution, Aston, 
in 1919, was able to show that many of the elements were complex, 
consisting of a number of isotopes, and that the masses of the 
isotopes were nearly whole numbers in terms of O = 16. In all, 
about 250 isotopes or species of stable elements are now known. 
The element hydrogen was long thought to be simple, but the work 
of Urey, two years ago, showed that an isotope of mass 2, which 
he named “ deuterium,” is present in ordinary hydrogen to the 
extent of about | part in 6,000. Last year, Oliphant showed that 
another stable isotope of hydrogen of mass 3 can be produced in 
certain transformation experiments. 

We must now refer to another line of attack, begun in 1913, to 
find an explanation of the light and X-ray spectra of the elements— 
a development which has had momentous consequences. It was in 
this year that Bohr began in Manchester to apply the ideas of the 
quantum theory of Planck to account for the origin of spectra. On 
certain bold and original assumptions, he was able to account for 
the spectra of hydrogen and helium, and to show that a simple 
relation existed between their series spectra. This development 
was based on the nuclear conception of atomic structure, and the 
series spectrum of hydrogen could be accounted for on the assump- 
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tion that the single outer electron of hydrogen could occupy a 
number of stationary states of definite energy relative to the nucleus. 
The electron in passing from one energy state to another, emitted 
radiation of definite frequency v given by the quantum relation 
E =hv, where h is Planck’s constant, and E the difference of 
energy between the electron in the two states. In the course of the 
next decade, these ideas were developed to account in a general way 
for the spectra of all the elements, both in the optical and X-ray 
regions. When one considers the extraordinary complexity of the 
spectra of the elements under different modes of excitation, this 
achievement in so short a time stands out as one of the greatest 
scientific triumphs of any age. Still more was to follow, for in 
endeavouring to apply methods for calculating the modes of vibra- 
tion of an atom, a new theory of mechanics, known as wave- 
mechanics, was developed, and has proved invaluable in giving a com- 
plete explanation of many formidable difficulties in atomic physics. 

We now come to one of the most interesting and fundamental 
advances of our time—the proof of the artificial transmutation of 
the elements. The fast «-particle emitted from many of the radio- 
active bodies is the most energetic particle known to science, and it 
seemed likely that if it struck the nucleus of a light atom, some type 
of transformation might be effected. The first successful experi- 
ment was made by the writer in 1919, when nitrogen bombarded 
by swift «-particles was found to emit fast hydrogen nuclei, or 
protons as they are now termed. From the experiments of Blackett, 
it is now clear that an a-particle occasionally entered a nucleus, 
which then broke up with the ejection of a swift proton and the 
formation of an isotope of oxygen of mass 17. Rutherford and 
Chadwick found that 12 of the light elements were transformed by 
a-particle bombardment, and in all cases, protons of characteristic 
speed were liberated. Another strange type of transformation was 
discovered by Chadwick, who found that beryllium when bombarded 
by «-particles emitted fast uncharged particles of mass about |, 
named neutrons. These particles can pass freely through matter 
and are themselves very effective agents in producing transformations. 
An important observation, made by M. and Mme. Curie-Joliot, 
has opened up an entirely new direction of attack on the problem of 
transformation. They found that when certain light elements were 
bombarded by «-particles, artificial radioactive bodies were pro- 
duced which decayed according to the same laws as the natural 
radioactive elements. Fermi and his collaborators have found that 
the action of neutrons, and particularly of slow neutrons, is able to 
transform even heavy elements, and in many cases to give rise to 
radioactive bodies which break up with the emission of §-particles. 

So far, we have dealt briefly with the transformations produced 
by «-particles, or by neutrons which originate from the bombard- 
ment of matter by «-particles. It was recognised that advance 
would be much more rapid if intense streams of fast particles of 
different kinds were available for bombardment purposes. It 3 
well known that vast numbers of charged atoms or molecules are 
produced by the passage of the electric discharge through gases at 
low pressure. The theoretical investigations of Gamow showed 
that there was a small but finite probability that a charged particle 
could enter a nucleus, even if the speed of the particles were sm 
compared with that of the «-particle. Experiments, in many cas 
on a large scale, were made to accelerate the charged ions by means 
of high voltages. Cockcroft and Walton, using about 300,000 volts, 
were the first to show that a number of light elements like lithium 
and boron were transformed on a marked scale by bombardment 
with protons. Another important advance was made when 
Lawrence was able to show that the ions of heavy hydrogen— 
deuterons—are even more effective than protons in producing 
transformations of a more complicated kind. 

Mention can only be made of the recent discovery by Anderson 
and Blackett of the positron, the counterpart of the negative 
electron of small mass. It seems clear that the interaction 
of a y-ray of energy greater than 1,000,000 volts with the field 
near a nucleus can give birth to a positive and negative electron— 
evidence, in a sense, of the production of matter from radiation. 
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THE MECHANISATION OF INDUSTRY 


By 
Sir Richard A. S. Redmayne, K.C.B. 


thou eat bread,” and, necessity being the mother of invention, 

man has, ever since he became a thinking animal, sought to 
devise means for the mitigation of his manual labour, or if not for 
the easement of the labour itself, at any rate towards securing an 
enhanced return thereon. First the spade, then the wheel—the 
latter perhaps the greatest of all man’s engineering conceptions, 
entering as it does, as an integral part, into every mechanical contri- 
vance concerned with locomotion. We have reached a stage in 
engineering development beyond which, some think, there will be 
little, if any, further evolution in mechanics—whatever may be 
the advances in pure science. It may be so, but one hesitates to 
pronounce on the point in the face of the falsification of like 
prophecies which have been made in the past. Even the great 
James Watt, it will be remembered, derided the probability of 
steam locomotion. 

The late Sir Alfred Ewing, judging from his notable James 
Forrest Lecture in 1928, seemed to think that we were 
nearing the termination of our advance in mechanical engineering. 
It is conceivable, however, that some completely new and unforeseen 
scientific discovery relative to matter or force may entirely alter 
our standards and conceptions in regard to the generation, trans- 
mission and utilisation of energy. Well, tempus omnia revelat ! 

For hundreds of years engineering progressed not at all. In 
“civilian ” engineering there was small advance as between, say, 
the methods and appliances practised by the Romans and those 
in application in the Seventeenth Century. Consider coal mining— 
that branch of engineering as to which I can speak with most 
certitude—which after agriculture is the premier industry of Great 
Britain, dating from about the late Thirteenth Century. During the 
Fifteenth, Sixteenth and Seventeenth Centuries few improvements 
of any sort were introduced. In the early Seventeenth Century we 
find picks, mandrels, wedges and shovels, the latter shod with iron, 
being used in mines just as in earlier years, the method of raising 
men and mineral being still the jack roll or the horse whim. In 
the days of Telford, the first President of the Institution of Civil 
Engineers—before the advent of transport by steam—civil engi- 
neering was practically limited to the making of roads and canals, 
the sinking and development of mines, the construction of bridges 
and the impounding and distribution of water. But the introduction 
of steam and consequential developments in mechanical engineering, 
and later still the practical use of compressed air and of electricity, 
widened vastly the scope of engineering. 

The advance in “ civilian ” engineering which inaugurated the 
Industrial Era—less than two hundred years ago—has, within the 
last seventy years, been little less than stupendous. Seventy years 
ago the telegraph (first used in 1834) was a fairly modern inno- 
vation, the telephone was not yet established, the use of electricity 
was restricted to laboratory experiments, and the technique of 
aeronautics was limited to the occasional flying of a balloon— 
frequently with disastrous results to both balloon and balloonist ! 

Again taking coal mining as an exemplification of the magnitude 
of the advances made in quite recent years, in the mechanisation of 
industry, the most arduous work in the mine—perhaps the most 
laborious of all work—is that of hewing the coal by pick and filling 
it into the tub or tram by shovel in a more or less confined space. 
It is due to recent advances made in the generation and trans- 
mission of electrical energy that we are chiefly indebted for the 
great expansion in the use, in recent years, of mechanical coal 
cutters. In 1900, only 1-47 per cent. of the British coal output, 
and 24-9 per cent. of the United States of America output was cut 
mechanically, whereas in 1932 this had risen to 38 per cent., and 
68:3 per cent. in the United States, natural conditions, however, 
in the two countries not being strictly comparable. In the Rihr 
coalfield the mechanical pick has found great favour, and whereas 
in 1913 2-2 per cent. of the entire output was cut mechanically, 
in January, 1929, 90 per cent. was so obtained, 84 per cent. being 
cut by mechanical picks and 6 per cent. by mechanical coal cutters. 

The transport of the cut coal from the coal face to the shaft 
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bottom is a matter of importance to the mine manager, secondary 
perhaps only to that of the actual “ getting” of the coal. To-day, 
through the perfectability in design and construction which has been 
attained in electrically actuated plant, not only is the haulage on 
the main haulage roads carried out electrically, but in great measure 
in the secondary haulage it has been substituted for horses and 
ponies. It is probable that the electrically driven locomotive will 
before long come largely into use underground for purposes of 
main road haulage. Transport of coal along the face, from the 
coal hewer or filler to the tubs by means of conveyors has been 
greatly extended within the last twenty-five years—in many cases 
along the gateways also, almost to the point of the main haulage. 

Largely owing to the action of the engineer, civilisation, in so 
far as the creation of the wealth and the increase in the leisure and 
comfort of the mass of mankind are concerned, has been greatly 
advanced in the Industrial Era as compared with the state prior 
thereto. For the mechanisation of industry has undoubtedly led 
not only to increase in wages and decrease in the hours of labour, 
but, as everyone knows, has brought about certain amenities of 
life, common to all classes, quite unknown two hundred years ago. 

Turning again to coal mining for an example, during the last 
one hundred and thirty years wages have risen by 320 per cent., 
with a decrease of 37 per cent. in the daily time of work, the 
return on capital remaining, on the average, stationary. So that 
in this, as in other branches of industrial activity, the chief bene- 
ficiary, under a system of mechanisation, has been the operative, 
i.e., the manual worker. 

Referring to another, and totally different branch of industry, 
one may quote a remarkable experiment, the result of a system of 
rationalisation. It was recently shown in a report on the experi- 
mental working of the five days’ week at Messrs. Boots’ works at 
Nottingham that, generally speaking, owing to the system of 
mechanisation cum reorganisation which was introduced into the 
works, it was found possible not only to make a series of reductions 
in the prices of commodities, but to introduce a five-days’ week by 
elimination of the Saturday as a working day, without lowering 
the financial return to the shareholders or diminishment of the 
weekly earnings of the workpeople. 

How far the experiment, so pre-eminently successful at Messrs. 
Boots’ works, is capable of application to other industrial concerns 
with like chance of success, it is difficult to say. Where, as in the 
case of Messrs. Boots, production and distribution are vested in the 
same concern—a most desirable condition from every point of 
view—and where the proportion that wages’ cost bears to total cost 
is small, it is easier to carry out such a decrease in working time 
than in an industry where the reverse is the case. 

The effect of rationalisation in any given industry, unless the 
hours of work per individual are reduced, must necessitate a 
decrease in the number of employees. It might at first sight appear 
that the net result of the general rationalisation of industry will be 
the enhancement of unemployment of labour, but a little further 
consideration will show that the consequential lowering of the price 
of the commodity, its more effective distribution (leading to the 
creation of new or ancillary industries), together with the increase 
in wages and leisure (creating an increase in demand), will result 
in more than the absorption of the overplus of labour. 

There can be little doubt that the general tendency is towards 
the increase of wages and of leisure, rendered possible by the 
mechanisation of industry, so that in the process of years there will 
be brought about, naturally and without the application of what 
is commonly called revolutionary methods, an uplifting of the 
operatives to a higher level of material well-being. Indeed, it is 
conceivable that we may enter before very long, owing to this 
“* Deus ex machina ’’—the substitution of the machine for the man— 
upon an age of leisure, so that one of the problems of the future 
may well be that of the best utilisation of that leisure ; for, inasmuch 
as “‘ man does not live by bread alone,” the material things of life 
will not alone suffice to promote the true advancement of the 
human race. 
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INDUSTRIAL RESEARCH 
By 
Sir Frank E. Smith, K.C.B., F.R.S. 


ERHAPS in no similar period in the history of the Nation 
has the application of scientific knowledge wrought greater 
changes than in the last 25 years. It has improved the 

food supplies of the people and has enabled the products of the 
orchards and the pastures of the whole world to be brought to 
our shores, with their flavour and freshness unimpaired, in almost 
embarrassing abundance. It has made it possible to talk to our 
friends across the world, and has enabled photographs taken thou- 
sands of miles away to be flashed to us in a few minutes. It has given 
us broadcasting, and television is close upon us. It has placed the 
motor-car within the reach of millions and has brought Australia 
to within three days of this country by air; created new industries, 
such as the plastic and the rayon industries, which have given 
employment to hundreds of thousands of our people ; and has put 
within our reach luxuries of which our parents never dreamed. 

Yet if one considers the opening year of the King’s Reign, 
there is little to suggest such developments. Indeed, it was 
thought by some that industrial invention was in a stationary 
condition, which only some striking discovery could change. In 
actual fact, the tremendous strides which have been made during 
these years have been brought about without the employment 
of a single new physical principle. The laws of thermodynamics, 
the conservation of energy, electromagnetic induction, the electro- 
magnetic waves, the electron and the principles of the internal- 
combustion engine were all well known when His Majesty came 
to the Throne. Progress has not come by new scientific discoveries 
of great magnitude, but mainly from the steady and organised 
application of scientific knowledge to the problems of industry. 

It is only necessary to recall such names as Faraday, Clerk 
Maxwell, Heaviside and Thomson to recognise that research is no 
new thing in this country, but twenty-five years ago there was none 
of the co-operation between industry and science which we see 
growing so steadily to-day. 

It was the War which brought the technical man and the man 
of science into close co-operation in meeting the problems of the 
supply of munitions and materials of war. Teams of research 
workers, brought from the Universities, were set to work side by 
side with practical men, to work out their common problems. The 
results surpassed all expectations. Means were found of replacing 
supplies of raw materials suddenly cut off and substitutes were 
found for semi-manufactured articles and finished products essential 
to our industries and fighting services, and in hundreds of ways 
applied scientific knowledge contributed to our final success. 

In the midst of the distractions of war, the Government of the 
day determined with remarkable foresight that the close link be- 
tween science and industry which our common danger was forging 
should not be broken in the difficult times which it was foreseen 
were likely to follow the cessation of hostilities. Accordingly, 
in 1915, the Committee of the Privy Council for Scientific and 
Industrial Research was formed. By this step, for the first time 
in our national history, an organised attempt was begun to help 
industry generally through the application of science. In two 
years the new machine developed into the Department of Scientific 
and Industrial Research. 

Early in its history the new Department assumed the control 
of the National Physical Laboratory, which now occupies buildings 
covering an area of over 50 acres, with a staff of 600 constantly 
engaged in accurate testing for industry or in research of various 
kinds. The work of the Laboratory is fully described in another 
article, while several others testify to its value. 

Equally important was the provision made at other laboratories 
established under the Department for research in the national 
interest. At the Fuel Research Station the problem of the better 
utilisation of coal and its conversion into other forms of fuel are 
being studied. Elsewhere, the problems of the transport and 
storage of foodstuffs are being investigated. In this work the 
fundamentals of practically a new branch of science, which has 
been christened “ biological engineering,” had to be evolved. 
As a result, new methods for storing meat, fish and fruit have been 
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worked out from which the consumer, the home-grower and the 
shipper are reaping the benefit. At the Building Research Station, 
the foundations have been laid down of a science of building. 
The old traditional knowledge handed down from generation to 
generation of craftsmen, which has broken down with the introduc. 
tion of new materials and the necessity for speeding up construction, 
is being replaced by scientific knowledge of the properties of building 
materials. Heating and ventilation, noise in buildings, fire 
resistance and the problems involved in new methods of construc. 
tion, such as steel-framed building and reinforced concrete, are all 
being studied in the light of facts brought to light by research. 

But the Department has had to do more than this. It has had 
to bring help which scientific knowledge can give within the reach 
of every manufacturing industry in the country. The case of the 
big industrial corporations presents no difficulties, for these, in 
their own interests, have been able to provide research organisations 
closely linked with their industrial machines. To-day, many 
industrial research establishments are costing anything up to 
half a million pounds a year. But the smaller concerns are differ- 
ently situated. A recent survey of some 128,000 factories in this 
country showed that of these less than 500 employed more than 
1,000 workers, while over 117,000 employed less than 100 workers 
each. Obviously, such firms could not maintain their own research 
laboratories with the necessary staff. To meet the case, the 
Department launched a scheme for creating in the industries 
autonomous co-operative research associations financed by the 
industries themselves to which the State contributed in proportion 
to the amount subscribed by industry. This bold experiment 
in the organisation of research is unique to this country, and has 
proved a pronounced success. Twenty such co-operative research 
associations are now actively functioning with grants from the 
Department. Just over one million pounds have been contributed 
by the State towards their maintenance, and the expenditure 
of this sum has attracted a total contribution from the industries 
themselves of about one and three-quarter million pounds. 

It is, of course, impossible generally to express in terms of 
money value the results of research. Some concrete examples of 
the work of the associations can, however, be given. Annual 
savings of not less than a million pounds have accrued from work 
carried out by the Electrical Research Association, which cost 
80,000/. in all. A saving of fuel and other economies amounting 
to 200,000/. is resulting from the investigations of the Cast Iron 
Research Association. The Iron and Steel Research Council, one 
of the more recent bodies, has completed work which should result 
in a saving of about 392,000/. per annum in the production of pig 
iron, and a saving of coal of not less than, 1,340,000/. a year in the 
production of finished steel. Generally, the weak links in the chains 
of production are being discovered and strengthened, and altogether 
the work of the associations is improving the quality of British goods, 
eliminating waste and increasing the general efficiency of British 
industry. 

In conclusion, although it may be true that few entirely new 
scientific discoveries actually made in His Majesty’s reign have 
contributed to the great industrial advances, yet it is possible, and 
even probable, that many of these discoveries will have effects 
at least as important as those of the past. No one dreamt of the 
part the electron would play in industrial development at the time 
of its discovery, and who can say what will result from our increasing 
knowledge of radiation ; already industrial uses are forecast for 
heavy hydrogen. Applications, in fact, have followed advances in 
science so quickly that it would by no means be surprising to find 
that, in another twenty-five years, many of the industrial processes 
of to-day are considered as antiquated as those of the days before 
the microscope was a common object in the works. What is certain 
is that the change of attitude of industry towards research, the 
better organisation of industrial research, and the closer co-operation 
which is springing up between industries and between units of the 
same industry, will continue to reduce the time lag between 4 
scientific discovery and its industrial application. 
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THE NATIONAL PHYSICAL LABORATORY 


By 
Sir Joseph E. Petavel, K.B.E., F.R.S. 


Y 1910, the National Physical Laboratory, which had been 
B formally opened by Their Majesties the King and Queen— 
then Prince and Princess of Wales—in 1902, was already 
proving its value to the industries of the nation, under its first 
Director, Sir Richard Glazebrook, and was showing signs of the 
wide expansion of its activities which has taken place during the 
past twenty-five years. One of the primary purposes for which the 
Laboratory was founded was to establish and maintain precise 
standards of measurement, and even in 1910 the position as regards 
many of the fundamental standards was approaching a very satis- 
factory state. Measurements of the primary units of length, mass 
and time were made to a high order of precision. Important work 
on the measurement of the electrical units had been completed 
and had been of great assistance to the International Conference on 
Electrical Units and Standards held in London in 1908, at which 
the international units were defined. Considerable research had 
been accomplished on the temperature scale, and progress was 
being made with photometric standardisation. Research on aero- 
dynamics was started in the Engineering Department in 1909, 
and many branches of the test work of the Laboratory were well 
established in 1910. The War made a complete break in the 
development of the Laboratory, certain branches being intensively 
organised to carry out special duties for the Ministry of Munitions. 
It will perhaps be of interest to indicate the advances that have 
been made in the standardisation work of the Laboratory during 
the past twenty-five years. The most important development in 
the measurement of length has been the international adoption, 
in principle, of a wave-length of light as the primary standard of 
length, and definitive measurements of the yard and the metre in 
terms of the red radiation from cadmium have recently been made 
in the Metrology Department after some ten years’ work. Com- 
parisons of line standards can now be made with an accuracy of 
one part in a million, and measurements of mass, in terms of the 
standard pound, to an accuracy exceeding one part in ten million. 
The time measurements of the Laboratory depend on a standard 
Shortt clock. Two new methods of measuring time are in an 
advanced stage of development ; it is hoped that the conjoint use of 
these will enable an accuracy in time measurement of one part in one 
hundred million to be attained. In the Electricity Department 
the work of the past few years has resulted in the determination of 
the absolute units of resistance and of current with an accuracy of 
two parts in one hundred thousand. A prolonged series of researches 
carried out in the Physics Department and at other national 
laboratories resulted in the definition and international acceptance, 
of the International Temperature Scale in 1927. The photometric 
unit, the international candle, is maintained to an accuracy of about 
one part in a thousand by means of electric incandescent lamps. 
There is at present no satisfactory primary standard of candle- 
power reproducible from specification, but work is in progress with 
a view to establishing a standard based on the brightness of a 
black body ” maintained at the freezing point of platinum. 

Of equal importance with the work on standards is the great 
body of research and investigation undertaken by the Laboratory 
during the past twenty-five years. In addition to the programme 
of “General Research,” a large number of investigations are 
im progress under the guidance of the Boards and Committees 
of the Department of Scientific and Industrial Research, of 
which Department the Laboratory became a part in 1918. 
Other numerous researches are carried out for various Govern- 
ment Departments, and for research associations and industrial 
firms. The Heat Division of the Physics Department has de- 
voted much time in the past twenty-five years to research on 
thermal conductivity, which has had important applications in the 
refrigeration, building and other industries. Work on heat flow, 
calorimetry, flame temperatures and humidity measurement has 
also been included in the programme of “ General Research.” 
For the Engineering Committee of the Food Investigation Board 
a vast body of work relating to refrigeration problems has been 
completed, which has been of great practical value. The Radiology 


Division, which came into being in 1913, has made considerable 
contributions to X-ray crystallography, and has done much to 
secure protection for X-ray and radium workers. It has also 
played a great part in establishing physical methods of measuring 
X-ray intensity and dosage. The Sound Division has been 
in existence since 1923. Fundamental work on the development 
of methods of sound measurement has been carried out, attention 
has been directed to the acoustics of buildings, and assistance has 
been rendered to Government and other bodies on the measure- 
ment and diminution of noise. In the Optics Division researches 
have been in progress over a long period on the properties of 
optical systems. The system of colorimetry developed at the 
Laboratory has received international acceptance. 

In the Electricity Department, in addition to the standards work 
already discussed, research on magnetic measurements has long 
been in progress. The Electrotechnics Division has continuously 
carried out the research necessary to enable it to keep in the forefront 
of the rapid industrial advances made. The most important step 
was the provision of a million-volt installation in 1928 for high- 
voltage research. The Photometry Division has carried out 
research which has led to the adoption of photoelectric methods 
of photometry. The Electricity Department has carried out 
extensive work for the British Electrical and Allied Industries 
Research Association, dealing mainly with cables and dielectrics. 
In 1933, the Radio Research Station at Slough and the Wireless 
Division of the Laboratory at Teddington were combined to form 
a new Radio Department of the Laboratory. Wireless work had 
been in progress at Teddington since 1913, although not in- 
tensively until the Radio Research Board of the Department of 
Scientific and Industrial Research was established in 1920. It 
consists essentially of research on the propagation of wireless waves 
(including the study of the ionosphere), on direction finding and 
on the improvement of radio apparatus. 

The Engineering Department has carried out during the past 
twenty-five years an immense programme of pioneer work on the 
mechanical properties of engineering materials and on the flow 
of fluids, which has in many respects influenced the trend and 
rapidity of industrial development. Results of high industrial 
importance have been obtained in many of the investigations. 
The birth of the science of physical metallurgy was due in a large 
degree to the Metallurgy Department of the Laboratory, and the 
Department has played a considerable part in the progress of the 
science. The work of the past twenty-five years has included the 
application of X-ray methods to the study of metals, and the pro- 
duction of various metals in a hitherto unequalled degree of 
purity. The work on the light alloys of aluminium begun during 
the War, and which has since continued, helped to lay a sound 
scientific foundation for the development of these materials. Re- 
search on alloys of iron has been carried out almost since the 
foundation of the Laboratory. Many important investigations into 
cases of failure in service have been conducted for public and 
industrial bodies. The work of the Aerodynamics Department is 
controlled by the Aeronautical Research Committee, and great 
progress. has been made, particularly since the War, both in the 
study of fundamental questions concerning the motion of fluids 
over surfaces, and in the elucidation of practical problems in con- 
nection with aircraft. A reference to this work will be found in 
another section. The William Froude Laboratory, in the twenty- 
five years of its existence, has made many important improvements 
in ship form and propulsion, which have altogether effected an in- 
crease in ship efficiency of some 20 per cent. Among the results of 
the work of the Laboratory which have been adopted in the indus- 
try are the introduction of the cruiser stern on mercantile vessels, 
the use of aerofoil types of marine propellers, and of a central fin 
on single-screw ships to improve the action of the propeller. 

Reference should finally be made to the many diverse tests 
carried out at the National Physical Laboratory ; this work has 
proved to be fundamental to modern British industry, in enabling 
it to keep pace with other countries and in increasing public safety. 
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METALLURGY 
By 
Sir H. C. Harold Carpenter, F.R.S. 


HE most striking feature of metallurgy during the last twenty- 
five years has been the scientific development of alloys, and 
this is true for the three main divisions, viz., Steels, Cast- 

Irons, and Non-Ferrous Metals. It is proposed in the following survey 
to review some of the chief advances made. All alloy steels contain 
at least three elements, namely, iron, carbon, and one alloying 
element. Some are more complex, and contain three, four or 
five alloying metals. The best-known examples of these are found 
among high-speed cutting tools which may contain chromium, 
tungsten, vanadium, cobalt and molybdenum, and heat-resisting 
steels which may contain chromium, nickel, tungsten, and silicon. 
The most widely used of the alloying elements has proved to be 
chromium, and if it so happened that only one element was avail- 
able, more could be done by alloying chromium with iron and 
carbon, in suitable proportions, than by the employment of any 
other element. 

Plain chromium steels were some of the earliest alloy steels to 
be made, and they date from about the year 1880. They were 
used for a variety of purposes in all of which hardness was the 
important property. Steels containing from 0-8 per cent. to 
0-9 per cent. of carbon, and from 0-4 per cent. to 0-5 per cent. of 
chromium, are used for stamp shoes and dies for crushing gold and 
silver ores. ‘Toughness, as well as hardness, is required, and some 
annealing is essential in their heat treatment. It is very remark- 
able that an entirely new use for chromium steels was discovered 
more than thirty years after they had been widely used. The 
discovery that when suitably treated, such steels were remarkably 
resistant to corrosion, was made by Mr. H. Brearley in 1913. Some 
of the modern stainless steels contain nickel, as well as chromium, 
but all of them, without exception, contain chromium in consider- 
able amounts, and it is this element which confers the corrosion- 
resisting properties on steel. The discovery of stainless steel is 
one of the major inventions not only of this century, but of all time, 
and the great variety of its applications is even now only beginning 
to be realised. The range of properties which can be obtained by 
suitably varying the composition and heat treatment is so great 
that it is no longer correct to regard stainless steel as a particular 
kind of steel, but rather as a modified form of it in which most of 
the mechanical properties of ordinary steels may be obtained in 
addition to high resistance to corrosion. The addition of nickel to 
a chromium steel extends the range of resistance to corrosive 
conditions. ‘“* Staybrite”’ contains 18 per cent. of chromium and 
from 8 per cent. to 9 per cent. of nickel. Other varieties of this type 
are “ Anka” and V2A.” These alloys are ductile, and can be 
worked into almost any form, and “ Staybrite ” can also be welded. 
It cannot be hardened by quenching, although a certain amount of 
hardening can be produced by cold work. 

Silicon, nickel and chromium have proved to be, so far, the 
most important alloying elements of cast-irons. The alloy known 
as “‘ Silal” is a grey cast-iron having a fine graphite structure, and 
containing about 2-5 per cent. of total carbon and 5 per cent. of 
silicon. ‘This high silicon content greatly increases the resistance to 
oxidation, and this alloy gives much better service than any low- 
silicon iron for purposes such as fire bars, furnace parts, &c., at 
temperatures of about 850 deg. C. The high-silicon content, how- 
ever, makes the iron brittle and low in impact strength and ductility 
at temperatures below a black heat, though at higher temperatures it 
is quite ductile and does not crack. The iron is easily machinable, 
and has a tensile strength of about 20 tons per square inch, with 
a total-carbon content of 2-5 per cent., a composition which can 
easily be made in a cupola from ferro-silicon and steel scrap. This 
carbon content gives the best union of properties for light castings, 
but a lower total-carbon content gives greater heat resistance and 
strength. It increases the liquid shrinkage, lowers the fluidity, 
and increases the tendency to mottle on thin sections. For heavier 
castings the total-carbon content should be lowered, in order to 
obtain as fine a graphite structure and as high a strength as possible. 
“ Nicrosilal”’ is an austenitic grey cast-iron containing about 2 per 
cent. total carbon, 5 per cent. silicon, 1 per cent. manganese, 18 per 
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cent. nickel, and from 2 per cent. to 5 per cent. of chromium. This 
iron is extremely tough and ductile, in spite of its high silicon content, 
which increases the resistance to oxidation, as in the case of Silal. 
The resistance is further increased by the chromium content, so 
that even at 950 deg. C. scaling only proceeds very slowly, and 
growth is practically nil. The iron is easily machinable, and 
takes a very fine finish. Certain compositions may be cast white 
and malleableised by heating for half an hour at 950 deg. C. 
Others may be hardened by tempering at about 600 deg. C. These 
irons can be produced in the cupola and cast well, having good 
fluidity. The Silal and Nicrosilal heat-resisting cast-irons have 
been developed under the auspices of the British Cast-Iron Research 
Association, and are based on the research work carried out by 
A. L. Norbury and E. Morgan, to whom I am indebted for the 
above information. 

The problem of improving the qualities of cast-iron consists 
essentially in preparing a material based mainly on pearlite with 
deposited graphite. A cast-iron of this kind would certainly be 
superior in properties to any of the ordinary varieties, and it may 
be expected to exhibit mechanical properties approximating to 
those of pearlitic steel which would be influenced only by graphite. 
Numerous tests carried out by different investigators bear out this 
view. Diefenthaler and Sipp were able to devise a process to 
enable this structure to be obtained regularly. It was patented in 
1916. It has been improved upon, and has finally led to definite 
rules for achieving the desired properties. The properties claimed 
for these irons are: (1) High transverse and tensile strengths and 
toughness ; (2) high resistance to impact stresses ; (3) moderate 
hardness when properly treated ; (4) only a slight tendency to the 
formation of “‘ pipes,”” and hence the possibility of making compli- 
cated castings; (5) great resistance to friction (abrasion) ; and 
(6) fine and dense structure, the structure being unaffected by 
temperature changes. 

Probably the most important advances in non-ferrous metallurgy 
centre round the discovery of the so-called ‘‘ age-hardening ” alloys. 
In this category come the “ precipitation-hardening,” “ dispersion- 
hardening,” and “ temper-hardening ” alloys. All of these depend 
upon changes of solid solubility in an alloy system, and their import- 
ance depends on the fact that they are influenced by the rate of 
cooling. : 

The changes in solid solubility of copper and Mg,Si in aluminium 
are utilised in the heat treatment of light aluminium alloys such 
as those of the Duralumin type. At the eutectic temperature, 
548 deg. C., aluminium dissolves 5-65 per cent. of copper. The 
solubility decreases rapidly as the temperature falls, and is only 
0-5 per cent. at 200 deg. C. By quenching, the formation of 
CuAl, may be prevented, and thus, depending on the quenching 
temperature, alloys containing up to 5-5 per cent. of copper can 
be retained at atmospheric temperature as solid solutions. The 
same applies to those containing Mg,Si. After quenching, pure 
aluminium-copper alloys, and such other alloys as contain Mg,Si, 
undergo a change at atmospheric temperatures which results in an 
increase of strength and hardness. This is the process of age 
hardening. On heating, it proceeds more rapidly, and is known as 
accelerated age-hardening. If, however, the time of heating S 
sufficiently prolonged or the temperature sufficiently high, the 
hardness reaches a maximum and then begins to decrease. 

In explanation of these changes, Merica, Waltenberg and 
Scott advanced the “ dispersion hypothesis,” which attributed the 
increase in hardness to the precipitation of CuAl, or Mg,Si in the 
form of sub-microscopic particles and the subsequent softening t 
their coalescence. This hypothesis was widely, but not universally, 
accepted, and more recent work has shown that the change % 
more complicated than was originally supposed. As a result 
this hypothesis, the terms precipitation and dispersion hardening 
came into use, and temper hardening is also employed in the case 
of alloys such as those of copper and beryllium, copper aluminium 
and silicon, copper aluminium and nickel, which require to be 
heated to promote the changes in question. 
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INDUSTRIAL STANDARDISATION 


By 
Sir Archibald Denny, Bart. 


the last twenty-five years, I must first go back a further 

ten years to note the genesis of standardisation in this country. 
In 1900, Mr. H. J. Skelton, engineer and steel merchant, read 
a paper to the British Iron and Steel Association advocating the 
reduction and standardisation of steel sectional material. In 1901, 
Sir John Wolfe Barry, impressed by that paper, approached the 
Council of the Institution of Civil Engineers, and a Council Com- 
mittee of six was appointed. Sister societies were approached, viz., 
the Institution of Mechanical Engineers, the Institution of Naval 
Architects, the Institution of Electrical Engineers and the Iron and 
Steel Institute, a General or Main Committee being next formed. 
This Committee appointed a Sectional Committee, with three sub- 
committees on Sectional Materials for use on (1) Bridges ; (2) Rail- 
way Carriage Underframes ; and (3) Shipbuilding and Marine 
Engineering. ‘These sub-committees called in representatives of the 
Admiralty, the Board of Trade, the Classification Societies, steel 
manufacturers, and independent experts, and, working indepen- 
dently and then jointly, got out an orderly list of each type of section, 
numbering in all 166. It was found that the rolls in British 
steel works approached 300 different sections. In 1914, a revision 
of this specification led to an increase to 174; after the War, 
another revision in 1919 reduced the list to 113. Standard test 
pieces, methods of testing and standard tests were decided upon, 
and the list was first published in 1903. 

Starting in 1901 with one committee of six members, by 1905 
there were 13 sectional committees, with a large number of sub- 
committees, manned by 250 persons. In 1928, there were 45 sec- 
tional, with 459 sub-committees and panels, manned by 2,600 per- 
sons. Now there are 700 committees of all kinds, with 4,000 persons. 

In 1918, the Engineering Standards Committee was incor- 
porated principally so as to be able to administer a standard mark 
as the British Engineering Standards Association. In 1929 a 
Royal Charter was obtained, the scope being unaltered and the 
Main Committee became the Council. Later a demand was 
made for an extension of its scope by the Building and Chemical 
Industries. Hence a supplementary Charter was obtained in 1931, 
which enlarged its scope to carry out the Ottawa decisions and the 
desire for only one Central Standards Association for each part of 
the Empire. It became the British Standards Institution, with a 
General Council and Divisional Councils for Engineering, Building 
and Chemical industries, and provision for a Textile Council. 

The principles firmly established in the early days have been 
maintained: (1) That the preparation of a British Standard 
Specification shall only be entered upon when it has been ascer- 
tained (if necessary by a fully representative conference) that the 
request which must come from an authoritative source, is to fulfil 
a generally recognised want, that the producers and users are 
prepared to co-operate, and that the necessary funds for carrying 
out the work are forthcoming. (2) That the community interest 
of manufacturer and user shall be maintained throughout the 
work, (3) That periodical review and revision shall be undertaken 
to prevent crystallisation and to keep the work abreast of progress. 
(4) T hat there shall be no coercion whatever by one section of the 
community over another section. (5) That standardisation shall 
be arrived at by general consent. 

The principal object of standardisation was to discourage the 
use of varying specifications when one standard specification would 
serve the purpose to the advantage of industry as a whole. Any 
individual or group of individuals had the right of appeal to the 
Main Committee if they had objection to certain provisions in 
4 specification. The Main Committee then decided whether 
the objection was valid or whether “ general consent” had been 
obtained. Experience showed that the decision of the Main 
Committee was always loyally accepted. An appeal can now be 
made to the General Council. 

T'o some people the term standardisation is anathema. To them 
Teaardisation means bringing us to a dead low level of uniformity. 

hey think that if young engineers were to go straight to standard 
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specifications, instead of thinking things out for themselves, it would 
be disastrous, but the same argument might be used to discourage the 
use of text-books. The study of a good specification, drawn up by 
competent persons, should have a distinct educational value. Can 
anyone believe that the imagination and constructive ability of the 
consulting engineers responsible for such vast works as the Forth 
Bridge, the Sydney Bridge, the Mersey Tunnel, and others, has 
been in the slightest degree adversely affected by such standards as 
are being produced ? Speaking as a shipbuilder, there is no other 
industry in which there is so much “ working to rules, regulations 
and standards,” yet the professional men in that business go on 
designing new structures and engines, and their engineering status 
is not “‘ at a low level of uniformity.” 

Industrial standardisation covers a very wide field. There is 
the fixing of dimensions for interchangeability, ¢.g., the case of the 
domestic electric wall plug. There is the reduction of diversities in 
articles intended for one and the same purpose, ¢.g., the sectional 
material specifications. There is the quality of materials in regard 
to which a great number of national agreements have been arrived 
at under the standards organisation. Also, there is the question of 
the performance of machinery, to show, for example, whether a 
so-called 100-h.p. electric motor will do what is claimed for it. 
There is the question of factors of safety in design, construction and 
installation work ; for example, in a crane. The primary object 
here is the safety of the public and workers by the provision, through 
nationally agreed standards, of adequate strength and appropriate 
quality of materials. Considerable work has been carried out on 
these lines by the Standards Committees, in some cases at the 
specific request of the Home Office, and with the full concurrence 
and active support of industry. 

As has been stated, it was desired from the beginning of the 
work to obtain the views of all interested and their co-operation. 
In the reconstruction of industry after the War, the spirit of 
co-operation was very largely on the increase. A great number of 
efficient technical and trade associations, including several dealing 
with research, came into being, which made industrial standardisa- 
tion possible and effective. 

Before that it had not been possible to obtain with certainty the 
views of any industry on a particular subject ; the committee had 
to be satisfied with the views of selected individual members of an 
industry ; hence, the findings sometimes became a dead letter, as 
those who were expected to use the specifications had not been con- 
sulted in their preparation. The success of the movement has 
depended largely on the spirit of co-operation and the willing- 
ness to make concessions for the good of the community as a whole. 
Indeed, this standardisation by mutual consent has been the “ key- 
stone of the arch ” and the main reason for the Institution having 
gained in a marked degree the confidence of the industry and the 
country. It may be regretted that at times the users are not 
as articulate as might be wished, but that is perhaps due to their 
not being as well organised as they might be. On the other 
hand, the machinery is such that every section of industry may 
rest assured that their wishes will receive the fullest consideration ; 
nor will a specification be issued in face of soundly based objection. 

The subject of standardisation has been dealt with by several Im- 
perial Conferences, notably that at Ottawa, which commended the 
co-ordination of standardisation under one central body in each 
country of the Empire, and recommended that not only standards 
for industrial materials should be dealt with, but also codes and 
rules, and in order to simplify the procedure when modification 
is required, that the actual specifications for materials in connection 
with any code should be kept separate from the code itself, ¢.g., 
London County Council building regulations. 

The engineers of this country may certainly congratulate them- 
selves on their foresight in initiating this movement of industrial 
standardisation, which from that small committee I have already 
mentioned of six leading engineers has developed into the great 
organisation of to-day, and has been the pattern for similar 
movements in many other countries. 
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THE STEEL INDUSTRY 
By 
Sir Robert A. Hadfield, Bart., F.R.S. 


during the Reign of His Majesty King George V, particularly 

as I had the honour of being one of the deputation of the Iron 
and Steel Institute which presented His Majesty, in May, 1934, 
with the Blue Riband of Metallurgy, the Bessemer Gold Medal, 
his acceptance of which marks his interest in and constant desire 
for the well-being of the metallurgical industries of his Empire. 
On behalf of the same Institute I had the honour of presenting a 
similar medal to King Edward VII. 

The total steel production in the United Kingdom was nearly 
6} million tons in 1910, as compared with 7 million tons in 1933, 
and over 8} million tons in 1934. While not up to the maximum 
which has been obtained, the latter figures show a substantial 
recovery from those of the recent period of depression. 

During the period under review the amount of pig-iron made 
decreased steadily, as would be expected from the increased use of 
scrap in open-hearth furnace production of steel. This practice, 
which accounted for 72 per cent. of the whole in 1910, has repre- 
sented practically 95 per cent. in recent years. It may be noted 
that basic open-hearth ingots increased in the period from 
1} millions to over 5 millions annually, and steel made by the 
basic processes from about one-third to three-quarters of the 
whole, principally as a result of economic conditions. In 1910, 
over 1,750,000 tons of steel were produced by the Bessemer process, 
mostly acid Bessemer ingots. By 1926, the production of basic 
Bessemer ingots had dwindled to so small an amount as not to 
be recorded, and, in 1933, the total Bessemer steel produced was 
less than 200,000 tons. This process is, however, experiencing 
at the present time an active revival. 

Progress in the improvement of quality during His Majesty’s 
reign is well illustrated by the rise of the new process of electric steel 
melting. In this country, the quantity of steel produced by this 
process was too small to be recorded until the War ; it has, however, 
now risen to nearly 100,000 tons annually, mostly alloy steel or high 
quality steel for special purposes. A further development of 
electric melting occurred in the rise of the high-frequency electric 
process, which, starting with units of laboratory size, has been 
extended to furnaces of two, or even five tons capacity. This 
method is replacing the traditional crucible method for the highest- 
grade steels, and is being improved in scope and flexibility. 

Speaking generally, there has been a great development in our 
knowledge of the physical chemistry of steel making, of slags and 
furnace equilibria ; this has greatly contributed to the improved 
soundness and quality of steel by whatever method produced. 

Considered statistically, there has been a reduction in the 
tonnage of steel castings produced since the War, but this is in 
all probability due to the trend towards built-up constructions 
employing pressings, as well as welding and other methods. The 
tonnage is, in any case, only a small proportion of the total output 
of steel. As regards quality there has been a_ considerable 
improvement, due in part to the critical examination to which 
casting procedure has been subjected in recent years. This 
improvement has been associated not only with advances in design, 
but also with the rise of radiological examination, which admirably 
supplements the older macroscopic, microscopic, chemical and 
mechanical testing methods. The production of castings of ever- 
increasing size to keep pace with the requirements of engineers 
is well illustrated in those recently made for the Queen Mary. 

Advances in sound steel making generally for castings, forgings 
and rolled material, have been greatly assisted by the work of the 
Heterogeneity Committee of the Iron and Steel Institute and 
National Federation of Iron and Steel Manufacturers, as well as 
by fresh knowledge of the properties of moulding sands, by special 
casting processes such as centrifugal casting, and the growing use 
of alloy steels for castings, and their heat treatment. The increase 
in alloy-steel castings is reflected in the statistics of castings produced 
from electric-furnace steel, and owing to the intricacies of design 
which can be met in this way, there is still a demand for castings 
requiring the highest application of specialised skill. 


Tl’ is a great pleasure to write on progress in the Steel Industry 
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The production of large present-day forgings to meet the heavily- 
stressed conditions of modern machinery is based on the prior 
requisite of sound steel ingots. The work of many investigators 
has contributed materially in this direction. The operation of 
the very large forges and presses now installed is an inspiring 
sight, and calls for the highest skill and practical knowledge of 
temperature control and plastic flow on the part of the forge 
master and operators. A very noteworthy post-war development 
is the production of hollow-forged steel boiler drums of large 
size and intended to withstand modern high pressures. Rolling 
mills have undergone great improvement and are now almost 
entirely electrically driven, while auxiliary equipment has been 
made much more effective. 

Although from 1910 until 1913 the iron and steel trade in this 
country was expanding, increasing competition was then being 
experienced from the Continent, especially in regard to the cruder 
forms of steel. The War, of course, introduced unprecedented 
demands on the plants in Great Britain, and upset the course of 
international trade, so that at its end this country was left with 
considerable over-capacity and an impoverished world of foreign 
consumers. Increasing economic nationalism, depreciation of 
foreign currencies, and reorganisation of foreign industries then led 
to cut prices by foreign producers, and imports rose to an unparal- 
leled height. The most significant recent economic change has 
been the imposition of import duties on iron and steel, with the 
dual object of affording protection against the dumping from 
countries having low wage levels or depreciated currencies, and of 
allowing a period for consolidation and reconstruction. The latter 
has necessitated much reorganisation and the reconstitution of 
the organising body of the industry with extended administrative 
powers. 

Many features besides fiscal changes have tended towards 
recovery from the years of depression, including the writing down of 
wartime over-capitalisation, reorganisation and re-equipment of 
works, the establishment of agreed reasonable prices and organisa- 
tion of selling agencies for the industry, such as the British Steel 
Works Association. On the whole it may be said that the industry 
is to-day in a condition of greater economic strength than it has 
enjoyed for some considerable time, and in a much better position 
to bargain for a share of overseas markets. 

The revival of the basic Bessemer process, to which reference 
has been made, should be regarded as a factor in the present 
economic trend. It reflects the intention to employ our own 
ample resources of phosphoric ores for the steel-making process 
which formed the backbone of the foreign competition already 
mentioned. The greater part of the Belgian, French and German 
crude steel products which were imported were produced by the 
cheaper basic Bessemer process, and works of this type possess 
advantages, including that of an improved heat balance, over the 
ordinary open-hearth method of steel production. This question 
has been debated for many years, but the construction on a very 
large scale of the new steelworks at Corby is intended to demon- 
strate that the resuscitation and employment of the basic Bessemer 
process in this country is not only desirable, but practicable. 

In recent years much work has been done in regard to the more 
economical utilisation of fuel through all stages of the industry, 
beginning with the coke oven and blast furnace, through the steel 
plant, to the reheating furnaces. 

His Majesty’s Reign is important also in covering the rise of 
the now well-known stainless steels, and the parallel development 
of heat-resisting steels, the latter giving birth to practically a new 
industry for supplying parts of equipment which have to resist 
oxidation and frequently to carry stress when red-hot. 

Metallurgical progress has always been the forerunner of 
engineering advances, and it is not too much to say that the years 
of His Majesty’s Reign may be characterised as a period of immensely 
important metallurgical developments, the results of which cannot 
fail to redound to the strength of the industry and the material 
advancement of the British Empire. 
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SYDNEY HARBOUR BRIDGE. 


Span 1,650 ft. 


Width Providing for 57 ft. Roadway, with Four Railway 
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CHEMICAL ENGINEERING 


By 
Sir David Milne-Watson. 


factors in the growth of civilisation. The work and functions 

of the mechanical engineer and of the civil engineer are well 
known toall. Itis only during comparatively recent years, however, 
that the chemical engineer has been recognised as a separate entity in 
the engineering profession. It is interesting to trace the causes 
underlying the establishment of this new branch, for by so doing 
it is possible to understand the real functions of a chemical engineer. 

One of the outstanding changes in industry during the past 
twenty years or so has been the acceptance of the fundamental 
chemical basis of almost all processes of manufacture. Whether it 
be steel, gas, artificial silk, benzole, perfumes, or margarine that is 
to be manufactured, each process is to-day analysed from a chemical 
standpoint. Technical advances and economic necessity have 
finally disposed of “ rule-of-thumb” methods of production. 
Nevertheless, it is easier to continue operating an existing process 
than it is to analyse the basic facts upon which it is founded. 

This search for the truth in the fundamentals of chemical 
manufacturing processes revealed a gap in the knowledge and 
training of the chemist on the one hand, and the engineer on the 
other hand—and it was to bridge that gap that the chemical 
engineer came into existence. To begin with, the need was met 
by certain engineers specialising in the chemical aspects and by 
certain chemists specialising in engineering aspects. It soon 
became apparent that there was a place for men specially trained 
as chemical engineers. This need became especially prominent 
during the years 1914-1918, when it was necessary to build up 
from slender knowledge a specialised chemical industry of unpre- 
cedented dimensions. The method of approach of the Depart- 
ment of Explosive Supply of the Ministry of Munitions to problems 
of production may be considered to have established, once and for 
all, the need for the specially-trained chemical engineer. In this 
country the Institution of Chemical Engineers was founded in 
1922, and this body has done much to stabilise and enhance the 
status of this young, but important profession. It may be of 
interest to record the definition of a chemical engineer as adopted 
by the Institution :—“* A chemical engineer is a professional man 
experienced in the design, construction and operation of plant and 
works in which matter undergoes a change of state and composi- 
tion.” 

Before leaving this historical aspect, it is to be noted that other 
countries have actively developed the training and employment of 
chemical engineers, notably Germany and America. Great Britain 
has for very many years been notable for the brilliance of its 
fundamental scientific investigations, but the same position of 
leadership was not apparent in the commercialisation of new ideas. 
May it not well be that until the establishment of chemical engineer- 
ing we lacked the power to apply successfully our new develop- 
ments. At any rate it is satisfactory to record that to-day we are 
holding our own with any country in the profitable development 
of new ideas to full industrial use. 

A syllabus for the training of chemical engineers has been laid 
down by the Institution, and recognised courses in the training 
of chemical engineers are to be found at several Universities. 
Thus the chemical industry, in all its branches, to-day can rely on 
an increasing supply of men specially trained to fulfil its needs. 

In the space of a brief article, it is only possible to select a few 
subjects by which to illustrate achievements of the chemical 
engineer in industry. Chemical engineering has contributed much 
of value of a fundamental nature as applied to the flow of fluids. 
This may have reference to the transfer of materials or of energy and 
striking developments have been made since the pioneer work of 
Osborne Reynolds. This work is of the greatest importance to the 
gas industry. Already enormous quantities of gas are con- 
veyed through pipes over long distances in this country, and from 
ume to time it becomes necessary to consider whether or not it 
would be economic to link up other centres of gas production and 
consumption. The quantities involved are of such magnitude and, 
in some cases, the distances under consideration are so great that the 
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ability to predict the flow of gas under any conditions of pressure is 
a very great asset to the industry. There is no doubt that the 
alternative method of analysing the results obtained in a gas main 
laid in accordance with some empirical practice would have 
involved the unremunerative expenditure of large capital sums. 

The problems of heat flow, associated with the combustion of 
fuel, must be as widely known as is the distribution of the common 
steam boiler. They are of particular interest to the gas industry, 
not only because of the large amount of fuel burnt on the works in 
connection with the carbonisation of coal, but also because of the 
manifold heat transfer problems which arise in connection with the 
utilisation of the gas. 

Other applications of the principles of fluid flow in gas works 
arise in the design and operation of condensers, washers, and other 
apparatus used for the purification of gas. Striking technical 
advances have been made in this field during the last few years. 
Processes of distillation and evaporation have reached a high 
degree of development, and in this direction also it may be claimed 
that an approach is being made to the stage at which the design of 
plant will depend upon the calculations of the scientist, rather than 
upon the experience of the empiricist. 

One of the most important contributions of the chemical 
engineer is to guide industry in the choice of materials for the 
construction of plant. In many chemical manufacturing processes 
the maintenance cost of the plant employed was at one time a factor 
of even greater importance than it is to-day. The chemical 
engineer, by his accumulated knowledge, can select materials 
suitable for each particular part of the plant, with consequent 
improvement in the life of the apparatus and general economy in 
working. Outstanding instances are the development of metals 
capable of resisting corrosion, chemical reagents, heat and creep at 
high temperatures. Other examples may be found in the use of 
rubber-lined or enamelled vessels and chemical stoneware. 

New processes call for new technique in plant design. To-day 
there is much talk of the production of motor spirit and other oils 
by high-pressure reactions. Such developments would still be in 
the laboratory stage had it not been for the work of the chemical 
engineer in taking advantage of the development of high-tensile 
steel and then applying his special knowledge to all the details of 
design of new kinds of plant in which hydrogen and other gases and 
vapours are handled at high pressures and temperatures. This 
same appreciation of the special problems of high-pressure reactions 
has led to the commercial development of the synthetic production 
of ammonium sulphate fertiliser in very large quantities. In 
connection with the recovery of solvents, reference may be made to 
the post-war developments which have taken place in the manufac- 
ture and use of activated carbon. 

Probably the future will see great developments in connection 
with the technique of steam economy on works. Hitherto, this 
has been a matter almost entirely in the hands of the mech- 
anical engineer, and it will be interesting to note, during the next 
twenty-five years, whether the chemical engineer continues to 
adapt his processes to the limitations of the mechanical engineer’s 
technique of to-day, or whether the mechanical engineer will 
succeed in modifying methods of using steam to suit the ever- 
changing demands of the chemical engineer working with new 
materials and new processes. 

The progress in many branches of chemical industry has been 
dependent upon developments in apparatus and technique asso- 
ciated with the several processes of chemical engineering such as 
distillation, evaporation, crystallisation, filtration, separation, size 
reduction and drying. 

In the belief that interchange of information upon the principles 
and practice of chemical engineering will be of value to industry 
generally, an International Congress of Chemical Engineering has 
been organised to take place in London in June, 1936. It is 
not too much to hope that the unique nature of this Conference 
may make available to industry a mass of information of a new 
character, which should provide the basis of further progress. 
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MACHINE-TOOL PRACTICE 


By 
Sir Alfred Herbert, K.B.E. 


ROGRESS in machine-tool design during the present Reign has 
been more rapid than in any similar period in the history of 
mechanical engineering. Visitors to the Exhibition of the 

Machine Tool Trades Association at Olympia in November had an 
opportunity of observing the present state of the art, and of seeing 
the great advances which have taken place since the previous 
exhibition, six years ago, and those who could carry their minds 
back so far as 1910 had an even more striking basis of comparison. 

For many years before the War, with, of course, some exceptions, 
the development of machine-tool building in this country had 
proceeded with comparative slowness. While the tools produced 
by British makers of repute had long upheld the national tradition 
of robustness and durability, yet in attractiveness of design, in 
convenience of operation, and in volume of output, they lagged 
behind the best American practice, and some of the cheaper 
classes of British machines were altogether lamentable, and had 
little to commend them save the low prices asked for them. 

The War came asa shock, and a great awakening to British tool 
makers, as indeed it did to all engaged in mechanical work. The 
number of machine tools needed for the manufacture of munitions 
was so much in excess of the capacity of home manufacturers that it 
was necessary to import enormous quantities of machines, and even 
to arrange for the building of the simpler machines by engineers 
who had had no previous experience in work of this kind. 

The demand for unprecedented quantities of munitions on a 
mass-production basis stimulated the development of repetition 
work in all branches of engineering, and when the War was over 
machine-tool makers set themselves seriously to put their houses in 
order and to develop the improved designs which the new conditions 
of the trades they served demanded. The growth of the motor 
industry was another important factor in progress, while the 
constant improvement in cutting tools had perhaps an even greater 
effect, for it set up competition between the cutting tool and the 
machine, recalling the struggle between the projectile and armour 
plate. In the race which ensued, sometimes the tool, sometimes 
the machine, was ahead, until now honours are about even, and 
this at a very high level of achievement. 

When the century opened, the best available material for 
cutting tools was carbon steel, and in those days the average speeds 
for machining cast-iron and steel were of the order of 25 ft. per 
minute. The introduction of high-speed steel in 1906 caused a 
revolution in design, for cutting speeds of 75 ft. to 80 ft. per minute 
became possible, and existing machines were left behind. Tungsten 
carbide and other combinations in which new metals were employed, 
were introduced about 1927 and raised cutting speeds again by 
successive stages to 200 ft., 400 ft., and even to 1,000 ft. per minute. 

All other things being equal, the horse-power consumed by a 
machine tool increases in direct proportion to the cutting speed, 
and the greater power required to do justice to the constantly 
increasing efficiency of cutting tools led to the introduction of the 
single-pulley drive, enabling the full power of the belt to be used 
at all speeds. The power put through a machine tool under present 
conditions may be up to six times that required in the days of 
carbon steel. Modern cutting materials, moreover, demand not 
only higher speeds and greater power, but increased rigidity as 
well, hence the great increase in weight and in stiffness of design. 

Plain bearings gradually gave place to ball and roller bearings, 
not only for subsidiary shafts, but for main spindles as well. Much 
higher speeds of rotation became possible, and the absence of any 
measurable radial and end movement greatly increased the life of 
the cutting tools, the elimination of caps and bolts being a further 
very definite advantage. Gearing, too, has undergone a series of 
step-by-step improvements. Fifty years ago practically all gearing 
on machine tools had cast teeth. The next step was to cut the teeth 
from the solid. Then came steel gearing with cut teeth, and as 
stresses and periphery speeds increased, alloy steels were employed, 
toughened by heat treatment and recut to correct distortion, while 
to-day all gears in the best practice are hardened and ground or 
lapped, to secure quiet running and freedom from distortion, wear 
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and breakage. Another weakness soon revealed itself in the method 
of attaching gears to their spindles, particularly where sliding was 
required for speed changing. Here, motor-car practice was freely 
followed, and now the use of multi-splined shafts has become 
general. Problems of inertia and momentum in starting and 
stopping at constantly increasing speeds had now to be faced, and 
the need for very accurate balancing soon made itself felt if vibration 
(the great enemy of the high-speed cutting tool) was to be avoided. 
The fitting of brakes for bringing spindles quickly to rest also 
became a necessity. 

Attention was directed also to the design of beds and slides, and 
while the controversy on the merits of the flat bed with square or V 
guides, and the inverted V form of guide, still goes on, the latter 
seems to be gaining ground where design permits of its use. Not 
only does it lend itself admirably to the modern practice of grinding, 
which is gradually eliminating the scraper, but it avoids any tendency 
to cross-wind under cut, the pressure of the tool keeping the slides in 
close contact while wear is automatically taken up. In order to 
reduce the wear of sliding surface to the minimum, the importance 
of providing covers to exclude chips, dust and cutting fluid from 
the guiding surfaces is now fully recognised. 

Reduction of idle time has received great attention. Ease of 
control has been carefully studied and speed and feed changes are 
controlled by dials or indexed levers, while quick power motions 
to heavy slides greatly reduce fatigue and save time. The use of 
air and electrically-operated chucks has made great progress. 
Automatic lubrication is becoming general on headstocks and gear- 
boxes. The hydraulic control of machine movements has made 
headway, being particularly suitable in grinding machines, shaping 
machines, broaching machines, and in some types of lathes, but it 
has not yet been adopted to the extent that at one time seemed likely. 

Electric driving of machine tools has made great headway, and 
while belt drives are still retained and have certain advantages in 
economy where a battery of machines is grouped under a lineshaft, 
yet the popularity of completely motorised machines is continually 
increasing. Flanged motors built into the machines are preferred in 
some instances, but on the whole, the Texrope drive in one form or 
another appears to predominate, while the silent chain still has its 
adherents and shows advantages in cases where it is desired to use 
high-speed motors requiring large speed reduction between the 
motor and the driven shaft. 

In planing machines, special applications of electric driving 
have resulted in cutting speeds up to 200 ft. per minute or more with 
very effective means of regulation. Feed motions and quick- 
return motions are in many instances fitted with individual motors, 
and in some cases without appreciable increase in cost, as many 
mechanical elements are thus avoided. Grinding machines have 
developed very rapidly. By the use of plunge cutting in cylindrical 
grinders, combined with accurate sizing devices of various types, 
output has been greatly increased, while much finer limits of 
accuracy are attained. With the increasing demands for finer limits 
of accuracy the development of gauging and measuring appliances 
has made great progress. The continual improvement in the 
quality of materials employed has been most marked. The cheaper 
qualities of steel formerly considered good enough for machine-tool 
elements have been almost entirely superseded by alloy steels, and 
the application of heat treatment is universal. Machine tools to-day 
are usually sold with complete outfits of tools, cutters, jigs and 
fixtures to produce particular components, in many cases under 
guaranteed times of production, and this has led to a great increase 
in the number of draughtsmen in proportion to the number 
workpeople employed. 

The machine-tool maker lives an uneasy life. No sooner 
has a machine been designed, put through its tests, and placed on 
the market with a feeling of modest pride and justifiable satisfaction, 
than some new development in the needs of the customer or in the 
ingenuity of the competitor demands changes and modifications. 
None the less, there are few branches of engineering which offer 
greater attraction to the mechanical enthusiast. 
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Sir Harold Hartley, C.B.E., M.C., F.R.S. 


N 1910 the consumption of coal in Great Britain was 180 million 
tons, in 1933 it had fallen to 147 million tons, while in the 
same years the imports of petroleum oils increased from 

345 million gallons to 2,751 million gallons. These quantities of 
oil are equivalent, on a heat basis, to 2 million tons and 17 million 
tons of coal, so that converted to a basis of equivalent coal, the 
annual heat requirements of the country have fallen from 182 
million tons of coal in 1910 to 164 million tons in 1933, a drop 
of 18 million tons, which corresponds very closely to the decrease 
in the consumption of coal by the iron and steel industries. 

In the past quarter of a century there has been an increase in 
the population of 10 per cent. The use of power and heat in 
manufacturing processes has been widely extended to secure an 
increased production from human effort. Road transport has 
been revolutionised by an increase of motor vehicles from 150,000 
to 2,500,000. Important new industries have come into being 
and domestic requirements for light, heat and power have increased 
to higher standards. The striking fact therefore emerges that 
in Great Britain the additional energy required as a result of these 
years of progress has been secured with practically no increase in 
the consumption of fuel. 

This is an achievement which reflects great credit upon the 
engineer, the chemist, and the metallurgist. Despite the increased 
demand for petroleum oils, due largely to the development of the 
internal-combustion engine, 90 per cent. of the energy require- 
ments of the country are still derived from our national coal 
resources. ‘The energy from some 40 per cent. of this coal is made 
available by combustion in the furnaces of steam boilers and 
it is here that some of the most important contributions to fuel 
economy have been made. 

Much of the credit for the development in boiler practice 
must go to the electrical industry, which increased enormously 
the size of the unit and raised the efficiency of both fuel com- 
bustion and steam production. Improved design of boiler and 
furnace, better refractories, the introduction of mechanical 
stokers and pulverised coal, better methods of control, and 
waste-heat recovery have all contributed to the successful result. 
Whereas the output from a Lancashire boiler in 1910 did not 
exceed 10,000 Ib. per hour and from the largest water-tube boilers 
20,000 lb. per hour with efficiencies of 55 per cent. to 65 per cent., 
at the present time the unit size of water-tube boilers has been 
raised to 1,250,000 lb. per hour and the efficiency to 90 per cent. 
At the same time the development of the turbine has led to the 
increase of boiler pressures from 200 Ib. per square inch to as 
much as 1,500 lb. per square inch, while steam temperatures have 
nsen to about 750 deg. In the subsequent employment of the energy 
in the steam, the substitution of electrical transmission for 
mechanical driving, the use of pass-out turbines with the employ- 
ment of exhaust steam for process work, and the elimination of 
ineflicient private power plants in favour of supplies from public 
sources, have all tended towards a reduction in the amount of fuel 
required. 

Similar progress in fuel economy has been made in both 
sections of the carbonising industry. In 1910 the amount of gas 
sold by statutory gas undertakings was 178,000 million cub. ft., 
whereas in 1933 the amount had risen to 286,000 million cub. ft. 
Nevertheless, the quantity of raw coal required by the gas industry 
only increased from 15-1 million to 16°7 million tons per annum. 
This result was due to an increase in the efficiency of carbonisation 
to 84 per cent., owing to the use of higher temperatures and 
steaming, to improved retorts, better control, and the recovery of 
waste heat. In addition to the coal used by the gas industry, 
some 14 million tons per year are to-day carbonised in coke ovens 
or the manufacture of iron and steel. In 1910, only 20 per cent. 
of this coal was treated in regenerative coke ovens with by-product 
recovery, while at the present time 95 per cent. is so carbonised, 
with the result that the loss of by-products has been practically 
eliminated, while a greatly increased amount of coke-oven gas is 
available for use in steel works or for distribution to other gas 


consumers. In the Newcastle and Sheffield districts, 16,000 million 
cub. ft. of coke-oven gas are utilised in this way. 

Similar instances of fuel economy are to be found in almost 
all branches of industry. In the manufacture of iron and steel, 
the amount of coal required to produce a ton of pig-iron fell 
from 2°06 tons to 1°78 tons during the past twenty years, while 
the fuel required to produce | ton of finished iron and steel has 
fallen by more than 40 per cent. In cement works, where the 
old-fashioned open kilns have been replaced by modern rotary 
furnaces, fired internally by pulverised fuel, large economies 
have been effected, and in brick works the continuous type of kiln 
has reduced the coal consumption by 77 per cent. 

In striking contrast to the decrease in coal is the sevenfold 
increase in the consumption of oil in this country. This is due 
chiefly to two causes—the development of the internal-combustion 
engine and the displacement of coal by oil as a boiler fuel, 
particularly for marine purposes. The growth in the utilisation 
of liquid fuel has effected radical changes in every kind of transport, 
owing to the high thermal and weight efficiencies of the internal- 
combustion engine and the advantages of liquid fuel when it has 
to be carried in a vehicle or a ship. The increased demand for 
petrol has only been met by the introduction of cracking and 
hydrogenation processes in the refining of crude oil, while the high 
anti-knock rating of modern petrol has made possible the high 
compression ratio of the present spark-ignition engines used in 
motor transport. Simultaneously has come the development of 
the compression-ignition engine with a still higher efficiency using 
heavy-oil distillates, applied originally to stationary and marine 
purposes, but now used in large numbers for road vehicles. 

The influence of oil fuel has been particularly striking in 
marine propulsion. In 1914, nearly 90 per cent. of the gross 
tonnage of the world was coal-burning ; by 1934 this percentage 
had fallen to 52, no less than 46 per cent. of the remaining tonnage 
using oil fuel either under steam boilers or in compression-ignition 
engines. 

To sum up, the main features of the past twenty-five years have 
been the increased efficiency in the utilisation of the energy in fuel, 
the reduction in the quantity of coal consumed in spite of the 
increased demand for energy, and the increasing production of 
high-grade fuels from crude materials. The economies have been 
secured largely by burning fuels in a form which enables them to 
be fed mechanically at a controlled rate into the area of combustion. 
Coal now shares with oil and gas the natural advantages they enjoy 
in this respect by its use with chain grates and mechanical stokers 
or in a pulverised form, and great advances have been made in 
improving raw coal by cleaning, sizing, and blending. The use 
of raw coal in the home is a national institution, which is still 
responsible for much direct and indirect waste of fuel, as well as 
for three-quarters of the smoke nuisance in the country, the cost of 
which is heavy. The increasing domestic use of gas, coke and 
electricity is steadily improving the position, and further develop- 
ments in the production of easily combustible coke and open grates 
of suitable design will accelerate the improvement ; for instance, 
the output of smokeless fuel by low-temperature carbonisation has 
increased from 152,000 tons to 222,000 tons in the last two years. 

The hydrogenation process for producing oil from coal is the 
latest advance in the up-grading of coal. It has now reached the 
stage of commercial development in this country, and the plant 
just erected at Billingham may well be the beginning of a radical 
change in the fuel policy of Great Britain. 

Perhaps the best augury for the future is the growing tendency 
among the different sections of the fuel industry to co-operate with 
one another, and thus to realise the ultimate goal visualised by the 
Royal Commission on the Coal Industry in 1925: “ The object 
to be aimed at,” they said, “ is the most economical and efficient 
way of utilising the energy contained in coal. The question is not 
the co-ordination, as is often supposed, of two industries—coal and 
electricity—but of several, coal, electricity, gas, oil, chemical 
products, blast furnaces, and coke ovens.” 
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AND USE OF GAS 


By 
Sir Francis Goodenough, C.B.E. 


HE past twenty-five years have witnessed greatly increased 
efficiency in coal carbonising plants for gas production, 
and increased efficiency in gas-consuming apparatus of 
all kinds. In 1913, for a group of thirty-three undertakings 
an average make of gas per ton of coal carbonised was 11,800 
cub. ft. ; in 1932, it was 14,600 cub. ft., an increase of 2,800 cub. ft. 
The advance in the technique of gas production in Great 
Britain during the last two decades can largely be ascribed to the 
introduction of the continuous vertical retort for coal carbonisation, 
which is now so well established in this country that it is estimated 
that over 60 per cent. of the gas made is produced in retorts of 
this type. Installations of vertical retorts occupy less ground area 
than horizontal retort plants, and technical advances in construction 
have greatly reduced this ground area. 

Equally striking is the increase in the quantity of gas produced 
per man employed. To-day, one man per shift in the retort house 
can deal with plant carbonising 60 tons of coal per day ; in 1911, 
he was required to look after plant carbonising 40 tons per day, 
or 50 per cent. less. Modern methods of production have led 
also to an increase in the amount of residuals produced per ton 
of coal carbonised, while the problem of gas storage has been 
revolutionised by the introduction of the waterless gasholder, of 
which there are now over 40 in use in this country. 

In no sphere of its activities has the gas industry enjoyed a 
greater expansion than in the industrial field. ‘Town gas is the 
highest grade of fuel available, and its use in industry increases 
in proportion as the quality of product demanded is higher and 
as improved costing methods reveal the true, as opposed to the 
apparent, costs of using different types of fuel. Among the com- 
monest manufacturing processes for which town gas is used are :-— 
Non-ferrous metal melting ; heat-treating steel, including annealing, 
normalising, hardening, carburising, nitriding, billet heating, 
forging, pressing and rivet heating ; soldering and brazing ; oxy- 
coal-gas cutting ; firing pottery and enamelled ware ; manipu- 
lating glass; heating platens for plastic moulding ; enamelling 
and core drying ; oil boiling, sugar boiling and heating 
plating vats ; and steam raising. Parallel with the development 
of the use of gas in all these processes has been the development of 
the gas industry from a fuel supplier to a universal fuel specialist. 
Whereas in the old days it was content to manufacture gas and 
distribute it as far as the consumer’s meter, now it is prepared to 
advise consumers on the choice of plant, to modify existing plant, 
and even to design new plant if need be. 

As a consequence of this change in function the gas industry 
has had to set up a completely new organisation to deal with the 
new demands made on it in its new capacity of fuel specialist to 
the British manufacturer by the creation of a number of Centres 
in different parts of the country. From these any industrial 
gas consumer or potential gas consumer can obtain free advice 
on his heating problems from acknowledged experts, can sce gas 
appliances at work in the Centres’ showrooms, can have tests 
carried out on his own gas appliances, and can even have new 
plant designed for him when none suitable is to be had. Further, 
he can arrange for periodical inspection and maintenance of his 
plant and can rely on being kept posted with the latest develop- 
ments in gas-firir g practice. 

The effects of this co-operation can best be gauged from the 
results obtained by some representative gas undertakings. During 
the depression—from 1929 to 1932—the Gas Light and Coke 
Company increased its industrial gas load by 7 per cent. Again, 
the industrial gas load in Sheffield has been increasing in an extra- 
ordinary manner during the last few years, and particularly since 
the South Yorkshire Gas Grid was begun. The industrial load in 
1933 was 2,910 million cub. ft., or 56 per cent. of the total gas 
sold. In Birmingham, about 4,000 million cub. ft. of gas per 
annum are sold for industrial purposes, or about 30 per cent. of 
the total sales. 

Among the smaller undertakings, Stretford stands out. Here, the 
sales of gas for industrial purposes in the year ending September, 
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1931, amounted to 264 million cub. ft., of which the Ford Motor 
Company took 114 millions. During the next year this company 
moved its works out of the Stretford area, but despite this enor- 
mous loss, the undertakings’ sales of gas during the year ending 
July, 1934, exceeded those of 1931. Excluding the gas sold to 
the Ford Company, therefore, the industrial load had increased 
77 per cent. in three years. 

The trend of industry to move southwards is shown by the 
fact that one large London gas undertaking has now no less than 
17,500 industrial consumers on its books, while the undertaking 
serving the Tottenham area reports an increase in its industrial 
sales for last year of 27 per cent., 679 new pieces of gas-consuming 
apparatus being installed during the year. 

One instance of the way in which research in the gas industry 
has led to new methods of considerable assistance to the industrialist 
may be given. At Sheffield, a new process for the heat treatment 
of high-speed and special steels has been perfected and has met 
with considerable success. ‘The process is applicable to all kinds 
of steel, and by means of it, it is possible with a gas-fired furnace 
and the use of a controlled atmosphere to heat steel up to 1,350 
deg. C. without the formation of scale and without decarburisation. 
An additional advantage revealed in practical use is that tools 
treated by it retain their cutting properties two or three times 
as long as similar tools treated by standard methods. 

There have been enormous improvements both in the scope 
and efficiency of domestic gas appliances during the period under 
review. The invention of the thermostat and the automatic 
working of appliances for cooking, water heating, refrigeration and 
central heating have in no small degree raised the standard of 
comfort in homes of all classes of the community. It is estimated 
that the modern all-enamel gas cooker is 25 per cent. to 30 per cent. 
more efficient than its 1910 forerunner ; the modern gas radiator 
has an increased efficiency of 45 per cent. to 60 per cent. with a 
reduced gas consumption of about 20 per cent., and other gas 
appliances tell the same story. 

In public lighting, considerable work has been done—and is 
now going on—to bring existing installations into line with the 
growing traffic needs of to-day. Automatic control, the use of 
reflecting devices and directors, the introduction of new types of 
lighting unit and the extension of systems of high-pressure lighting, 
are some of the means employed. Gas-illuminated traffic signs 
have also been introduced in many districts. 

Finally, a word may be added on the internal organisation of 
the industry. The gas industry was the first British trade to 
organise itself on a national scale for publicity purposes, the 
British Commercial Gas Association being founded in His 
Majesty’s Coronation year. Its example has since been followed by 
many other industries, while its policy has also been one of close 
co-ordination between its members for all purposes affecting it as 
a public service. This was strengthened by the formation, during 
the war, of a body, whose function was, and is, to centralise the 
Parliamentary work of the whole industry—the National Gas 
Council, which was inaugurated in 1916, under the presidency 
of Sir David Milne-Watson. The Institution of Gas Engineers, 
the professional and technical organisation of the gas industry, has 
a considerably longer record of work to look back upon, work 
that received fitting recognition in 1929 by the granting of a 
Royal Charter. The Institution is responsible for the extensive 
scheme of technical education that obtains in the gas industry, 
while the British Commercial Gas Association has inaugurated @ 
complete course of training for those employed in the Sales and 
Service sides of the industry. ; 

The policy of national co-ordination between gas undertakings 
all over the country is now being further extended by the grouping 
of small undertakings under the central control of holding com 
panies—with the consequent advantages of cheaper prices and 
reduced overhead charges—and by the formation of the British 
Gas Federation, a body of which the five national organisations 
are members and which can speak for the gas industry as a whole. 
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THE TRANSPORT OF OIL 
By 
Sir John Cadman, G.C.M.G. 


of crude petroleum and its refined products was accomplished 

by means of barrels or cans. These means of transit failed 
to take advantage of the mobility inherent in liquids and assumed 
all the difficulties which solid form imposes in matters of trans- 
portation. It was not long, however, before the early petroleum 
operators evolved other and simpler methods. 

Natural petroleum was first discovered in commercial quan- 
tities in 1859. As early as 1864 a pipeline 2 in. in diameter 
and 4 miles long was laid to connect certain oil wells in the United 
States with an adjacent railroad. In 1875, a pipeline 60 miles 
long was laid to Pittsburg. From these small beginnings, the 
transport of oil in bulk by means of pipelines has grown until, 
in 1934, in the aggregate the pipelines in the United States had 
risen to the considerable length of 114,000 miles. 

Two interesting cases of pipeline construction, within my own 
experience, may be cited as examples of development practically 
within the period covered by the span of His Majesty’s Reign. 
In 1909, the Anglo-Persian Oil Company placed orders for 140 
miles of pipe (partly 8 in. and partly 6 in. in diameter) for a 
line from the oilfields in Masjid-i-Sulaiman to Abadan on the 
Persian Gulf. The pipe was supplied in random lengths of 16 ft. 
to 22 ft. and was fitted with screwed joints with collar couplings 
and Briggs’ standard taper thread, modified by the addition of 
two extra threads. (This threading became the standard of the 
Anglo-Persian Company and was subsequently adopted by the 
American Petroleum Institute.) Each section of the pipeline had 
to be screwed into place by manual labour—a gang of some 
36 men being required to fit each length. 

By way of contrast, the pipeline recently laid by the Iraq 
Petroleum Company illustrates the advance made in 25 years. 
The Iraq pipeline runs in two sections from Kirkuk, in Iraq, to 
the Mediterranean ports of Haifa and Tripoli—an aggregate 
distance of 1,150 miles. The line was supplied in 40-ft. lengths 
and was connected throughout by welded joints. The lines were 
not tested until oil was pumped through to the Mediterranean, 
when out of the 175,000 joints, three alone were found to be faulty. 

For purposes of international trade, pipelines are normally 
laid from the oilfields to some convenient point on the sea coast, 
the next stage in transportation beirig performed by tankships. 
The earliest form of tanker (1878) was virtually a cargo vessel 
adapted to the carriage of oil by the construction of cylindrical 
tanks within its hold space. Evolution towards the present form 
was accomplished progressively by the elimination of the cylindrical 
tanks and the division of the cargo space by means of longitudinal 
and transverse bulkheads ; the use of coffer-dams to separate the 
oil space from the remainder of the ship; the construction of 
expansion trunks and summer tanks ; and the provision of efficient 
pumping and heating arrangements. 

It is only in relatively recent years that tanker tonnage has 
assumed its present importance as a unit in the world’s fleets. 
In 1914, the world tanker tonnage was 1,479,000; by 1919, the 
figure had risen to 2,929,000; and by 1934 to 8,668,000. Con- 
temporaneously with the great expansion in tonnage since 1914, 
changes have occurred in distribution of ownership. For instance, 
in 1914, British tonnage amounted to 837,000, or 58 per cent. of 
the total, the United States then having only 150,000 tons or 
10 per cent., and Norway 49,000, or 3 per cent. In 1934, the 
figures were: British, 2,212,000 tons (26 per cent. of the total), 
United States, 2,480,000 tons (29 per cent.), and Norway, 1,507,000 
tons (17 per cent.). 

lhe most striking change is in the figures for Norway, and is 
the more important because a great quantity of British and American 
tanker tonnage is owned by large oil groups, whereas Norwegian 
vessels are almost entirely “‘ tramp ” tonnage, which finds occupation 
only by means of charters. Before the War, the major position in 
the tramp tonnage market was held by the British Mercantile 
Marine. To-day, however, much of the tramp tonnage in British 
ownership consists of steam vessels which cannot compete with up- 
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to-date motor tankers, of which the present Norwegian fleet largely 
consists. At the present time, therefore, it is Norway which has 
a predominant position in the tramp market. 

The comparative efficiency and economy of tankers propelled, 
respectively, by steam and compression-ignition engines are 
emphasised by the figures of laid-up tanker tonnage, which indicate 
very clearly that more steamers than motor ships are laid up 
and many more motor vessels are running, thus pointing definitely 
to the type which, for oil-carrying purposes at least, is the more 
economical. 

It is, appropriately enough, in oil-carrying vessels, that the 
compression-ignition engine has had its greatest proportionate 
development. Before the War the world’s tanker fleet contained 
few, if any, motor ships. At the present time, over one-third of 
the world tonnage of tankers is propelled by compression-ignition 
engines and the construction of new steamers for the conveyance 
of oil has virtually ceased. 

At the beginning of the present century, the marketing activi- 
ties of the petroleum industry in Great Britain consisted almost 
entirely in the distribution and sale of paraffin and lubricating oil. 
Products were distributed to retailers or consumers in barrels. 
As demand increased and widened in range, depots equipped with 
bulk storage tanks for paraffin were opened at new points ; and 
when motor spirit grew in importance “ can” stores were estab- 
lished in most big towns. By 1910, however, the mechanisation of 
omnibuses had begun, “ cabs ” were becoming taxis, and increas- 
ing demand for spirit necessitated the erection of bulk storage in 
a few of the largest cities. 

In pre-war circumstances, distribution was slow and laborious. 
Drivers and horses—which were exclusively used until 1912— 
worked long hours, and in some parts, customers themselves had 
to collect supplies in barrels from the nearest railway station. 
After the war, conditions changed rapidly. Motor spirit became 
more important quantitatively than paraffin. Horse wagons 
were displaced by motor lorries. In 1923, the now familiar petrol 
pump made its appearance. The can trade rapidly diminished in 
volume, and increasing numbers of customers took supplies of 
spirit in bulk. To-day, distribution in cans is almost a rarity. 

First-class installations having storage for 250,000 tons or more 
of various types of oil are now situated at certain large ports for 
the receipt of supplies of refined oil, and a number of refineries 
take cargoes of crude oil from abroad, treat it, and act as distribu- 
tion points for products. Subsidiary installations are established at 
lesser ports, or up navigable rivers, being fed from the large install- 
ations by coastal tanker or barge. At suitable points throughout 
the country, depots have been established with storage for spirit, 
paraffin, lubricating oil, and in some cases, for fuel and Diesel 
oils. It is the depot which makes direct contact with customers, 
and the type of depot which is established at any place depends on 
its geographical position and on delivery costs. In a town which 
has a low transportation charge from the nearest installation, a 
large depot having as many as 10 lorries, may deliver over an area 
having a radius of from 15 miles to 20 miles. At the other end 
of the scale, there are remote points where a depot is run by 
one man. 

By the year 1910, the transport of petroleum from oilfields to 
the coast, and thence by sea, had already been adapted to take 
full advantage of the liquid form of petroleum. Pipelines and 
tank ships have gained in efficiency since that year, but their 
construction and operation remain based upon unchanged prin- 
ciples. The final stage of transport—distribution to consumers— 
had to await the modern development of motoring with its demand 
for great quantities of spirit and the use of petrol pumps before it 
also could almost wholly be adapted to bulk supply. 

From the time when crude petroleum rises from a well until 
the moment when motor spirit is consumed in an engine, paraffin 
burnt in a lamp, or fuel oil injected into the furnace of a boiler, 
the advantages of transport in the liquid form have been incor- 
porated to the greatest possible extent. 
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NAVAL CONSTRUCTION 


By 
Sir Arthur W. Johns, K.C.B. 


HE success of Dreadnought (1905) was followed by laying 
down three battleships a year. By 1910, six were com- 
plete, and the second stage in evolution reached in Orion, 

with five twin 13}-in. in place of 12-in. turrets. Compared 
with Dreadnought, her tonnage was 22,500 against 17,900; shaft 
horse-power 27,000 against 23,000; 4-in. in place of 12-pdr. 
guns; and increased protection. King George V (1911) and 
Iron Duke (1912) had the main armament of Orion, but the 
later ship had 6-in. in place of 4-in. guns. All were of 21 knots 
speed. Queen Elizabeth (1913) represents the third stage with 
four twin 15-in. turrets, 25 knots speed, and stowing oil fuel only. 
Royal Sovereign (1914), of 23 knots, was similarly armed, but 
four anti-aircraft guns were added. Both classes have since been 
“ bulged.”” Nelson and Rodney (1922) conform to the Washington 
Treaty. Of 33,500 tons and 23 knots, the armament is nine 
16-in., twelve 6-in. and six anti-aircraft guns The three triple 
16-in. turrets close together forward, the centre training over the 
others, and the 6-in. guns in twin turrets are marked departures 
from previous types. 

The Invincibles, the first battle-cruisers, were succeeded by 
Indefatigable in 1909, and Australia and New Zealand (presented 
by those Dominions) in 1910. Lion, Princess Royal and Queen 
Mary (1909-10-11) had four twin 13°5-in. turrets, and a speed of 
28, against 25 knots in Invincibles. Tiger (1912), with the same 
main armament, modified to allow two turrets to fire aft, had 
30 knots speed and a tonnage of 28,500 —11,000 more than 
Invincible. Renown and Repulse, 26,500 tons and 31} knots, 
ordered January, 1915, as a sequel to the Falkland Islands 
engagement, have twin 15-in. turrets—two forward and one aft— 
and seventeen 4-in. guns. Hood (1916), has a tonnage of 41,200 
and speed of 31 knots, her armament being twin 15-in. guns, 
two forward and two aft, twelve 5}-in. and four anti-aircraft 
guns. With the speed of a battle-cruiser, she has the arma- 
ment and protection of a battleship. 

Aeroplanes officially entered the Navy on March 1, 1911, when 
four officers were appointed for training at Eastchurch. Lieutenant 
Samson, one of the four, flew off Africa at anchor on January 10, 
1912, from a runaway over the fore deck, repeating the exploit 
in May from Hibernia under way. Hermes, fitted with a runway 
and carrying two seaplanes, took part in the manceuvres of 1913, 
In October, 1913, the First Lord announced the decision to 
develop seaplanes for Fleet work. Shortly after, Ark Royal was 
purchased and re-designed to stow ten seaplanes, with cranes for 
operating them, completing early in 1915. Her speed of 11 knots 
was insufficient to accompany the Fleet. At the outbreak of 
war, fast steamers were fitted aft with hangar and cranes for 
seaplanes, and later others were equipped with a hangar and 
runway forward. Campania had a forward flying deck with 
hangar below it, seaplanes flying off with detachable trolleys 
under the floats. By 1917, it was clear that aeroplanes were 
preferable to seaplanes for naval uses, and that high-speed carriers 
were essential. Furious (31 knots) and Vindictive (30 knots) 
were fitted with a flight deck forward, and Vindictive with a 
short landing deck aft. Flying-off in Furious was not difficult, 
but landing on the same deck was prohibited after a fatality. A 
landing-on deck v’as added later, but disturbed air abaft the funnel 
made landing-on risky. In August, 1916, a steamer was purchased 
and redesigned as a carrier. Benefiting by the experience on 
Furious, she was fitted with a flush deck, the boiler products being 
led aft through ducts under the flight deck. Named Argus, she 
completed in September, 1918. Hermes, designed as a carrier, 
was ordered August, 1917, and soon after Eagle was purchased for 
conversion to a carrier. They completed in 1924, with full-length 
flight decks and “ island ”’ on the starboard side, trials on Argus 
having shown that a streamlined “ island” obviated air disturb- 
ance. Furious was later reconstructed with a flush deck extending 
to three-quarters of her length with a lower flight deck forward. 
Glorious and Courageous were also converted, the flight decks 
being as in Furious, but with short “islands.” Arresting gear is 
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now used to bring alighting aircraft to rest on the after portion 
of the flight deck, leaving the fore end clear for flying-off. Cata- 
pults for launching seaplanes and cranes for hoisting them on 
return are fitted in several warships. 

In 1910, three types of 25-knot cruisers were building— 
Boadicea, Bristol and Weymouth, the first armed with ten 4-in, 
guns and the last with eight 6-in. In Chatham (1911) the thick 
protected deck of previous cruisers was lightened and the weight 
used for protective plating on the sides, a feature of all later 
cruisers. Chatham stowed 1,250 tons of coal and 250 of liquid 
fuel, but starting with Arethusa (1912) oil alone was carried, 
This, and later the adoption of geared turbines, raised cruiser 
speeds from 25 knots to 29 knots, and in E class (1918) to 33. 
During the War, broadside fire was strengthened by placing the 
guns higher and along the centre line, allowing them to train 
on either beam. The guns were generally 6 in., but in Hawkins 
(1916) seven 7}-in. guns were fitted, six bearing on either broad- 
side. Glorious and Courageous (1915), of 18,600 tons and 31 knots 
speed, were lightly protected, but mounted twin 15-in. turrets, one 
either end, and eighteen 4-in. guns. The Washington cruisers 
Kent (1924) ; London (1926) and Norfolk (1927), of 10,000 tons 
and 32 knots speed, have twin 8-in. turrets, two forward and two 
aft. and four A.A. guns. Leander (1930) and Arethusa (1933) 
are armed with twin 6-in. turrets, four in the former and three 
in the latter. Aircraft, catapult, and A.A. guns occupy the 
waist, thus forcing the turrets to the ends. 

The building of sloops used in the War for minesweeping 
and other purposes was resumed in 1927. Of 1,000 tons, 
2,000 s.h.p. and 16} knots, they mount two 4-7 or two 4-in. and 
smaller guns, and carry out the duties of small cruisers. 

The first destroyer Havock of 240 tons, 26 knots speed, com- 
pleted early 1894, was the forerunner of many others of increasing 
tonnage and military qualities. By 1910, 120 were complete, 
30 were building, and in that year 20 were ordered. These, 
Acorn class, were of 770 tons, and 27 knots, armed with two 4-in., 
two 12-pdr. guns and two torpedo tubes. During the War, 
over 300 destroyers were completed, their offensive power being 
progressively improved, this being facilitated by the geared turbine 
(1915). The last of this period were of 1,320 tons, 27,000 s.h.p., 
34 knots, with four 4-7-in. and one 3-in. A.A. gun, and six tor- 
pedo tubes. Amazon and Ambuscade (1924), the first post-war 
destroyers, have the main armament just quoted and a speed 
of 37 knots. Five classes have since completed, the latest of 
1,375 tons, 36,000 s.h.p., 354 knots, armed with four 4-7-in. guns 
and eight torpedo tubes. Twice the standard tonnage of Acorn, 
the engine power is 1§ and the speed 8} knots more, and they 
carry six times the armament. The flotilla leader appeared in 
1914 in Lightfoot and Marksman of 1,310 tons and 34 knots speed. 
They are larger, faster, and more heavily armed than destroyers. 
Codrington and Exmouth, the first and last completed post-war 
leaders of 1,540 and 1,475 tons, are half a knot faster and mount 
one more 4-7-in. guns than contemporary destroyers. 

By 1910, 67 single-hull petrol-driven submarines had been 
built. D class (1907), with circular pressure-hull and saddle tanks 
had Diesel engines. E class (1911), of the same shape as D’s, had 
engines of 1,600, and motors of 840 h.p., speeds of 15 and 10 
knots, and were of 660-810 tons. They had five torpedo tubes. 
This class bore the brunt during the early months of the War. 
Several new types were built between 1914 and 1919 : J class, with 
three shafts and 19 knots; K class, with steam turbines (10,000 
s.h.p.) and 24 knots ; R class, with submerged speed of 14 knots ; 
M class, with a 12-in. gun ; and L.50 class, the first with six bow 
tubes. Post-war submarines include four types: Fast patrol, 
1,800—2,500 tons, with speeds of 22 and 10 knots ; larger patrol, 
of 1,475-2,060 tons, with speeds of 17} and 9 knots; smaller 
patrol, of 640-940 tons and 14 and 10 knots; and the minelayer 
type, of 1,500-2,060 tons and 15 and 9 knots. All have six bow 
and some two stern tubes, and are fitted with indicator buoys, at 
locks and escape apparatus. 
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NAVAL ENGINEERING 
By 
Engineer Vice-Admiral Sir Harold A. Brown, K.C.B. 


N few branches of engineering does obsolescence exact its toll 
more speedily or rigorously than in naval engineering 
material, and it is not, therefore, a matter of surprise to find 

that no fighting vessel figuring in the Navy List of 1910 appears 
in the lists of 1935. It is, however, of interest to record that there 
is one survivor, in the shape of H.M. Yacht Victoria and Albert, 
to afford the present generation, accustomed to oil fuel and geared 
turbines, a glimpse of past engineering achievement, as exemplified 
in the coal-fired Belleville boilers and reciprocating steam engines, 
which still continue to do duty in this vessel. 

At the beginning of the period under review, although designs 
with reciprocating steam engines and coal-fired boilers predomi- 
nated, the capital ship, based upon the all big-gun prototype, 
H.M.S. Dreadnought, fitted with direct-driven turbines and coal- 
fired water-tube boilers with supplementary oil firing, and the 
oil-fired Tribal torpedo-boat destroyers, constituted the greater 
part of the First Division of the Home Fleet, where their performance 
left little doubt as to the marine-engineering types of the future. 
The submarines of the time were propelled by petrol engines, and 
the compression-ignition engine as a means of propulsion was 
represented by but one example, the Vickers design in submarine 
A.13, somewhat immature in detail but important since it provided 
the basis for the early development of the D class of submarine, 
which were all equipped in this way. 

The S.S. Vespasian, fitted with mechanical reduction gearing 
by Sir Charles Parsons during 1909, had proved the practicability 
and the advantage of this method of providing a satisfactory com- 
promise between the fast-running turbines and the slow-running 
propeller, the data being quickly applied to naval installations, 
first in a partly-geared design in 1911, followed in the next year 
by a completely-geared design for the torpedo-boat destroyers 
Leonidas and Lucifer, which yielded, by comparison with their 
directly-driven sister ships, a gain in propulsive efficiency of some 
20 per cent. and a marked improvement in economy of fuel 
throughout the whole range. This change, destined to spread 
to the propelling machinery of all surface war vessels, was the 
outstanding event of the immediate pre-war period. Coupled 
with this was the adoption of the single-collar Michel thrust block, 
the theoretical principles of which were first enunciated by Osborne 
Reynolds in 1886 and which facilitated, if it did not alone render 
possible, the high-powered propelling units later used in the 
world’s navies and mercantile vessels. 

As regards fuel, the successive classes of torpedo-boat destroyers 
following the Tribals continued to be oil-fired, excepting the Beagle 
class, in which, owing to the oil fuel supply situation, a temporary 
reversion to coal was made. The Beagles and their predecessors, 
the Acorn class, afford a striking comparison of the influence of 
“liquid ” fuel on the design of war vessels, since, with a superior 
armament, the Acorns required 20 per cent. less displacement, cost 
16 per cent. less, and attained, on average, a higher speed to the 
extent of 14 knots. 

The development of machinery designs was necessarily some- 
what checked by war conditions but, nevertheless, the intensive 
experience obtained during the War influenced design and hastened 
the application of some of the relatively untried innovations, 
notably the all-geared turbine, the use of which was extended, in 
turn, to most of the torpedo-boat destroyers constructed from 1916, 
to all cruisers and finally to the battle-cruisers of the Hood class. 
The use of oil fuel was similarly extended to all classes of vessel, 
including the battle-cruisers Renown and Repulse, of 112,000 
shaft horse-power, the highest powered vessels afloat during the 
War period, and to the Hood, of 144,000 shaft horse-power, which 
came on service just after the War. The exclusive use of oil fuel 
and satisfactory war experience in the torpedo-boat destroyers 
permitted in H.M.S. Hood the use of the small tube water-tube 
boiler, and thus, by reason of the reduced weight and space demands 
for machinery, led to ship speeds otherwise unattainable, except 
by sacrificing fighting or defensive qualities. In particular 
torpedo-boat destroyers reached 40 knots, a speed which inciden- 


tally was exceeded in the coastal motor-boats, a special development 
of the war period, provided with fast-running petrol engines 
developing up to 750 brake horse-power. A particularly noteworthy 
design of the War period was the K-class submarine, of 10,000 shaft 
horse-power, which continued a pre-war effort to produce a much 
faster vessel than was possible with the oil engines then available. 

Since the War, the advantage for naval purposes has, as in the 
case of high-speed liners, continued to rest with steam-driven 
designs for surface warships, with mechanical reduction gear, 
as distinct from the electrical transmission which has found 
favour elsewhere ; and the use of higher steam pressures and 
temperature, in association with means of conserving heat and 
improving combustion, has continued to improve performance. 
The use of higher-quality material and higher running speeds 
has led to lesser demands for machinery weight and space and, 
coupled with improved design, to an ever-advancing standard 
of reliability and durability. A noteworthy feature of modern 
design imposed by the need for economy in weight, space and 
personnel is the increased output of the individual boilers, which 
now reach to an output of 20,000 shaft horse-power, a result 
facilitated by the advances in design of accessories, notably the 
safety valve, whose limitations in its earlier form threatened a halt 
on further advance in boiler size. 

The auxiliaries and accessories have changed in type more 
rapidly even than the main units, with a view to securing lesser 
attention in operation and maintenance ; rotary auxiliaries have 
almost entirely replaced the reciprocating type, and for the first 
time during the century of steam in the Navy a large design is 
afloat without a single crankshaft in the installation. In parallel 
with these changes in type of auxiliary and actuated by the same 
motives, the feed and other systems have been developed to attain an 
ever-increasing degree of automatic action. The mention of reliability 
and durability brings to mind especially the great improvement in 
condensers made possible by the development of copper-nickel tubes, 
and we have sufficient experience to say with confidence that this 
weakness of War and pre-war design is in course of elimination. 

The advances in the compression-ignition engines necessarily 
employed in submarines are striking in so far as the power per 
cylinder has advanced from 100 in the war-time vessels to 500 in 
the Fleet submarine Thames, this progress having been made 
possible by the application of the patient and continuous research 
work carried out at the Admiralty Engineering Laboratory since 
its inception in 1917. 

Apart from the particular problems attending the development 
of the heavy-oil engine itself, the dynamic problem involved by the 
submarine machinery lay-out is a matter of some complexity which 
has required close attention in the design stage in order to avoid 
serious difficulties from torsional vibration. 

The advancing standards of living, and the increased com- 
plexity of fighting appliances and accessories, tend more and more 
to require the use of a machine in one form or other, and in this 
connection the re-introduction of that ancient device, the catapult, 
to launch the aircraft now carried in all large cruisers and capital 
ships, is of special interest. 

It is not possible within the compass of a short article to touch 
upon more than the high spots, so to speak, of progress, but enough 
has been said perhaps to show that engineering material and fuels 
have continued to be used to better and better advantage, while 
concurrently therewith the demand for man-power has steadily 
lessened, and to indicate in a general way how engineering progress 
has been utilised to the growing advantage of H.M. Service. These 
advances might in conclusion be summarised, in so far as they can 
be illustrated in statistical form, by the following comparison 
between a cruiser of 1935 and its predecessor of 1910 :—Fuel 
demands as expressed in B.Th.U. required per shaft horse-power has 
been reduced by 40 per cent. ; machinery weight per shaft horse- 
power reduced by 60 per cent. ; machinery space per shaft 
horse-power by 60 per cent. ; and engine-room complement per 
shaft horse-power reduced by 75 per cent. 
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HIGH-SPEED VESSELS 


By 
Sir Harold E. Yarrow, Bart., C.B.E. 


REAT progress has been made during the last twenty-five 
years in high-speed craft of the torpedo-boat destroyer type, 
and the present-day performance of a modern destroyer, 

compared with that of a quarter of a century ago, reflects consider- 
able credit on naval architects and marine engineers. This progress 
has been largely due to research work in every direction, with 
resultant improvements in all details of the hull, machinery, and 
boilers. In this respect, credit must be given to the Technical Staff 
of the British Admiralty, who not only are carrying out important 
and valuable research work themselves, but are always ready to 
consider any new proposals put before them. Thus the efficiency of 
British naval ships is kept up to date, and is second to none 
among the navies of the world. 

During and since the Great War period armament has been 
radically increased, and more and heavier guns are carried, with 
mechanical means for handling the ammunition. Torpedo arma- 
ment has also improved, and anti-aircraft guns and depth-charge 
throwers have become universal essentials, while, furthermore, many 
destroyers are now — for carrying and laying mines. Fire- 
control equipment, almost unknown twenty-five years ago, is now 
applied not only to main armament, but also to the larger sizes of 
anti-aircraft guns and to torpedo tubes. Designs have been advanced 
to make adequate provision for carrying the latest wireless and 
direction-finding equipment, gyro compasses, submarine signalling 
and sounding plant, paravane gear, and other special apparatus 
only recently introduced, while some destroyers can carry aircraft. 

Accommodation has been extended and ventilation improved 
to provide enhanced comfort for the officers and crew, thereby 
promoting greater efficiency, and the modern destroyer must have 
large oil-tank capacity for ocean-going purposes, so that it is not 
easy to mect the various claims on the limited space available. 

The development of experimental tanks has enabled the best 
form of hull to be investigated and selected at comparatively small 
cost, and, although tank experiments have been made use of for 
a very long time, more attention has been paid within the last 
twenty-five years to the resistance of appendages such as propeller 
brackets, rudders, bilge keels, &c., the shape and design of which 
are now determined largely as_ the result of tests with proportioned 
appendages actually fitted to the model itself. Important work 
has also been carried out in special tunnels for screw propellers in 
order to arrive at the best design of propeller for the particular 
conditions of a high-speed vessel. Above the water line, air 
resistance is receiving more and more attention, and the evolution 
of the aircraft industry has indicated to the naval architect the 
importance of this aspect. It is in the foregoing ways, rather than 
in any radical alteration to the form of the hull itself, that reduction 
of resistance has been secured in recent years. 

The important question of saving weight has received sustained 
attention and the special high-tensile steels brought into use allow 
scantlings to be considerably lighter than formerly, notwithstanding 
that equivalent, and often greater, strength is retained. The art of 
welding and the applications of this method are extending. 

Turning to the developments in propelling machinery, it is 
exactly twenty-five years ago since the last of 10 destroyers built 
in this country for the Brazilian Navy was delivered; these 
destroyers all had twin-screw reciprocating machinery, each engine 
having one high-pressure, one intermediate, and two low-pressure 
cylinders, giving 4,000 shaft horse-power per engine, the revolu- 
tions at full speed being 370 per minute. 

Due to the inventive genius of Sir Charles Parsons, the turbine 
now has completely replaced the reciprocating engine, and about 
twenty-five years ago, when the change-over from reciprocating 
machinery to turbines definitely took place, the usual practice was 
for the turbine to be directly coupled to the propeller. This, 
however, necessitated the turbines being run at too low a speed for 
high efficiency, while, at the same time, the propeller was running 
faster than was desirable for the best results. In consequence, 
the direct drive soon gave way to the geared turbine, which permits 
both turbine and propeller to run at efficient speeds, and has 
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become universal modern practice. Gearing was made possible 
by metallurgical research and advances in the production of alloy 
steels, also by the invention of carefully-designed machines and 
tools for cutting the gearing. This form of drive, even when 
transmitting very high horse-powers, is now perfectly satisfactory. 

The turbine itself has been improved in many ways, and the 
advent of stainless steel, Monel metal, and similar materials have 
all played their part in creating the reliable and efficient marine 
steam turbine of to-day, while the production of aluminium alloys 
has enabled considerable savings in weight to be effected. Similar 
changes have taken place with auxiliary machinery, as witness the 
gradual replacement of reciprocating engines by turbines. On a 
modern torpedo-boat destroyer, feed pumps, circulating pumps, 
forced-draught fans and dynamo engines are all of the rotary type, 
and even the old reciprocating steering engines have disappeared, to 
be replaced by hydro-electric systems. Causes of vibration now-a- 
days are more thoroughly understood and dynamic balancing has 
gone a long way to its elimination. Important developments in 
condenser design, the introduction of closed-feed systems, and the 
production of cupro-nickel and other special alloy tubes, have added 
to the reliability and life of the whole machinery. Superior 
materials and methods of manufacture for pipework and attention 
to the details of such parts as expansion joints have led to greater 
reliability and ease of operation. The electrical industry has played 
an important part in producing and developing the special sections 
of auxiliary equipment that are necessary adjuncts to the modern 
high-speed fighting craft. 

With regard to generating plant there have been notable 
advances in the design of water-tube boilers, particularly in the 
direction of higher pressures and the use of superheated steam, 
and, more recently, despite the limited spaces available, by the 
introduction of airheaters. 

Twenty-five years ago the boiler pressure of a destroyer was 
220 Ib. per square inch, with no superheat, whereas in a modern 
destroyer, the boiler pressure is 400 Ib. per square inch, and the 
steam is superheated to 700 deg. F. The adoption of higher steam 
pressures and temperatures has resulted in greatly-increased 
economy in the main machinery, and modern oil-burning equip- 
ment, and the use of airheaters, renders the boiler units themselves 
more efficient. Higher steam pressures have necessitated the 
replacement of drums of built-up riveted construction by hollow 
forgings, and advances in this direction by the steel industry 
have made high-pressure boilers practicable. 

The following comparison of destroyer trials of a few months 
ago with those of a destroyer completed about twenty-five years 
ago show the advance in efficiency. The vessels were designed 
for 14,500 s.h.p. and 32,000 s.h.p., respectively, the first having 
direct-coupled, and the second, geared machinery. The propeller 
speeds were 750 r.p.m. and 450 r.p.m. ; weight of machinery, 442 
tons and 405 tons ; weight per shaft horse-power, 64 Ib. and 28-5 lb. 
The boiler pressure had advanced from 220 Ib. to 400 lb., and 
superheat from zero to 200 deg. F._ The oil per shaft horse-power 
for all purposes at full speed had decreased from 1-25 lb. to 
0-75 lb., and at low speed consumption trial from 2 Ib. to 1 Ib. 
The oil consumption for the main turbines only is, of course, 
much less. 

An article on high-speed craft would be incomplete without 
some reference to the type of vessel known as the “ C.M.B.,’ 
which was developed so largely during the later phases of the 
Great War. This type of boat, although limited in performance 
by reason of its size, nevertheless is a most interesting product of 
the naval architect. Advances in hull design contribute to the 
high speeds realised by modern C.M.Bs., but it is mostly to 
machinery developments that these outstanding performances are 
due. The weight per shaft horse-power of a high-power pe 
engine has been reduced to a most remarkable extent within the 
last quarter of a century, and the development in aircraft engine, 
where low weight is of such vital importance, has paved the way 
for improvements in the speed of this class of vessel. 








Wg 


“s oe 8? te te mw eS 


ie A, Aor, a, a 











ENGINEERING 








ARMY MECHANISATION 
By 
Colonel A. E. Davidson, D.S.O., A.D.C. 


NGINEERING in the Army comprises many subjects dealt 
with by different branches and corps. It is, however, 
proposed to deal with only two of these, owing to limits 

of space. Before setting the stage for the opening period of this 
review, it is necessary to go back to a date before the opening of 
the current century. 

In the South African War of 1899, some 50 traction engines 
and 2 steam lorries were operated by the Royal Engineers. 
Owing to their success, it was decided that steam road transport 
should be handed over to the Army’s transport corps, the Army 
Service Corps. The transfer started about 1902, and by 1910 
the R.A.S.C. were in full charge with a strength of about 600. 

The extended use of mechanical transport by the Army is 
really wrapt up with good cross-country performance. This was 
early recognised, but it has only been after prolonged trials, and 
the advent of materials and ideas not available in the earlier stages, 
that the present high degree of performance has been attained. 

The object in each stage of development has been to reduce 
the intensity of pressure on the ground, the earliest attempt being 
the Boydell wheel (about 1850), in which the intensity of pressure 
was very low, but the speed was also low. Next, the size of wheels 
was increased. This covered the South African War period, 
when wheels up to 7 ft. in diameter, 24 in. wide, and weighing 
2 tons, were used. This idea still held the field in 1910. The 
practical use of tracked vehicles was then just coming in and 
reached a high degree of success when tanks were introduced in 
1916. Since the War, whole-tracked and half-tracked vehicles have 
been developed on commercial lines, but the most important step 
forward has been the introduction of the low-pressure pneumatic 
tyre, whereby ground pressures have been reduced to such an 
extent that suitably-equipped road vehicles, especially if fitted 
with more than four wheels, can negotiate almost any sandy or 
soggy land that a tracked vehicle can cross, and that with but little 
deviation from standard commercial practice. 

The first acknowledgment that Motor Transport was a 
definite part of the establishment of the Field Army, was in 1905, 
when light steam tractors were allotted to the rearward echelon 
of ammunition supply in the field. At the beginning of 1910, the 
bulk of the Army’s transport was steam and an enrolment scheme 
for civilian vehicles only embraced light steam traction engines of 
about 5 tons weight unladen, running under the Motor Car Act. 
That year, however, saw the adoption of petrol-engined lorries 
for the supply columns and ammunition parks of the Field Army, 
and thenceforward motor transport made real progress ; like flying, 
it had to await the commercial development of the high-speed 
petrol engine to the necessary stage of reliability and flexibility. 
Considerable purchases were, however, not made till 1910, while 
the next year a subsidy scheme was prepared, covering types of 
petrol lorry that would be purchased by the War Department, 
and which would a subsidy when purchased by civilian 
owners. A small fleet had been built up on these lines by the time 
the Great War broke out, and the value of the subsidy design at 
once became evident, as British manufacturers were able to turn 
Over promptly to a type that suited War Department needs. 
Production rather than progress was the order of the day during 
the War, and the types were not much altered except in the way 
of details. 

The War was entirely responsible for the evolution of the 
tank, a fully-tracked, armed and armoured vehicle. Prior to 
the War, American caterpillars and the Hornsby chain tractor 
had achieved considerable success. The tank was evolved 
on fresh lines and, although slow and expensive to run, achieved 
decisive results. The post-war developments of the tank and 
other tracked vehicles has been considerable, mainly in the 
direction of obtaining greater speed, longer life to the tracks, and 
the lowering of running costs. 

Progress of Army mechanical transport has, however, come 
rather from the wheeled side than from the tracked side. Efforts 
were made after the War to design a pneumatic-tyred four-wheel 


drive tractor, but the machines did not prove to be acceptable for 
commercial use. The Army has, in point of fact, to depend mainly 
on commercial types of vehicle, and although it may guide design 
towards certain channels, it cannot force on the civilian user, 
without subsidies too heavy to be contemplated, types that have 
no economic justification in industry. 

During the winter of 1922-23, the Sahara Desert was crossed 
by half-tracked cars, and the next winter a similar crossing was 
made by 6-wheeled pneumatic-tyred cars. This established the 
conquest of the desert by wheeled vehicles, and as a result the 
War Department evolved its patented type of rigid bogey axle, 
which has since formed the basis of the Army’s cross-country 
transport. 

Between 1926 and 1929 the low-pressure pneumatic tyre was 
developed for lorry work, progress being assisted greatly by the War 
Department deliberately running tyres on soft ground considerably 
below the makers’ guaranteed pressures and showing that not only 
was performance vastly improved, but also that the tyres would 
stand up to this treatment. Suitable low-pressure tyres are now 
available for all types of lorry likely to be used by the Army, and 
it is possible to design four-wheeled lorries suitable for commercial 
use and production, which have cross-country performance but 
little short of that of a six-wheeled machine. 

Concurrently with the speeding up of Army movement due to 
mechanisation of its transport, Royal Engineer equipment has had 
to be modernised to keep pace with the tempo of the remainder of 
the Army. The time available for executing R.E. work, such as 
demolitions and defences, is likely to be very much reduced and the 
areas to be covered very much larger. Hand operations can no 
longer be employed in many instances owing to the time element. 

Field equipment for bridging water gaps, which, before the 
War, was on the basis of open pontoons, has been converted to 
decked-in pontoons, the shape of which was settled by trials in the 
Tank at the National Physical Laboratory. A new all-steel trestle 
has been designed to form the shore bays of such bridges. In 
addition, field bridges of a Meccano type have been standardised 
as equipment. Electric welding has been employed to k down 
weights. The heavier of these bridges enables gaps 96 ft. 
to be crossed. 

Motive power is replacing manual work, and since air com- 
pressors are necessary to drive pneumatic drills, picks, &c., a 
pneumatic instead of a electric system of power distribution has 
been standardised. The number of uses to which pneumatic tools 
can be put is very considerable, running saws, air lifts, motors and 
pumps. Another activity has been the re-design of searchlights and 
other appliances used in connection with them, chiefly with a 
view to increasing their range and adapting them to anti-aircraft 
purposes. Some of these ancillary devices are entirely new to 
the period, such as mobile sound locators for the detection of 
approaching aircraft. Every effort is made to employ time and 
labour-saving machinery to the fullest extent. To this end 
officers undergoing special mechanical engineering courses, now 
spend a part of that course on large civil engineering contracts, 
so that they may appreciate the extent to which time-saving plant 
can be employed. 

Finally, a word about the relationship between Army officers 
trained in mechanical engineering and the Institution of Mechanical 
Engineers. Since the War the War Office has recognised that 
corporate membership of the Institution will not only improve 
the education of their officers and ensure that it comes up to the 
skill and training that are expected of the mechanical engineer in 
civil life, but will also lead to closer co-operation between civilian 
and military engineers. As a result, corporate membership is now 
required in some branches as a condition of the grant of Corps 
pay, and in others of promotion. The Institution has responded 
to this gesture by setting out the standards required of military 
officers for membership and not merely admitting those duly 
qualified to membership, but also by welcoming them to friendship 
and to their committees and councils. 
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LOCOMOTIVE RAILWAY TRACTION 


By 
Sir Henry Fowler, K.B.E. 


T may truly be said that until about 25 years ago there had 
been little alteration in locomotive traction since the very 
early days of railways. The steam locomotive itself was the 

same in general design as left by George Stephenson. It is true 
that there had been some increase in size and boiler pressure and 
improvement in some details, but nothing more. This may seem 
strange, but the reasons are not far to seek. The requirements of 
traffic were not great, and the existing locomotives, particularly 
for passenger work, were able to deal with their small loads gener- 
ally at speeds approaching those even of to-day. The pressures 
and thermal efficiency were comparable, at that time, with those 
ruling for up-to-date stationary plant. 

The first great advance, both from a thermal and an economic 
standpoint, was undoubtedly in the employment in locomotives 
of superheated steam. Dr. Schmidt applied it practically about 
1902, when he devised the system now generally in use on steam 
locomotives. Hardly any ordinary locomotives, except those for 
shunting work, are now built without arrangements for supplying 
superheat to its steam. The saving of fuel may be taken as up 
to 20 per cent. or 25 per cent. of the previous consumption, whilst 
in addition, there is about an equivalent saving in water. It 
will readily be appreciated that such a saving has allowed an 
engine of the same weight being built so as to give increased capacity 
and power. 

This revolution—for it can be called nothing less—in steam 
locomotives during the past 25 years has become so universal 
that we are apt to forget that it is a practical advance, and un- 
doubtedly the greatest one, which has taken place during the 
period with which we are dealing. Many other alterations have 
been made in what we may call the normal steam locomotive, 
but none of the magnitude of the general adoption of the super- 
heating of the steam used. The one point which must always 
be borne in mind in these matters is, of course, the final economic 
aspect that ultimately decides the adoption or otherwise of any 
alteration or improvement. 

Close attention has been given to means of utilising some of 
the waste heat, either in the exhaust steam or in the escaping 
products of combustion. As regards the former, while the practice 
of allowing the exhaust steam to escape direct to the atmosphere 
is a wasteful one, viewed from a strictly thermodynamic stand- 
point, it is actually the basic principle upon which the success of 
the locomotive has been nga as it is solely due to the blast 
pipe that it has been possible to get such a large amount of power 
out of a relatively small boiler, to make the production of steam 
respond automatically to the demands of the engine. 

There are, however, certain methods which have been under 
trial but not yet universally adopted. One of these—perhaps the 
chief one employed in this country—takes advantage of the latent 
heat in part of the waste steam in the operation of an exhaust steam 
injector, thus saving a portion of the considerable amount of 
steam otherwise used for this purpose. More particularly on 
the Continent, feed-water heaters operated by mechanically- 
driven pumps are very largely employed. 

The practically universal adoption of the poppet valve in the 
widely-spread internal-combustion engine has drawn attention to 
its employment in steam locomotives, but, as yet, it has not been 
adopted to any great extent. Increasing attention is being 
given to the better use of lubricants. A fuller realisation of the 
small amount of oil actually necessary for lubrication has led 
to arrangements being made for it to be applied only where 
it is actually required. The success of design and reliability now 
attained are reflected in this country in the increasing number 
of high-speed and long non-stop runs, which are a feature of our 
services. 

Naturally, the employment of powdered fuel on land boilers 
has led to this being considered for steam locomotive purposes. 
Owing, however, to the fact that the successful application of 
powdered fuel on large land boilers is mainly due to the practically 
unrestricted space available, its application in a onal moving 
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boiler on a ‘ocomotive has not yet met with any general 
success. 

The two great advances in general steam engineering have 
been the adoption of the turbine and the employment of higher 
pressures. These could not but lead to their consideration in 
steam locomotive work. The conditions under which the turbine is 
most economically employed are when running at a constant speed, 
and at a fairly constant output. The steam locomotive, however, 
owing to the gradients of the road, &c., is subjected to a constantly- 
varying demand, especially in this country. It has to exert its 
greatest torque in starting from rest and overcoming the instan- 
taneously applied inertia of its load. ‘The most economical speed of 
revolution of a turbine is far too high for it to be applied directly to 
driving a locomotive, while if the best economical results are to 
be obtained, a condenser to create a vacuum must be provided. 
A large amount of experimental work has been done over the 
whole of the period under review, some of the earliest being as 
long ago as 1910. The most persistent work has been carried out 
with the Ljungstrém turbine, but the Reid-Ramsay, Reid-McLeod, 
Zoelly (Swiss) and Zoelly (Krupp) may also be mentioned. 

The other question of increase of pressure of steam must be 
referred to. Here there has been a steady advance. At the 
beginning of the period under review, except for the French com- 
pounds and those used on the North Eastern and Midland Railways, 
any pressure over 175 lb. per square inch was exceptional. This 
has gradually been raised, and many boilers of ordinary type now 
generate steam at 250 Ib. per square inch. Beyond this, several 
locomotives have been built with pressures up to 300 Ib. per square 
inch, this figure having been exceeded in the United States, while 
in some (the Schmidt and Loeffler in Germany and the “ Winter- 
thur”’ in Switzerland), steam at pressures up to 1,700 lb. per 
square inch has been employed, either for working the engine or 
for transference of heat. 

Twenty-five years ago, the internal-combustion engine was 
indeed with us, and certain small rail cars were in use, both in 
this country and on the Continent. More recently, the general 
adoption of the compression-ignition principle has given the con- 
sideration of its adaptation to railway work a great impetus. One 
difficulty in the way of this is the question of transmission. There is 
no engineering difficulty if electric transmission is employed, but the 
high first cost renders the overheads for interest, depreciation, &c., 
extremely heavy. If the units employed can be used for a consider- 
able number of hours per day, costs, naturally, can be spread over 
and become lower per mile. So far, this method of propulsion has 
been used chiefly for railcars and small-capacity trains. Considerable 
progress has been made in this country, and in Germany, where 
experiments have been made in the employment of hydraulic or 
purely mechanical air compression for transmission. In many 
cases the heavy overheads have to some extent been lightened by 
utilising this method of railway working for shunting engines, 
which can be worked without cessation for the whole of the 
24 hours, and here there seems to be a very promising outlook, 
especially with the advance which has taken place in increased 
torque at lower speed. 

One interesting feature is that both in this and many other , 
countries streamlining is receiving considerable attention to reduce 
resistance, and will doubtless be still more closely followed in the 
efforts being made to increase the speed of so many passenger trains. 

In connection with railcars driven by internal-combustion 
engines, pneumatic tyres have been applied to certain rail coaches, 
which are especially interesting from being extremely lightly built, 
the weight per passenger having been very materially reduced. 
Great reductions in weight have also been effected in certain 
instances in the United States by aluminium or stainless steel con- 
struction. In some cases streamlined trains of this kind have 
attained high sustained speeds, such as the 120 m.p.h. on the run 
of the Union Pacific Diesel-electric Pullman train, which reduced 
the time, as compared with the previous best across the Continent, 
by 57 hours. 
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RAILWAY ELECTRIFICATION 
By 
Sir Philip Dawson. 


HE success achieved by railway electrification in dealing 
T with suburban traffic is largely due to the introduction in 
1893, by Mr. Sprague, of the multiple-unit system of 
control, as this enabled any number of motor and trailer coaches 
to be formed into any desired train length, which could be controlled 
from either end. But even before that, in 1890, electric traction 
had been adopted on the first tube railway (the City and South 
London), the trains on which were operated by locomotives 
designed by Mr. Edward Hopkinson and constructed by Messrs. 
Mather and Platt, Limited, while the Liverpool Overhead Railway 
was electrically equipped under the supervision of Mr. Thomas 
Parker, with a view to reducing the risks of fire in the docks due to 
sparks from the steam locomotives. 

During the following years the steam-operated railways from 
Liverpool to Southport and from Newcastle to Tynemouth, as 
well as the elevated lines in New York and Chicago, were electrified 
to counteract tramway competition ; and the success achieved by 
this policy resulted in the conversion of the Metropolitan and 
District Railways in London and the Mersey Railway in Liverpool. 
The difficulty of ventilating long tunnels led to the lines of the 
Baltimore and Ohio Railway under the city of Baltimore being 
electrified in 1895, and subsequently a law was passed compelling 
the New York Central and the New York, New Haven and 
Hartford Railroads to adopt the same method in the tunnels under 
New York. For the same reason electric traction was also used 
in the neighbourhood of Paris by the Orleans Railway and through 
the Simplon Tunnel. The Valtelina line in Italy, where the 
gradients were severe and the tunnels numerous, was dealt with 
in the same way, and similar conditions led to the conversion of 
the Chicago, Milwaukee and St. Paul Railway. More extensive 
conversions also took place in Sweden, Switzerland, and Germany. 

The technical and economic success of these and other electri- 
fications resulted in its rapid extension after the War. For, in 
addition to enabling heavy traffic to be handled over steep gradients 
and through long tunnels and to increasing the capacity of a 
railway, electrification permits countries with little or no coal to 
utilise their water power ; or brown coal, such as is unsuitable for 
firing locomotives. In Switzerland, immediately after the War, in 
a time of great distress, it had the further benefit of keeping 
industry alive, which otherwise would have succumbed. Not 
only did railways themselves realise these advantages, but the 
electrical manufacturers and contractors carried out world-wide 
propaganda, so that great schemes of electrification have been 
undertaken in India, Australia, New Zealand, the Union of 
South Africa, and South America. Main-line electrifications 
exist in Brazil and Chile and suburban electrification in the 
Argentine. Japan has also electrified many of her main lines. It 
ls satisfactory to record that in all these countries our manufac- 
ae have equipped these railways most satisfactorily and success- 
ully. . 

Great Britain, on the other hand, has done nothing in main-line 
electrification, but on its suburban and inter-urban system the 
Southern Railway, which includes the old Brighton line, the 
South Eastern and the South Western Railways, has continued 
the policy initiated by the first of these undertakings, and has 
fulfilled the intention of that company of extending to Brighton, 
Eastbourne and Hastings. It well deserves the great success it has 
achieved. This company now operates about 980 track-miles 
in this way, a figure which will be increased when the conversion 
of the lines to Eastbourne and Hastings is completed. The mileage 
of electrified lines on the London Midland and Scottish Railway is 
244, of which 48 are worked on the high-tension direct-current 
system, while the London and North Eastern has 128 track miles 
and the Great Western about 18 miles. The total electrification is 
therefore 1,470 miles, or about 7 per cent. of the whole. In addition 
mention must be made of the extensive system of the London 
pense om Board, which covers 489 track-miles and 
arri 784,441 ngers in 1933. Liv also 
two electrified urban ibaa and Glasgow = mien 


The latest main-line electrification is that just completed 
by the Pennsylvania Railroad on all their services between New 
York and Washington. The fastest steam trains took 4} hours 
to run from New York to Washington, a distance of 226 miles ; 
electrically hauled trains take 3} hours and the maximum speed 
attained is 102 miles an hour. In France, electrification between 
Paris and the Spanish frontier at Irun is nearing completion, a 
distance of 512 miles. It is possible to-day to travel electrically 
from Modane to Leghorn, 274 miles, and from Bologna to Rome 
and Salerno, a distance of 425 miles. On the Paris-Vienna line, 
the 245 miles between Stuttgart and Salzburg are electrified, as 
well as from Basle to Salzburg, a distance of 400 miles. Through- 
out the world about 25,000 track miles of railway are worked 
electrically out of a total of 848,000. 

Experience has proved that there is little to choose between the 
various systems of electrification. As regards generation, the 
most satisfactory form is three-phase current at 50 periods, this 
being stepped up to the desi transmission pressure, which in 
Europe does not normally exceed 220,000 volts. In Great Britain, 
132,000 kV is the maximum having regard to the limited trans- 
mission distance, whilst in the United States, 500,000 volts is being 
considered. 

Until recently, a difficulty existed from the economic point 
of view in transforming energy from alternating to direct-current, 
and in changing the frequency of the former. The improvement 
of the mercury rectifier has materially altered the position, and 
the introduction of grid control will have far-reaching results. 
By the use of the rectifier, three-phase current can be converted 
into direct-current, and vice versa, and the frequency can be altered. 
Its operation and control are of the simplest character, and it 
requires less auxiliary apparatus than any other method of con- 
version. A rectifier on a vehicle will enable any type of electric 
locomotive to operate over any of the existing systems, direct- 
current, three-phase or single-phase. 

As regards electric locomotives, their general design has been 
largely standardised, direct drive by means of connecting rods 
or by the armature directly wound on the axles having been super- 
seded by the power being transmitted to the axle by means of 
flexible gears. As an example of modern electric locomotives, 
those operating the St. Gothard line may be mentioned. They 
have 16 driving wheels, length over buffers 111 ft., adhesive weight 
160 tons, total weight 244 tons, tractive effort at 38-5 m.p.h. 84,200 
Ib., and a continuous rating of 8,300 h.p. They haul 600-ton 
passenger trains at 39 m.p.h. and freight trains of 750 tons at 
31 m.p.h. on an up grade of 1 in 37. By regeneration on the down 
grade, they can slow down these trains from 40 m.p.h to 3 m.p.h. 

As far as bringing current to the train is concerned, for low- 
pressure direct-current a contact rail is used, whereas for high- 
pressure direct-current, and for three-phase and single-phase current, 
overhead conductors are used and have been standardised. 

The advantages of electric traction for dealing with passenger 
traffic in densely-populated areas were were clearly set forth in the 
Report of the Royal Commission on London Traffic in 1905. 
Since then, the Royal Commission on Transport and the Weir 
Committee on the Electrification of Railways have confirmed and 
emphasised that the electrification of railways is essential for dealing 
with this form of traffic. 

As regards main-line electrification, the Weir Committee 
unanimously reported that :—“ Electric traction has shown itself 
to possess definite elements of superiority over steam traction 
and the system is being extended wherever it has been adopted. 
Electrification places in the hands of the Traffic Manager a new 
system which enables him to offer more attractive transport 
propositions to the public and whose ial characteristics are 
capable of extensive development.” e French Minister for 
Public Works stated recently that: “ Electrification is essential 
as a fundamental and easy plan of national reconstruction ; it 
is not an unproductive financial burden, but carries with it the 
promise of increasing returns in the future.” 
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Colonel Sir Charles H. Bressey, C.B. 


for a review of modern road developments, for in the same 

month was held the first meeting of the Road Board, estab- 
lished under the Development and Road Improvement Funds Act, 
1909, “‘ for the purposes of improving the facilities for road traffic in 
the United Kingdom.” This heralds the entry of the Government 
into the field of highway administration, formerly regarded as a 
purely local responsibility. In 1910, however, the increasing range, 
speed, and weight of traffic began to create misgivings regarding the 
ability of lesall bodies to face unaided the task with which they 
had hitherto grappled, and although the funds distributed by 
the Road Board among highway authorities were small (less than 
1,500,000/. in 1913), the grants constituted a recognition of the 
Government's stake in the highway system. His Majesty’s Reign 
has thus been marked by the assertion of a national road policy, 
without which the recent developments of the British highway 
system would hardly have been possible. 

The outbreak of war in 1914 interrupted the activities of the 
Road Board, and after the Armistice, our road system, in common 
with other means of transport, was suffering severely from war- 
time neglect. To make good these deficiencies by a national 
organisation of wide scope, the Ministry of Transport Act was 
passed in 1919, and the Road Board was absorbed into the 
new Department, Sir Henry Maybury being appointed Director 
General of Roads. The classification of roads was achieved, and 
the usefulness of the Department was ensured by the passing of 
the Roads Act, 1920, which provided that duties on mechanically- 
propelled vehicles (the “ Road Fund ”’) should be applied for the 
purposes of grants towards the upkeep of highways. These grants, 
originally fixed at 50 per cent. for Class I Roads and 25 per cent. 
for Class II, were subsequently raised to 60 per cent. for Class I 
and 50 per cent. for Class II. The salaries of highway surveyors 
were also made eligible for 50 per cent. grants—a provision which 
has done much to improve the status of the profession. The 
Roads Improvement Act, passed in 1925, facilitates the acquisition 
of land, and enables highway authorities to prescribe building lines, 
to require adequate sight lines at corners, and to undertake roadside 
planting. The Local Government Act, 1929, placed upon County 
Councils the responsibility for the maintenance of all Class I and 
Class II roads, and also of all unclassified roads outside the urban 
areas. District Councils were thus relieved of onerous duties in 
relation to highways which had long ceased to be of merely local 
importance. Moreover, economy and efficiency were promoted 
by the concentration of functions in larger bodies whose organisa- 
tion and resources enable plant and staff to be advantageously 
utilised. Various town-planning measures, culminating in the 
Town and Country Planning Act of 1932, placed in the hands of 
local authorities the means of safeguarding future routes, and of 
preserving the amenities of roads. Legislation designed to 
accelerate the rebuilding of weak bridges owned by statutory 
undertakings, ¢.g., the Bridges Act, 1929, and the Road and Rail 
Traffic Act, 1933, have so far not availed to cure this grave blemish 
on the British road system, despite the repeated offer of 75 per cent. 
grants from the Road Fund. 

Turning now to the achievements of road engineers during the 
period, some indication of the range of their work is afforded by 
the road mileage of the United Kingdom, which stood as follows 
on March 31, 1934 :—Class I Roads, 26,663; Class II roads, 
16,774 ; unclassified, 134,385, making a total of 177,822 miles. 
The number of vehicles using these roads to-day is about 2} millions. 
The gross expenditure for the financial year 1932-1933, including 
maintenance, repair, improvement, widening and new construction, 
but excluding recoverable expenditure and loan charges, was little 
short of 51,000,000/. The corresponding figure for 1909 approached 
12,000,000/. The first pre-occupation of the Road in 1909 
was to cope with “ the intolerable and injurious nuisance arising 
from mud and dust,” to quote from the Board’s first report ; it is 
to the credit of road engineers that these twin troubles have long 
ceased to be a cause of public anxiety. 
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H” Majesty’s Accession affords an appropriate starting point 


Under the stress of unemployment in 1919, a review of various 
arterial road schemes was undertaken by the Ministry of Trans- 
port, and agreements were reached with the local authorities of 
Greater London for the initiation of work, with substantial aid from 
the Government. Negotiations of so novel a character, with so 
many public bodies, were not devoid of difficulty ; financial and 
administrative obstacles had to be overcome, and the road-building 
operations have extended over fourteen years, but to-day the results 
are seen in the existence of upwards of 200 miles of Greater London 
arterial roads, 100 ft. or more in width, and comprising not merely 
the bulk of the original programme, but also many subsequent 
additions, such as the Watford and Barnet By-passes, and parts 
of the North Orbital-road in Herts and Bucks. The North Circular- 
road, 25 miles long, was completed last year, as well as Silvertown 
Way, which facilitates access to the Port of London. 

The activity prevailing in the provinces is shown by the com- 
pletion of such schemes as the Birmingham-Wolverhampton road, 
the Glasgow-Edinburgh road, the Liverpool-Manchester road, the 
Inter-Valley road in Glamorganshire, the ring roads round many 
great cities, and the by-passes, upwards of 300 in number, which 
have relieved traffic pressure in the narrow streets of towns and 
hamlets. Under the Trunk Road programme initiated by the 
Ministry of Transport, 1,000 miles of the most important Class I 
roads have been brought up to modern standards ; a conspicuous 
example can be seen on the Chester-Bangor road, in Caernarvon- 
shire, where tunnels have been driven through rocky headlands and 
a viaduct carried across the sea-shore. 

Among modern bridges of outstanding magnitude may be 
mentioned those at Berwick-on-Tweed, Newcastle—Gateshead, 
Boothferry over the Ouse, the Thames bridges at Richmond, 
Chiswick, Hampton Court and Lambeth, and the vertical-lift bridge 
over the Tees at Middlesbrough. Particular interest attaches to 
the Mersey Tunnel, which Their Majesties opened last July. 

Road design has of late years been influenced, not merely by 
the increase of traffic, but also by the alarming rise in the number 
of accidents, the fatalities recorded for the year 1933 being 7,202. 
On important traffic routes the layout generally adopted consists 
of separate carriageways for up and down traffic, divided by a 
central reserve, so as to eliminate head-on collisions ; grass verges 
and footways are provided, and where sufficient width between 
fences can be secured (say 120 ft.), lateral service roads are con- 
structed to accommodate local traffic. Traffic at cross-roads is 
protected by circuses or the installation of light signals ; in some 
instances the construction of bridges or subways is undertaken, 
enabling the streams of traffic to cross one another at different 
levels. Cycle tracks, so familiar in Holland and Belgium, have 
not become customary in our country, but last year the Middlesex 
County Council decided to provide them along the Western- 
avenue, and the experiment is also being tried in Buckinghamshire. 

The range of materials available for road construction has greatly 
increased, and the specifications prepared by the British Standards 
Institution have lightened the responsibilities of road engineers ; the 
research undertaken at the Harmondsworth Laboratory and the 
experimental work conducted by the Ministry of Transport have 
proved of great value in promoting the use of non-skid surfaces. 

The International Roads Congress held at Munich last year, 
enabled a general view to be gained of work abroad, especially the 
new motor roads which the Government of the Reich is building. 
In France, the problem of Alpine roads has been attacked, and as 
part of the programme, a road is being constructed over the Iseran 
Pass (9,090 ft.), which slightly exceeds the altitude of the Stelvio 
Pass, and will be the highest road in Europe. In Italy, much 
attention has been directed to the building of roads reserved 
exclusively for motor traffic (Autostrade), the first examples being 
those connecting Milan with the Lakes of Como, Varese 
Maggiore ; among the more recent routes of this type may be 
mentioned the Rome-Ostia Autostrade. The works undertaken 
in North America have been on a scale too large to be considered 
in this short review. 
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TUNNELLING 
By 
Sir Basil Mott, Bart., C.B., F.R.S. 


URING the last 25 years many tunnels have been con- 
D structed in various parts of the world in connection with 
railway, roadway, water, sewage, and hydro-electric 
schemes. These tunnels vary in size from a few feet in diameter 
up to the 72 ft. internal maximum width of the Rove tunnel in the 
south of France, which accommodates the Marseilles-Rhone Canal. 
The methods employed in their construction have also varied 
greatly. Many developments have taken place, particularly in 
the United States, but everywhere there has been an unceasing 
desire to improve on the old methods of carrying out work, to 
adopt new appliances, to increase the speed of construction, and 
to reduce costs. In the United States, from the point of view of 
length, the largest scheme has been in connection with the Colorado 
River aqueduct, where some 90 miles of 16-ft. diameter concrete- 
lined tunnels have been constructed. Progress rose to 716 ft. per 
month at a single face in rock, and to 1,027 ft. in gravel. 

Perhaps the most successful tunnel from a traffic point of view 
has been the Holland tunnel under the River Hudson at New 
York. It was opened in November, 1927, and consists of twin 
tunnels, 29 ft. 6 in. external diameter, lined with cast-iron, finished 
off with concrete and glazed tiling. The carriageway in each 
tunnel is 20 ft. in width between kerbs. The traffic accommodated 
rose to 12,756,174 vehicles in the year 1931, though this figure 
has declined somewhat since, owing to the financial depression. 

The Holland tunnels were constructed by means of closed 
shields which, when pushed forward, displaced bodily the mud 
through which the tunnels were built, with the exception of a 
small percentage of the material, which was allowed to flow into 
the tunnel in order to provide steerage for the shields. 

In the case of the sub-aqueous portion of the vehicular tunnel 
under the estuary between Oakland and Alameda, commenced in 
1926, a channel was dredged in the bed of the estuary, and the 
pre-cast sections, 37 ft. in external diameter by 203 ft. long, of the 
reinforced-concrete tunnel, were lowered on to grade piers, the 
joints between the sections being formed by concrete in situ. 

In the Detroit-Canada vehicular tunnel, constructed in 1929- 
1930, the sub-aqueous portion was also constructed by placing the 
tube in a dredged channel previously prepared, but differed 
from the Oakland-Alameda tunnel in that a shell of #-in. 
plate, welded and riveted to form a tube of 31-ft. diameter, was 
first made, and, after being floated, was lined and encased with 
concrete. The sections were octagonal in cross-section, 35 ft. 
wide by 248 ft. long, and were merely bedded on a sand cushion. 
These three instances show how tunnelling work can be revolu- 
tionised by the adoption of bold and novel methods. 

On the Continent, in addition to the Rove tunnel previously 
mentioned, important tunnelling works have been carried out in 
Paris, Berlin and Antwerp. In Italy, the most interesting project 
is, perhaps, the Bologna-Florence “ Direttissima” tunnel. It 
is 11$ miles long and accommodates two lines of railway track. 
Great difficulties were experienced in connection with inflammable 
gases met with in the ground, and also large quantities of water. 

In this country, the tube railways of London are such a familiar 
means of transit that it may not be realised that they constitute 
the longest system of tunnels in the world as they have an aggregate 
length of over 100 miles. Of this total, about 38 miles have either 
been enlarged or constructed since 1910. In the construction 
of the running tunnels and the station tunnels, very few develop- 
ments have taken place since the introduction of the Greathead 
shield, first used in 1886. Greater speed has been obtained by 
means of Price’s rotary excavator fitted inside the shield, with a 
mechanical belt conveyor at the rear to deal with the excavated 
material. The average rate of construction of 11-ft. 8}-in running 
tunnels has increased from 70 ft. per week with an ordinary Great- 
head shield, to 140 ft. per week with a rotary excavator. 

The expedient of pugging the face with clay at the periphery 
of a specially-designed hooded shield (invented by Sir Harley H. 
Dalrymple-Hay) has greatly decreased the loss of compressed air 
in bad ground. 


When the Edgware, Highgate and Morden line was enlarged 
from 10 ft. 2 in. and 10 ft. 6 in. to 11 ft. 8} in. diameter from 
Euston to Clapham, during the years 1922-1924, a special annular 
shield was devised whereby the trains were able to run through 
the shields during the day, the work of enlargement proceeding at 
night only. Thirty-three of these shields were employed, and, 
in addition, about 250 faces were opened up where the enlargement 
was Carried out by hand. 

London tube railway tunnels being at a deep level, means o: 
communication with the streets above had to be provided, and 
these consisted of large passenger lifts on the earlier lines ; escalators 
have, however, been widely adopted in recent years. The escalator 
tunnels are on a slope of 1 in 1-732, and their construction has 
involved very special methods, particularly under heavy buildings. 

The largest diameter escalator tunnel driven to date has 
been an internal diameter of 30 ft., and contains four escalators 
side by side. The most recent development in connection with 
the construction of escalator tunnels is the chemical treatment of 
the ballast overlying the London clay, thus permitting the tunnel to 
be formed in a more or less watertight compartment isolated from 
the surrounding ground. 

The Mersey tunnel between Liverpool and Birkenhead is now 
familiar to many ; but there are points in connection with it that 
are of wide interest. Originally, six lines of traffic were desired, 
four lines for ordinary road traffic and two lines for trams, and 
it was found to be cheaper to place these in one tunnel of large 
diameter, namely, 44 ft. 6 in., than to construct two or three 
tunnels. This was feasible at the Mersey tunnel site owing to the 
ground being good, sound rock, but in many soils this plan 
could not be adopted, and it would be cheaper to construct several 
smaller tunnels. The rock also made it possible to construct the 
large junction chambers in which the branch tunnels diverge 
from the main one. These branches undoubtedly tend to slow 
down the traffic in the main tunnel at these junction chambers, 
and in future schemes this should be borne in mind. Fly-under 
or fly-over junctions were considered for the Mersey tunnel, but 
many constructional difficulties arose, quite apart from the cost. 

All horse-drawn traffic has been debarred from using the tunnel, 
and it is possible that this precedent will be followed in the future. 
The figures of the traffic in the Blackwall and Rotherhithe tunnels 
show that, of the vehicles using them, about 96 per cent. are motor- 
driven and about 4 per cent. are horse-drawn. The horse-drawn 
vehicles impede the motors, thus greatly reducing the capacity. 

Pedestrian traffic has also been debarred from using the Mersey 
tunnel. Footpaths wide enough to be safe add considerably to 
the cost of a project, and the proper place for the would-be pedes- 
trian is the interior of a ’bus or car, by means of which he can reach 
his destination much more safely and rapidly. The very heavy 
cost of a tunnel can only be justified as a rapid transit proposition. 

The problem of ventilating tunnels to be used by motor-driven 
traffic has proved to be a very vital and somewhat expensive one. 
From experiments it has been established that the proportion of 
carbon monoxide emitted from the exhausts of motor vehicles 
should not be allowed to rise above 2} parts to 10,000 parts of 
fresh air under normal working, or to more than 4 parts in 
10,000 under exceptional conditions and for a period of not more 
than two or three hours. This involves the uniform introduction 
of large quantities of fresh air into the tunnel and their subsequent 
extraction. In all modern tunnels this has been effected by means 
of a longitudinal duct or ducts under the carriageway, with 
closely-spaced connections to the traffic area. In the American 
tunnels and in the tunnel at Antwerp, the vitiated air is then 
drawn up into a duct in the tunnel roof, connecting with the ven- 
tilation station, and is exhausted by fans and vertical shafts, but 
in the Mersey tunnel this upper duct has been omitted. From 
experiments carried out in the tunnel itself during construction, 
the upper duct proved to be unnecessary in a tunnel of this size, 
and its abolition led to a large saving in the power required 
for the exhaust fans. 
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HEAVY CROSS-COUNTRY TRANSPORT 


By 
Sir John E. Thornycroft, K.B.E. 


which has taken place during the last twenty-five years 

is, undoubtedly, due to the development of the motor 
vehicle. If one looks back at the past history of mechanical 
development in connection with steamships or railways, it is clear 
that such a rapid and marked change has not previously occurred. 
While steam played an important part in the early evolution 
of motor transport, the development of the small high-speed 
internal-combustion engine has been mainly responsible for what 
has occurred, but the part which the pneumatic tyre has played 
must not be lost sight of. 

In pre-war days, reasonably good pneumatic tyres were in use 
in large numbers on the lighter type of vehicle, but the heavier 
classes for goods and passenger services were only fitted with solid 
rubber tyres. These gave good results on well-made roads, and with- 
out them the vehicles would have been greatly limited in their useful- 
ness, but off the roads and on dirt tracks solid rubber tyres gave 
little, if any, advantage over a steel-tyred wheel of equivalent width. 
Motor vehicles for commercial purposes were in use in countries 
where there were no metalled roads, and in other undeveloped places 
where there were merely tracks, from twenty-five to thirty years 
ago, but they were generally fitted with some form of wide steel- 
tyred wheel developed from agricultural-engine practice. As soon 
as the pneumatic tyre was a proved success on cars, people found 
that they could drive across country over comparatively soft ground 
with makes of cars in which the transmission gear and springs 
would stand the extra strain. 

Lighter types of motor vehicle were rapidly coming into use in 
undeveloped countries all over the world prior to the War. The 
experience gained by our military authorities during the war period 
caused them to urge the development of the pneumatic-tyred goods 
vehicle, and then of with more than four wheels, with a 
view to limiting the axle loads. There was, of course, a very 
rapid development and rate of production in the lighter types of 
pneumatic-tyred goods vehicles in America, but credit should be 
claimed in England, particularly for the War Office authorities, 
for the successful development of the rigid six-wheeled type. 

During the years of reconstruction, overseas countries had to 
make up their minds regarding developments to meet growing 
transport requirements, and it is interesting to review what has 
taken place in some of our principal Dominions and Colonies. In 
South Africa, the policy of the management of the Government 
Railways was to try feeder services run by motor vehicles. At the 
time they decided on this policy, really successful pneumatic tyres 
for heavy loads had been developed, and large six-wheeled vehicles, 
generally similar to those which had been urged by the British War 
Office, were made available and adopted, with the result that the 
road services of the South African Railways at once proved a 
marked success, and the railways have not been burdened with a 
large mileage of unremunerative feeder branch lines. 

The developments in some of the other Colonies and Dominions 
have been of a very different nature. In the Crown Colonies, a 
large additional number of railways have been laid down at heavy 
capital outlay, while independent motor-vehicle owners have taken 
so much of the available traffic that it does not seem possible for 
the railways to be made to pay; as a consequence suggestions 
have been made to limit or prevent competition from the road 
vehicles by legislation. As long as the cross-country vehicle ran 
over a track which could not in any sense be called a proper road, 
no one worried about its gross weight or axle loads, and the user 
adopted what appeared to suit him best. At some seasons of the 
year, the passage of his vehicle over the ground made the surface 
better, and in other weather conditions deep ruts were cut. With 
the increase of traffic, tracks were graded and drained, and, in 
some cases, surfaced with laterite, or some other suitable material, 
making them much better for both heavy and light vehicles; but 
when this stage has been reached, the responsible authorities 
generally have adopted the same attitude with regard to their roads 
as that taken up in the older countries. In many of the Crown 
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Colonies, Australia and New Zealand, legislation has been passed 
limiting the total weight of vehicles and axle loads, and the same 
system has been followed in other parts of the world. This has 
resulted in very greatly assisting the sales of the lighter and cheaper 
types of American vehicles. 

While the changes that have been described have been going 
on, there has been a simultaneous development of the larger size 
and low-pressure pneumatic tyres. On sandy desert and soft 
ground, four-wheeled vehicles fitted with these low-pressure tyres, 
provided they have adequate power and suitable gearing, have 
shown that they are capable of going across as difficult country as 
the earlier six-wheeled models fitted with high-pressure tyres. The 
four-wheeled vehicles are now to be found traversing country 
which, a few years ago, would have been thought quite impossible, 
though this does not mean that the six-wheeled or eight-wheeled 
vehicle has been altogether displaced. The latter are necessary 
for specially difficult conditions, or where axle loads are strictly 
limited. The case of an eight-wheeled vehicle, which has for some 
time been running a service for the Government in the Northern 
Territory of Australia, may be referred to as an example of what is 
possible with the largest type of unit. 

In a short review of the changes and developments of the motor 
vehicle for cross-country service of the last twenty-five years, it 
is not possible to refer to all the improvements of design. 
The most important development in the last few years is the 
successful application of the compression-ignition or Diesel engine 
to goods and passenger-carrying vehicles. While it is more costly 
to make, its higher thermal efficiency and capacity to make use of 
cheap fuel enable it to show considerable economies when the 
vehicle is hard worked and does a considerable mileage. In 
tropical climates wastage of fuel by evaporation is greatly reduced, 
as is also risk of fire. 

In recent years there has been a tendency on the part of 
economists and politicians to neutralise any advantages which 
engineers are able to give to the community through improvement 
in design, and the Chancellor of the Exchequer now proposes to 
tax the vehicle fitted with compression-ignition engine, in a way 
to offset considerably the inherent advantage it possesses over the 
normal type. Already in this country the licence duties have been 
made extremely high—it was said to balance the effect of the petrol 
duty ; but it is being said now that the steps taken have not proved 
sufficient. 

While developments may be hampered by legislation at home, 
abroad there is every indication that a greatly-extended use will be 
made of these engines. Whether they will eventually supersede the 
petrol type remains to be seen, but at any rate, in Russia, where 
experiments have been carried out on a very large scale, this seems 
probable. Last year the most elaborate trials were made there of 
motor vehicles fitted with Diesel engines sent in from all parts of the 
world. On the results, it is said that the Russian Government have 
decided that, in future, their goods vehicles, tractors, &c., will ail 
be fitted with compression-ignition oil engines, and it seems safe 
to prophesy that, unless for some reason it does not suit the oil 
companies to provide the fuel or there is special legislation to limit 
the movement, a large proportion of goods and passenger vehicles 
everywhere will be fitted with the type in future. 

The manner in which legislation at Home has had the effect 
of encouraging manufacturers to produce particular types has 
been exemplified by the horse-power rating for taxation purposes, 
and it is generally agreed that, in the past, this had a most detri- 
mental effect on the country’s export trade. There would appear 
to be now some danger of the heavy taxation of oil-engined vehicles 
hampering the development in this country, and hence affecting 
export business. Manufacturers are now selling for use in the 
home market such very light tare weights for the loads carried that, 
even when the best possible materials are employed, there is only 
a very small factor of safety ; and, if the same designs are sold for 
service in countries with undeveloped roads, the effect on the British 
makers’ high reputation may be very detrimental. 
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INLAND WATERWAYS. 


THE WELLAND SHIP CANAL, CANADA. 


Length, 25 miles; Total Lift, 825°5 ft.; Size of Locks, 820 ft. by 79 ft.; Lift. 46°5 ft.; 
Height of Largest Gates, 82 ft. 


SS. “ Lemoyne’’ (14,500 tons) in No. 4 Lock. 
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ROAD PASSENGER TRANSPORT 


By 


Sir Percival L. D. Perry, K.B.E. 


T is difficult to realise that it is barely fifty years since the 
I first primitive internal-combustion engine was constructed. 
So familiar are we with the part the motor-car plays in 
our lives to-day that we scarcely stop to think how important that 
art is, or to remember how recent the commercial development 
of the car has been. Yet it is only during the present century 
in this country that this development has taken place ; and only 
in post-war years that expansion has been rapid and continuous. 
Twenty-five years ago the car had not long been liberated 
from the restriction of a speed limit of four miles per hour, and the 
obligation of having a man to walk in front with a red flag. But 
by 1903, motor-cars had become numerous enough to merit an 
Act of Parliament, and were then allowed to travel at twenty miles 
an hour, a restriction under which they nominally laboured for 
twenty-seven years. In 1910, the private motor-car was already 
becoming a common sight on the roads of Great Britain ; and was 
beginning to replace the horse. But there were still only some- 
thing in the neighbourhood of seventy-five thousand of these cars, 
to compare with the one million, three hundred thousand odd of 
the present day. This vast increase becomes even more remark- 
able when we realise that the last million is entirely a post-war 
development. During the first ten years of this Reign the number 
was little more than doubled ; during the last fifteen the increase 
has been little short of sevenfold. If these figures are related to 
the population, we find that there is now a private car to every 
thirty-five persons ; twenty-five years ago there was one car to 
every six hundred persons. 

This increase in demand has been accompanied by enormous 
developments in car construction. The car of 1910 would be an 
odd sight on the roads to-day. Until that time the motor industry 
had perhaps been more occupied with the production of a car 
that would work, than with attention to comfort or design. 
Engine reliability came first, and not until this had been secured 
was much attention paid to other matters; so that the car of 
those days was a cumbersome and comfortless vehicle by modern 
standards. Many will still remember them, with their high 
clearance from the ground ; the back seat still often higher than 
the front; the big clumsy mudguards; the heavy, metalled 
lamps; and the complete lack of order and simplicity in their 
design. It is incidentally interesting that only about this time 
was it becoming the regular practice to fit a windscreen as part 
of the standard equipment. 

The fact is that body designers had only just come to realise 
that a mere adaptation of old carriage building methods was quite 
inadequate to meet the needs of the new transport. It is only 
necessary to compare the uncomfortable seats of these old cars, 
exposed to all weathers, with the modern comfort of the draught- 
proof saloon, or to contrast their ugly exterior appearance with 
the modern simplicity of design and fluency of line, to realise 
what immense progress was made once effort had been directed 
to the adaptation of the design to the purpose of the car. The 
development of the light metal bodywork has, of course, assisted 
this change; while the resulting reduction in costs of body 
construction, together with the invention of the “ sunshine roof,” 
has enormously increased the popularity of the saloon car, which 
has proved particularly well suited to British climatic conditions. 

Perhaps, the most obvious way in which the average car of to- 
day differs from its predecessor of 1910 is in its smaller size. The 
increased popularity of the car has only been made possible by 
the reduction of the cost to the average motorist. This has meant 
the production of the small and “ baby ” cars to suit the means 
of the new market ; and has in itself further contributed to reduc- 
tion in price by making possible the standardisation and specialisa- 
tion of mass production. 

Of the development of engine construction, it is not possible 
to say much in a general survey of this nature. Although improved 
design and construction has taken place in almost every part, the 
motor-car engine of 1935 still remains in essence the engine of 1910. 
The chief aim of the car designer, and his greatest achievement, 


has been the production of the efficient, low horse-power car to 
meet the demand occasioned by the 1920 tax. Otherwise develop- 
ment may be summed up in the words, greater efficiency and 
greater simplicity. Everything possible has been done to make 
the car safer and more fool-proof, and to make driving more and 
more automatic, so as to leave the driver free to concentrate on 
the road. It is only necessary to mention such developments as 
the automatic ignition controls, the four-wheel brakes, or the pre- 
selective gear to illustrate these obvious points. 

The effect of the last twenty-five years’ development in private 
car construction has been to provide a highly perfected and easily 
controlled mechanical vehicle within the reach of well over a 
million people in this country. The car of 1910 was the luxury 
of the well-to-do. The car of 1935 is the normal property of the 
middle classes. 

The development of the motor-’bus is considerably more recent 
than that of the private car. Even in 1910, motor-’buses had not 
entirely replaced the old horse *bus in the streets of London, 
although replacement was rapidly taking place. It is interesting 
that in that year, of the ninety-two services operated in London, 
sixty-one were still run by horse *buses, and only thirty-one by 
motor ; but this proportion changed rapidly, and before the war 
the last horse *bus had gone from the London streets. 

These early ’buses bore as little resemblance to their modern 
successors as the 1910 car to the modern streamlined saloon. It is 
still easy to recall the old, high, single decker ’buses, or the uncovered 
double-deckers with their uncomfortable seats and bad springing, 
causing much damage to the roads with their solid rubber tyres. 
The change to the modern six-wheeled double-decker with pneu- 
matic tyres and comfortable springing, has been largely a post-war 
development. It is now difficult to imagine the almost complete 
lack of public transport facilities in most of the towns of this 
country, even after the war. The growth of motor-’bus transport 
here has been an important factor in the development of town 
life. 

Following the development of urban bus services, we have 
seen similar development in rural areas, the starting of pleasure 
tours, and, finally, within the last ten years, the development of 
the long-distance ’bus routes. These services, particularly the last, 
have only been made possible by the improved construction of 
the vehicles. Long-distance travel would have been quite unbear- 
able in the ’buses of fifteen years ago ; whereas to-day there is little 
more discomfort than in riding in a private car. This increased 
comfort has largely been due to the development in comparatively 
recent years of a *bus chassis, as distinct from that suitable for a 
goods vehicle. 

The extent of the development in the motor-’bus field is not 
easy to illustrate, except from memory and observation. It is 
common knowledge, however, that in pre-war years travel by 
this means was almost entirely confined to urban areas. To-day, 
nearly five and a half billion passenger journeys are made by ’bus 
every year ; and, although the great part of these are on short- 
stage services, seventeen million were made in 1934 by express 
coach. There seems to be no doubt that this type of transport 
is increasing, and will continue to increase. 

From this brief survey it can be seen that during the last twenty- 

five years the motor-car has developed at an astonishing rate, 
practically without a setback ; and that it is now firmly established 
as the major form of road transport, having ousted in turn, horse, 
steam and electric power. During these years, the car has rapidly 
improved in construction and design at steadily reduced cost ; 
while at the same time have come increased safety and increased 
speed. 
. The importance of the part played by the car in the life of the 
nation need hardly be stressed. It has been instrumental in open- 
ing up isolated areas, and in broadening the range of movement, 
and hence the minds, of millions of people. In these and other 
ways the motor-car has contributed very largely to the social and 
economic development of the country. 
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HARBOURS, DOCKS AND INLAND WATERWAYS 


By 
Sir Leopold H. Savile, K.C.B. 


ITH a few notable exceptions, there has not been any great 
W activity in the construction of large undertakings of this 
nature in Great Britain during His Majesty’s Reign for 
the following reasons: It was only four years after His Majesty 
came to the Throne that the Great War started in 1914, and for the 
period of the War, with the exception of Rosyth Naval Base, up 
till 1918, little or nothing was done in regard to the construction of 
such works. During the boom period, which occurred shortly after 
the War, preparations were made for the carrying out of various new 
docks, harbours and canal systems, but except in the cases of those 
referred to later, before most of them could be commenced, trade 
depression tended to put a stop to such activities. In 1923, a paper 
was submitted to the Permanent International Association of Naviga- 
tion Congresses in London, which showed that the estimated cost of 
harbour and dock works increased as the cube of the draught to 
be provided, and, in consequence of the great cost involved, it is 
only in such ports as London, Liverpool and Southampton, which 
are called on to provide facilities for deep-draught vessels of the 
Atlantic service, that these special facilities have been provided to 
accommodate vessels of the Queen Mary class. It is generally 
recognised that for all ordinary purposes a draught of 35 ft. should 
meet all requirements for some time to come. Both the Suez 
Canal and Panama Canal have sufficient depth to take vessels of 
this draught. 

Not more than a short summary can be given here of the more 
important undertakings that have been constructed during the 
period under review, commencing with some British examples. 
With regard to harbours, the only one in this country which has 
been in progress during His Majesty’s Reign has been that of 
Peterhead. Intended for a harbour of refuge principally for the 
fishing fleet, it also acts as such for any vessels which may require to 
shelter between The Forth and Invergordon. The harbour is 
formed by two breakwaters starting from the north and south sides 
of the bay. The southern breakwater consists of blockwork built 
on a mound of rubble stone, and is 2,850 ft. long. In the northern 
breakwater, which will ultimately be 1,500 ft. long, the blockwork 
is carried right down to the rock. 

In Palestine, the harbour of Haifa, which was opened in 1933, 
is probably better known as being the terminal of the oil-pipe line 
bringing oil from Iraq. ‘The harbour is formed by a main break- 
water and lee breakwater 1} miles and 4 mile, respectively, leaving 
an entrance 600 ft. wide. These breakwaters are constructed of 
large blocks of natural stone. 

As mentioned, facilities have had to be provided at certain 
Home Ports to deal with the largest type of passenger ships, and 
in this connection important extensions have been carried out 
at London, Southampton, Glasgow and Liverpool. At the 
Port of London, work has been in progress during the last 
twenty-five years in connection with an extensive programme 
prepared by the late Sir Frederick Palmer, which consisted, in 
addition to providing facilities for deep-draught vessels, of the 
gradual modernisation of the whole system of docks under the 
control of the Port of London Authority. During this period, 
upwards of 20,000,000/. have been expended. The principal works 
included, at Tilbury Dock, a new entrance lock, 1,000 ft. long and 
110 ft. wide, and a dry dock capable of taking vessels up to 950 ft. 
in length. A large new floating landing stage is a feature of this 
scheme. The large King George V Dock was opened by His Majesty 
the King in 1921. ‘The works comprise a wet dock of 64 acres, 
with a depth of 38 ft. of water and a total length of quay of just 
over two miles. The wet dock is connected to the existing Royal 
Albert Dock by a passage 100 ft. wide, with a depth of 35 ft. This 
work was started in 1912, but was held up during the War. 

At Southampton, the largest floating dock in the world was 
completed in 1924. The main structure is 960 ft. long, 170 ft. 
wide, and 70} ft. high (overall measurements). Another extensive 
work was commenced in 1925, the first portion being completed 
in 1933, when the King George V Graving Dock was opened by 
His Majesty the King on July 26. ‘This graving dock—the largest 
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in the world—is 1,200 ft. long, with an entrance width of 135 ft. 
and a depth on the sill of 47 ft. at H.W.N.T. In addition, eight 
berths have been provided at a quay wall 7,000 ft. long, with a 
minimum depth of 40 ft. at L.W.O.S.T., equipped with cranes, 
sheds, sidings, &c., for dealing with all classes of cargo. Another 
important extension is that carried out at Grimsby, and a new 
port has been constructed at Bromborough, on the Mersey. 

In India, the Bombay Port Trust have built the Alexandra 
Dock, 50 acres in extent, containing 17 deep-water berths, and 
leading out of this dock is a dry dock 1,000 ft. long and 100 ft. 
wide. The foundation stone of the Alexandra Dock was laid by 
His Majesty when he was Prince of Wales ; it was opened in 1914 
and used for military purposes during the War. Work was com- 
menced on the King George’s Dock, Calcutta, in 1921, which 
consists of a lock 700 ft. long and 90 ft. wide, with a depth of 
32} ft. of water at lowest tide level. Here there are two graving 
docks in tandem, parallel to the lock and on the downstream side 
of it, each 590 ft. long and 80 ft. wide. In addition, there are 
424 acres of wet dock, comprising a turning basin 800 ft. in diameter, 
with 4,500 ft. of quay wall, transit sheds, road and rail facilities. A 
completely new port in India was opened by His Excellency the 
Viceroy in 1933, at Vizagapatam, situated on the east coast about 
half-way between Madras and Calcutta. The approach channel, 
which has been dredged to a depth sufficient to take large vessels 
and whose entrance is protected from the effects of tidal currents 
and monsoon storms by a breakwater, runs up the mouth of 
a large creek to a turning basin and wharves, situated in a well- 
protected position to the west of Vizagapatam. The breakwater 
is formed over a nucleus of two scuttled ships, this method being 
necessitated by the limited time available in the fair-weather months. 
At Singapore, in addition to the Empire Dock completed in 1914, 
extensive reconstruction of the old wharves was carried on, and by 
1917 a new quay, having a total length of 9,700 ft., was completed. 

In connection with the requirements of the Admiralty for H.M. 
ships, two important new dockyards have been constructed at 
Rosyth and Singapore, both provided with dry docks and floating 
docks, and all the other facilities necessary for dealing with the 
repair, maintenance and provisioning of capital ships that are 
required in a modern naval dockyard. The work at Rosyth was 
sufficiently far advanced for it to be taken into use during the War, 
when it proved invaluable to the Grand Fleet. Singapore, which 
was commenced in 1929, is now nearing completion. 

It has not been possible within the confines of this article, to deal 
with the progress made in dock construction abroad, but with regard 
to inland waterways, there are among many others four in connec- 
tion with which work of outstanding importance has been carried 
on during the period under review, namely : the Suez Canal, Panama 
Canal, Welland Canal, and the Rhone-Marseilles Canal. The 
work on the Suez Canal, commenced in 1921 and completed 
last year, consisted of widening, as well as deepening the canal to 
13 m., thus enabling more rapid passage through the canal of 
vessels of up to 35-ft. draught. The Panama Canal, which was 
opened in 1914, has been so fully described as scarcely to need mention 
here, except to note that the standard size of the locks is 1,000 ft. 
by 110 ft., and 40 ft. in depth. The Welland Ship Canal, in 
Canada, which connects the Lakes Ontario and Erie, is 27} miles 
long, and can accommodate vessels up to 25-ft. draught. There 
is a difference in level between these two lakes of 325-5 ft. The 
canal is lighted, and operated through by electricity. With regard 
to the Rhone-Marseilles Canal, the first section between Marseilles 
and Martique is nearing completion. The principal feature of this 
canal is a tunnel 4} miles long in limestone rock 72 ft. wide, and 
having a maximum height of 50 ft.; it is by far the largest section 
of tunnel ever constructed. 

From the above survey of various activities in connection with 
the works under review, it is clear that, in spite of the Great War 
and trade depression, a considerable amount of progress has been 
made, both as regards accommodation for larger ships, and also 
in the provision of modern equipment for dealing with cargoes 
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NAVAL ARCHITECTURE (MERCANTILE) 
By 
Sir Westcott S. Abell, K.B.E. 


HE beginning of the Reign of King George V marked the 
T close of several new developments in Naval Architecture 
and Marine Engineering. The Blue Ribbon of the Atlantic 
was wrested from the Germans when the Cunard Company launched 
the Lusitania and Mauretania, which maintained an average 
speed of 26 knots across the Atlantic, burning coal in circular 
boilers. ‘The reciprocating engine had reached its limit, and thus 
restricted the Atlantic speed to about 244 knots ; the steam turbine 
(first demonstrated at the Jubilee Naval Review of 1897) enabled 
the Atlantic record to be broken. The Parsons turbine first tried 
out on large merchantmen in the Victorian and Virginian of the 
Allan Line in 1904 and 1905, also made possible the new naval 
era characterised by the Dreadnoughts and Invincibles. It is to 
be noted, however, that while the Navy used water-tube boilers, 
the merchant ship preferred to adhere to the Scotch circular 
design. 

To encourage a scientific study of the resistance and propulsion 
of ships, the late Sir Alfred Yarrow, in 1908, gave an Experimental 
Tank to the National Physical Laboratory, and the work begun 
in 1911 developed to such an extent that a second and larger Tank 
was built by the Government in 1932. Greater opportunity for 
research in propeller problems has been made possible by the recent 
gift of Sir James Lithgow, who provided the funds for an enclosed 
water tunnel. It is now possible to examine experimentally the 
wave and friction resistance for any type of ship form, and to 
produce artificial waves so that a comparison may be made between 
both rough and smooth waters. The propulsive performance with 
different numbers and types of screws is reasonably determined by 
the use of self-propelled models, a distinct advance in experimental 
methods. Much work has been done in comparing the perform- 
ances of the actual ships with the model experiments, so that the 
necessary allowances in proceeding to the full-size ship may be 
brought within as narrow limits as possible. 

Ships for carrying bulk cargoes were built before the commence- 
ment of the century, and by 1910 two important developments 
had obtained a measurable degree of success: they were the oil 
tanker and the refrigerated meat ship. Both these types have in- 
creased greatly in the last quarter of a century. 

It may be said that with oil ships built on the transverse system 
of construction, structural difficulties were considerable, and it is 
largely due to the introduction in 1908, by Sir Joseph Isherwood, 
of the longitudinal system of framing that much of the subsequent 
success in this type of vessel has been due. The longitudinal system 
itself like many other ideas was not new, but it fell to Isherwood 
to devise a proper balance between longitudinal and transverse 
requirements, which at the same time provided saving of weight 
and economy in the cost of erection of structure. The growth 
of oil-tanker tonnage was slow previous to the War, but it 
was encouraged by the adoption of oil fuel for naval vessels, 
the first so fired being only just ready for use in 1914. Progress 
in the general use of oil since the Armistice has been rapid, 
for in the last sixteen years the world’s tonnage of these 
vessels has been more than trebled, increasing from 3 million tons 
in 1918 to about 9 million tons at the present time. This new 
construction has helped to keep the shipbuilding industry going 
during the severe depression, which has lasted from about the end 
of 1921 and which only now shows signs of alleviation. 

Throughout the period the rules of the Classification Societies 
have been amended, firstly, in 1921-22, when Lloyd’s Register of 
Shipping brought out their new rules for the construction of steel 
vessels. These rules, which embodied the experience of the War 
and the previous twelve years, simplified the application of the 
structural requirements for all sizes of merchant ships, and 
further allowed the scantlings to be adjusted both in terms of 
the weight of cargo carried and of the volume occupied. These 
tules were supplemented in 1925 by special regulations for the 
construction of oil tankers built on the longitudinal system. 
Throughout, endeavours were made as far as possible to indicate 
the minimum structural requirements, having due regard to the 


necessities of service, and as far as can be judged the subsequent 
ten years which have elapsed have indicated their general 
sufficiency. 

Certain developments have taken place in structural material 
with a special quality mild steel, the principal mechanical im- 
provement being a definite guarantee of a limit of proportionality, 
the material remaining elastic up to a specified load. Its use 
has been proved in a number of vessels, the higher limit of 
elasticity making permissible a certain reduction in the thicknesses 
of material subject mainly to tension. As it has only been produced 
in small quantities, its cost has been relatively high, but probably 
with increased demand, such or similar material may become 
the shipbuilding steel of the future. In 1917, a wide series of 
experiments were carried out by the writer, in his capacity of 
Chief Ship Surveyor of Lloyd’s Register. These experiments 
indicated the satisfactory character of the electric welding pro- 
cess which at the time was being advocated by the Quasi Arc 
Company, and as a result, Messrs. Cammell Laird and Company 
built a coasting motor vessel, the Fullagar, 150 ft. in length, 
which still remains in service, the welding throughout having 
given excellent results, while there is not a single rivet in the 
ship. From that time the use of welding has continuously 
increased, and it is now recognised as a reliable process which, 
with proper care in construction, may result in appreciable saving 
of weight of structure. 

The loss of the Titanic, in 1912, called attention to the regula- 
tions for safety at sea, including therein the subdivision of passenger 
ships, load lines of cargo vessels and the life-saving appliances to 
be provided. Examinations and discussions of these problems 
lasted for some sixteen or seventeen years, finally culminating in 
the signing of two Conventions in London, the first, of 1929, dealing 
particularly with passenger vessels, which was known as “Safety 
of Life at Sea.” The second was the Load-line Convention of 
1930, in which the maritime nations practically all agreed on the 
load-lines which should be required for cargo vessels, a unique 
achievement, in that a very complicated problem was brought 
to a solution acceptable to all. War experience tested severely 
the appliances for saving life from vessels in distress, and indicated 
many improvements which were embodied in the Safety of Life 
at Sea Convention. 

Of late, increasing study has been devoted to the resistance 
of the slower-speed vessels, more particularly of the tramp type. 
The tendency is to an increase of speed ; for this type of steamer 
it is probable that speeds will be raised, perhaps to 12 or even 
14 knots, seeing that for the longer voyages now required in Empire 
Trade there is as much gross profit on the faster ship, although 
the initial cost is obviously higher. The naval architect has done 
much to reduce the resistance of these slow-speed ships, but the 
efficiency of the machinery for the low powers required, say, of 
1,500-i.h.p., still calls for improvement. The good performance 
of Diesel ships has caused much study to be given to the better 
utilisation of coal as fuel. The automatic stoker has been and is 
being tried out increasingly, and although its use is at present 
confined to water-tube boilers, there is no doubt that a very high 
efficiency is obtained. With a more general improvement in the 
burning of coal, especially for low-power ships, a stage is being 
reached at which the coal-fired ship is at least as economical as the 
oil engine. Many improvements have been tried since the 
War, some with success, and of these increased superheat with 
reciprocating engines becomes more and more general and offers a 
distinct gain at moderate cost. 

Shipbuilding developments in the past twenty-five years have 
been few as compared with the first decade of the century. Larger 
ships have been built. The Queen Mary, over 1,000 ft. long and 
capable of a service speed of 30 knots, indicates that so far as 
size and speed are concerned technical achievement has not, as 
yet, been limited by the skill and material available. The future 
will show whether the changed circumstances of the travelling 
public will justify the large capital cost. 
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AERONAUTICAL RESEARCH 
By 


~ 


Sir Richard T. Glazebrook, K.C.B., K.C.V.O., F.R.S. 


HE story of organised Aeronautical Research in England is 
almost contemporaneous with the Reign of His Majesty. The 
Advisory Committee for Aeronautics was established in 1909, 

and its first report, 1909-1910, appeared in the middle of the latter 
year. There had been research earlier. All the early work of the 
Wright Brothers was research—research of a pattern followed the 
world over since their time. Model experiments were made in a 
tiny wind tunnel at home, and full-scale trials on gliders undertaken 
with wings designed in accordance with the results of the experi- 
ments. ‘Their work was crowned with success on December 17, 
1903, when a flight of 852 ft. in 59 seconds was made. Wilbur 
Wright brought his aeroplane, fitted with a motor of about 10 h.p. 
to France in 1908, and convinced a doubting world. 

In England this was followed by the organisation of research 
at the National Physical Laboratory, and at Farnborough, and the 
establishment of a committee to superintend the work and to 
advise on the problems which arose. A brief mention of a few of 
the earlier experiments is of interest. 

Wilbur Wright had shown that when a surface of suitable 
form, approximately horizontal, is driven through the air at the 
correct speed, a lift is produced sufficient to support a man. But 
what is the most suitable form of surface for the purpose? How 
large must it be ? What is the relation between the lift, the speed, 
and the power required to propel the aeroplane? Our first 
problem, therefore, was to determine the vertical and horizontal 
components of the forces on inclined planes in a horizontal 
current of air, especially for small angles of inclination to the air 
current. 

And there was a prior question; must the measurements 

necessary be made on full-scale wings and machines, or would 
model experiments such as had been found valuable to ship- 
designers, but made in a wind tunnel instead of a tank, suffice. 
Mr. Lanchester, in his Aerodynamics, published in 1907, had called 
attention to the necessity for “ corresponding speeds ” if the model 
experiments were to represent the full scale, and Lord Rayleigh, 
gave the necessary condition ; the quantity pol/v, Reynolds’ number 
as it came to be called, must be the same for model and full scale. 
It was realised from the first that this condition could not be strictly 
satisfied, but experiments showed that within the limits of accuracy 
then possible, the model results did represent full scale. Something 
could be done by the collection of details of previous work ; 
fortunately, Dr. Stanton, at the National Physical Laboratory, had 
given much attention to the measurement of wind pressure on 
surfaces. An early paper by Bairstow and Melville Jones 
described a series of measurements of lift and drag. Some- 
what later, and as a result of these and similar experi- 
ments, the R.A.F. shape of wing was evolved. After a short 
experience, a 4-{t. tunnel was designed with the necessary apparatus, 
which, for a number of years, formed the model for other tunnels 
at the National Physical Laboratory and elsewhere. But model 
investigations and theory at the National Physical Laboratory 
could not build aeroplanes, and at Farnborough, Mr. O’Gorman 
and his staff were at work, full scale. Trial machines were built, 
and he then set himself out to make scientific observations of actual 
flight, noting difficulties, and redesigning to overcome these, 
combined with laboratory experiments to elucidate the cause 
of abnormal effects. An early machine, actually the third con- 
structed, was known as B.E. 2, with an engine of 70 h.p. ; it was 
much used in the early stages of the War; its maximum speed 
was 72 miles an hour, its minimum 42. But to design a theoretical 
aeroplane was quite insufficient ; the machine must be sufficiently 
strong and reasonably safe to fly. ‘The need to combine strength and 
lightness brought new problems. 

Bairstow and McLachlan, described a method of determining 
by calculation the stresses in the wing spars sufficiently complete 
at that date for most machines. Again, it was important that the 
machine should be stable. Professor Bryan, had developed his 
mathematical theory for this, and work was undertaken in the wind 
tunnel to determine the constants which occur in the mathematical 
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formule. Following up this and related work at the National 
Physical Laboratory, Busk, at Farnborough, designed and built, 
in 1913, the first stable aeroplane, R.E. 1, and flew, leaving the 
controls untouched, distances of three-quarters of a mile and eight 
miles on March 10, 1914, while, a little later, Lindemann analysed 
the “spin” of an aeroplane, and determined, by experiment in 
actual flight how the pilot must use his controls to regain the 
altitude required for safety. 

Reference to the results achieved in the past and to the problems 
now under investigation, will, perhaps, best indicate the value of 
research to aeronautics. In the first place, let us consider the 
consequences which followed from the theoretical work of many dis- 
tinguished mathematicians. Nearly thirty years ago, Lanchester 
showed that there must be a circulation of the air round the wing of 
an aeroplane setting up a series of vortices which are shed off at 
the wing tips and left as a trail behind. Some part of the energy 
supplied by the motors goes to set up these vortices, and to this 
part of the “ drag” is due. The recent report of the Aeronautical 
Research Committee on the High-Speed Aircraft for the 1931 
Schneider Cup tells clearly how research was utilised to produce a 
successful result. To take another example: The importance of 
Reynolds’ number has already been explained, and it has been 
pointed out that in an air tunnel of the usual construction, the value 
of the number for the full-scale machine is necessarily much greater 
than for the model. ‘Twenty-five years ago that was not important, 
but in time the discrepancy between model and full scale became in 
many cases too great ; higher accuracy was needed. It was noted 
that Reynolds’ number is proportional to the density of the medium 
in which the measurements were made, and the suggestion followed 
to use a gas of higher density than air at atmospheric pressure. 
The outcome of this was a tunnel at Langley Field, near Washington, 
in which compressed air was employed, and now we have one at 
the National Physical Laboratory in which tests can be made in air 
at a pressure of 25 atmospheres. Reynolds’ number can thus be 
raised 25 times, and its value for the model made the same as for 
the full-scale machine. 

The equipment for research at Farnborough has recently been 
increased by the erection of a tunnel, 24 ft. in diameter, opened 
by the Secretary of State for Air on April 5, 1935. The tunnel has 
a circular open jet, is driven by a 2,000-h.p. motor, and a speed 
of 115 m.p.h. can be attained. 

When reading of an accident, too often we find that the 
aeroplane developed a spin, and crashed before the pilot could 
recover normal flight. At the National Physical Laboratory 
measures have been made of the forces acting on an aeroplane 
when spinning, with a view to investigating the interactions between 
the different parts of the machine which give rise to spin. At 
Farnborough, a vertical wind tunnel, 12 ft. in diameter, has been 
constructed, and in this a light model of an aeroplane made in 
Balsa wood can be floated in a spinning attitude in the upward 
current, while cinematograph pictures are secured. Thus the effect 
of slight alterations of the controls can be noted, and the design 
modified to give the most favourable result. 

As to the progress of aviation in the past twenty-five years 
there can be no doubt ; let me mention a few facts to illustrate it. 
In 1908, Wilbur Wright, in France, flew 36 miles in 1 hour 
31 minutes 25} seconds ; in 1919, Ross Smith and his companion 
flew from England to Australia in four weeks and five days ; while 
in 1934, Messrs. Scott and Black, in their D.H. Comet, made the 
flight from Mildenhall to Australia in 72 hours 18 seconds. 

And now, in conclusion, a few words of explanation. I have 
confined my account almost entirely to official investigation as I can 
speak of these with personal knowledge. But in addition, research 
by industry has contributed, to no insignificant extent, to the 
progress of aviation. Throughout its twenty-five years’ life the 
Research Committee has been indebted to industrial firms for their 
cordial advice and ready assistance ; their co-operation, generously 
given, has meant much, and success has, in not a few cases, been 
due to the combination of private and official workers. 
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AEROPLANES AND AERO ENGINES 


By 
Sir John D. Siddeley, C.B.E. 


interest in the King’s Silver Jubilee. It is a happy coinci- 

dence that His Majesty’s Reign began very soon after the 
formation of the first British firms concerned solely in the design 
and construction of aeroplanes. 

In the years immediately preceding 1910, British pioneers had 
done much experimental work. In 1908, one company which 
had been engaged for several years in the manufacture of balloons 
turned its attention to heavier-than-air flying machines ; but not 
till Louis Blériot flew the English Channel in 1909 did the general 
scepticism about aeroplane flight begin to waver, and it was at 
the end of that year that the industry began a definite existence. 
It was born and developed during its early years in an atmosphere 
that was stimulating, though frequently discouraging ; in the 
all too brief period that elapsed before the forced growth of the 
World War much valuable work was done, and in 1914 there 
existed a small but efficient nucleus on which the vast production 
programmes of the War years were based. 

There is a tendency to forget the magnitude of the achievements 
of the pioneer aeroplane and aero-engine designers. In 1910, the 
world aeroplane height record stood at the figure of 11,474 ft. 
The speed record was 67-5 m.p.h., the duration record 8 hours 
12 minutes, and the distance record, 365 miles. In 1935, the 
corresponding figures are 47,350 ft., 441 miles an hour, 84 hours, 
and 5,654 miles. The advances shown are striking enough, but 
it is the nature of the development that makes them important. 
In 1910, designers worked largely in the dark. Their methods were 
“rule of thumb” methods. Their materials were crude, and of 
unknown properties. Research and experiment consisted in a series 
of “ hit or miss ” efforts. Nowadays the building of aircraft and 
aero engines has attained the dignity of an exact engineering 
science. Wood and bamboo have been displaced by metals, 
and design proceeds on the basis of well-planned research and a 
mass of exact knowledge. 

It is in the application of new materials, the evolution from 
the crude methods of 1910 to the elaborate and skilful engineering 
practices of 1935, and the development of “ streamlining ”’ to a 
point where drag, or head resistance, is reduced almost to skin 
friction only, that the real advance of aircraft construction during 
His Majesty’s Reign really lies. 

At the outbreak of war, in 1914, British aeroplanes with the 
fighting forces numbered 272. They consisted almost entirely 
in reconnaissance and training aircraft. The bombing aeroplane 
did not exist, though some experiments in bomb-launching 
from an aeroplane had been conducted by British military 
pilots. The fastest and in many ways the most efficient fighting 
machine then available was a single-seater biplane with a speed 
range of from 40 miles an hour to 95 miles an hour, and a cruising 
endurance of 3} hours. Unit engine output was small. Powers 
ranged mostly between 26 h.p. and 50 h.p. 

Production went ahead by leaps and bounds under the stimulus 
of war. In October, 1918, the Royal Air Force had on charge 
22,271 aircraft and 37,700 engines. For the ten months that 
ended on October 31 that year, machine production averaged 
2,668 per month, and engine production nearly 3,000. Unit 
engine output was steadily increased, till in October, 1918, engines 
rated at 375 h.p. were in service and other units developing up to 
500 h.p. had reached an advanced stage of development. The 
reward of tremendous effort came in the closing months of the 
War, when the Royal Air Force was master of the skies on every 
front where British machines were engaged. At the Armistice 
the R.A.F. was the strongest air force in the world, while the huge 
production programmes put in hand by the United States had 
been largely based on, and only made possible by, the wealth of 
British experience and design. 

Development during the past two or three years has been 
governed largely by one factor—reduction of drag. In the latest 


TT" British aircraft industry may justly claim an especial 


machines drag has been reduced to a point where it consists in a 
large degree of skin friction alone. 


Coupled with general accept- 


ance of the importance of drag reduction is the trend, especially 
in civil aviation, to adopt the monoplane design. The biplane is 
still favoured for most military uses, though even in that sphere 
the monoplane is making headway. The best drag figures yet 
obtained concern monoplane designs, and the ease with 
which a retractile undercarriage can be housed within the 
thickness of a monoplane wing provides additional reason for its 
adoption. 

The demand for higher cruising and maximum speeds has 
brought its own problems at the lower end of the speed range. 
Fast machines that can carry a reasonable load must have heavily- 
loaded wings, which involve high landing speeds unless devices 
are adopted to increase lift and maintain adequate control at 
slow speeds. The slotted wing, coupled with some means of 
altering the camber of the wing such as is afforded by flaps at 
the trailing edge, is one way of meeting the difficulty. Fixed- 
wing aircraft apart, the rotating-wing system such as is em- 
bodied in the autogiro also has the advantage of increasing 
effective speed range. Recently, fixed-wing aeroplanes have 
attained a ratio between maximum and minimum level flying 
speeds of more than four to one. Rotating-wing machines have 
done even better. 

Most experts agree that the greatest advances in aero-engine 
design since the War have been made in development of the air- 
cooled static radial unit. During the War the rotary radial was 
used in large numbers; it became obsolete because it was not 
suited for development up to really high output, and also because 
of certain inherent and inevitable drawbacks of design. Towards 
the end of the War, much preliminary work had gone to the 
design and construction of static radials more powerful than any 
engines in service. Since then the static air-cooled radial has 
made immense strides and, in powers over about 200 h.p., is 
the most widely-used kind of power plant to-day. Of recent 
years its greatest disadvantage—high drag because of large frontal 
area—has been overcome by the use of rings and cowlings, and 
to-day the suitably cowled radial engine produces little more drag 
than the most carefully streamlined equivalent liquid-cooled 
engine. 

Modern military and commercial aircraft operation demands, 
to a large extent, the use of supercharged engines, which maintain 
ground-level output to heights varying at the present time between 
5,000 ft. and 16,000 ft., and thereby augment performance at 
altitude. Here the British industry has unrivalled experience. 
British engines were the first to be successfully supercharged for 
ordinary military and civil purposes. To the best of my know- 
ledge, the Royal Air Force was the first Service to take super- 
charged engines into standard use. British supercharged engines 
have on three occasions been employed in the aeroplane credited 
with the world height record. 

Present engine development is marked by an immense increase of 
power developed per unit of cylindrical capacity, accompanied by 
a reduction in fuel consumption of such magnitude that the com- 
pression-ignition engine burning heavy oil, which boasts fuel 
economy as its chief advantage, has lost much of its appeal under 
that head. Higher compression ratios and increased rotational 
speeds, which are practical because of improved design and 
materials, characterise the newer engines. Compactness of the 
power unit is still most important ; in the higher powers, ranging 
up to and beyond 1,000 h.p., the two-row radial has obvious 
advantages. 

British aviation in 1935 stands on the threshold of great develop- 
ments. Government has embarked on a scheme to carry all 
first-class mails within the Empire by air. Big accelerations of the 
time schedules are planned, to bring Australia within not more 
than seven days of London, and South Africa less than four. There 
need be no doubt of the ability of British constructors to supply 
every need of such services, and that to a degree which will bear 
favourable comparison from any viewpoint with the best achieved 
by foreign air transportation companies. 
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RADIO DEVELOPMENTS 
By 
Sir Oliver Lodge. 


ADIO telegraphy may be divided into two periods, the 
first, from 1896 to 1910, having been devoted to spark 
telegraphy. The second, which may be said to have 

commenced when His Majesty ascended to the Throne, was 
occupied with the inventions and discoveries of numerous experi- 
menters all over the world in the production of continuous-wave 
telegraphy, which soon led also to telephony. Before the com- 
mencement of this period, the Atlantic had been bridged by 
Marconi in 1901, and Lee de Forest, in 1906, had inserted a grid 
between the anode and filament of the valve invented by Sir Ambrose 
Fleming, and had thus greatly increased its utility. The use of 
wireless for communication between ships at sea and between 
ships and the shore was rapidly extending, and had been the means 
of saving many lives. For this purpose, the sparking method had 
been employed, depending upon the transmission of a series of 
oscillations produced by a single spark. The tuning depended 
upon the reception of these oscillations, and no others, by a receiver 
tuned to the particular frequency employed, which frequency was 
determined by the size and arrangement of the sending apparatus. 
My patent for tuning was valid between 1897 and 1911, when it 
came before the Courts for extension and was extended for a 
further period of seven years. It was then purchased by the 
Marconi Company, on condition that the Lodge-Muirhead Syndi- 
cate ceased their activities. 

By that time, however, continuous-wave transmission had 
begun, and was afterwards improved by the application of the 
triode valve, which eventually superseded all other methods for 
transmission and reception. A continuous series of waves was 
emitted after the fashion that G. F. FitzGerald had always longed 
to do. This continuous carrier wave was then modulated by 
superposing on it other oscillations, so that the amplitude of the 
waves was controlled to form groups of waves of a secondary kind 
at acoustic frequency. In this way, each crest was made up of, 
say, a hundred of the original oscillations, the crests and troughs 
of the subsidiary waves being built up by the varying amplitude 
of the original swings. By this means all the features of music 
or speech could be superposed upon the carrier wave and could 
afterwards be heard in the telephone by reason of the swellings 
and contractions of the carrier wave which formed a musical note 
with all the original kinks and peculiarities displayed. The success 
of the arrangement depends upon the marvellous power of the 
human ear to analyse any given oscillation and to detect all the 
tones of an orchestra, thus enabling a musician not only to hear 
the general effect, but to identify the instruments and voices in 
the sound when once a telephone diaphragm is made to vibrate 
in this or in some equivalent manner. 

During the War considerable developments were made of which 
the public at the time were unaware, and wireless communication 
must have contributed in no small measure to the ultimate success 
of the Allied Forces. By employing frame aerials, it was possible 
to ascertain the direction from which a signal was being trans- 
mitted, and having obtained two or more bearings on transmitting 
stations in known positions, ships at sea, as well as aircraft, could 
ascertain their own positions with reasonable accuracy. This 
branch of wireless has, of course, been largely developed since then, 
and now plays a most important part in the navigation of the 
sea and of the air. 

Perhaps the most spectacular development in wireless com- 
munication that has occurred during His Majesty’s Reign has been 
that of broadcasting. After a few spasmodic and irregular trans- 
missions of music and speech, inaugurated mainly at the request 
of a comparatively small band of amateur experimenters, a regular 
service was started on a small scale in London in 1922. Now a 
network of transmitting stations provides a service for the whole 
country and a number of short-wave stations broadcast regularly 
to H.M. Dominions Overseas. 

All these transmissions consist of continuous waves having 
frequencies of a million or more cycles per second, which are far 
too rapid to be heard individually, but are grouped to give the 
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equivalent of a lower frequency having the features of speech or 
music depicted upon it. All else depends upon the mechanism 
of the ear, such as is used familiarly in ordinary telephone speech, 
when the diaphragm vibrates in a manner corresponding to the 
sound produced at the transmitting end. To achieve this modu- 
lation of the high-frequency oscillations or carrier wave, numerous 
inventions were needed, and all the most successful of these have 
been made during His Majesty’s Reign. The first method em. 
ployed to obtain a high-frequency carrier wave was by a specially. 
constructed alternator, the output of which could be controlled 
or modulated by a second series of rapid alternations of nearly 
the same frequency superposed upon the first, either at the sending 
or the receiving end. The difference or beat tones resulting from 
the superposition combined to form a disturbance of moderate or 
acoustic frequency, the process being known as heterodyning. 
This phase lent itself to a multiplicity of inventions, the most 
outstanding being the thermionic valve, which not only modulates 
the disturbance, but amplifies it to a surprising extent, the docility 
of the free electrons in a vacuum tube rendering this possible with- 
out any distortion or confusion. The grid due to de Forest, as 
previously mentioned, is interposed between the hot-wire cathode 
and the anode plate for the purpose of regulating the passage of the 
free electrons given off into a vacuum by the hot wire, so as to 
control the amplitudes of the currents conveyed by them. A micro- 
phone varies the potential of the grid, changing it rapidly from 
negative to positive, so that it either checks the rising crowd of 
electrons or else eases their journey through its interstices to the 
anode, thus varying the vacuum current in a most efficient manner. 
The electrons respond instantaneously to the control, with such 
perfection that another amplifier, and yet another, can be added, 
and so the current can be magnified enormously without losing 
any of the original features on which the quality of the speech or 
music depends. By a succession of large valve amplifiers, con- 
siderable power can be applied to the transmitter, and then, after 
travelling as waves through the ether for some thousands of miles, 
a small fraction of the energy is received by the detector and can 
then be similarly increased in power, retaining all the features 
intact, so that, however weak it may be on arrival, the listener at 
the telephone or loud speaker can hear the speech or music ampli- 
fied to practically any desired extent. 

To secure this end with the perfection now attained by modern 
devices has needed an immense amount of ingenuity and a multitude 
of experimenters, each of whom has contributed some feature or 
some improvement. A large number of amateurs working with 
the short waves and low power, to which they were limited by the 
Government so that they should not interfere with the main 
stations, found that their signals were heard at enormous distances. 
It was thus discovered that with small power and using short waves 
it was possible to reach even the Antipodes at times, and as a 
result a fresh era of practice was begun. ; 

A recent development has been the regular transmission by 
the British Broadcasting Corporation of low-definition television 
on the Baird system which, in its elementary form, was first demon- 
strated to the public in 1925. In the near future stations trans- 
mitting high-definition television will be installed operating on 
wave-lengths of 10 metres and less, and though their range W 
be limited, they will enable those equipped with the necessary 
apparatus to see and hear clearly events taking place some 
miles away. = 

It must not be forgotten that all these and some other scientific 
achievements of His Majesty’s Reign have only been rendered 
possible by the invention of the thermionic valve, which we owe 
firstly to Fleming and de Forest. 

In addition, the notable technical and practical developments 
that have taken place, are due, not a little to the researches 
of Appleton, Eccles, Franklin and Turner, not to speak 
the devoted band of unnamed workers in the ranks of the Post 
Office Engineering and other Government departments, and 
private firms. 
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TELEGRAPHY AND TELEPHONY 


By 


Colonel Sir Thomas F. Purves. 


Wheatstone introduced a practical form of needle telegraph, 

and progress was confined to this field until 1875-1876, when 
Graham Bell invented the telephone. Bell’s telephone is still used 
without essential modification as a receiver, but was soon superseded 
as a transmitter by Edison’s carbon microphone. This was, in 
turn, replaced by the granular carbon microphone, which, in 
various forms, remains the standard type of transmitter for general 
purposes. Modern methods of amplification, however, permit 
the use of transmitters with increased fidelity of reproduction, and 
relatively low electro-acoustic efficiency, for special purposes such 
as broadcasting. These depend on condenser, thermal, or piezo- 
electric effects for their operation. 

In 1910, the British telegraph system embraced practically 
every town and village in the country. It depended almost 
entirely on the Morse system, which existed in many highly- 
efficient forms, and had been developed for all kinds of commercial 
and news services to an extent which had no counterpart in any 
other country. Though many ingenious forms of machine tele- 
graph were invented and tested in actual service, it was a long 
time before results equal or superior to the Morse could be 
obtained. Telegraph line costs have been much reduced by the 
invention of the “voice frequency” system, in which a single 
telephone circuit of ordinary type is used to provide a large number 
of telegraph channels. This is done by dividing, by means of 
filters, the broad band of frequencies which the telephone circuit 
can carry into a number of narrow pass-bands, each of which 
covers the frequency assigned to one of the telegraph channels. 
The signals consist of short trains of waves at each chosen tonic 
frequency, and these waves obey the laws of telephone trans- 
mission through the loading coils and amplifiers at repeating 
stations. As many as 18 telegraph channels at different frequencies 
can be carried on one telephone circuit. Each channel is equipped 
with a teleprinter, which is operated by an ordinary typing 
keyboard, and at the receiving end prints the messages in Roman 
type. This method of providing large numbers of inexpensive 
teleprint channels began to come into everyday use about 1929, 
and has now virtually administered the coup de grdce to the Morse 
system as well as to several fine systems of high-speed and multi- 
plex machine telegraphy which would otherwise have had a 
fair prospect of extensive adoption. The public telegraph commu- 
nication of the country is now organised on the universal use 
of the teleprinter. A switching service, known as the Telex, 
which utilises the voice frequency system referred to above, in 
conjunction with the ordinary telephone circuits and exchange 
apparatus, has also been placed at the disposal of the public. 

The outstanding feature in telephone apparatus development 
has been the advent, and practical success, of the automatic 
exchange switching system. In the year of His Majesty’s Accession, 
a small party of Post Office officials, including the writer, visited 
America to study the performance of automatic exchanges. As a 
result, small exchanges of three different types were installed in 
England, and in 1920 a few more exchanges, of two English types, 
were added. In 1922 the whole position was reviewed, and the 
lines on which a standard system should be evolved were laid 
down. Since then, the Post Office has proceeded actively with 
the introduction of the automatic system, with results that are 
satisfactory from the points of view both of economy and of service. 

All manual exchanges, which have for any reason reached the 
end of their useful life, are now replaced by automatic, and at 
present nearly one-half of the subscribers in London, and about 
one-third of those in the provinces are served in this way. Rapid 
progress has also been made in the adaptation of automatic 
switching principles to the setting up of trunk calls, and this, 
with a liberal provision of underground trunk cables, has 
facilitated the general introduction of the “ on demand ” service. 

_ itis, however, the improvements in the telephone transmission 
line effected since His Majesty’s Accession which overshadow in 
importance all other developments in the art of communication by 
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wire. In 1910, though the use of “loaded” cables was well 
established, the distances that could be covered by cables did not 
exceed about 50 miles, and the long-distance trunk system therefore 
consisted mainly of aerial lines. The only places abroad with 
which communication was possible were Paris and Brussels, and 
the quality of the service was low. In 1914 a loaded cable with 
copper conductors weighing 300 lb. per mile, was laid between 
London and Liverpool ; this represented the limit then possible. 
The invention of the thermionic valve and its development as a 
telephone repeater has, since the War, transformed the situation 
and made world-wide telephony an accomplished fact. The 
country is now covered with a complete network of underground 
cables containing light conductors of 10, 20 or 40 Ib. per mile, and 
including many thousands of repeaters which amplify the attenuated 
speech currents, and re-transmit them at full strength. The “ cross- 
talk ” between adjacent circuits, which made speech unintelligible 
after several such amplifications, has been overcome by the manu- 
facture of cables in which the conductors are positioned with 
great geometrical accuracy, and in which the electrical charac- 
teristics all along the line are rigorously uniform. The disturbances 
which are set up by the reflection of the speech waves at the distant 
end, and degrade the conversation if the “ echo” is delayed beyond 
about ,/; second, have been overcome by the invention of a “ sup- 
pressor,” which is actuated by the voice of the speaker and blocks 
the return currents. Special devices have also been designed for 
correcting, at the receiving end, the phase displacements due to 
the different speeds of propagation of the various frequency com- 
ponents of the complex speech wave, for adjusting the unequal 
attenuation of the different frequencies, for stabilising the line 
against “‘ singing,” and for many other purposes. 

Rapid progress is being made in the use of the high-frequency 
“* carrier current ”’ system, which enables a single telephone circuit 
to carry several conversations simultaneously. Many lightly- 
loaded cables exist over which one or two speech bands, with a 
frequency range of 2,600 cycles, are transmitted, in addition to the 
normal audio-frequency channel. By further reducing or omitting 
loading, and using more repeaters, it is possible to transmit fre- 
quencies up to, say, 40,000 cycles over normal multi-core paper- 
insulated cables, and thus to obtain eight or ten well-separated 
speech bands. Other cables of radically new design are now in 
contemplation, which will enable the range of transmitted 
frequencies, and, therefore, the number of speech channels which 
can be superposed on a single circuit, to be very greatly increased. 

Since 1910, radio-telegraphy has made striking progress in 
technique, speed, reliability, and the magnitude and character of 
the services provided, while radio-telephony is entirely a product of 
His Majesty’s Reign. It has led to the development of broadcasting 
throughout the world, to the realisation of verbal communication 
between ships, and to the provision of radio links by means of 
which the telephone system of the British Empire and other nations 
are bound together in a communicating whole. 

During the past few years television has passed from the stage 
of an inventors’ dream to one well on the way to practical applica- 
tion. The enormous frequency band required (one million cycles 
or more) seemed at first not only to preclude transmission over 
wires of any appreciable length, but to render it impossible to 
secure space in an ether already over-crowded. This difficulty 
has, to a great extent, been overcome by the design of special cables 
capable of carrying the required frequency band and by the 
development of ultra-short wave technique. The initial television 
installations will utilise wavelengths of the order of 7 m. In 
this region there are available great bands of frequencies which 
as yet have not been appropriated. The utilisation of these 
ultra-short waves, however, imposes a severe limitation on the 
area that can be served from a single station, since their effective 
broadcasting range does not exceed 30 miles. The technical 
problems of good-quality television, however, may now be said 
to have been solved, and its utility and importance are obviously such 
that considerable development may be anticipated. 
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FOUNDATIONS AND GROUND CONSOLIDATION 
By 
Sir Henry Japp, K.B.E. 


HE primary necessity of all engineering structures is a sound 
foundation. Where rock is available no consolidation of the 
strata is necessary, but a rock foundation may have its dis- 

advantages, as in the northern part of Manhattan Island, where 
the cost of blasting away the rock above street level is considerably 
more than the freehold value of a building site on the glacial 
deposits of Long Island. At the southern end of Manhattan, 
the down-town business section, the foundations of some of the 
most remarkable buildings in the world rest on the rock as much 
as 60 ft. below street level. The rock is reached by sinking a coffer- 
dam of rectangular caissons around the site, with individual 
caissons for the columns, sunk very rapidly under compressed air. 
The dumpling is then excavated for two, and sometimes four, 
storeys in the basement below street level. Above this rises the 
“‘ skyscraper” superstructure, some 600 ft. high. 

Until recently little was really known from a scientific point of 
view on the action of soils under pressure, and engineers have relied 
on a loading giving a high factor of safety. An approach to a 
tentative Science of Foundations and of Soil Mechanics has been 
made possible through experimental work in America and Ger- 
many. From these has been developed the bulb of pressure 
theory, in which a large footing foundation is considered as being 
composed of a number of contiguous smaller footings covering the 
area—the bulbs of pressure of the latter intersect, and a much 
greater concentration of pressure is developed in the centre of the 
main footing than around the periphery. This disposes of the 
usual idea that a footing may be designed as having a uniform 
pressure per square foot over its whole area. 

The bulbs of pressure from each footing intersect and form a 
secondary bulb of pressure, extending many feet below the founda- 
tion, generally one-and-a-half times the full spread of the whole 
foundation. Should a yielding unconsolidated strata be reached 
by this secondary bulb of pressure, settlement may continue for 
years. A notorious example of such settlement is the National 
Theatre of Mexico City, various columns of which settled over 5 ft. 
between 1909 and 1921. The soil consists of fine saturated volcanic 
silt in an old lake bottom, some 600 ft. deep. The Mexican School 
of Mines, built nearly 300 years ago, shows a settlement of about 
4 ft. in the centre, thus bearing out the bulb of pressure theory, as 
the settlement has not been uniform, being deepest in the centre. 
The Palace of Justice in Cairo has been settling for several years 
since the construction of the building, so that it is not yet put into 
use. There the piles reach nothing solid. Such examples show 
that sites for important structures should be thoroughly explored 
by borings before designing the support for the foundations. 

For the support of embankments and earth-works generally on 
soils composed of very soft mud, peat, or swampy ground, rafts of 
brushwood spread over the base have proved effective, as at Chat 
Moss, the Zuyder Zee, the Mississippi banks, and the muskegs of 
Canada. In an analogous manner, where the yielding strata is 
too deep for piling, a raft of reinforced concrete, sufficiently flexible 
to allow for some inequality of settlement, generally answers well 
for buildings. Piling in a very deep strata of soft material, as in the 
case of the Palace of Justice in Cairo, has been proved of little 
value, except for very light structures. Chinese piling, which 
consists of driving stakes about 5 ft. long by 3 in. diameter close 
together, works the noisture out of the upper layer and consolidates 
it sufficiently to form a mat for spreading the load. Where the 
trial borings disclose a firm sub-strata within, say, 80 ft. of the 
ground level, piling is a safe method of consolidating the ground. 

Piles are now generally of precast reinforced concrete, but 
several types of in situ piles are often used, the latter being made by 
driving a steel tube with a loose shoe. Cases have occurred, how- 
ever, where the soil has flowed in against the concrete as the tube 
has been removed, the outside diameter of the pile being conse- 
quently less than the hole displaced by the tube. As this results in 
destroying the resistance of the ground around the pile, settlement 
follows. To overcome this difficulty, a method has been devised of 
making such piles under a high hydraulic pressure, which extracts 
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the heavily kentledged steel tube and at the same time forces the 
concrete against the soil. Experiments show that the area of the 
pile is enlarged as much as 66 per cent. in compact wet sand, and 
300 per cent. in soft clay. This system not only adds to the skin 
friction of the pile, but consolidates the ground to a much greater 
extent than ordinary piling. 

There are several useful methods of consolidating open gravel 
strata by injecting materials under pressure. Portland cement 
may be used by ordinary grouting or under the cementation process 
by pumping. This system gives good results if the gravel contains 
so little sand that the flow of the liquid grout is not checked. A 
similar process, in which asphalte or bitumen replaces cement, 
gives better results where running water is encountered. Chemical 
consolidation by the Joosten process is very effective, so long as 
there is sufficient silica in the soil to unite with the chemicals to 
form a synthetic sandstone. All these systems are unsuitable for 
muds, peats, and similar materials. 

Temporary stabilisation of wet soils can be carried out with 
certainty by the freezing process. By this system the ground 
water is converted into a solid wall of ice, which increases in its 
resistance to pressure at the rate of 28 lb. per square inch for each 
degree Centigrade of frost. The freezing process does not lend 
itself economically for dealing with flat areas, but is often the only 
method suitable for sinking deep shafts through quicksand. It is 
necessarily slow, requiring several weeks for boring operations, and 
two months of freezing before excavation can be commenced. 

The de-watering system, where the water is pumped after being 
drawn through properly-built filter wells, is a great protection 
against the movement of fine sand strata beneath the foundation 
level. A recent case in which a combination of water-lowering 
and chemical consolidation was adopted successfuly is that con- 
nected with the rebuilding of Messrs. Bentall’s Stores at Kingston- 
on-Thames. Here, the whole of the new basement retaining walls 
and column foundations had to be constructed under the old 
building while the busy Christmas trade proceeded on the ground 
and upper floors of the establishment. The building rested on 
waterlogged beds of fine sand and gravel, which in the previous 
extension had proved very troublesome under the usual method of 
pumping from sumps. The first operation on the new work was 
to drill holes for chemically consolidating the ground under the old 
basement retaining walls and column foundations by the Joosten 
process. This consolidation was carried 2 ft. outside and beneath 
the position of the new walls and column footings. After these 
were all made secure, the water-lowering system was installed. 
Fifteen filter wells were sunk in the cellars at about 30-ft. centres 
and 30 ft. deep. These were bored with 12-in. diameter pipes, 
which were withdrawn after inserting 6-in. diameter filter tubes 
wrapped with fine mesh and surrounded by fine-graded gravel, 
filled in as the outer pipe was withdrawn. Each well carried a 
4-in. perforated suction pipe suspended from an 8-in. diameter 
ring main laid around the cellars. A centrifugal self-priming 
pump with a 6-in. diameter suction pumped the water from the 
ring main, and gradually drew the ground water down to approxi- 
mate clay level, nearly 20 ft. below the old basement level. 

The cone of depression of the water rising from each well inter- 
sected that from the adjoining wells at a level about 5 ft. beneath 
the deepest excavation required for the new basement. In conse- 
quence, the excavations for underpinning the old building retaining 
walls, for the new column bases, and for the basement, were all 
carried out without any settlement of the original building. When 
the old building was demolished after the busy Christmas trade, all 
was in readiness for the erection of the new steelwork, and four 
months were saved on the time required to rebuild in the ordinary 
way. 
‘Whatever process may be selected, it is essential that all struc 
tures should be designed to accommodate possible inequalities n 
the subsequent behaviour of the foundations, and with a view to the 
construction of other future buildings adjacent to the work. In 
any event, the thorough preliminary exploration is essential. 
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STRUCTURES 
By 


Professor Sir Thomas Hudson Beare. 


HE rapid growth in the population of great cities and the 
T need of providing access to these by road and rail bridges 
over wide rivers or tidal inlets, hitherto crossed only by 
ferries, has led to increased attention being paid to the consideration 
of spans even longer than those of the Brooklyn and the Forth 
bridges. Simultaneously, the steel industry has been engaged in 
producing higher carbon steels and steel alloys, safe for structural 
work, and, as a result, higher working stresses are now possible 
than formerly and deadweight can be reduced, thus increasing the 
permissible length of span. ‘The increased cost of the new steels 
is counterbalanced by reduction in weight. 

The main members of the Hell Gate arch bridge, across the 
Hudson river, were constructed with high-carbon steel, the working 
stress in tension being 10-5 tons per square inch ; for the Quebec 
bridge, nickel-steel alloy was used ; and for parts of the Camden 
bridge, Philadelphia, and for the Sydney bridge, silicon-steel alloys 
were employed with a working stress up to 10-5 tons per square 
inch, the saving in weight being roughly 25 per cent. 

In the case of braced frames, the stress diagrams of Clerk Max- 
well, further developed by Cremona, still provide useful solutions 
of stress problems. Influence lines, introduced by Winkler, are 
much used, and Beggs has made use of these conjointly with 
Maxwell’s “‘ Law of reciprocal deflections” in his method of 
obtaining “ full-size stresses” from the deflection readings of 
uniplanar models in celluloid, or thin brass. This is an era of 
statically indeterminate structures, with their involved calcu- 
lations, but the Hardy Cross method finds favour with many who 
formerly used the slope-deflection and other modes of computation. 

Only three types of bridges are suitable for long spans, the 
cantilever, the suspension, and the arch, and steel is the only 
possible material of construction. An example of the cantilever 
principle is the Quebec bridge, with a total length of 3,238 ft., 
but owing to climate conditions, the erection scheme largely 
governed the design, and resulted in a bridge relatively heavier 
than the Forth bridge, despite the use of a lower wind pressure 
allowance. As far as this form of construction is concerned, 
there has been no great advance in spans since the Forth bridge. 

In the San Francisco-Oakland Bay bridge, commenced in July, 
1933, with a length of about 8} miles, and, therefore, the longest 
bridge in the world, the West Bay Section is of the suspension type, 
of a total length of 9,260 ft., there being two main spans of 2,310 ft. 
each, and four side spans of 1,160 ft. each. The towers for carrying 
the two main cables are 500 ft. high. The caissons for the piers 
were floated out under air pressure, sinking being by open grab- 
bing, thus no man worked under air pressure. 

Another example of the suspension type is the George Washing- 
ton bridge across the Hudson, New York, begun in 1927, which has 
a clear centre span of 3,500 ft., the total length of the structure being 
8,716 ft. Here again, as at San Francisco, open cofferdam methods 
were adopted at a considerable saving in cost. There is a pair of 
main cables, each 3 ft. diameter, with an effective cross-sectional 
area of 800 sq. in. on each side of the bridge ; these cables have a 
sag of 325 ft. under the dead load. The towers were statically 
indeterminate, and the problem was to ascertain the distribution of 
the load between the inner column in line with the load and an 
eccentrically-placed outer column. The calculated distribution 
and the actual distribution after erection, as determined by stress- 
strain measurements, was found to differ by only 3} per cent. 
Again, by working with a celluloid model of a scale of 1/140, 
results were obtained within 1 per cent. of the calculated figures. 
Steel of three grades was used—silicon, carbon, and rivet. 

The longest suspension bridge will be Golden Gate Bridge, 
now under construction at San Francisco Bay, with a centre 
span of 4,200 ft. Though the span of such bridges has grown 
rapidly in recently years, there has been little change in the funda- 
mental principles governing the design of the suspension system. 

Arch structures are used as frequently as suspension for consider- 
able spans. The Hell Gate bridge, at New York, begun in 1914 
and completed in 1917, has a span of 977-5 ft. between the pins ; 


the height to the top of the arch at the centre is 310 ft., and the 
height above water of the underside is 135 ft. In designing this 
bridge a wind intensity of 30 Ib. per square foot was allowed for. 
The Newcastle bridge, opened in 1928, is the longest arch span in 
this country ; it is a two-pin parabolic arch, of 531 ft. span, pin 
to pin. 

The most famous of all arched bridges is the Sydney bridge, 
with a span of 1,650 ft. It provides two footways, four rail tracks, 
and a central 57-ft. roadway for motor traffic, and is the widest 
arch bridge so far built. In the design, impact was allowed for 
by adding percentages to the calculated live-load stresses, 50 per 
cent. for railway stringers, and 40 per cent. for railway cross-girders. 
A wind force of 30 Ib. per square foot was adopted. The steels 
employed were silicon and high carbon. This bridge is actually 
exceeded in span by the Kill van Kull bridge (1,652 ft.). 

One recent development which will probably be widely adopted, 
at any rate in moderate span steel bridges, is the replacement of 
riveting by welding, the system also being used for strengthening 
older structures. While steel or steel alloys are not likely to be 
superseded by any other metal for bridge structures, there is the 
possibility of the use of aluminium alloys, when it is necessary to 
adapt an existing bridge to the demands of heavy motor traffic, 
as an alternative to the building of an entirely new structure. The 
Smithfield-street bridge, at Pittsburgh, being inadequate for traffic 
demands, the old floor was removed, and an aluminium alloy floor, 
covered with 1}-in. surfacing of cold mixed asphalt, substituted ; the 
deadweight of the new floor is 30 Ib. per square foot, as compared 
with the normal of 140 Ib. to 150 Ib. per square foot, and the 
reconstruction of the piers and abutments, or strengthening the 
main girders, became unnecessary. 

The growth of motor traffic has necessitated extensive schemes 
of bridge building and reconstruction, for which work concrete, 
plain or reinforced, is often employed. sthetics enter largely into 
the problems of suitable designs for such bridges. The Royal 
Tweed road-bridge, opened in 1928, is the most ambitious bridge 
structure of reinforced concrete built so far in Great Britain. On 
the Continent of Europe, among the many notable examples 
is the arched bridge at Finisterre, with clear spans of 590 ft. The 
largest American reinforced-concrete arch bridge is the Westing- 
house Memorial bridge, of 1,510 ft. total length, built in five 
spans, the central span being 460 ft. 

The modern tendency to lofty buildings has opened a new field 
of work for the structural engineer, which has reached its greatest 
development in New York, where the Empire State Building rises 
to a height of 1,244 ft. 114 in. above street level. Such structures 
are of the steel-framed type, and the use has been found necessary 
of various steel alloys, instead of ordinary carbon steel. In Great 
Britain many steel-framed type or reinforced-concrete buildings 
have been built in recent years, but of more modest height. Such 
buildings are possible only when engineering, as well as xsthetic, 
factors are taken into account, and mechanisation of building 
operations is essential, in view of the capital expenditure involved. 

Thames House, Westminster, is an illustration of the steel-frame 
type. Though the building covers an area of about 1-875 acres 
and rises to a height of 163 ft. 9 in. from sub-basement to roof 
bridge, it was completed in the short period of about 28 months, 
the weight of the completed structure being 250,000 tons. So 
admirably was the constructional work planned, and so skilful 
was the employment of the mechanical devices, that as much as 
1,100 tons of steelwork were frabricated and erected in one week. 

As with bridges, so, too, in the case of multiple floor steel-framed 
buildings, welding will undoubtedly largely supplant rivet work. 
The use of welded in place of riveted joints will permit the steel- 
framed structures to obtain the advantages hitherto held by 
reinforced work, due to monolithic construction. As in the case of 
the steel maker, the cement maker now supplies an infinitely 
superior material to that available a quarter of a century ago, and 
rapid-setting cements have made feasible constructional methods 
which would have been impossible only a few years ago. 
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HYDRO-ELECTRIC POWER 
By 
Sir Alexander Gibb, G.B.E. 


for industrial purposes for long ages, but until the 

generation of electric power on a large scale and its 
transmission over considerable distances had reached an economical 
stage the major sources of water power, which are usually to be 
found remote from industrial centres, remained unexplored and 
unutilised. This stage was only reached about the beginning of 
the present century, since when, and particularly during the past 
twenty-five years, the greater part of the immense development in 
hydro-electricity has taken place. 

The British Isles, apart from Scotland, are not among the 
highly favoured parts of the Empire in respect of water power, 
and abundance of cheap coal has led to the neglect of such resources 
as there are. Development has, however, proceeded on a modest 
scale from about 45,000 h.p. in 1910 to about 500,000 h.p. in 
1935, the latter figure including works in progress. The earlier 
developments were principally for the production of aluminium, 
but among later works producing current for general distribution, 
notable examples are the Grampian Scheme, with an installation 
of 110,000 h.p. in two stations, and the Galloway Scheme with 
140,000 h.p. in five stations. Sites are available for further installa- 
tions of about 1,000,000 h.p. if developed for general supply. 

Canada has the greatest resources in readily available and 
widely distributed water power in the Empire. In that Dominion 
progress in development for electro-chemical, wood pulp, mining 
and general supply purposes has been phenomenal, and the con- 
sumption of electricity per head of population is now the largest 
in the world. In the period 1910-1935, the installed plant capacity 
has grown from 955,000 h.p. to over 7,500,000 h.p., and now 
provides the entire electric power supply of the country, with the 
exception of some 3 per cent. only. At Niagara Falls, with the 
almost perfect regulation provided by the Great Lakes, only a 
fraction of the water is at present used, the most notable Canadian 
plant being that at Queenston, with a capacity of over 500,000 h.p. 
Sites below the Falls in connection with the St. Lawrence Deep 
Waterway provide for a potential development of nearly 5,000,000 
h.p. The other large rivers of Eastern Canada provide many 
sites for low and medium head stations, while in the western moun- 
tain districts there are numerous high-head sites available. 

In India, three stations in the Western Ghats form an interesting 
example of diversion by tunnel across a watershed and the develop- 
ment of a high-head by pipe-line led down a steep escarpment on 
the other side. The catchment areas amount in all to less than 
200 square miles and the heads are between 1,600 ft. and 1,700 ft., 
the aggregate capacity of the three stations being 250,000 h.p. 
The long range of the Ghats, with copious monsoon rainfall, 
extending down to Southern India, provides numerous sites 
capable of large scale development, a recent example being the 
Pykara Scheme, with a head of 3,300 ft., the highest in the Empire, 
and an ultimate capacity of 90,000 h.p. The development of the 
vast Himalayan resources has been commenced in the Uhl River 
Scheme, which, with a small catchment area, is arranged for an 
ultimate capacity of 200,000 h.p. in two high-head stations. 
Progress is also being made in power-development in low-head 
stations at steps on the large irrigation canals. 

New Zealand has copious resources and development in the 
North Island is proceeding on a comprehensive scheme of distri- 
bution supplied frora a number of power stations. Development 
is also in progress in South Island. In Australia, topographic and 
meteorological conditions are generally unfavourable, except in 
the island of Tasmania and in the hill ranges lying near the East 
Coast of the Continent. The Great Lakes plant in Tasmania has 
a capacity of 70,000 h.p. The Sugar Loaf-Rubicon scheme in the 
highlands of Victoria produces 40,000 h.p. in five stations, with 
automatic control from a central point. Generation at irrigation 
dams is also contemplated. 

In Africa vast resources of power are latent in the wet equatorial 
belt, extending in Empire territory from the Upper Sudan to 
Rhodesia, and including Nigeria and the Gold Coast. A com- 
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mencement has been made in a small way with such plants as the 
high-head installation at Mulungushie in Rhodesia. In the south 
of the belt, the Zambesi at the Victoria Falls has a catchment area 
of 300,000 square miles and a fall twice that of Niagara. In the 
north, the lakes provide natural regulation, with the possibility 
of development at such sites as the Murchison Falls. 

The water power potentialities of the British Empire, on the 
basis of continuous flow available for 90 per cent. of the year, has 
been given as approximately 90,000,000 h.p., and may be much 
higher. In 1910 the total in the Empire was about 1,000,000 h.p., 
to which Canada contributed about 90 per cent. It is now 
over 10,000,000 h.p., with Canada still the chief contributor. 
The possibilities within the Empire are, therefore, still vast. 

With the advances in engineering construction, there has been 
a rapid change in the past twenty-five years from small plants and 
units to larger plants with much larger units. In 1910, a unit of 
10,000 h.p. was reckoned very large, whereas units of 40,000 h.p. 
to 70,000 h.p. are now common. The efficiency and reliability of 
machines have likewise made great advances. In favourable cir- 
cumstances an efficiency of 92 per cent. for the turbines and 97 
per cent. for the generator can be obtained in large machines. 

A notable post-war development is the high-speed Kaplan 
turbine, with automatically-controlled propeller blades for low 
and medium falls up to 100 ft. The high speed ensures low 
generator costs and the movable blades make the turbine efficient 
over a wide range of power and head, the type being particularly 
suitable for variable load. The blades are generally stainless 
steel, which has been found best able to resist erosion induced by 
cavitation. High-speed fixed-blade propeller turbines are also 
employed for low-head plants, but are inefficient at partial loads. 

Apart from propeller machines, nearly all turbines are now 
of two types, viz., Francis turbines for low and medium falls up 
to about 1,000 ft. head, and Pelton wheels for high heads of 500 ft. 
to 5,000 ft. In the region in which the two overlap, the turbine 
has the higher speed, with consequent smaller size and lower 
generator cost, whereas the Pelton wheel gives better efficiency 
at partial loads. Francis turbines are now usually of the vertical 
shaft type, which is economical of floor space and there is a tendency 
in high-head plants to adopt vertical shaft Pelton wheels which 
permit of the use of more than two jets, making possible a smaller 
wheel with higher speed, requiring smaller floor space. 

The use of hydro-electricity in greater and greater blocks of 
power has been accompanied by storage of water on an increasingly 
large scale. This has involved the construction of dams of great 
magnitude, and all the usual types, earthen dams, gravity-concrete 
dams, horizontal-arch dams, and multiple-buttress dams, are 
utilised, the choice depending on the circumstances of the site. 

In general the great expansion of hydro-electricity has taken 
place by reason of the availability and advantages of that form of 
power, but special considerations may also arise, such as those 
which, since the Great War, have influenced certain countries 
in concentrating on native hydro-electric power rather than import 
ing foreign fuel. In Great Britain hydro-electricity can only be re 
garded as supplementary to fuel-fired stations, and the problem 1s 
to make the best combination. Sites are still available in Scotland 
which can produce economically large blocks of power for electro- 
chemical purposes. By extension of the Grid system, others could 
be brought within reach for general supply purposes in stations 
designed with the chief purpose of helping the peak winter demand. 
The Galloway Scheme of South-West Scotland, with a capacity 
of 140,000 h.p., is an example of such special use. 

At suitable storage sites advantage may be taken of what s 
known as the pumped-storage system, whereby off-peak steam- 
generated power is used to pump water to a reservoir, the water 
thus stored being re-used during peak periods. Certain sites are 
available in this country where this method could be adopted. 

A final word may be said on the excellent reputation wo? 
by British firms in connection with hydro-electric plant, bearing 3 
it does upon both high efficiency and reliability. 
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STEAM PRODUCTION 


By 
Sir John Dewrance, G.B.E. 


HE past twenty-five years of steam production must be 
T looked upon as being the most important years in the history 
of that industry. There has been a steady improvement and 
approach to the theoretical heat cycle, by the employment of 
increased pressure and temperature heads, by the increased use of 
interstage feed heating, and by the obtainment of a flat efficiency 
curve throughout a wide range of load on the steam-generating 
unit. In 1910, the bulk of the boilers manufactured for land work 
were for pressures below 200 Ib. per square inch, a number being 
fitted with superheaters for a temperature of about 550 deg. F., 
and an average output capacity below 15,000 Ib. per hour 
r unit. Electric generating stations of that day possessed only 
a few boilers for evaporations as high as 20,000 Ib. per hour, and 
in one or two instances only a pressure of 235 lb. per square 
inch with a final temperature of about 650 deg. F. As a measure 
of efficiency at that time, it may be taken that about 17,800 
B.Th.U. were required per kilowatt-hour, whereas now there are 
plants requiring only 14,000 B.Th.U. or less. 

In 1913, the Carville “‘B” Station of the North-East Coast 
Electric Supply Company advanced the pressure to 300 Ib. per 
square inch, which was followed in 1917 by North Tees “A” 
Station, of the same company, at 500 Ib. per square inch, whilst in 
1922, Waukegan and Philo, Ohio, in the United States, took 
pressures to 650 lb. per square inch, and in 1924, Great Britain 
supplied boilers for 800 Ib. per square inch in the first high-pressure 
power station in the world—at the Langerbrugge Station of the 
Société Anonyme d’Electricité de Flandres. Subsequent to this, 
the working pressure in the super-pressure power stations has 
increased to 1,100 Ib., 1,200 lb., and 1,400 Ib. per square inch. 

It will be appreciated, therefore, that European boiler practice 
has led the world in the matter of steam pressures, and the same is 
true of steam temperatures, and it is sufficient to record that Batter- 
sea Power Station, of the London Power Company, and a subsequent 
installation of the St. Denis Power Station, of the Société d’Electricité 
de Paris, are now in operation at a final steam temperature of 
875 deg. F. The capacity of these modern units has increased to 
the extent that 200,000 Ib. per hour is quite a normal output. 

The year 1924 may be taken as approximately marking the 
successful introduction of pulverised fuel for steam-raising purposes, 
which led to a proper appreciation of the value of ample furnace 
volume for all methods of firing, so that the height from the grate 
to the boiler tubes has increased from the 5 ft. to 6 ft. of 1910, to 
as much as 23 ft. at the present day ; and to take care of the larger 
capacities now common, travelling grate stokers as large as 33 ft. 
wide by 20 ft. long are now being installed, compared to a stoker 
7 ft. wide by 12 ft. long, which would have been considered large 
in 1910. In addition, stokers have been improved so that the rate 
of fuel consumption has risen from 20 Ib. to 22 Ib. per square foot 
of grate per hour under natural or induced-draught conditions, to 
more than double this figure under forced-draught conditions. 
__ The increase of furnace height of boilers necessitated a thorough 
investigation not only into the principles of combustion, but led to 
a more intimate knowledge of fuels and to a greater appreciation of 
the ash-fusing temperature in its relation to permissible rates of 
heat liberation, amount of excess air, and heat absorption of the 
furnace. In order to reduce maintenance costs of these large 

aces, various methods of cooling the walls were tried, and the 
year 1924 may also be looked upon as denoting the introduction 
of the water-cooled furnace, out of which has emerged the pre- 
dominant type of the fully-protected tube. 

To meet the increases in steam pressure and temperature, much 
change has taken place in the design of boiler pressure parts, 
although the main principle remains the same. The sectionalised 
boiler still holds considerable advantages where high rates of 
evaporation and high steam pressures have to be utilised. Prior 
to the acceptance of high-pressure steam, riveted drums were 
utilised for the whole range of boiler design, but in spite of the fact 
that much satisfactory service has been obtained from such struc- 
tures, the pressure range for riveted drums is limited by the plate 


thicknesses and rivet sizes which can be handled satisfactorily 
Riveted drums were installed on the first three 800 lb. per square 
inch units at Langerbrugge, and have given more than ten years’ 
satisfactory service, but it is now generally considered that for over 
550 Ib. per square inch, some other form of drum is desirable. 

Seamless drums forged from a single ingot were introduced as 
far back as 1921, and have been utilised in boilers suitable for steam 
pressures as high as 2,200 Ib. per square inch. Such drums are 
forged from a single ingot, and in the case of the 1,420-lb. per 
square inch boilers installed at the Dagenham plant of the Ford 
Motor Company, were as much as 45 ft. in length, 48 in. internal 
diameter, 5 in. thick, and weighed in finished condition 62 tons— 
the ingots from which these were forged each weighed about 
150 tons. For pressures in excess of 1,400 lb. per square inch, 
drums made from special nickel-chrome-molybdenum steel have 
been used, it being possible by the use of this material to reduce 
the drum wall thickness to approximately one-half that which 
would be necessary in a drum for the same pressure made in the 
standard quality of a medium carbon steel. The production of 
seamless drums from large ingots is expensive, and, in consequence, 
the metallic-arc fusion-welded drum has been developed, made from 
medium-carbon steel plates, and capable of being put into service 
in a condition free from any of the inherent stresses which 
arise in the fabrication of a drum of the riveted type. 

High steam temperatures have brought about considerable 
changes in superheater construction, and have necessitated the 
provision of single-tube lengths much in excess of the maximum 
length which it is possible to draw in the present-day tube mill. 
Means for joining together lengths of tube have been found in the 
process known as flash welding, so that it is now possible to make 
up tube lengths of even more than 150 ft., which can be bent to 
form the multi-loop elements of which superheaters are now 
composed. Méild-steel tubes are being used for steam temperatures 
as high as 875 deg. F., the temperature of the tube walls being 
maintained within a safe limit by the use of high steam velocities 
through the tubes and satisfactory steam distribution to the steam 
inlet headers supplying the tubes. 

The increase in pressure has, of course, led to the use of mild- 
steel economisers in place of the cast-iron vertical-tube economisers 
which were such a familiar feature of the installations of 1910. 
Interstage feed heating has resulted in the feed water being 
supplied to the economiser inlet headers at temperatures as high as 
350 deg. F., and, in consequence, economisers have been intro- 
duced in which steam generation actually takes place. This condi- 
tion has necessitated a marked advance in the design of economisers, 
which may now be built up from flash welded tubes and return 
head pieces incorporating only the well-known internal form of 
handhole joint for cleaning and inspection of the inside of the tubes. 

The introduction of interstage feed heating has not only 
affected economiser design, but has also made it necessary to recu- 
perate, by means of airheaters. Early types were built on the 
tubular principle, in which hot gas passed through the tubes, and air 
for combustion around the tubes. Whilst this type has proved satis- 
factory as regards both design and maintenance, the maximum 
transfer rate available with normal resistance to the path of both 
air and gas is low, compared with the results obtainable with air- 
heaters of the plate type, and also of the rotary regenerative type. 
In consequence, in the very large steam-generating units installed 
in recent years, the latter types have been largely adopted, as in many 
cases the space required for the tubular type of air-heater 
has not been available. In the period under review very few 
radically new forms of boilers have been adopted, and the 
natural circulation boiler continues to hold the field. The neces- 
sity of supplying boilers with water as pure as possible is 
more and more appreciated, and a large industry has developed 
for the manufacture of apparatus for purifying feedwater. In spite 
of the development of other forms of power the production of 
steam has continuously increased, till it is more than twice as 
great as it was when His Majesty came to the Throne. 
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STATIONS 


By 
Sir Arthur H. Preece. 


HE changes which have taken place in the past twenty-five 
years in the construction of power stations for the production 
of electricity have been remarkable. In 1910, the general 

practice was to provide boilers evaporating about 25,000 lb. of 
steam per hour at 200-lb. pressure, and turbo-alternators not 
exceeding 5,000 kW in output, running at 1,500 r._p.m. The 
Greenwich station, completed about 1909, in which the total 
plant was 30,000 kW, had no less than 48 boilers with eight alter- 
nators, the largest turbo-alternator being of 5,000 kW. To-day the 
Battersea Station, which is equipped at present with plant of a 
total capacity of 128,000 kW, has only six boilers, each evaporating 
250,000 Ib., with two turbo-alternators each of 64,000-kW output, 
while the extensions now in hand will have boilers each evapo- 
rating 375,000 Ib., with a 105,000-kW turbo-alternator. Many 
stations in England now have turbo-alternators exceeding 
50,000 kW ; in the United States, 100,000-kW sets and over are 
not uncommon. In Chicago there is a 208,000-kW, three-cylinder, 
cross-compound set, and the largest single turbo-alternator in 
use is one of 160,000-kW at East River, New York. 

The records of production by authorised undertakings in Great 
Britain show that in 1910 the total units generated annually did 
not exceed about 1,500 millions, and the plant installed represented 
about 1,000,000 kW. In 1934, the annual production of electricity 
exceeded 15,500 million units, and there are over 7,500,000 kW 
of plant installed. 

The improvement in the efficiency of the production of electricity 
is highly satisfactory. Published records prior to 1910 are meagre, 
but it is evident that the consumption of coal per unit generated was 
seldom below 3 lb. The returns now issued by the Electricity 
Commissioners show that, in 1922, the more efficient stations had 
thermal efficiencies not exceeding 18 per cent., and coal consump- 
tions of about 2 Ib. per unit. In the latest returns (1933) the 
average figures have been greatly improved, and some stations have 
exceeded a thermal efficiency of 26 per cent. with coal consumptions 
under 1-25 Ib. per unit generated, while base-load stations, such as 
Barking and Battersea, have exceeded 28 per cent. 

As regards cost of production, the average generating cost 
in 1922 was 0-93d. per unit, but in 1933 this had been brought 
below 0-25d., and many stations show still lower costs ; in 1934, 
Barking did not exceed 0- 15d. 

The action of the Electricity Commissioners in encouraging 
the concentration of generation in fewer stations has justified 
the provision of much larger units, both of boiler plant and of 
turbo-alternator plant. Further economy in production is being 
secured by operating power stations in groups, using two or three 
stations for supplying the base loads at high-load factors, while 
the remaining stations supply only the peak loads. There are now 
many stations using over 1,000 tons of coal per day, thus warranting 
the installation of numerous features connected with higher steam 
pressures and temperatures, and with coal combustion, which effect 
a large saving in the daily coal bill and justify the capital expendi- 
ture. The tendency in this country and on the Continent has 
been towards the use of temperatures up to 850 deg. F., to limit 
steam pressures to 600 Ib., and to avoid reheating. On the other 
hand, in the United States, temperatures have been more fre- 
quently kept down below 725 deg. F. with pressures as high as 
1,000 Ib., and reheating has been applied. 

The design of a modern power station involves many difficult 
questions which in the past hardly existed. At one time the 
expenditure on boilers and the turbo-alternators amounted to about 
60 per cent. of the total cost of the plant installed, whereas to-day 
the boilers and the turbo-alternators for a super-station cost some 
35 per cent. of the total expenditure on plant, the balance being 
absorbed in switchgear, auxiliary plant for the supply of coal, of 
water, removal of ashes, &c. In one case the capital cost of the 
switchgear for the feeder system alone is nearly as much as one 
of the two 60,000-kW turbo-alternators, while it occupies twice as 
much space. 

An essentially modern feature is the operation of the boilers 
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according to instruments located on control boards. Each boiler 
is provided with controlled superheaters to maintain the temperature 
of steam within 5 per cent. under varying conditions of load. The 
overall efficiency of a boiler house has improved, and in Battersea 
a boiler-house efficiency of 88-49 per cent. has been secured. 
The daily combustion of large quantities of coal has raised the 
question of a possible nuisance to the public by the pollution of the 
atmosphere. There had been a tendency ten to fifteen years ago 
to use short chimneys with forced and induced-draught fans which, 
in some cases, created difficulties with soot and grit. It has recently 
been proved that the emission of noxious materials can be prevented 
by practicable means, such as the use of high chimneys, the addition 
of plant for washing the flue gases, as well as with precipitation by 
electrostatic methods. 

The alterations in the design of steam turbines from those in 
general use in 1910 are very great. As the standard periodicity 
in England is 50, the choice of speed is restricted to 1,500 r.p.m. 
or 3,000 r.p.m., and so far British engineers have not favoured 
the higher speed for turbines exceeding 30,000 kW, and for 
the larger sizes, 1,500 r.p.m. is in use. In America and on the 
Continent somewhat higher speeds are being successfully used, and 
the 160,000-kW turbine at East River is operating at 1,800 r.p.m. 

Makers of modern turbines are able to design plants consuming 
less than 10,000 B.Th.U. per kilowatt-hour, including bleeding for 
feed-water heating. This compares with 16,500 B.Th.U. in 1910 
for a 6,000-kW turbine, excluding feed heating. Each of the 
60,000-kW turbo-alternators for the Fulham station working with 
600-lb. pressure and 850 deg. F., is expected to consume less than 
9,800 B.Th.U., and the 105,000-kW plant for Battersea is expected 
to take less than 9,650 B.Th.U. per kilowatt-hour. The normal 
amount of steam now bled with a 60,000-kW turbine for feed 
heating and evaporating is about 25 per cent. 

Modern alternators have not developed many new features, 
though there is a tendency in England to increase the generating 
pressure from 11,000 volts up to 33,000 volts. Greater care is 
taken with air circulation, and closed air cooling with re-conditioning 
is general practice. Stator frames and bedplates are now fabricated 
from steel, thus greatly reducing weight. 

The chief improvements made in condensers are in the better dis- 
tribution of the tubes, giving greater space for the incoming steam, 
and improved pressure drop. The quantity passing to the condenser 
is reduced, due to bleeding, and the tube area per kilowatt of turbine 
served is much lessened. Nevertheless, a condenser for a 60,000- kW 
turbine may have a total length of tubes amounting to nearly 38 miles. 

The increase in electrically-driven auxiliary apparatus has 
added greatly to the station power-supply circuits, and some 
divergence is shown as to the methods of meeting this demand. In 
many cases independent house service turbo-alternators are provided 
up to outputs of 10,000 kW. In some cases the main supply is 
chiefly utilised, and to meet the possibility of failure of all circuits 
and also of main steam supply, a Diesel plant is provided. 

As regards switchgear, all that need be said here is that the 
growth in the size of the alternators provided and in the total power 
distributed has required entirely new designs of switches and 
methods of control and protection. 

In closing this short review, some attention must be directed to 
Diesel engine developments, especially on the Continent. In this 
country, owing to capital costs and to cheap coal, the use of Diesel 
plants exceeding 750 kW is rare, but there are much larger units 
operating, for example, in Hamburg, Copenhagen, Berlin and 
Rome, varying from 7,000 kW up to 12,000 kW. The heat 
efficiency of the modern two-cycle, double-acting type is high, and the 
facility for rapid starting is specially useful in meeting peak loads, 
but the slow speeds essential with large Diesel engines necessitate 
costly alternators. It is worthy of note that in England there are 
some stations equipped with Diesel engines generating each up ' 
8 million units per annum, in which the average consumption of oil 
is only 0-62 Ib. per unit generated, which indicates a thermal 
efficiency exceeding 30 per cent. 
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CENTRAL POWER STATIONS. 


BARKING POWER STATION OF THE COUNTY OF LONDON 
ELECTRIC SUPPLY COMPANY. 


Present Capacity, 390,000 kW. 


OrENED BY His Majesty KING GEORGE ON May 19, 1925. 
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IRRIGATION. 


tHE METUR DAM ON THE CAUVERY RIVER, MADRAS. 


Length, 5,300 ft. 


Height above River Bed, 176 ft. 


Quantity of Masonry, 54 million cubic feet. 


Water Impounded. 93,500 million cubic feet. 
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HIGH-VOLTAGE POWER TRANSMISSION 


By 
Sir Thomas O. Callender. 


able developments in the high voltage transmission of 

electrical energy. It is doubtful whether Ferranti, not- 
withstanding his faith in the future of high voltage distribution, 
would have ventured, in 1910, to predict that within the next 
twenty-five years Great Britain would be covered by a network 
of over 3,000 miles of transmission mains working at 132,000 volts. 
It must be remembered that at that date the standard pressure 
for transmission in this country and elsewhere was 10,000 volts, 
and little or no advance towards higher pressures had been made 
during the previous 20 years, as Ferranti’s original high-pressure 
system laid down in 1890 worked at 10,000 volts. It is true that 
considerable changes had been made in the technique of cable 
manufacture. The paper cable had been changed from the applica- 
tion of the paper in sheet form, as originally carried out by Ferranti, 
to the employment of relatively narrow tapes, and lead sheathing 
had been substituted for the copper tube. The vulcanised-bitu- 
men cable had also been brought into use, but its field of usefulness 
was found to lie in the direction of cables for moderate voltages. 
These developments had not, however, resulted in any advance 
in the working voltage, although it was realised that the limit had 
not been reached. Any suggestion of 100,000 volts underground 
transmission would, however, have been regarded as fantastic. 

In the case of transmission with overhead conductors, the general 
practice in 1910 still followed closely that employed by the Post 
Office for telephone and telegraph circuits, in which creosoted 
wooden poles, carrying pin-type porcelain insulators with conduc- 
tors of hard-drawn copper wire, were used. There were, moreover, 
very few lines working at pressures above 11,000 volts. The year 
1910 may, however, be regarded as the commencement of a new 
era both for underground and overhead electrical transmission. At 
this date, the first 20,000-volt underground cables were put to 
work on the system of the North-East Coast group of power com- 
panies. ‘These cables were of the three-core belted type, insulated 
with impregnated paper, lead sheathed, and laid solid in earthen- 
ware troughing. ‘The belted type of cable, although economical in 
insulating material, was found later to have reached the limit of 
its practical application at 20,000 volts, and after being tried with 
mixed results in the construction of 33,000-volt cables, was ulti- 
mately superseded for high voltage work by the screened type in 
which the whole of the insulation is applied separately to each 
core and enclosed in a screen of metallised paper. 

In this country, the first 33,000-volt cable of this screened 
type was installed on the system of the Yorkshire Electric Power 
Company in the year 1927, and was shortly followed by a large 
number of such cables working at this voltage in different parts 
of the country. The success of this type of cable as compared 
with the belted type for high voltage stresses was found to be 
in the main due to the fact that it provided successfully for 
the thermal expansion of the conductors with changes of load. 
In later years, when dealing with still higher voltages, it has 
been found necessary to provide not only for the effects of thermal 
expansion of the conductors, but also for volume changes of the 
dielectric, due to thermal causes under the fluctuating conditions of 
load imposed by normal services. These considerations led to the 
development of the oil-filled cable, in which the increased volume of 
the dielectric at high temperatures is catered for by the provision 
of oil reservoirs accommodating the excess of oil. This system, 
although somewhat elaborate in its requirements of auxiliary 
equipment, is giving excellent results, and is in use in this country 
for working pressures up to 130 kV, and abroad, installations are 
under construction for 220 kV. The field of high-voltage under- 
ground transmission is also being attacked by other forms of con- 
struction. A trial installation has been put down in this country 
working at 66 kV, in which the usual type of solid impregnated 
paper-insulated cable is drawn into a steel pipe and subjected to 
mechanical compression by means of nitrogen gas. The effect of 
the compression is to improve the electrical breakdown strength of 
the cable by about 100 per cent., and in the experiments in ques- 


i period from 1910 to 1935 has embraced the most remark- 


tion, although the working pressure is 66 kV, the dimensions of the 
cable are those which in the absence of compression would be used 
for 33 kV. This method also gives promise of being suitable for 
extension to considerably higher voltages. There are also other 
experimental types in course of development in which compressed’ 
gases are employed as part of the dielectric and not merely as a 
mechanical compressing medium. Although, therefore, the early 
part of the twenty-five years period showed relatively rapid 
progress in the improvement of underground cables, it is probable 
that the last five years have added more to the knowledge of the 
technique of insulated cable manufacture than the whole of the 
preceding period, and this knowledge is destined to bear abundant 
fruit in the years to come. 

Turning now to the developments in overhead transmission, 
it is interesting to recall the echoes of ancient controversies between 
the various types. As already mentioned, at the commencement 
of the twenty-five years period the standard practice was creosoted 
wooden poles supporting porcelain insulators of the pin type, 
which carried hard-drawn stranded-copper conductors, the maxi- 
mum voltage in use being about 20,000. This construction only 
allowed of spans of the order of 80 to 100 yards, as longer spans 
required poles which were not economical. The demand for 
longer spans could only be satisfied by employing steel structures, 
and at the beginning many different forms were tried, embracing 
both tubular and angle sections. In the case of tubular poles, the 
problem of long spans was met by a braced structure in which 
four tubes were arranged in the form of a pyramid supporting a 
single upright, the whole being braced together by wire rope ties. 
This construction was particularly suitable for conditions where 
the foundations were bad, as the ground reactions were low. 
For some years there was considerable difference of opinion 
as to the merits of the so-called broad-base and narrow-base 
towers. Practice has, however, gradually tended in the direction 
of the broad-base tower bolted to angles embedded in concrete 
foundations, the tower itself being composed of standard angle 
sections with punched holes bolted together, the sections being 
galvanised after punching and galvanised bolts and nuts being 
employed throughout. By means of specially-designed testing 
equipment, the loads which such towers will carry can be closely 
predicted and the towers very economically designed. The con- 
ductors for high voltage work take the form of stranded aluminium 
surrounding a steel core composed of galvanised-steel wires. This 
form is preferred to cadmium-copper, although the latter would be 
advantageous on account of the lower resistance offered to wind 
and ice loads, but for high voltage working the large diameter of 
the steel-cored aluminium conductor is advantageous on account 
of the reduced corona loss. 

The conductors are supported by means of strings of suspension 
insulators of the cap and pin type, in which the porcelain is in 
shear. One or two attempts have been made in recent times to 
employ what is known as the motor-type of insulator, in which that 
portion of the insulator which carries the mechanical load is in 
tension, but the scheme appears to be making very little progress ; in 
fact, so far as overhead lines are concerned, development has reached 
a static condition without much prospect of radical changes. 
Existing practice can, however, be extended to higher voltages 
should occasion demand it. In this respect, overhead line practice 
presents a complete contrast with underground cables, which are 
in a state of rapid development and changing forms. 

It is difficult to say what will be the ultimate outcome of such 
a state of affairs. No doubt underground cables of improved 
types will tend to be employed in situations where overhead lines 
are either difficult or dangerous to erect as, for instance, in built-up 
areas. Prediction is rendered more difficult by the fact that 
the whole situation may be changed by the employment of direct- 
current for high-voltage transmission. Whatever be the course of 
development in the future, however, engineers can look back on the 
achievements of the last 25 years with satisfaction, and I am proud 
to have been associated with the work. 
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ELECTRICAL MACHINERY AND EQUIPMENT 


By 


Lord Hirst. 


HE development of electrical equipment in this country 
during the past twenty-five years is certainly a very wide 
subject. It includes all apparatus for the generation, 

transformation and transmission of electricity, as well as that for 
its application and use. To achieve the purpose of this article 
the whole range of electrical equipment, from the turbo- 
alternator in the power house to the cooker in the cottage, 
must, therefore, be surveyed. As regards generators, one improve- 
ment which benefits everybody is the much greater degree of stan- 
dardisation which has now been attained. Twenty-five years ago 
alternators of 25, 83 and other odd frequencies were common. 
To-day the 50-cycle alternator driven by a steam turbine at 
1,500 r.p.m. or 3,000 r.p.m. is standard. Moreover, the average 
unit capacity has increased in the ratio of about 10 to | during 
the same period. Excluding water power, there is no serious rival 
to-day to the steam turbine as a prime mover if the limited field 
of the Diesel engine is excepted. 

Power station alternators are generally wound for 11,000 volts, 
although some few machines have been built to generate at higher 
voltages, such as 22,000 volts. The increase of the transmission 
pressures to 66,000 volts and higher has, however, partly cancelled 
the advantage these machines have in saving transformation losses. 
The power station generating equipment which has been developed 
during recent years is therefore the turbo-alternator directly 
connected to its step-up transformer, the whole operating and 
being controlled as one unit. Transformers have accordingly made 
an equal advance in size to prime movers. Twenty-five years ago 
transiormers of a few hundred kilowatts were considered large. 
Now single units of about 90,000 kVA have been constructed by 
British firms, these being the largest transformers in the world. 

But perhaps the most striking advance which has been made 
during these years is that of electrical switchgear. Twenty-five 
years ago, the idea of kilovolt-ampere breaking capacity was not 
thought of. The oil circuit-breaker (which was invented in this 
country) was certainly in use in 1910, but it was a very different 
thing from the imposing piece of apparatus used, for example, in 
the Grid sub-stations. In 1910, high-voltage switchgear was 
generally constructed upon the cellular principle, which had been 
introduced by the late Dr. Ferranti. In this construction the 
separate pieces of apparatus were enclosed in fireproof cells. This 
type, of course, considerably developed, still has faithful adherents ; 
but since 1910, another British invention, the metal-clad type, has 
been very largely used, and has been raised to a very high 
degree of convenience, safety and compactness. Twenty-five 
years ago probably no circuit-breaker had a rupturing capacity 
of 50,000 kVA. ‘To-day rupturing capacities of 1,500,000 kVA 
are common. This development has been a costly business and 
has necessitated the provision of very expensive testing laboratories. 

While on the subject of switchgear and electric control, one 
very interesting thing may be mentioned, that is, the correlation 
between the work of the power switchgear engineer and that of the 
telephone and wireless engineer. It is not so very many years 
ago that automatic telephones were invented. Soon afterwards 
it was realised that if telephone subscribers could be called up 
automatically, the same principle could be applied to the distant 
control of electrical switchgear and machinery. The extension of 
the use of automatic electric sub-stations has been, in fact, one of 
the most sensational developments of the last twenty-five years. 
Further, special wires for exercising this control have been dispensed 
with, and wireless technique has been applied to methods of really 
extraordinary efficiency and simplicity. 

The Grid may be cited as an unique monument of British 
electrical engineering and far-sighted national economic planning, 
and it has had a wide and beneficial effect upon the production of 
British electrical equipment. It is admitted by everyone that the 
quality of its transmission lines, transformers and switchgear, 
its metering equipments and communication and control gear, are 
unsurpassed anywhere in the world ; and it must be remembered 
that in some cases these were the productions of British firms which, 
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for reasons over which they had no control, had previously had very 
little experience of those classes of manufacture. Another note- 
worthy transmission advance, which has in fact rendered the 
extension of the Central Electricity Board’s system over the large 
area of London possible, is the development of 66,000 and 132,000- 
volt oil-filled cables. The entire reliability of these has been 
demonstrated during the last few years. 

Though direct-current generation has declined, the use of 
direct-current itself is still necessary, notably for traction. It has 
been settled that all electric traction in this country shall be on 
this system. For transforming from alternating-current to direct- 
current the rotary converter and motor converter have been con- 
siderably improved, not only as regards the size of the units, but 
as regards stability of running and automatic working. These 
machines are nowadays always self-synchronising. They have, 
however, during the twenty-five years encountered a strong com- 
petitor in the mercury-arc rectifier. For the smaller sizes this is 
housed in glass bulbs, but the larger steel-tank types have been 
made up to 3,000 kW. For 1,500 volts the mercury-arc rectifier 
is unrivalled so that any extensive railway electrification will be 
based upon its use. During the last few years methods of ap- 
plying an electric potential to a shield in the neighbourhood of 
the anode has been introduced, this being the so-called “ grid con- 
trol.”’ By these means the rectifier can be made reversible, extreme 
range of voltage control obtained, and a large variety of other 
uses are rendered possible. This is one of the most promising fields 
for research and development now existing. 

In the industrial and domestic fields the standardisation of 
voltages and frequency will be of increasing value in the future, 
not only to the manufacturers and the electrical trade generally, 
but to the user. With the exception of variable-speed drives, 
the induction motor has now become the standard power unit. 
Makers of machine tools having self-contained drives can, and 
do, standardise their designs for induction-motor drives, and 
this, of course, lowers the cost. This standardisation is also a 
great benefit in the whole range of domestic power appliances. 
The manufacture of consumers’ electric appliances has now become 
a matter of mass production in specially laid out factories. In 
such factories good wages are paid to a high class of labour, and 
the quality and general appearance of the product to-day have 
been improved out of all comparison with what they were in 1910. 
At that time, for example, an electric cooker was a very primitive 
and unattractive piece of apparatus, only utilised by a few enthu- 
siasts. Our designers nowadays have learned that an article, if 
it is to be popular, must not only be designed on correct scientific 
principles but must be attractive in appearance. 

One important industrial application which might be mentioned 
is the high-frequency induction furnace. This consists of a water- 
cooled copper coil (the inductor), sometimes with a partial 
laminated iron circuit, fed with alternating current of high 
frequency (500 cycles to 2,000 cycles per second). The low power 
factor is corrected by banks of electrical condensers connected in 
parallel. This type of furnace is very useful for the production of 
stainless and other special steels. It is, however, but one example 
of the extensive developments of electrical methods in metallurgi 
operations. Electric annealing furnaces using a reducing atmosphere 
are another. Electrode water heaters and steam raisers have also 
been developed in recent years. Electric cooking on an industrial 
scale is now common. Examples are large bread-baking ovens and 
electric kitchens in restaurants and in ships. 

One point in connection with all these applications is the high 
standard of safety for the user which has been developed in this 
country. It can also be said that the standard established in this 
country with regard to industrial switchgear is an example to 
the whole world. In spite of all the advances which have been 
made during these twenty-five years in electrical equipment, the 
fringe of the matter has really only been touched. As cheaper 
electricity becomes available over wider areas, the progress of the 
future will exceed that of the past, saturation being nowhere in sight. 
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MUNICIPAL ENGINEERING 


By 
Sir George W. Humphreys, 'K.B.E. 


HE field of activity in this country, in the Dominions, as well 

as in other countries, as regards services for which the 

labours of the engineer are called into aid, is an ever- 
widening one. It has been recently pointed out by Sir Montagu 
Cox, formerly Clerk to the London County Council, that the powers 
and duties of local authorities in this country were formerly rather 
those which dealt with material things, buildings, by-laws, street 
lighting, drainage, gas, electricity, upkeep of roads, improvement 
of streets, disposal of house refuse, water supply, provision of parks 
and the like; and he went on to say that from this substance of 
material development local government has proceeded steadily 
towards the person as a unit and a preponderant unit in adminis- 
tration—a tremendous development from bricks and mortar to the 
life of man. 

While this is true, the development nevertheless has added 
immensely to the responsibility of the engineer. It has been 
said with justice that the local authority watches over the 
individual from the cradle to the grave; the enumeration of 
those more material factors in the life of the citizen such as, 
amongst others, the provision of sewerage and drainage services, 
the collection and disposal of house refuse, as also road transit 
facilities, the lay-out of parks and open spaces for recreation, the 
equipment of ambulances, and, as the final need, the establishment 
of burial grounds and crematoria, will suffice to show in how many 
directions the part played by the engineer is all important. 

As centres of population grow in area and numbers so do the 
problems attaching to the conduct of these services assume an 
increasing complexity. The essential requirements of the citizen, 
from the point of view of health, are a supply of pure water, and 
the means of getting rid of it when soiled, together with the waste 
products of the habitation. The subject of a pure water supply 
merits treatment by itself and need not be pursued here. The 
problem of how to deal most effectively with the products of 
the house drain pipe, and the dust bin, is prosaic, but important, 
and finality has by no means been reached in these respects. 

The outfall of a sewerage system for inland towns has perforce 
to discharge into a nearby and convenient river—the discharge 
from towns on the seaboard can be directly into the sea. The 
degree to which purification of a sewage effluent requires to be 
carried is dictated by the surroundings of the outfalls. In 1910, 
the biological processes of purification, through the agency of 
contact or percolating beds, had made noticeable advances, and 
their use had become general practice. The principles of this 
method of treatment were, however, further developed by the 
discovery that the same processes could be called into play if 
sewage and a portion of the resultant sludge were agitated by the 
infusion of air, and what is known as the activated sludge or 
bio-aeration process has now come widely into use. This process, 
evolved in the laboratory, has withstood the test of practical 
working, and bids fair, despite its comparative youth, and what 
may be only youthful troubles, to eliminate potent disabilities of 
the older system, and to be readily adaptable, given a sufficiently 
large installation, to perform just that measure of purification 
that varying conditions may require. Many such plants are 
working in this country and abroad, one of the latest centres to 
adopt the system being London itself. The main intercepting 
sewers of the Metropolis, constructed in the ’sixties of the 
last century, have their outfalls at Barking and Crossness, and 
discharge a tank effluent into the Thames. The passage of years 

brought an increase in volume of this effluent, and in 1930 
work on the first unit of an activated sludge installation was 
commenced. Experience of its working has led to orders being 
given for further units, the precursors doubtless of still more. 

It cannot be said that the last quarter of a century has brought 
any great realisation of the dream of earlier years—the utilisation 
of sewage as a money-making proposition. Advances are claimed 
in some directions and in favourable circumstances, but the fact 
remains that any useful product costs more to extract than it is worth. 
Considerable advances have, however, been made in dealing with 


the difficult and unsavoury product of the sewage works, namely, 
sludge. The pioneer in this has been the Thame and Rea District 
Board serving the Birmingham area, where, from small beginnings, 
a process of sludge digestion has been evolved. It is thus possible 
to render the sludge innocuous, and, in the course of operations, to 
extract and collect gas of a sufficient calorific value to justify its 
use commercially on the sewage works. 

Reference has been made above to difficulties attendant upon 
the growth of centres of population. London offers a striking 
example of this in many respects, and especially as regards drainage. 
A report recently issued by the Ministry of Health deals with the 
drainage question, pointing out that within a radius of 25 miles 
from Charing Cross there are as many as 200 sewage works, many 
of which are overloaded, recommendations being put forward for 
the reduction of the number of works to one of very small compass. 

Similar recommendations as regards a pooling of effort were 
contained in a report on the collection and disposal of house 
refuse, issued by the Ministry of Health in 1929. The leaning 
of twenty-five years ago towards the wholesale use of destructors 
has in a measure abated, and much attention has been paid, 
recently to what is termed controlled tipping, whereby deposit is 
accompanied by the orderly covering up the refuse in layers inter- 
spersed with soil. 

While progress, in the directions just alluded to, has been 
steady, it has rather been progress in dealing with old difficulties. 
It is otherwise when we consider what has been done in regard 
to making provision for road transit. Here a new factor, the motor 
vehicle, has created an entirely new set of conditions. From a 
total of, approximately, 152,000 motor-driven vehicles using the 
roads in 1910 this number has swelled to, approximately, 2,415,000 
in 1934. The dust nuisance called for better road surfaces in and 
before 1910. The old water-bound macadam road began to be 
replaced before and about the period of His Majesty’s Accession 
by a macadam of which tar was the matrix, and other improve- 
ments have followed, while the general increase of traffic has 
involved a great deal of street widening and planning to facilitate 
flow. 

The question of how to provide additional road space in our 
large centres of population is largely a matter of pounds, shillings, 
and pence, but the day cannot be far distant before determined 
efforts must be made to provide over or under crossings, at the 
most important intersections of roads carrying a large traffic. 

A brief reference to another epoch-making activity of the 
period under review—the Town Planning Acts—should be made. 
The laying down in anticipation of the requirements of the next 
few generations even for an undeveloped area would present 
difficulties which would daunt many, however enthusiastic. How 
best to arrange for the future when a built-up or partly built-up 
area, is under review is a tax to test the best brains of the profession. 
Here, however, as in many other fields, simplicity, and broad 
treatment should be the guiding features, and detail put outside the 
picture. Proper lines of communication, provision for sewerage, 
and appropriation of land for open spaces, conceived on the 
broadest and most far-seeing bases, should ever be the aim and 
object of the engineer. 

Space will not permit any further reference to the many other 
activities of the engineer, whose practice lies within the scope of 
work carried out under municipal auspices. The field is a wide 
one, and the attractions such service offers, although perhaps not 
too favoured, as regards material benefits, are responsible and 
all engrossing. 

The future is full of promise. As regards the large centres of 
population they have in some respects outgrown, not the capacity 
of the community, but its preparedness for dealing with the many 
and special problems thereby created. To formulate advice that 
will prove to be of lasting benefit, and to endeavour to curtail the 
period of waiting and discussion, too often wasted, before action 
is taken, is both the privilege, and duty, of the engineer serving a 
municipality. 
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WATER SUPPLIES 
By 


Sir William H. 


HE subject of water supplies is one which has shown very 
remarkable developments in the past twenty-five years, and 
increasing requirements have called for some of the most 

notable engineering undertakings ever attempted. Abroad, mention 
need only be made, by way of example, of such enterprises as the 
Hetch Hetchy Scheme for San Francisco, recently completed, and 
of the Apulian Aqueduct, completed in Italy. In this country, 
no single large schemes have been planned and carried out in the 
period in question, though active programmes have placed supplies 
generally on a much more satisfactory and adequate basis than 
in 1910. The case of London will be dealt with as of special 
interest when compared with these schemes brought into use abroad. 

The Metropolitan Water Board was constituted and estab- 
lished by the Metropolis Water Act, 1902, for the purpose of 
acquiring and carrying on the undertakings of the Metropolitan 
Water Companies. To-day, the Board operate in an area of 570 
square miles, which includes London and substantial portions of 
what are known as the Home Counties, roughly between Hertford 
in the north, and Westerham in the south; and Staines in the 
west and Barking in the east. 

The early days of the Board, which first met in 1903, were 
taken up by arbitration proceedings, efforts to co-ordinate and 
unify procedure, the completion of capital works which the old 
companies had in hand to the value of nearly 2,000,000/.; and 
in making a careful general survey of the position with a view to 
the future. This survey reached its climax in 1910, when the 
Board made their first application to Parliament for powers to 
proceed with extensive new works. This scheme made provision 
for the future supply of the Metropolis by means of the construction 
of reservoirs in the valley of the River Thames in progressive 
stages. It is interesting that twenty-five years later the Board are 
promoting a similar scheme in extension of the same policy. 

The Thames is the crux of London’s water problem, and for 
the year last reviewed provided 64-6 per cent. of the supply from 
all sources, representing a daily average abstraction of nearly 
200 million gallons, and the question now resolves itself into one 
of the construction of additional storage reservoirs, thus securing 
not only additional quantities of water, but also providing for 
sedimentation, which experience has shown to be so valuable a 
factor in enabling the Board to maintain a high standard of purity 
in the supplies delivered to consumers. Apart from the Thames, the 
Board utilise for their sources of supply, the River Lee, which pro- 
vides 17-7 per cent. of the total needs, and wells which give a like 
result. In the case of the Lee, as in the case of the Thames, the ques- 
tion of storage becomes important, and immediate steps are being 
taken to provide an additional reservoir with a capacity of 3,000 
million gallons, adjoining the King George reservoir at Chingford. 

Twenty-five years ago the daily average was just over 224 
million gallons. For the year last reviewed, this figure had grown 
to the Board’s record average of 293-74 million gallons. Until 
1933 the supply had not exceeded 350 million gallons in any one 
day, but this figure was exceeded on no less than 16 occasions 
during the 1933 summer. The actual record attained was 374-5 
million gallons on June 8, 1933. ‘The task of providing an adequate 
supply to a population exceeding 7 million persons during an 
abnormally dry summer is one of great responsibility, and it is a 
matter of legitimat: pride that the Board were in 1933 able to 
meet unparalleled demands without imposing restrictions. To-day, 
the average consumption per head of the population is slightly over 
40 gallons ; 30 per cent. of the supply afforded by the Board is 
metered, and assuming this to be a fair representation of trade 
needs, the figure for domestic use would still appear to be the 
substantial one of approximately 28 gallons per head per day. 

Considerable care is taken to ensure the delivery of a safe 
and unquestionable supply for all purposes. Samples are examined 
bacteriologically, chemically, biologically and for taste, while 
abnormal conditions induced by drought are always carefully 
watched. All river-derived water is now adequately treated with 
a dose of chloramine, either before or after filtration. 
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With regard to the filtration, a great advance has been made 
in recent years by the installation of what are known as primary 
filters, a system of rapid pre-filtration prior to the ordinary slow 
sand method. In addition to adding to security, primary filtra- 
tion has effected substantial financial economy, in that it has for 
the most part rendered unnecessary the provision of extensive areas 
of slow sand beds. It has enabled the latter to be worked at a 
substantially higher rate than was previously possible. 

The great works that have been undertaken in recent years 
include the King George storage reservoir at Chingford with a 
capacity of 3,000 million gallons, completed in 1913, and the 
Queen Mary reservoir, at Littleton, near Staines, with a capacity 
of 6,750 million gallons, completed in 1925. These huge storage 
reservoirs necessarily involve the provision of pumping stations and 
adequate distribution arrangements. Here again, in the Thames 
Valley, the finest installations of their kind in the way of pumping 
stations are to be found at Walton and Kempton Park. Pipe 
lines of sufficient capacity have been provided, and carry Thames 
water to the north of London from Kempton to Highgate, and to 
the south of London from Walton to Honor Oak. In brief, the 
Board have been called upon to expend no less a sum than 
11,000,000/. on capital works in the last quarter of a century. 
They have been inspired in their task by the honour conferred by 
His Majesty in attending inauguration ceremonies and permitting 
His Majesty’s name, and that of Her Most Gracious Majesty the 
Queen to be associated with works of considerable magnitude and 
great utility. In this, His Majesty was continuing the illustrious 
precedent established by H.M. King James I, whose royal solici- 
tude and financial succour 322 years ago enabled the waters of 
the Lee Valley to be brought by the New River from Hertford 
to London. 

All social changes involve the consideration of water policy. 
Slum clearance and housing schemes, the modernisation of old 
premises, sewage disposal, additional swimming baths, and the 
installation of refrigerators are all indications of increasing demands. 
Add to these in London, the claims of the water authorities in 
adjacent areas for neighbourly assistance, and it can readily be 
seen that the availability of additional sources of supply must 
become a matter of moment. Economical help in this direction 
might well be secured by some regional policy having for its object 
the appropriate allocation of available sources of supply, so that 
these may be utilised to the best advantage, and competition and 
overlapping avoided. 

The following figures show how the Board’s equipment has 
increased since between 1904 and 1934. There are now 49 
storage reservoirs, compared with 44, the acreage having increased 
from 843 to 2,704-5, and the capacity from 4,115-7 million gallons 
to 19,657 million gallons. Service reservoirs have increased from 
75 to 95, and the capacity from 244-5 million gallons to 341-6 
million gallons. The figures for filter beds are, number, 137 
against 178, and acreage 139 and 175-7, respectively. There are 
now 51 primary filters of an area of 20,064 sq. ft., and 12 mechanical 
filters with a total of 640 sq. ft., against 0 in 1904. Engines have 
increased from 235 to 275 in number, and in horse-power from 
32,177 to 55,920. Miles of pipe have extended from 5,759 to 
7,659. Schemes for the remodelling of certain of the pumping 
stations such as those at Deptford, Surbiton, &c., have been under- 
taken with conspicuous success, effecting substantial economics. 

Questions of interest to the water industry as a whole receive 
the attention of an Advisory Committee appointed by the Ministry 
of Health in June, 1923, while, industrially, the water undertakings 
took the earliest opportunity to form a National Industrial Council, 
the findings of which, and their application by the important 
water authorities, have given considerable satisfaction to the 
large number of employees engaged in the industry. 7 

The question of a national water policy is to-day receiving the 
close attention of the Institution of Water Engineers, the British 
Waterworks Association, and the Water Companies Association, 
who recently jointly issued a report on this subject. 
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IRRIGATION 


By 
Sir Alfred Chatterton, C.I.E. 


advance in the scientific study of the problems confronting 
the irrigation engineer. The mistakes of the past have 
been carefully noted, and the hydraulic data upon which designs 
were prepared have been carefully revised as the result of accurate 
measurements, both in the field on existing works and on models 
in the workshops and laboratories. The stability of gravity dams 
has been the subject of much discussion, the theory of arched and 
buttressed dams has been developed, and there is now much 
greater confidence in the permanence of such structures. This 
has led to greater boldness in design all over the world, both for 
irrigation and water-supply schemes, culminating in America in 
the Hoover Dam, which will rise to 732 ft. above the river bed 
and raise the water level in the Boulder Canyon of the Colorado 
River by 582 ft. The general advance of mechanical technique 
during the period under review has been fully utilised in the 
construction of irrigation works, especially in India, where the 
time-honoured methods of hand labour have been replaced by the 
drag-line excavator and the facilities afforded by the electric dis- 
tribution of energy are employed in every direction. Equally 
notable have been the advances made in the mechanical arrange- 
ments for the control of water at the head works of irrigation 
systems, whether they be weirs across a flowing river or masonry 
dams for the storage and regulation of intermittent or variable 
supplies. Mention may be made of the Sukkur barrage on the 
River Indus, as exemplifying in the highest degree the application 
of modern methods of operation. Tribute here may well be paid 
to the great part which the Stoney sluice has played in the pro- 
gress of irrigation by the facilities which it offers for the control 
of discharges of water, either of great volume or under high 
pressures. Many improvements have been made in the design of 
masonry structures, but the losses consequent on seepage are still 
accumulating, and the steady rise of the water table in many 
irrigated tracts, involves an ever-increasing area of water logging 
which is a sorry sight for any engineer to contemplate. 
Irrigation is practised to some extent in most parts of the 
world, where local conditions favour the provision of supplies of 
water to supplement a precarious or slight rainfall. The steady 
development of the resources which the engineer can bring to 
bear on the handling of water has tended to increase efforts in 
this direction, with the result that though each individual work 
is comparatively small, the sum total of the areas irrigated is very 
important. In this connection, mention must be made of well 
irrigation, which has been practised from time immemorial, but 
has been endowed with a new vitality, consequent upon the 
introduction of improved methods of sinking tube wells and upon 
the facilities provided for lifting water by the internal-combustion 
engine and the electric motor. In India, no less than one-fourth 
of the total area under irrigation is from wells, most of which are 
still worked by cattle labour, but in recent years considerable 
progress has been made with the introduction of engines and 
pumps, whilst in tracts like the Punjab, the United Provinces and 
the State of Mysore, where electric grids are gradually spreading 
over the country side, motors and pumps are being installed in 
ever-increasing numbers. The peculiar demands of this type of 
ligation require detailed study by mechanical engineers with a 
view to the mass production of much more efficient combinations 
of plant than are now available. Within the compass of this brief 
review, it is impossible to do more than briefly glance at the pro- 
gress which irrigation has made in those countries where it is an 
important element in the economic life. In India, the area under 
wrigation has increased from forty to fifty million acres. The 
Principal field of activity has been in North Western India, in the 
Punjab and Scinde, where the waters of the great system of rivers 
converging into the Indus have been brought under control and 
diverted on to the land to turn arid deserts into fruitful cultivated 
lands. In boldness of design, what is known as the Triple Canal 
ject, represents the greatest effort of the irrigation engineer in 
any country, or at any period. In a sense, irrigation had grown 
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up piecemeal from the Punjab rivers, and in course of time it was 
realised that earlier projects had not fully utilised the water re- 
sources available in the Jhelum River, whilst the other rivers com- 
manding larger areas of land were fully taxed. The problem, 
therefore, arose of carrying the surplus waters of the Jhelum across 
the Chenab and Ravi rivers for the irrigation of the lands between 
the Ravi and the Sutlej. The works were of great magnitude, 
and, whilst irrigating one and three-quarter million acres, set free 
the waters of the Sutlej River for the irrigation of over five million 
acres to the west of that river. This latter work has now been 
almost completed, as three out of four of the great weirs across 
that river have been built and a large area of Western Rajputana 
reclaimed from the desert. The head works and the barrage 
across the River Indus at Sukkur control the waters of that river 
at the point where deltaic conditions begin, and are chiefly note- 
worthy for their great magnitude, commanding as they do upwards 
of five million acres of land hitherto uncultivated or dependant on 
precarious supplies from flood channels taking off with open heads 
from the parent river. In other parts of India, the most important 
projects which have recently been completed, are the Sarda Canal 
system in the United Provinces, irrigating 1,350,000 acres, and the 
Metur Dam, on the Cauvery river in the Madras Presidency. This 
dam is 176 ft. high, has a total length of 5,300 ft., and contains 
54 million cub. ft. of masonry. The project was designed by Col. 
W. M. Ellis, R.E., in 1910, but could not be started until after the 
war, finally being completed last year. Lastly, in connection with 
Indian irrigation, mention should be made of the Kannambachi 
Dam, across the Cauvery, a few miles above Seringapatam. This 
work, undertaken by the Mysore State and designed and con- 
structed by Indian engineers, is a monument of their skill. 

In the Bombay Presidency, the development of both irrigation 
and hydro-electric power has been marked by the construction of 
a series of high dams near the Western Ghauts, which hold up 
large quantities of water derived from the very heavy monsoon 
rains on comparatively limited areas. 

Turning from India to Egypt, the restoration of that land to 
prosperity, begun by British engineers from India soon after the 
Occupation in the early ‘eighties of last century, has continued 
through the past quarter of a century. The Assouan Dam origin- 
ally completed in 1902, was raised 23 ft. in 1912, and has now 
been raised a further 30 ft., thus increasing its ultimate storage 
capacity to twenty-four times that originally contemplated. To 
the diversion weirs built across the Nile at Assiut in 1902 and 
Esneh in 1909, a third weir at Nag Hammadi has recently been 
added. Much attention has been devoted by the Egyptian 
Irrigation Department to the study of the best methods of sdlising 
the resources of the White Nile to provide further supplies of water. 
In the Soudan, a great dam has been built across the Blue Nile at 
Gezira, and storage provided for the irrigation of 300,000 acres. 
of which one-third is under cotton every year. 

In the United States, the area under irrigation mainly in the 
west and south, now exceeds 20 million acres. The Federal Govern- 
ment first took serious steps to promote irrigation when the 
Reclamation Act of 1902 was p , and a number of large pro- 
jects were started, but twenty years later the results were considered 
to be far from satisfactory, and the “ fact finders’ report” of 1924 
led to radical changes in the Bureau of Reclamation, coupled with 
the pursuance of a more vigorous policy. Very high dams are a 
characteristic feature of American irrigation practice, whereby large 
reservoirs are created for the regulation of the flow in the rivers, 
resulting at the same time in conditions favourable for the genera- 
tion of hydro-electric energy on a large scale. 

The exclusion of coloured labour from Australia has probably 
retarded the development of irrigation in that Dominion ; never- 
theless, important works have been undertaken, both by the 
construction of large storage reservoirs, as on the Murrumbidgee 
River in New South Wales, in the Dawson Valley in Queensland, 
and by pumping operations from the Murray River in South 
Australia. 
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REFRIGERATION 


By 
Sir Joseph G. Broodbank: 


EFRIGERATION has been a major factor in the feeding of 
Great Britain for the last half-century. By 1910 the 
broad lines had been laid down, and a technique developed 

which enabled staple imports, such as frozen lamb from New 
Zealand, frozen beef from Australia, apples from Tasmania, butter 
and cheese from New Zealand, chilled beef from the Argentine, 
to be delivered, by the less critical standards of that time, in good 
marketable quality. The last quarter of a century has been 
marked essentially by an all-round increase in the foodstuffs carried 
and decrease in wastage. Initially, attention was focussed on the 
ship, but in the past twenty-five years refrigeration has been 
extended to the whole chain of transport, and it is now realised that 
every link in this chain makes its vital contribution to the final quality. 

For example, pre-cooling before shipment, a sine qua non for 
chilled and frozen meat, is still not general for fruit. Within the 
Empire the greatest progress in this has been made in South 
Africa. Cape Town has facilities for pre-cooling about 10,000 
shipping tons of fruit a week. There are 72 separate chambers 
and five separate cooling units, while a special “‘ loop system ” 
avoids the mixing of air from hot and cold lots of fruit. Although 
a refrigerating capacity of about 20 tons would suffice to keep 
this store cold, plant of 200-300 tons is necessary for pre-cooling, 
and the average power consumption, with auxiliaries, amounts 
to over 750 h.p. Owing to the rapidity of advance the re-designing 
and enlargement of this store, erected only seven or eight years 
ago, is now contemplated. 

Turning to the facilities for the reception of foodstuffs in Great 
Britain, attention may again be concentrated on a single example. 
Since 1910, the quantity of meat imported into the Port of London 
has more than doubled, butter has much more than trebled, and 
cheese has increased by about 70 per cent. In 1934, the amounts 
were: Meat, poultry and game, 816,000 tons; butter, 258,000 
tons ; cheese, 108,000 tons. In the same period the capacity of 
public cold stores in the Port of London has increased by about 
60 per cent. from 11 million to between 17 and 18 million cub. ft. 
The largest installation is that of the Port of London Authority at 
the Royal Albert Dock, designed primarily to deal with frozen 
meat from Australia and New Zealand, and completed at a cost of 
about half-a-million pounds, The store contains 2 million cub. ft. of 
refrigerated space—a capacity of half-a-million carcasses of mutton. 

Transport by rail or road is often an essential link in the chain. 
Refrigerated rail transport has problems all its own. The ideal 
of a refrigerated train unit is practicable only in a few instances. 
—for long hauls and a uniform traffic. The Zeebrugge-Harwich 
ferry has made possible an unbroken rail journey from the fruit 
producing regions of Southern Europe to London on which wagons 
with self-contained, fully-automatic, refrigerating equipment, 
operated by Diesel engines, are used. Nevertheless, the wagon 
with bunkers for ice or ice-salt mixtures is still the most widely 
employed, both at home and in the Dominions. 

In both rail and road transport lightness is a primary problem, 
and solid carbon dioxide and a new insulator—aluminium foil— 
have assisted in its solution. A combination of these is particu- 
larly happy for insulated containers in which foodstuffs can be 
carried from producing centre to ship’s side, or from ship’s side 
to market, without rehandling en route. Brine-frozen salmon from 
Newfoundland is now conveyed from Liverpool in this way, and 
owing to the increase in train speeds, can be delivered to the 
cold stores in London within eight hours or so of leaving the 
ship’s hold, and without an appreciable change of temperature. 

For fresh fish packing in ice is still almost universal in this 
country, and the production of the ice is an enormous activity. 
In 1932, the opening of the Grimsby ice-plant with an output of 
1,100 tons a day gave Great Britain the largest plant in the largest 
fish market in the largest fishing port in the world. It is significant 
of the progress in design that the new plant occupies just one-sixth 
the floor space of the old. 

In the actual production of cold the period under review has 
seen the triumph of the compression system, using an easily 
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liquefiable gas. Suggestions for new refrigerants have been 
numerous, and one of them at least, dichlor-difluor-methane, 
promises to have important commercial applications ; but the 
use of ammonia has become more and more standardised for 
large installations, except on ships, where the advantages of carbon 
dioxide in economy in space and freedom from danger are of 
special significance. 

Changes in compressor design have followed to some extent 
the development of the internal-combustion engine ; and vertical, 
single-acting, multi-cylinder, rotary gland machines, running at 
speeds of from 200 to 750 r.p.m., now far outnumber, particularly 
in land practice, the single-cylinder, reciprocating gland com- 
pressors of 50 to 160 r.p.m., almost universal not many years 
ago. In insulation, dependence upon natural products, and 
pre-eminently upon cork, is but little less than twenty-five years 
ago. The use of aluminium foil is the most radical departure in 
principle ; but an expanded cellular rubber must also be men- 
tioned, while the production in the laboratory of aerogels of 
silica may hold the germ of important developments. 

Progress in large-scale refrigeration, particularly in the distribu- 
tion of cold, is well illustrated by the equipment of ships carrying 
foodstuffs. In 1910, the classic “‘ cold air ” system was still common, 
with all its difficulties of gigantic compressors, a thermodynamic- 
ally inefficient cycle, and extreme cooling and drying of the air, 
with the attendant risks of freezing and desiccating the cargoes. 
Then came the direct expansion battery, usually with ammonia as 
refrigerant, and with forced air-movement. The rate of air cir- 
culation was slow and there were often big differences in temperature 
between the ingoing and the outgoing air. 

Progress brought a bifurcation, and the “ grid” system, with 
spaces heavily piped and air movement only by natural convec- 
tion, was standardised for meat; while the “ battery” system 
with external cooler and forced air-circulation, was adopted for 
fruit. The provision of two separate installations in one and 
the same space was an expensive and clumsy solution, but the 
*‘ screened grid” systems, born of the desire for a compromise, 
often tended to combine the disadvantages of both systems with 
the benefits of neither. Recently a more promising method has 
been proposed—along the lines of using air circulation for all 
cargoes, but minimising its amount by employing a “ jacket” in 
which the “ exhaust ” air from the hold removes the heat of leakage. 

The most striking change in the application of refrigeration 
to food has still to be mentioned. The refrigerating engineer is 
now being called upon to control, not merely temperature, but 
the whole physical environment. “ Humidity,” as an inescapable 
subsidiary problem of refrigeration, was recognised in the earliest 
days, and its crude biological implications—the growth of moulds 
on one hand, and desiccation of the commodities on the other 
—were realised. But the control of other constituents of the 
atmosphere, or the provision of artificial atmospheres, had scarcely 
received attention 25 years ago. To-day, the calamitous effects 
on fruit that may follow the accumulation of carbon dioxide, and 
the beneficial effects of “‘ gas” storage in atmospheres where the 
amounts of oxygen and carbon dioxide are controlled, are known 
to everybody. It is not, perhaps, so well realised that the com- 
position of the atmosphere, humidity, and temperature are all 
so intimately related in their biological effects, that an optimal 
value for no one of them can be fixed without reference to the others. 

The control of humidity encounters special difficulties in 11 
application to a closely-stowed stack of evaporating material, 
packed as it often is in hygroscopic materials (wood, paper, card- 
board). By comparison, control of the composition of the atmos- 
phere is simple. Moderately gas-tight construction sufficed for 
the introduction of “ gas” storage for home-grown apples, and 
there are now between 30 and 40 “ gas” stores with a total capacity 
of 7,000 tons. The application of gas-storage methods to the 
overseas transport of beef is still more recent ; but it is already 
enabling chilled Australian beef to enter this country in competiuon 
with the Argentine product. 
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VERTICAL-LIFT BRIDGE OVER THE 
RIVER ELBE AT MAGDEBURG. 


Tux navigation of the river Elbe has been greatly | 


hampered by the low-water level, which often 
sersists for weeks at a time during the summer 
jonths, and by the presence of a number of bridges 
with very narrow openings. This drawback has 
recently been accentuated by the opening of the 
\fittelland Canal, and steps for the improvement 
{ the waterway have, therefore, had to be under- 
taken. Among the more important of these is 
the reconstruction of the old Buckau railway 
ridge at Magdeburg. This crosses the river at 





| wasserstrassenverwaltung, the authority controlling 
|German waterways, stipulated that there should 
| be a clearance of 5-5 m. above maximum high-water 
level, the lift was also increased from 1-86 m. to 
2-87 m. At the same time, the fixed s of 
lattice girders were modernised, the whole of the 
reconstruction taking only a little over a year to 
complete. 

Views of the new lifting span are given in Figs. 1 
and 2, on this page, and Figs. 21 and 22, on page 494, 
while the details of its construction will be clear 
from Figs. 3 and 10, Plate XXIII. Little freedom of 
choice was possible in its design and, as it was 
essential that it should conform with the existing 
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Fic. 2. New Bripce Unper Construction Over THE OLD. 


“a angle of 62 deg., some 200 m. upstream of the 
rdl-nown Domfelsen, or Cathedral Rock, at which 
want there is a sharp bend. It dates from 1846, 
“d was originally a simple lattice-girder structure 
amed on nine piers, six of which were built on 
undations sunk in the bed of the river. It 
my pe a swing span, which was mounted on 
te third river pier from the western side, and 
— ® single line of railway. In 1876, the 
atin. a pier was —— and the lattice 
a laced By an arch girder, while eight 
‘ats later 4 similar reconstruction enabled ih 
* the piers in the centre of the waterway to be 
eae In 189%. a lifting span was substituted for 
= Gwing span and the pier carrying the latter was 
This lifting span, the weight of which 


a uncompensated, was 33 m. long, and 

a raisec| or lowered through a height of 1-7 m., 

iihuially and’ ter'by dee ea ne 
SUlical}\ 





snd later by electrical means. The 
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Made = his span has recently proved a 

wurnee to navigation, and it was decided to| 
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re t span 90 m. long, thus giving a clear! 

PRing of Ra - 
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structure, and especially with the long span on the 
western side, a semi-parabolic arch girder with the 
necessary subsidiary connecting systems was se- 
lected. The height of the upper boom at the centre 
was fixed at 11 m., so that it should not stand out 
against the buildings of the town behind it, and the 
portals were made as simple and compact as possible, 
in order that the view of the neighbouring cathedral 
should not be interferred with. Generally speaking, 
it may be said that the appearance of the bridge 
has been improved by its reconstruction. 

As, unlike most other lift bridges, the span will 
only be raised at high water, it was decided, after 
other alternatives had been considered, to effect | 
this operation by lifting screws, arranged to be| 
Stressed only in tension. 





top booms and are made up of a number of 
panels, while the end-frames over each pier are 
parallel to the pier axes. The main girders are 
symmetrical throughout the length of the span, 
though at each end the upper boom is extended 
horizontally to abut against the fixed portions 
of the bridge, an arrangement rendered necessary 
owing to the inclination of the span to the piers. 
This design has enabled the top boom connections 
of the main girders in each panel to be placed at the 
same height, and has facilitated the arrangement 
of the upper wind bracing, the details of which 
can be seen in Fig. 4, Plate XXIII. During construc- 
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tion, special attention was paid to places which 
experience showed were likely to be affected by the 
weather conditions. For instance, angles at the 
foot of the main girder uprights were omitted, 
and these uprights, therefore, terminate 20 mm. 
above the gussets of the wind bracing. 

As can be seen in Fig. 10, Plate X XIII, the height 
available for the railway track was small, only 76 cm. 
and, in order to make the greatest possible use of 
this space, the distance between the main girders 
was fixed at 5°2m. The cross girders are 
connected to the main-girder uprights and form, 
with the uprights of the panel framework, a half- 
braced box frame, so that buckling of the diagonal 
struts is prevented. The longitudinal girders carry- 
ing the rails are cross-connected by plates to form a 
continuous system. In the end panels, where 
the direction of the rails is sharply inclined to the 
pier axes, the longitudinal girders are heavily 
stiffened in order to ensure that the cantilever action 
of the truss, longer by 1-5 m., is fully compensated. 
Chairs to secure the rails are fixed to longitu- 
dinal sleepers. The appearance of this part of the 
work will be clear from Figs. 21 and 22, on 
page 494. 

The horizontal stresses on the bridge structure 
are taken up by an upper and lower system of 
wind bracing, by sway bracing and a sway frame. 
The stresses on the upper wind bracing, which 
coincides with the profile of the top boom, are 
transmitted to the end frames, while the sway 
bracing, which is combined with the lower wind 
bracing, forms a system, which takes up not only 
the wind and sway stresses, but those due to train 
braking. The braking stresses that are generated 
in any panel are transmitted direct to the main 


It was also decided | girder, while the sway frame transmits the trans- 


that the span should be suspended from short! verse forces from the upper part of the main 
equalising beams, and that articulated racks should | girders to the sway bracing, which forms part of the 


be employed to support 
which would only compensate half the weight of | 


the bridge. 


| 


the counterweights, | lower wind bracing. This bracing is connected to 


the main girders at the places where it crosses the 
latter so that a slight buckling of the braces takes 


As already mentioned, the new structure has a place. The stresses on the lower horizontal bracing 


piers on which it is supported at an angle of 62 deg., 
as shown in Fig. 4, Plate XXIII. The main 


another river pier and to build a|span of 90 m. and cuts the axes of the two are directly transmtted to the bearings. 


The bearings on which the superstructure is 
carried are of the usual design, and are shown in 
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Figs. 8,9 and 16 Plate XXIII. In order to prevent | 
the rollers being drawn up with the saddle plate when | 
the bridge is raised, flat springs are provided which | 
ensure that their connection with the bed plate is | 
maintained. These springs also bring the saddle 
plates into their mid-position, when the bridge is 
raised. In order to ensure that this adjustment 
takes place in all circumstances, guides are provided 
on both the saddle plate and the rocker plate, | 
while other guides are also fixed to the bedplate to | 
prevent the rollers falling out if the springs are | 
damaged. 

The end frames, the construction of which will | 
be clear from the drawings, Fig. 9, Plate X XIII, and 
in Figs. 21 and 22, page 494, are designed to trans- | 
mit the wind stresses of the upper bracing to the | 
bearings and to take up the stresses when the | 
bridge is being raised. The arrangement usual in 
such circumstances has been adopted for the former 
purpose, while to allow for the latter the cross 
girders and the lower transverse members of the 
frame have been extended on both sides in order 
to provide space for the connections between the 
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superstructure and that part of the portal on which Fic. 


the lifting machinery is mounted. The guide rollers 
are also installed on this extension. The end 
frame verticals also transmit the whole weight of 
the lifting span to the bearings. The end 
frame is of the box-girder type, while the end cross- 
girder, which forms the lower connection, is curved 
downwards so as to allow ample room under the 
rails for the sleepers. The bearing for centring the 
bridge is in the middle of the cross girder. Centring 
is effected by a sprag fixed on the middle of the 
pier before the bridge comes down on the bearings. 

The portal at each end of the lifting span, the 
construction of which will be clear from Figs. 8 and 9, 
Plate XXIII, consists of two double uprights and 
cross-ties forming a semi-frame. The component 
walls are connected by braces. Each portal is placed | 
at an angle of 62 deg. to the bridge and is hinged. 
For the purpose of stress calculations, it is therefore 
a simple statically-indeterminate structure, the 
horizontal thrust being taken on the bearings. 
The span guides are fixed on to the stanchions. 
The bridge is designed to withstand longitudinal and 
transverse torsion at one portal and transverse 
torsion only at the other. As will be clear from | The uncompensated weight of the 
Fig. 9, Plate XXIII, the counterweights are carried | bridge, as well as the loads due 
in the portal structure and are maintained in position | to friction and snow, are taken 
by special guides, while the lifting-machinery room| up by a separate mechanism. 
is erected on the upper cross girders. It will be seen | This mechanism consists of four 
from Fig. 21, page 494, that the part of the structure | lifting screws, the tops of which are 
in which the machinery is installed is provided with | connected to the driving machinery 
glazed sides and is covered with a roof consisting of | through bevel gearing. At this 
wooden bearers on an iron frame, covered by copper | point they are carried in adjust- 
sheeting. The overall height of each portal | able ball bearings and a spherical 
is 12-85 m., and 92 tons of steel were used in the/ bronze bush is also provided in 
construction of each one. |order that the bevel thrust shall 

As will be gathered from Fig. 3, Plate XXIII, the | not be transmitted to the bearings 
portals are built over piers II] and V, respectively, | but to a cast steel housing. This 
and as already mentioned carry the electrically- | housing surrounds the whole bear- 
operated lifting machinery. This is the same at/ ing and is filled with oil. The 
the two ends of the span, the general arrangement | lower ends of the lifting screws 
being clear from Figs. 7 and 9, Plate XXIII. Fig. 9,| engage with the nuts, the latter 
Plate XXIII, shows how the weight of the bridge | being borne in a spherical housing 
is compensated to the extent of one-half by the|on the crosshead referred to 
counterweights, thus ensuring that the weight|above. The equalising arms, and 
thrown on the bearings is not excessive. The | thus each spindle and its nut, are 
energy consumed in and thus the cost of moving | guided both longitudinally and 
the bridge are, of course, somewhat greater than | transversely in the portal frame 
if the usual methods had been employed, but this | by rollers, as shown in Fig. 23, on 
is not of importance as raising and lowering is only | page 494, which is an illustration 
carried out daily at high water. of this part of the equipment. 

The counterweights, which consist of rails em-| During the lifting and lowering 
bedded in concre‘e, are suspended from articulated | operations the bridge itself is 
racks, which gear with sprocket wheels, the latter | guided by the rollers (Figs. 9 and 
being carried on the portal structure. On the end | 16), which are borne in the pro- 
opposite to the counterweight the rack is connected | jecting end of the end cross-girders. 
to the equalising beam forming a crosshead for the |The equalising beams are also 
lifting screw. The racks are sodesigned that, unlike | connected to the same girders 
a chain, every fourth link only is in contact| by hinged suspension rods with 
with the sprocket. The links do not therefore | universal joints, so that any hori- 
conform to the arc of the gear wheel, but run | zontal movements of the bridge, 
tangentially to it on the two sides and are out of | caused by alterations in tempera- 
engagement with it as they pass over the top, so| ture or wind, do not affect the 








Fig. 19. 


that in this position there is no wear. The racks are operation of the spindles. The arrangement differs; Plate XXIII. The screws themselves 
with the wheel by slightly at the fixed and movable bearings, as/| locking, 
will be clear by comparing Figs. 8, 9 and 10, | capable of sustaining the dead-weight of the bridge. 


maintained in 
rollers. 


engagement 
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During the lifting operation, the equalising beam 
moves up the screw and to protect the latter 
from dirt it is completely enclosed, a telescopic 
tube, which opens and closes during lowering and 
lifting being provided, as a covering for the whole. 

Again referring to Fig. 9, both screws on the 
same portal are operated by one driving unit, 
which is shown installed in a roofed-in cabin on the 
cross-girder, as indicated in Fig. 7, Plate XXIII. 
This unit, a view of which appears in Fig. 20, 
is designed to raise or lower the bridge through 
a distance of 2-87 m. in five minutes. It 
consists of a 30-kW main motor and compensating 
motor, the arrangement of which is described in 
more detail below. It engages with the mechanism 
already described and is equipped with electric 
brakes and limit switches to prevent overwinding. 
An emergency switch is also fitted in the lower posi- 
tion, where space is very limited, and this comes 
into action should the ordinary limit switch fail. As 
a further precaution, if the equalising beam should 
fail while the bridge is in the lowered position, the 
counterweights are prevented from falling by two 
horizontal channel irons, shown in Fig. 9, which 
act as a check on the nut. All moving parts 
are enclosed to protect them from damage and to 
ensure against accidents. 

Turning to the electrical equipment, the necessary 
energy is supplied on the three-phase system at 
380 volts to 220 volts, and a frequency of 50, from 
a transformer station on shore. From this point, 
the main feeder is led through a switch to the western 
portal, where there is a second main switch and 
where cables are led off, one for the supply of power 
and the other for the supply of lighting, to a switch- 
board in the centre of the bridge. “A view of this 
board appears in Fig. 19, and adjacent to it, as 
will be seen, is a cubicle containing all the control 
apparatus necessary for the operation of the lifting 
span, and a second, in which the small circuit 
breakers for the various lighting circuits are installed. 
This arrangement has necessitated the use of cables 
of sufficient length and flexibility to enable them to 
hang freely when the bridge is lowered. For this 
purpose, special cab-tyre insulation with tarred 
hemp suspenders vulcanised into the covering have 
been used. These cables are connected toa special 
terminal box at each end, and hang down in a 
loop from the span, as will be clear from Fig. 24 
on page 494. 

As already stated, the main motor at each end 
of the bridge has an output of 30 kW and is con- 
nected to the spindles through gearing, as shown 
in Fig. 9, Plate XXIII. On the same shaft as this 
motor, which is of the three-phase slip-ring type, 
is a second, equalising, motor. The stators of the 
two equalising motors, one at each end of the 
bridge, are connected in parallel and are controlled 
by the same switch, while their rotors are connected 
by an equalising bar and are controlled separately 
through a switch and starting resistance. So long 
as the load at both ends of the bridge is the same, 
the two main motors will run at the same speed 
and the span wiH be raised horizontally. If, 
however, as is usually the case owing to weather 
conditions, one side is more heavily loaded than the 
other, the main motor on that side will slow down. 
This will, however, be corrected by more current 
being supplied to the equalising motor to which it 
is connected, from the other side of the bridge, 
with the result that any difference in level will at 
once be compensated. 

The starting and control equipment is so arranged 
that the equalising motors are started and accurately 
synchronised in an unloaded condition before the 
main motors are run up, and to ensure that this 
is done correctly, a catch is fitted on the controller, 
which must be raised before the latter operation 
can be carried out in the ordinary way. The 
same catch also prevents the attendant from switch- 
ing off the equalising motors until they have come 
to rest. To ensure that these motors are always in 
circuit, circuit-breakers are only included in the 
main circuit and the safety of the former is further 
assured by a horn, which sounds should the 

ontroller handle be left for too long in an inter- 
mediate position. If for any reason a fault occurs 


in the equalising circuit, both main motors will be | 
brought to rest and this will also occur if a limit! 
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switch comes into action. The bridge can, however, 
be operated with the equalising motors cut out by 
means of a special selecting drum on the controller, 
the movement of the two ends then being observed 
on height and level indicators in the control cabin. 
Red and green signal lamps also show when the 
end positions have been reached. 

To ensure that the bridge is not raised in the 
face of oncoming railway traffic, the signals at 
both ends are interlocked with the lifting machinery, 
and with the point mechanism at the entrances to 
the lifting span, the latter being illustrated in Fig. 18. 
As regards the former, a lock on the control desk 
must be released before the equipment can be 
started, and this can only be effected by a key 
which is contained in the block instrument and 
cannot be freed unless the signals are at danger. 
Similarly, the signals cannot be released until the 
control equipment has been locked and the key 
has been replaced in the block instrument. In the 
same way, the two 2-3-kW motors op>rating the 
point locking and moving mechanism can only be 
started up after the control desk has been freed 
by the key from the block instrument. Further, 
it is only after the points have been accurately 
unlocked and the rails freed that the lifting motors 
can be started and as long as the bridge is in any 
other position than the fully lowered, and the points 
have been relocked, the key cannot be withdrawn 
from the control desk. 

As has already been stated, the work of recon- 
struction was completed in about a year, during 
which time the rail traffic was interrupted. The 
new lifting span was erected above the old, as 
shown in Fig. 2, the latter being raised 1-7 m. 
in order not to interfere with navigation. In 
order to ensure that the wind stresses were trans- 
mitted to the piers transverse timber frames were 
constructed on the old bridge and a wind bracing 
portal was built on the pier to be subsequently 
removed. After the riveting had been completed, 
the new span was connected to the portals, the old 
span being then suspended from it and dismantled. 
The new span was next lowered into its final upper 
position by jacks and the operating machinery 
installed. After the old span had been successf:lly 
dismantled, the central pier was broken down by hand 
to a height of 1 m. above the water level. The 
remainder of the stonework was finally demolished 
in three parts by blasting, and the spoil removed 
by dredgers. 

The new bridge was designed by the Reichsbahn- 
direktion, Hannover, in conjunction with the 
Maschinenfabrik Augsburg-Niirnberg, Gustavsburg. 
The work, which was carried out by this firm, was 
supervised by the Magdeburg District Engineer. 
The electrical equipment was installed by Messrs. 
Siemens-Schuckertwerke, Frankfort. 








SOME MEASUREMENTS OF CON- 
VECTION BY AN OPTICAL METHOD. 


By 0. A. Saunpers, M.A., M.Sc., MARGARET 
FisHENDEN, D.Sc., F.Inst.P., and H. D. 
Mansion, M.Sce., A.C.G.I. 


REcENTLY, E. Schmidt* showed how, by measur- 
ing the bending of light passing through the air 
very close to a heated surface, the surface convection 
heat loss and its distribution could be estimated. 
The present authors, working under the direction 
of Professor C. H. Lander, in the Mechanical Engi- 
neering Department of the Imperial College of 
Science and Technology, have extended the optical 
method to the more accurate measurement of 
natural convection from a horizontal plate in air 
and a vertical plate in water. In both cases, the 
total measured heat loss was compared with the 
electrically-measured heat input. The advantages 
of the optical method are discussed later. 

Theory of the Method.—A hot surface sets up a 
normal temperature gradient, and therefore a 
normal gradient of refractive index, in the surround- 
ing fluid close to it. Hence a ray of light, incident 
parallel and very close to the hot surface, is bent 
away as it passes over it, 

Let ¢, Fig. 1, page 484, denote the inclination 





* Forschung auf dem Gebiete des Ingenreurwesens, 
July-August, 1932, pages 181-9 





of a ray to the surface at a distance s from the point 
of incidence measured along the path of the ray. 
Provided ¢ is very small, 


dé _ 1 dp 

de = p dz . . . (1) 
where , is the refractive index of the fluid, and x 
the distance from the surface, at any point on the 
path of the ray. 

Assuming the ray to remain very close to the 
surface, and the heat transmission through the fluid 
between the surface and the position of the ray 
to take place by conduction only, 

H= — ks; e e »--€3) 
where H is the rate of heat transmission per unit 
area between the surface and the fluid, k the thermal 
conductivity of the fluid, and ¢ the temperature 
at any point on the path of the ray. 

From (1) and (2) 

$$ 


ds pdt ik 


ldp H 


and integrating along the path of the ray assuming 
1 dp 


pk dt 


constant 
dp 
ae , - (3) 


where ¢=0 when s=0, g¢= 4 when 3 = l, 
and H is the mean surface heat transmission taken 
along the path of the ray from s = 0 to s = l. 


Hence, if +, k, se are known, and ? is measured, 


H can be deduced. 

Actually, the ray emerges to finite distances 
from the surface, and (3) may not be strictly 
true for reasons which will be discussed later. 

Experimental Arrangements.—Light from a carbon 
arc 14 m. away was passed through a slit and 
directed tangentially, as shown in Fig. 2, on to 
the surface under investigation, and the deflected 
light was picked up on a shaded screen placed a 
suitable distance away in the opposite direction. 

Since = varies with wave-length, being slightly 
bigger for blue light than for red, the deflection 
obtained should be slightly bigger for blue rays 
than for red. The outer edges of the bright bands 
on the screen should therefore be blue and the inner 
edges red, and this is what was observed. 

Experiments in Air.—A plate, consisting of two 
polished aluminium sheets 0-48 cm. (,'; in.) thick, 
was screwed together with a heating element 
wound on mica sandwiched in between, and insulated 
from the metal by thin sheets of mica, the overall 
thickness being 1-15 em. The temperature distri- 
bution over the surface of the plate was uniform 
within a few degrees. The plate was roughly 
levelled at the same height above the floor as the 
arc, which was then brought more accurately 
into the plane of the plate by use of a specially 
constructed sighting device. 

Since the conditions were turbulent for the top 
surface, especially near the middle of the plate, 
the heat loss, and therefore the deflection, varied 
instantaneously, the bright line on the screen 
having an irregular wavy form, and oscillating up 
and down, as shown in Figs. 3 and 4. The photo- 
graphs (negatives) reproduced were obtained with a 
23-cm. by 46-cm. horizontal plate in air. In the 
case of Fig. 3, the surface temperature was about 
85 deg. C., and in Fig. 4 about 150 deg. C. Two 
ways were adopted for obtaining the mean deflection, 
either of which gave results in agreement with a 
photographic exposure; (a) the mean deflection 
in each position could be estimated by inspection 
and adjusted after observation for several minutes, 
or (b) the instantaneous position could be followed 
as nearly as possible, for a minute or two, with a 
pencil, and the mean estimated afterwards from 
the marking obtained. 

To get the distribution of convection across the 
plate the displacément on the screen was measured 
in twelve positions, the arc being moved so as to 
keep the light always parallel to the edge of the 
plate. Figs. 3 and 4 were obtained by causing a 





vertical slit te move uniformly across the screen 
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while the arc travelled in a parallel direction at | above theory is correct provided ¢ is taken as the 
the same speed. The mean displacement across | angular deflection suffered by a ray passing from a 


the width of the plate, which varied from 2 cm. | great distance away one side of the plate to a great 
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against the 5/4th power of the temperature excess ¢ 
ne C. The experimental points lie remark; 


ably 
well on straight lines corresponding to : 


to 9 cm. according to the input, could be found | distance away on the opposite side. This result _. K eal, 
within 1 mm. or 2 mm. |is true whatever the distance of the ray from the H = 1-66 73 hr. for the top surfac« 
The light suffers a small deflection just before | plate. In practice, however, the temperature 


and just after passing over the plate, owing to | field certainly departs from the theoretical except 
temperature gradients in the air beyond the plate. | close to the surface of the plate, and the deflection ¢ 
This correction was found experimentally by passing | was taken from one edge of the plate to the other. 
the light parallel and close to, but just beyond, the | It can be shown that the consequent error is less than 
edges of the plate, and measuring the corresponding | | per cent. provided the ray is kept within a distance 
deflections on the screen. By thus exploring the! / 

deflection of rays incident parallel to the 46-cm. | 590 of the surface. 


(c) In obtaining (3) the heat trans- 


Fig.t!. mission between the heated surface 








4 
~_}¢ 





K cal. 
H = 1-06: ey for the bottom surfac: 


Other experimental results for horizonta} s irfaces 
are few and very inconsistent, and a systematic 
investigation of the effects of size and condition 
of surface is in progress. 

Experiments in Water.—A_ rectangular plate 
13 cm. by 23 cm. was suspended vertically in a 
water tank 76 cm. by 46 cm. by 46 cm. with plate- 
glass sides. The light, which was limited by a 














(a780.4.) = and the position of the ray was! vertical slit, passed over the plate surfaces in th 
Fig.2. 
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assumed to be by conduction only. In practice, 
convective fluid movements occur at finite distances 
from the surface, especially when the flow is turbu- 
lent but, provided the ray remains close enough 
edge, the correction could be obtained for rays | to the surface, the normal heat flow must be almost 
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| 13 cm. direction, and after emerging from the tank 


at right angles to this edge, and vice versa. The 
sum of the corrections for both ends was found to 
be 2 per cent. for the top surface and 4} per cent. 
for the bottom, for the ray parallel to the shorter 
edge ; for the ray parallel to the longer edge these 


entirely due to conduction, and (3) holds good. 
How far the ray can be allowed to emerge without 
the theory breaking down can best be found by 
experiment; and the fact that the total experi- 
mental heat loss from the surface of the horizontal 


corrections were halved. | plate studied agreed equally well with the electrically 
The convection heat loss from the edges was | measured heat input for large and small deflections 
estimated experimentally by the optical method, | of the ray (averaging 6 per cent. low) shows that 
and was found to be about 60 per cent. greater |no serious error was introduced within the range 
per unit area than the mean for the top and bottom | investigated. 
surfaces, but since the area of the edges was only | (d) In obtaining (3) the value of | % 
6 per cent. of the total, this involved less than | uk dt 
4 per cent. correction in assessing the mean loss| assumed constant along the path of the ray. 
from the plate. | Actually, the temperature of the fluid in the path 
The radiation loss was calculated, taking the 
emissivity of polished aluminium as 0-07, as obtained 
by a direct measurement with a thermopile. | with the temperature, this assumption is only 
Discussion of Results —-The accuracy to be|@pproximately true; but a correction which 
expected in the results is limited by the following | *™ounted to (10 + 4) per cent. was applied. 
considerations : The optically-measured heat losses were con- 
(a) The ray is inclined at a gradually increasing | *istent within a few per cent. and, after allowing for 
angle to the surface, vhereas ¢ has been assumed | Tadiation and edge effects fell short of the electrically- 
very small, but for the maximum inclination, |™easured heat input by about 6 per cent. It is 
less than ,4, radians, this introduces a negligible | doubtful whether the experimental arrangements 
error. allowed of closer accuracy than this. The results 
(6) The isothermals in the surrounding fluid at | ®Vetaged about 3 per cent. higher with the light in 


was 


. . . ‘ 1 du . 
|} of the ray is not uniform, and since —— — varies 
. uk dt 


| fell on a screen 5 m. away. 

| The plate was specially designed to give a uniform 
| heat loss and was built up in layers, a coil of resist- 
| ance wire wound on a thin mica sheet being covered 
on either side by a thin sheet of copper, followed 
| successively by an ebonite slab 6 mm. thick, and 
a thin sheet of brass in three separate strips each 
13 cm. by 7-6 cm. with very small spaces between. 
This was surrounded by an insulating frame of 
cork, 5 em. wide and 2-5 cm. thick, tapered slightly 
so as not to obstruct the light, and made watertight 
by paraffin wax. Thermocouples were inserted 
in grooves cut in the faces of the copper and brass 
sheets in contact with the ebonite, their leads 
being brought out through the cork and protected 
from the water by varnishing. The power leads 
| were also brought out through the cork and protected 
by insulated sleeving. : 

The temperature drop across the ebonite slab, 
|and therefore the heat loss, was found to be practi- 
cally uniform over the whole area. The external 
surfaces of the brass, which were in contact with 
the water, were hotter at the top than at the bottom, 
but the temperature difference from surface to 
water was practically uniform. A correction was 
made for the loss of heat through the cork, which 
was estimated at 3 per cent. No allowance was 








finite distances from the surface may not be parallel |the shorter direction, but complete agreement 
dt |could not be expected, since the ray emerges 
dz |further from the plate in the longer direction 
may not be constant along the normal. In order | and is therefore subject to greater corrections. | 
to work out the exact theory, it would be necessary |The general agreement may be regarded as very 
to know the temperature field in the fluid. Assuming | satisfactory for an experiment of this nature. 

the field to be the theoretical two-dimensional; Fig. 5 shows the convection loss H, optically 
one for a flat strip at a uniform temperature, the | measured, for the upper and lower surfaces, plotted 


to the surface ; hence the temperature gradient 


made either for radiation or for any bending of the 
ray just before and just after passing over the plate, 
which were considered negligible. 

The results are shown in Fig. 6, in which the 
ratio of the optically measured heat loss to the 
electrically measured heat input is plotted against 
the angular deflection, which was varied by altering 
the temperature excess from plate to water. 
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will be seen that the optical method gives results 


about 4 per cent. lower than the electrical input, 
provided the deflection is not too great, i.e., provided 
the ray does not emerge from the region of approxi- 


_ dt . 
mately uniform k ‘ig the water near the plate. 


x 
It is to be noted that the safe region extends 
This 
would be expected since the heat Joss is smaller 
and the temperature therefore falls off less rapidly 


further at the lower water temperatures. 


from the surface. 


In Fig. 7, convection is plotted against the 
temperature difference § from surface to water. 
The mean curve drawn through the experimental 
points is nearly straight, but shows some tendency 


to curve upwards, corresponding to proportionality 
toa power of @ slightly above 1. The heat loss is 


sso a few per cent. greater for the higher water 


temperatures, following the decrease of viscosity. 
Advantages of the Optical Method.—The optical 
nethod has the advantage of giving the distribution 
of convection as well as the total. For instance, 
the convection from the top and bottom surfaces 
{a horizontal plate can be found separately, as 
already described. Actually, the deflection on 
the screen at any position corresponds to the mean 
convection along the path of the ray over the heated 
surface, the line on the screen giving the mean 
distribution at right angles to the path of the ray. 
Ifthe plate is turned through a right angle, the 
distribution in the other direction can be found. 
In alternative methods, where the heat loss is 
measured by the heat input required to balance it, 
the local heat loss from any particular part can 
only be separated from the whole either by lagging 
the remaining parts (which is undesirable, not only 
because it introduces uncertain corrections, which 
make the results inaccurate, but also because it 


alters the size and shape of a body), or by arranging 


the heating elements in separately controlled 
sections. 

The optical method is, of course, limited to flat 
surfaces or to cylindrical surfaces of any cross 
section, and can be used only over a limited range 
of temperature and size depending on the nature 


of the fluid, and determined by the condition 


that the ray shall not emerge from the region of 


dt 
constant k dz’ 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


(Concluded from page 472). 
IN Micp-SteeL PLaTes aND WELDED 
SEAMS. 


CRACKING 


“AN Experimental Investigation of Cracking in 
Mild-Steel Plates and Welded Scams,” by Professor 
E.G. Coker, F.R.S., and Professor B. P. Haigh, was 
the second contribution considered on Friday 
April 12. Professor Haigh, who read the paper in 
abstract, stated that the fracture of a plate broken 
in service seldom exhibited the full degree of 
ductility observed when a sample of the same 
metal was tested in tension in a laboratory; the 
cracks usually spread in a more brittle manner, 
with little reduction of cross-sectional area, giving 
a2 impression that the steel might be deficient in 
quality. It was believed that the familiar tensile 
vest tended to give an exaggerated indication of the 
ductility that might be expected in service, and as 
& basis for the comparison of plates and welds 
some form of “notched plate” test might be 
desirable as an auxiliary. Hence the present paper 
contained a brief account of a novel form of notched- 
Plate test devised for this purpose, and results 
obtained in tests on mild-steel plates—-some of 
which had been deliberately broken along welded 
‘eams—were described. An abstract of this paper 
Was given on page 476 of our issue of last week. 

Mr. L. W. Schuster, who opened the discussion, 
thought that the paper was valuable in so far as 
it provided further evidence on the mechanism of 
fracture. The authors had stated that they had 
made experiments on a cracked plate from a vessel 
ee grounded, while the paper throughout 

seem to be concerned principally with the 


In this he had been disappointed, for at the com- 
mencement of their contribution the authors had 
stated that the exaggerated indication of ductility 
| given by the ordinary tensile test was the reason | 
| for undertaking the work. They had stated, more- 
| over, that the fracture of plates in service took 
place without appreciable reduction in area. While 
he was in agreement with these premises, he did 
not see that the authors had attempted comparative 
figures between the ductilities given in the two 
forms of test, nor did he see that they had been 
particularly concerned with failures without plastic 
deformation. The investigation, it would seem, 
was more concerned with the energy required for 
the initiation and propagation of failure than with 
the energy to initiate the very first stage of fracture. 
For boiler plates and mechanical parts with which 
he personally was concerned, he had always looked 
upon the energy required to form an incipient crack 
as the all-important point; in a paper a few years 
ago, he had expressed the opinion that, as soon as 
the first crack had been formed in such a part, it 
became a menace and the ultimate fate of the part 
was sealed. The exact position, on the curves, at 
which the material first failed visibly was not 
altogether clear, but was apparently just before the 
stress reached a maximum. He would like to ask 
the authors if, from their test figures, they could 
give more information on this point. 

In a study of the author’s specimens, it would 
seem that, unfortunately, they possessed two 
disadvantages. In the first place, the metal became 
torn edgewise instead of from a surface, as happened 
in service. Judged by Izod results, this would 
make an appreciable difference to the test figures. 
Izod specimens, cut out in the same direction of a 
plate, might, when they were broken edgewise, 
give a result from 25 per cent. to 45 per cent. lower 
than when they were broken from a surface. The 
reason for this was, of course, the greater resistance 
offered by the laminated structure of a rolled plate 
when broken from a surface. In the second place, 
the properties of a plate might be very different at 
a surface than they were in the interior, owing to 
such factors as decarburisation, chilling during 
cooling, and the formation of the rolling “skin.” As 
a crack, in service, started from an outer surface of 
a plate, it would have been preferable, if it had been 
| practicable, to use a form of specimen in which 
| fracture was made to originate at an unmachined 
outer surface of the plate. This, of course, was the 
| procedure in a standard bend test on plates. The 
| tests, made on welds by the authors, were interesting 
| 
| 





in so far as they confirmed the exceedingly good 
properties obtainable from sound weld metal. 

The only other speaker in the discussion, Mr. E. F. 
Spanner, stated that on the results of the authors’ 
tests and the conclusions which they had reached, 
he had no particular comment to make, save that, 
in his view, these tests were somewhat artificial in 
| character and did not properly represent the type 
of condition which obtained in ship constructional 
services. Further, he did not consider that a 
satisfactory explanation of fractures of the type 
often met with in ship-structure failures was to be 
found along such lines of argument as had been 
developed by the authors. There would hardly be 
general agreement with the statements that the 
fracture of a plate broken in service seldom exhibited 





was of the belief that there was sufficient time lag 
between stress and strain in steel to render it 
imperative that investigation should be made into 
the effect of stress cycles such as were common in 
ship service, i.e., stress cycles in which the complete 
period might be from 8 seconds to 12 seconds. 

In a brief reply, Professor E. G. Coker, F.R.S., 
stated that Professor Haigh had invited him to take 
part in the present investigation to deal with the 
elastic stage of the test, and this part of the work 
was depicted practically in its entirety in Figs. 14 
to 18 (see page 477 ante). The levers he had 
employed were short, but they had been adopted 
entirely for experimental convenience. While 
photo-elastic methods dealt only with the elastic 
stage of the test, yet if the laws of the colour effects 
observed were known, they would be capable of 
dealing with the plastic stage of the test. It should 
be emphasised that the dimensions of the test-piece 
were not unalterable ; the central hole, for instance, 
might be made larger. In answer to Mr. Spanner, 
the paper did not deal in any way with fatigue tests. 
It should be noted, however, that if he desired slow- 
speed tests in which the complete cycle occupied 
8 seconds to 12 seconds, he would probably take 
about fifty years to perform one test. Obviously, 
the reason why rapid cycles had been developed in 
fatigue testing was that human life was short. In 
a further reply, limited to a few words owing to the 
advanced hour, Professor Haigh stated that Mr. 
Schuster had asked for information regarding the 
initiation of the first crack. The paper contributed 
nothing on this point ; it constituted a study of the 
progress of a crack. The test piece, in fact, consisted 
of a piece of plate with a hole in it. 


A STANDARD OF STABILITY FOR SHIPS. 


Sir Archibald Denny, Bt., LL.D., Hon. Vice- 
President presided over the afternoon session on 
Friday, April 12, and, in the absence of the 
author, called upon the secretary, Mr. R. W. Dana, 
to read the paper by Professor Ernesto Pierrottet, 
on “ A Standard of Stability for Ships.” 

Professor Pierrottet’s paper was a plea for the 
adoption of regulations to ensure that, so long as a 
ship could float, she would not capsize as the result 
of any combination of normal bad weather con- 
ditions. For this purpose, he postulated, the 
evaluation of static stability was no safeguard ; 
nor could the calculated total reserve of dynamical 
stability be accepted as a safe criterion, as, once 
a certain angle of heel was exceeded, the displace- 
ment of loose weights to the lower side would 
accentuate the danger. From various considera- 
tions, he assumed this angle to lie between 40 deg. 
and 50 deg. for passenger and cargo vessels, but 
would limit it to 25 deg. in the case of ferries. The 
author examined in detail the possible sources of 
capsizing moments, these comprising the force of 
the wind, wave motion, the action of the rudder 
when turning, and the movement of weights ; 
and, as the limiting case, assumed all of them 
to be acting simultaneously on a ship in which all 
the floodable compartments were open to the sea. 
It was not enough, however, to consider the com- 
partments completely flooded ; a ship in process of 
filling lost some of her initial stability, but regained 
it when the water in the flooded compartments 
reached a sufficient height. Another necessary 





the full degree of ductility observed when a sample 
| of the same metal was tested in tension in a labora- 

tory; that the cracks usually spread in a more 
brittle manner, with little reduction of cross- 
| sectional area, giving an impression that the steel 
|might be deficient in quality. These remarks 
| appeared to have a very limited application. Taking 
jone outstanding type of damage—the so-called 
| pounding damage. In such cases the outer bottom, 
| floors, and longitudinals, all showed plenty of 
| evidence of ductility. He had repeatedly expressed 
the opinion that there was grave doubt as to whether 
| the results of fatigue tests carried out on machines 
| having a high stress-cycle frequency were properly 
| representative of the results which would be obtained 
with slow-stress cycles. At the moment, he did not 
believe that such tests afforded sound guidance to 
naval architects or other users of structural steel 











jship, buat at a slight angle. 


assumption, was that waves might be longer than 
the natural maximum of 600 m.; by doing this 
he obtained the equivalent effect of synchronous 
impulses imparted by waves running with the 
On the basis of 
these considerations, Professor Pierrottet sub- 
mitted a draft regulation which, he suggested, 
should be inserted (more or less modified as deemed 
advisable) among the obligatory Rules of the 
Classification Societies, and a scheme for its applica- 
tion to vessels of different types. 

After reading the paper, Mr. Dana, at the request 
of the chairman, opened the discussion by reading a 
communication received from Dr. J. Bruhn, of 
Det Norske Veritas, Oslo. Dr. Bruhn thought 
that, if the author’s aim was to secure the minimum 
loss of life, his proposed method was not the most 
efficient way to deal with the problem. Nearly 


‘otal energy for fracture and the manner in which | occupied with designs in which slow frequency | every capsizing of a ship could have been prevented 


the initial cracks developed through the samples. ' cycles of stress values had to be legislated for. He' by the proper action of those in command. it 
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Fie. 1. 


was the master of a ship who alone, by disposing 
the movable weights, cargo, ballast, passengers, 
&c., had it in his power to add to or reduce the 


of approach would be the one which appealed most 
strongly to the mentality of a seaman. If masters 
were to deal with stability through exact figures at 
ill, it would be better to speak only of moments of 
stability, which they might be expected to under- 
stand, rather than of the geometrical metacentre, 
more natural to mathematicians. For the term 
metacentric height he would like to substitute the 
term “ stiffness,”’ which might mean the moment 
necessary to produce an inclination of one degree. 
An experienced master should be able to judge by 
the movement of a vessel whether she had sufficient 
stiffness. In ninety-nine cases out of a hundred 


on the master’s ability to exercise this judgment 
correctly 

Mr. J. Foster King, C.B.E., Vice-President, was 
interested in the author’s proposal to charge the 
classification societies with the responsibility for 
stability. The question, if not a “‘ hardy annual,” 
could be described as a strong decennial, and made 
its first appearance, he thought, in 1885, in the 
Load Line Rules, with the result that it had been 
argued in a court of law, with reference to a certain 
ship, that she must have been stable, because she 
had a freeboard! It came up again in 1915. 
The Rules assumed stability, but the responsibility 
for correct loading still rested upon the master. 
In 1932, the references to stability were omitted, 
except in the case of timber cargoes, where there 
was a note on the manner of stowage and the possible 
wetness of the cargo. That summed up the whole 
position. It was impossible, at the beginning of 
a voyage, to foresee how the stability might vary 
during the course of it. Suggestions to the Board 
of Trade that there should be some standard of 
stability, and some control over it, had been met 
by the objection that, although the captain might 
be given instructions, there were no means of check- 
ing whether the instructions were observed. He 
could assure the author with certainty that there 
was one classification society, at any rate, which 
would refuse to accept responsibility for the safe 
stowage of cargo upon any basis of calculation. 

Mr. R. S. Hogg, speaking as a teacher of officers, 
said that, in his experience, they preferred common 
sense to theory, and should, therefore, be educated 
to apply trained common sense. In some ships, 


the safety of a ship against capsizing depended | 


Fie. 2. 


the G.M. was calculated at each port; but this | to the verification of the application of the theory 
was no guarantee of stability. Officers would persist | to ship-like forms, by comparison with the experi- 
in trying to correct a list due to instability by filling | mental results obtained with simple forms. Finally, 


chance of capsizing, and therefore the best manner|on the high side. Dr. Bruhn said that officers | he summarised the work done by Weinblum, Barillon 


could be taught to understand moments, but that | and others in the direct application of the verified 
had not been the speaker’s experience. theory to practical problems. A short appendix, 

Mr. C. I. Davidson thought that the urgency of | added after the paper was written, enabled still 
the preblem was exaggerated. In 1932, 64 lives|more recent material to be included; and a list 
were lost at sea—but, even so, the sea was much | was also appended of 37 references to sources in the 


safer than the roads. technical literature of Great Britain, Sweden, 
Sir Archibald Denny said that he had raised | Germany, and France. 
the question of stability on various occasions, and| The discussion commenced with the reading 


had tried hard to have deck officers properly | of two written communications. Mr. M. P. Payne, 
trained on this point, but hoped they might be spared |R.C.N.C., wrote that while it was improbable, 
yet another regulation. He had supplied a pen-| owing to the complexity of the phenomena, that 
dulum and curves to a ship, and the captain had | mathematical computation would ever supplant 
used them. The late Mr. William Denny had} model experiments as a means of determining 
suggested that 0-8 ft. G.M. and 0-8 ft. righting| ship resistance, the great labour expended | in 
}arm at 30 deg. to 40 deg. would probably ensure a | developing the theory would be amply r paid if by 
|safe ship, and his firm had worked to this rule,|its means the effects of variations in form could 
| but a captain had reported that he had sailed with | be explained and their relative magnitude assessed. 
lonly 0-4 ft. G.M. He, Sir Archibald, had made a| These effects were sometimes difficult to separate 
| passage across the Bay of Biscay in this vessel in| in the results of model experiments. He did not 
| very bad weather, and never had the fiddles on the | entirely agree with the author's use of the breadth 
|table. The fact was, that what most captains | depth ratio for a deeply immersed solid of revolution 
| called a stiff ship was not a stiff ship at all. A rule | as a basis for least form effect in surface models, ~ 
|of this kind could not, however, be applied to the flow in the two cases was far from similar. Even 
| any type of ship indiscriminately ; 0-8 ft. would be | the use of double models completely immersed was 
absurd for a channel steamer—2 ft. to 3 ft. would] open to objection for the same reason, though it 
be better. Such vessels required to be very stiff, | was a useful approximation. 

|to avoid alarming the passengers by heeling Dr. G. Wemblum (Berlin), whose contribution 
excessively alongside piers. In proposing a vote | was next read, predicted that the application ay 4 
|of thanks to the author, he expressed the opinion verified theory to practical problems would, 
that the paper contained the fruits of much useful | so simplified in the near future that, by — 
| work, but he could not agree that it justified the tabulated values, the calculation of wave resistance 





|imposition of new regulations, which the captain for simple forms would become scarcely — 
might nullify entirely by incorrect loading of the | difficult than the calculation ol the a 
ship. , pislan and stability of a ship. A necessary step for furt ner 
research was to eliminate the somewhat indefimte 
Suir Wave-Rasistaxce. character of the problem by introducing simple 

The final paper read at the Spring Meeting was/|cquations for ships’ lines. It was also necessary 





presented by Mr. W. C. S. Wigley, M.A., and dealt | to check calculations by experimental — in 
. : , we 99 . . ere > ohn )- 
| with the subject of “ Ship Wave-Resistance,’’and the | view of the approximate character of the os a 


progress made since 1930 in its study, the state of |dynamical theories of wave resistance. +‘ 
which, up to 1930, he had described in a paper | Berlin tank it was hoped, by applying the por 
before the Third International Congress of Applied | tion published by Mr. G. 8. Baker, and by theossties 
|Mechanics, held in Stockholm in that year. The| research, to obtain a better foundation ‘or the 
considerable progress since made was treated under | experimental evaluation of wave resistance. Aa 
'three headings. First, Mr. Wigley examined the| Mr. H. G. Williams noted that Profess 


. . ae : eatin all letely- 
development of the mathematical formule of | Havelock’s diagrams for the resistance of « ye pd 
the theory, more particularly due to the work of | submerged spheroids related to special 2 - 

" \ gene 


Havelock, Michell and Hogner. He then proceeded | and asked the author w hether there was 4 
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formula applicable to any depth. The calculations 
were made on the basis of a perfect fluid and 
assuming perfect continuity, but the fact that 
there was resistance implied the existence of a 
foree and therefore a momentum; the fluid was 
moving with the body. The movement of the body, 
necessarily, was only half of the total motion ; 
there was also the return motion of the fluid to 
fill the hole vacated by the body. 

Dr. E. V. Telfer said that, as yet, there had not 
been any extensive exchange of ideas between the 
model experimenters and the theorists. It seemed 
to him that if Mr. Baker gave one diagnosis of a 
bad result, Mr. Kent diagnosed something exactly 
the opposite! It was fair to add that in half the 
cases Mr. Baker proved to be right, and Mr. Kent 
Was right in the other half. There was a theory 
that the sinkage of the model was the best guide 
to the difference between average velocity and 
transitional velocity. He had not been able to 
hote whether, in the examples given, the increment 
between the speeds was constant ; this was a good 
test of the relative accuracy of a theory. He 
was glad that the author was proceeding with the 
study of wave profiles. Waves in water might 
take many forms which were not by any means 
uniform. 

Mr. F. McAlister commented that little had been 






done to render the work on wave resistance suitable 

|for routine use in the drawing office. Propeller 
| design had now been reduced to its essentials, but 
wave theory had not. Referring to the curves 
obtained from model No. 1254, he pointed out that, 
with parabolic ends, the wave system was a positive 
system, but in the parallel model it was negative. 
What was the reason for the difference ? Where 
there was no parallel middle body the middle wave 
systems should disappear. He was not able to 
calculate the fineness ratios at the ends from the 
data in the paper, but inclined to the view that a 
curve of some expression involving fineness of ends 
should show harmony between the results given 
in Figs. 5A and 5B. 

Mr. J. L. Kent divided the investigators of wave 
resistance into three classes. The best “‘ practical ” 
men still worked mainly by trial and error. The 
“‘ experimental men ”’ he defined as “ practical men 
who had learned to use the theoretical men’s 
results.”” The theoretical men, such as Mr. Wigley, 
were making very rapid progress in their work 
of helping the experimental men. 

Mr. Wigley, in replying, expressed amusement 
at Dr. Weinblum’s vision of wave-making reduced 
to drawing office routine. He was not quite so 
sanguine ; but, if such a result should come about, 





it would be largely due to Dr. Weinblum’s own 





| work. In reply to Mr. Williams: In practice, 
|energy was dissipated in heating the water. The 
|assumption of a perfect fluid assumed also move- 
|ment for an infinite time; there was no end to 
the wave system. Actually, of course, what 
happened to the wave after leaving the ship did 
|not matter. He agreed with Dr. Telfer, who had 
| referred to a forthcoming paper by Dr. Hogner, 
‘that it would probably be of considerable utility. 
The difference in sinkage between two of the models 
was due to experimental error. It had proved neces- 
| sary to give bow trim to one model when towing 
| with the tank apparatus. He concurred also in 
|Mr. McAlister’s remarks regarding the middle 
| wave systems ; the centre system would disappear. 
| A straight line could not make waves, but angles 
could. Any change in curvature originated one 
type of wave system; any angle created another 
type. In the parabolic arc, of course, there were 
no corners. He thought that the fundamental 
quality was the breadth/depth ratio, but put that 
view forward as a personal opinion only. 

The usual vote of thanks to the author and other 
speakers having been proposed and carried, 
Sir Archibald Denny moved that the thanks of the 
Institution be accorded to the Royal Society of 
Arts, whose hall they had used for all London 
meetings, with very occasional exceptions, since 
the foundation of the Institution. This motion 
being carried, he then reminded the members that 
this was the last meeting at which Mr. R. W. Dana 
would be present in the capacity of secretary, 
although he was remaining in office until June. 
He hoped, however, that Mr. Dana would be able 
to attend on many future occasions, so that they 
might keep in touch with him, and paid a warm 
tribute to the zeal and efficiency with which he had 
managed the Institution’s affairs. 

Mr. Dana, in a brief reply, thanked the chairman 
for his remarks and for his friendship over so many 
years during which they had been associated in the 
work of the Institution, and the members for their 
expressions of goodwill. 








MOBILE ‘* LOADMASTER ” 
CRANE. 

Tue attention which is now necessary to reduction 
of costs in handling materials is reflected in the larger 
number of types of mobile or runabout trucks and 
cranes from which a selection may be made when 
moderate size loads are in question. An interesting 
recent production is the ‘* Loadmaster ” of Messrs. The 
Bucyrus-Erie Company, South Milwaukee, Wis., U.S.A., 
which is made in several patterns, two of which are 
illustrated in Figs. 1 to 4 annexed. Essentially, in all 
designs, this is a crane of 4,500 lb. to 5,000 lb. capacity, 
supplied with 10 ft. to 14 ft. booms, and fitted with one 
or other of three standard engines, all of about 35 h.p. 
to 39 h.p. In one case a four-cylinder 4} in. by 5 in. 
McCormick-Deering petrol engine is used, running at 
1,150 r.p.m. and developing 39 h.p. In a second 
pattern a Case engine is employed with cylinders 
3% in. by 54 in., giving 35 h.p. at 1,150 r.p.m. In the 
third instance, the engine is a four-cylinder 44, in. by 
54 in. Caterpillar rated at 39 h.p. at 1,100 r.p.m. All 
can be arranged for working on paraffin or at high 
altitudes. 

As will be evident from our illustrations, the crane 
is mounted on rubber-tyred wheels or on chain tracks. 
The standard wheel mounting shown in Figs. 2 to 4 
includes solid rubber tyres both front and rear, the 
front tyres being 29 in. by 5 in. and the rear 40 in. by 
10 in.; extension tyres 40 in. by 6 in. can be fitted 
to the rear wheels, as shown at the bottom of Fig. 4, 
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to give increased sideways stability. 
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In the case of the chain track machine such as is 
shown in Fig. 1, the track shoes are flat and 12 in. 
or 11 in. wide. 
means of two bolts. 
structural steel. 

The main framing consists of 6 in. channels, a pair 
of longitudinals of this size running fore and aft and 
two other pairs at the front and back providing verticals 
to which at the top in-turned 15 in. longitudinal 
channels are bolted. The latter are connected with 
diaphragms across the crane. The channel framing is 
attached at the rear to the rear-axle housing, at the 
front the longitudinals being connected by a bolster, 
and then carried forward to a bumper to protect the 
radiator, &c. The front axle is pin-connected to the 
centre of the bolster, so that three-point suspension 
is provided and the crane framing thus relieved of 
cross-strains. The transmission is direct through gears 
from the engine to the drivers, the travelling speeds 
being about 2-4, 4-0, 7-2 and 12-2 m.p.h. forward, 
and 3-1 m.p.h. in reverse, the actual speeds varying 
somewhat with the different power units provided. 
For chain track machines the speeds are subject to 
the same slight variations, being about 0-86, 1-5, 2-6 
and 4-0 m.p.h. forward, and 1-2 m.p.h. in reverse. 

The base of the crane proper is formed by the 15 in. 
channels and diaphragms already referred to, and this 
base carries bolted to it a cast-steel hollow post. The 
jib is attached to a revolving cast-steel mast, fitted on 
the post and provided with a wide diameter base. The 
revolving mast is supported by a large ball thrust 
bearing and is fitted with two sets of roller bearings to 
take the radial thrust. 

Power for the crane is transmitted from the engine 
by chain to a countershaft as shown in Figs. 3 and 4. 
A duplex dise clutch on the countershaft, controlled 
by the operator, engages mitre gears driving an inter- 
mediate gear, thus providing a drive in either direction. 
On the same shaft as the intermediate gear is a worm, 
in mesh with a worm wheel on the hoisting rope drum 
shaft, the worm and gear being enclosed and running 
in oil. The worm is hardened and ground, and the 
worm of bronze. The hoisting line runs from this 
drum around a sheave under the mast, thence to 
one on the top of the revolving mast and from there 
to the jib head. An overrunning weight is provided 
on the hoisting line. The average hoisting speed is 
53 ft. per minute on a single line. Loads are raised 
and lowered by power, reversing being by the disc 
clutch mentioned. To prevent running out under load 
an automatic brake is fitted, being set when the hoist 
clutch is in neutral. The brake is of the band type 
and is fitted on the transmission shaft. The hoisting 
rope has a lifting length of 62 ft. 

The jib is raised by means of the hoisting line, the 
hook weight being wound in till it touches the jib 
sheave, when continued winding lifts the jib. During 
this process slack in the jib suspension rope is wound 
in on a drum on the mast head, fitted with a powerful 
internal spring. Two ratchets engage with this drum 
and hold it when the hoisting rope is paid out again, 
the jib thus remaining in its new position. To lower 
the jib the hoisting line is wound in until the jib is 
supported and the pawls are disengaged by pulling a 
rope. By paying out the hoisting rope the jib can 
then be lowered. 

The crane is slewed by a roller chain carried round 
the large base of the revolving mast, which is cut 
with teeth, as shown in Fig. 3, and also over a small 
sprocket seen in plan in Fig. 4. The latter is driven 
by mitre gears and dise clutches, as in the hoist drive, 
but the intermediate mitre drives the vertical shaft | 
on which the small chain sprocket is mounted. An 
internal expanding brake acting inside the mast base 
holds the jib in any position. 


The track roller frames are of 


Cleats can be fitted to each shoe by | 
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GEOPHYSICS.* 
By Proressor OwEN Tuomas Jones, M.A., 
D.Sce., F.R.S. 


WueEwn I looked at the long list of distinguished 
names of my predecessors as lecturers under this 
foundation, I realised that each one was a pre-eminent 
authority in hisparticular subject,whereas I am attempt- 
ing to expound the doctrines of a science that has 
contacts with a number of other sciences, and only 
partially with geology. I should have felt more at 
ease in dealing with a genuinely geological topic. I 
must frankly confess at the outset that I am an exponent 
and not a first-hand investigator, and I can only hope 
that I shall succeed at least in the discharge of the task 
which I accepted, namely, that of attempting to 
indicate the bearing of this science upon engineering. 
Although much of my work and interest has for many 
years been concerned with problems that lie on the 
borderland of geology and engineering, I cannot lay 
claim to know what subject may or may not have a 
bearing upon a department of knowledge so far- 
reaching in its activities and interests as the art and 
science of engineering. 

In these days of rapid advances in knowledge and 
discovery, it is of interest to take stock from time to 
time of the relations of the various sciences to one 
another, and to probe a little into the extent and 
nature of their mutual reactions. The far-seeing 
action of the founder of these lectures affords an 
opportunity of doing this periodically for the subject 
of engineering. The mutual reactions of different 
departments of knowledge are not merely of academic 
interest—one of the most instructive lessons that we 
learn from the history of scientific discovery is that 
ideas may have been in existence for a great period 
of time without exerting any obvious influence upon 
the progress of knowledge until light has been thrown 
upon them from another and sometimes unexpected 
quarter. There is no doubt that there was present in 
the minds of certain Greek philosophers more than 
2,000 years ago a vague conception that all matter 
possessed a fundamental “‘ something” in common. 
This idea was revived and supported by many lines of 
evidence by Prout, but conclusive proof of it has only 
come in the last few years as the result of the work of 
Sir J. J. Thomson and the great school of atomic 
physicists who have followed him. The engineer has 
turned this to practical account in the thermionic 
valve, which may probably be regarded as one of the 
fundamental practical discoveries of the age. 

It used to be a favourite pastime to indulge in reflec- 
tion regarding the mutual position and points of contact 
of various departments of knowledge. The conception 
that emerged varied according to the bent or interest 
of its author; his own particular science, which was, 
of course, regarded as the most important, was sur- 
rounded by other sciences with which it had more 
or less intimate contact, rather like a large circle 
surrounded by small circles touching one another and 
the large circle at various points. In fact, however, the 
mutual relations between different sciences are much 
more varied and complicated than is implied by the 
above conception. 

Drawing an analogy from physical geology, there 
are certain streams which an engineer would regard 
with great disfavour, inasmuch as, instead of flowing 
in well-defined channels, they break up into a large 
number of minor channels flowing in the same general 
direction, but every here and there one channel spills 
over into another. At another place, the spill-over 
takes place in the opposite direction, so that farther 
down the stream no given portion of water can be 
identified with any particular channel higher upstream. 





The normal design embodies 360 deg. slewing, but 
if this is not necessary a single sector can be fitted | 
instead of the complete set of four, when slewing to 
280 deg. is possible, 

Roller and ball bearings are used in wheels and | 
throughout the transmission; all other bearings are 
of bronze and are furnished with Zerk lubrication. All } 
controls are brought to points within convenient reach | 
of the driver's seat. Brackets or legs, operated from 
the driver's platform can be used when handling heavy 
side loads. Possible ypecial equipment for use with 
the Loadmaster include magnets, tongs, winch drums, 
bulldozers, &c., making the machine suitable for a large 
variety of services. 








ComMerciAL Conprtions Overseas.—Confidential 


memoranda on the methods of trading, the appointment 
of agents, and matters of a similar nature in Cuba (C.Y. 
4,451), in Czechoslovakia (C.Y. 4,486), and in Nicaragua 
(C.Y. 4,464), have been issued by the Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
to firms entered on its special register. United Kingdom 
firms desiring to obtain copies, together with particulars 
of the special register service of information, should 
ipply to the Department, quoting the reference number 
or numbers given above in brackets. 


The science of geophysics is one of these channels 
of knowledge, having as neighbours from time to 
time geology, physics, mathematics, and engineering. 


| not as a noun, it had been in use in Germany for some 
time before. 
of the genius of the Germans for coining compound 
words, that they invented the term geophysics for the 
purpose of expressing the relation of that science to 
geology on the one hand, and to physics on the other. 
Dr. G. Angenheister, the Director of the Geophysica: 


They are known as “ braided ”’ streams, the channels 
and their cross connections being compared with the 
strands in a piece of braid. The body of scientific 
knowledge may be compared with the whole stream 
which flows steadily on ; the channels are the separate 
departments of knowledge or sciences. The spillways 
are the contributions which one science makes to 
another, and it may be noted that as they happen 
just as frequently in one direction as another, so any 
one science is liable to receive just as much as it gives. 


Although the word geophysics was not used in 
England until 1888, and even then as an adjective and 


It is, perhaps, not surprising, in view 
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Institute of the University of Géttingen, very kj ily 
| informed me in response to an inquiry that the word 
| * geophysik ” was used in Germany in the title of a 
| book: Miirhy’s Beitrdge zur Geophysik und Klimato. 
graphie, which was published in 1863 at Lx 





| Heidelberg. He added later that the words appears 
}in Meyer’s Conversationslexikon, published in 1853. 
| As this work is a combination of a dictionary and an 


encyclopedia, it is obvious that the word must have 
been in use even before that date. In 1887 there 
appeared a volume entitled Beitrdge zur Geophysik, 
which included contributions from members of the 
Geographical Seminar of the University of Strasbourg 
and was edited by Professor Dr. Georg Gerland. This 
volume was followed at irregular intervals, and later 
at regular intervals, by others, and the series became 
known as Gerland’s Beitrdge zur Geophysik. In the 
preface to the first volume, Dr. Gerland explores the 
relation of the field of geophysics to other departments 
of knowledge, and he points out that there is no depart- 
ment of earth-lore which does not have its roots in 
that science. From Dr. Gerland’s observations it 
would appear that the word seems to have been used 
in the general sense of Physics of the Earth, a depart- 
ment of knowledge lying between pure physics on the 
one hand and physical geography and geology on the 
other. Osmond Fisher’s pioneer work, The Physics of 
the Crust, which appeared in 1881, deals essentially 

with topics which are now included in geophysics. ~ 

Before I attempt to indicate in what way this rela- 
tively new science bears upon the art and science of 
engineering, it is necessary to consider the content 
of the science as it developed in the years succeeding 
1887. In 1925 there appeared the first volume of a 
new journal devoted to the science, namely, the 
Zeitschrift der Geophysik. In this volume, the content 
of geophysics and its subdivisions are given in consider- 
able detail. Geophysics is divided into five main 
branches: I. Motion and constitution of the earth. 
II. Deformations ; driftsand vibrations. LII. Electri 
and magnetic field of the earth. IV. Cosmic physics 
in its relation to the earth and its atmosphere. V. 
Applied geophysics. The following are regarded as 
allied sciences: Meteorology, hydrology, physical 
geography, geodesy, geology, astronomy, astrophysics, 
physics, chemistry, and mathematics. 

I believe that most geophysicists in this country 
would be content with a somewhat more restricted 
field. For instance, the rotation of the earth, its 
precession, and the fluctuation of the poles are habitu- 
ally handled by astronomers coming under I, while 
tides and currents in the oceans and in the atmosphere 
under II concern primarily meteorologists and hydro- 
graphers, or oceanographers. Such matters as move- 
ments of the crust, mountain-building, glaciation, 
and vulcanism are habitually handled by geologists, but 
geophysicists can render material aid in the deductions 
that can reasonably be drawn from the facts of observa- 
tion. Broadly, we may say that geophysics is more 
especially concerned with the constitution, age, and 
history of the earth, and the movements of the earth's 
crust. Applied geophysics consists in the application 
of physical methods in conjunction with geological 
experience or observations for economic purposes. 

Mean Density of the Earth—Among the earliest 
researches which, although not so named, must be 
regarded as geophysical, is the attempt of Henry 
Cavendish in 1797-8 to determine the force of attraction 
between two masses, and thereby to measure the mass 
and mean density of the earth. For this purpose 
he used a torsion-balance, which consisted of a hori- 
zontal rod carrying a sphere of lead 2 in. in diameter 
at each end. The system was suspended by a very 
fine fibre. The experiment consisted in bringing & 
sphere of lead 12 in. in diameter near to the smaller 
sphere at each end of the bar, so that each smaller 
sphere was attracted to the larger sphere nearest to It. 
The horizontal bar was thus displaced until it was 
balanced by the torsional couple in the suspending 
fibre. This couple was determined by observing the 
period of oscillation of the bar, and calculating the 
moment of inertia of the system. In spite of the small 
amount of the effect, and of the difficulties inherent 
in the use of Cavendish’s apparatus, the value which 
he obtained for the mean density of the earth (5 = 
compares very favourably with that found by the highly 
refined methods of later observers. 

It is of some interest to record that the 
used by Cavendish was designed and mad 
Rev. John Mitchell, who in 1762 was appointé 
wardian Professor of the University of Can 
About 100 years later the original method was 
improved upon by Professor C. V. Boys, who 
able to use for the suspension of the system the exces 
ingly fine fibres of quartz which he had just produces 
The results of these determinations are now accept 
as the standard values both of the mean density of the 
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* The Forty-first James Forrest Lecture, delivered | 


before the Institution of Civil Engineers, on Tuesday, | 10-*). 
May 7, 1935. 


Abridged. 





earth (5-527) and of the gravitational constant (© 658 x 
About the same time, Baron Roland ene 
experimented with an improved type of torsion- balances; 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “‘ standard” metal, respectively. The prices shown | more favourable efficiency curves can be obtained 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted | by making the runner blade angle adjustable (as in 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of | Kaplan turbines and pumps) and by corresponding 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The | adjustment of the angle of the guide vanes. This 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of quick- 
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supposition that the primary speed nm, remains constant. 
According to the choice of blading for the primary 
impeller, the secondary turbine, and the guide wheel, 
different characteristics of the torques M, and M, 
can be obtained. If the full power output of the motor 
is always to be used for torque conversion, then, for a 
constant motor speed m,, the primary torque M, 
of the converter must also remain constant, inde- 
pendent of the speed of the output shaft. This can be 
best attained by arranging the guide wheel directly 
before the primary impeller. 

| The torque conversion itself, i.e., the ratio M,/M,, 
| is determined by the blading of the primary (impeller) 
}and secondary (turbine) wheels. From the impeller 
| the power is transmitted to the turbine by the liquid 
| circulating under a certain pressure or head. The 
|greater the pressure created by the impeller for a 
| certain output, the smaller will be the quantity of liquid 
|necessary for the given power transmission, On 
| the other hand, the amount of liquid required is greater 
in inverse ratio to the value of the selected pressure 
created by the impeller. The pressure, the quantity 
of liquid, and the shape of blading together determine 
the character of the curve of the torque M,. By a 
suitable selection of these values the starting torque 
}can be influenced, i.e., the secondary torque M, for 
\the stalled condition where n/n, = 0. The greater 
the amount of circulating liquid becomes in proportion 
to the head, the more favourable the starting torque 
| will be. Thus it happens that for equal pressures in 
|the primary impeller, the secondary torque can be 
|inereased by employing a two-stage converter on the 
| secondary side; on the other hand, the same starting 
| torque can be attained with a single-stage converter 
| by a corresponding pressure decrease. While the 
increase in the quantity of the circulating liquid gives 
more favourable starting conditions, the efficiency for 
the given dimensions of a converter is unfavourably 
| influenced by the increase of the losses. In this case 
| only systematic tests will produce the necessary infor- 
mation as to which design to select. 

The attainable efficiency depends in the first place 
on the blading. The modern theory of flow and studies 
of the flow through turbine wheels, made in the design 
|of turbines and pumps, have a decisive influence on 
| the shape of the blades. The effect of this influence 
| must be considered over the whole blade shape, and 
| especially for the conditions at the inlet and outlet 
lof the blade. The optimum efficiency in the impeller 

turbine and guide wheels (for non-adjustable blade 
angles) is theoretically attainable only at a single 
point of the efficiency curve. The efficiency curve 
| can, however, be kept sufficiently flat and satisfactorily 
high for all the wheels over a reasonably large range 
|of speed—given by the ratio n,/n,—by means of a 
| suitable shape for the rotating and stationary blading. 
| It is known that in tyrbines and pumps, for instance, 





|holds true also with turbo transmissions, but on 


silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard | account of their small dimensions a complicated design 


box, but in all other cases the prices are per ton. 


and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


they represent Is. each. 








Among other experiments he determined the mean 
density of the earth, and obtained substantially the 
same value as Professor Boys. 

The measurements of the mean density of the earth 
form the main basis for the deduction that in the 
interior of the earth there:must be some material of 
very high density, comparable with that of the heavier 
metals. The actual law of distribution of density 
within the earth is, however, a matter on which opinions 
differ, and is discussed later. H. Jeffreys considers 
that the core of the earth is probably composed of 
metallic nickel-iron, but having a density raised from 
about 8 to about 12, owing to the enormous compression 
to which the material is subjected in that region. 


(To be continued.) 








VOITH TURBO TRANSMISSIONS.* 
By Dnr.-Ine. 


Tue fundamental difference between a hydraulic 
coupling and a torque converter is that in the former 


WILHELM Hagn. 


the impeller and runner work directly together without 

the ; L : ° - Pe 

= interposition of a guide wheel or reaction member. 
he sum of the torques acting on any system must 


be equal to zero. Therefore, in order to obtain a diffe- 
een } : 

rence between the torques at the input and output 
sides, so as to effect a torque conversion, the torque 





Paper read before the Institution of Mechanical 
‘ngineers on Friday, May 3, 1935. Abridged. 


and used it to investigate the variations of gravity | converter requires some stationary part to take up 
due to the presence of local attractions in the crust. | this difference. 


If M, is the input torque, M, the 
output torque, and M, the torque with which the flow 
is deflected in the guide wheel, then M, = M, + M. 
The sign of M, is positive in the case of a torque 
increase and negative in case of a torque decrease on 
the secondary side. 

Fig. 1, page 490, shows the flow in a torque converter 
working on the F&ttinger principle. 
flows from the stationary guide vanes into the primary 
wheel or impeller. There it is accelerated and the 
pressure increased ; it passes directly into the second- 
ary wheel, or turbine runner. Here the working fluid 
passes its kinetic energy on to the shaft and then again 
enters the guide wheel at a corresponding angle. The 
deflection of the absolute flow in each of the three wheels 
determines the torque reaction in any particular wheel. 

In a torque converter the relation between power, 
torque, and number of revolutions is given by N = C, n* 
where N is the power, » the rotational speed, and C, 
a constant. The torque M = C,n*, where C, is a 


Me 


r » n 
constant. The efficiency = —*—*, where M, and n, 
r M,n 


1 
represent the torque and speed at the input shaft, 
and M, and n, the corresponding values at the output 
shaft. The extent to which the diameter influences 
the output of a converter may be determined from the 
expression N = K n* D°; thus the power which can 
be transmitted increases as the fifth power of the 
diameter. 


The working liquid 


Each vertical line in the diagram represents a market day, | js involved if the blades are made adjustable, and this 


cannot be justified in consideration of the possible 
gain in efficiency and of the decreased reliability. 
In particular, the vibrations which occur with these 
movable blades under certain conditions reduce the 
reliability. Actual service tests on the reliability 
of adjustable vane constructions, however, have not 
yet been sufficient to give decisive results. The 
Vickers-Coats type of torque converter* offers an 
example with pivoted vanes in the guide wheel, 
arranged to adjust themselves automatically to the 
change in direction of flows. 

In the application of torque converters to railcars, 
| the zones of low efficiency only predominate at the 
start and for a relatively short time, hence it is obvious 
| that the advantage of reliability is essentially greater 
than the relatively small gain of efficiency obtainable 
by adjustable vanes over this range. For street 
vehicles it can be regarded as an advantage if, when 
starting, the full motor speed is not immediately 
required. This condition can be arranged for by 
choosing for a constant impeller speed »,, a primary 
torque curve M, which rises with a decrease in the 
| secondary speed given by the ratio n,/n,. In this 
| case the motor speed at the start is low, and only 
attains its full number of revolutions per minute with 
| increasing road speed. To sum up, it may be repeated 
that the secondary torque of a converter is determined, 
apart from the choice of the blading, by the quantity 
| of circulating liquid and the pump pressure. In order 
|to obtain a certain secondary torque characteristic 
| it is not absolutely necessary for a turbine wheel to 
|have two or more stages. A high starting torque 
| can be reached with a single-stage turbine wheel. The 



































































In Fig. 1, the relations between M,, M, and 7 of a| character of the curve of primary torque at constant 
torque converter are shown as functions of the speed | - - 


of the output shaft, i.e., of the ratio n,/n,, under the | * See ENGINEERING, vol. cxxxiii, page 181 (1932). 
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motor speed is chiefly influenced by the manner of | liquid, the change-over is made without any shock, | on the flow losses in the circuit, the efficiency of this 


inflow to the impeller. 
constant, or nearly constant, if a guide wheel is arrangec 
directly before the primary impeller. The 


directly into the primary impeller. 


In Fig. 3 the ideal torque curve M, which results 


per cent 
as a function of the secondary speed. 
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that the torque curve attainable in practice shall | 
approach this ideal curve as nearly as possible. This | 
cannot be effected by the usual torque converter, since 
with the increasing speed, n,, of the secondary shaft 
(after passing the highest part of the efficiency curve) 
the secondary torque M, falls considerably. An essen- 
tial improvement can be obtained by adding a hydraulic | 
coupling to the torque converter, and changing over 
at the appropriate time to direct drive through the | 
coupling, when an efficiency of nearly 100 per cent. | 
can be reached. Fig. 3 shows how the curve of M, 
can be brought much nearer to the ideal curve of M,; | 
by changing over from the converter to the hydraulic | 
coupling at about 60 per-cent. of the maximum secon- | 
dary speed. The motor runs at full speed while | 
driving through the converter ; during the change-over | 
point its number of revolutions per minute falls, but | 
again reaches its maximum when the full speed of the | 
secondary shaft is attained. | 

Fig. 4 shows the diagrammatic arrangement of | 
converter and coupling of a Voith turbo transmission | 
of this type. In this the converter is shown 
with a two-stage secondary wheel, and the coupling | 
normal Voith-Sinclair coupling. Either the | 
converter or the coupling is 
will by means of a filling pump, 
ing through special discharge ports or valves. 


case 
is 6 (Oa 


and is cut out by empty- | 
The | 


change-over is effected without interruption of the| Daimler Diesel motor is built with a speed-increasing | gear drive to an intermediate shaft for forwa! 
power, since one circuit is filling while the other is| gear incorporated on the primary side in order to | backward running, and a jackshaft from wh 
As the| connection with the driving wheels is made by means 
since the power is transmitted through a circulating | efficiency of a hydraulic circuit depends primarily | of coupling rods. 


emptying and the torque is maintained. Furthermore, | 


The primary torque remains 


primary 
torque curve changes at constant motor speed if the 
liquid flows from the turbine (or secondary) runner 


, 200-h.p. Voith turbo transmission driven by a M.A.N. 
| Diesel engine has been fitted to a two-axle railcar, 


| for secondary lines with considerable gradients. 
| of these cars are running without any trouble and have 


1 | point, or above, or below. 





more than 150,000 km., without any trouble. 


Fig.3. CURVES OF TORQUE EFFICIENCY 
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having a maximum speed of 50 m.p.h., and intended 


Three 
The 


given excellent results during the trials. oil 


tank and cooler are separately arranged beside the | 


transmission, the cooler being in parallel with it. The 
filling pump is directly driven from the primary shaft 
and the control is effected by two valves operated 
by compressed air and electrically controlled from 
the driver's stand. The first of these valves controls 
the flow of oil from the oil tank to the control pump, 
and the second directs the oil either to the converter 


regardless of whether it occurs exactly at the theoretical type of transmission improves with increased d 


With a Voith turbo transmission used in connection | transmissions for larger outputs. 
with an Austro-Daimler petrol engine, the filling pump | hydraulic locomotive for branch-line traffic has 
is electrically driven but the more usual practice is to 
drive the pump directly from the converter shaft. 
The output of the motor is about 80 h.p. at 3,000 r.p.m. 
from the utilisation of the full primary power (at 100 | Most of the fifty transmissions so far delivered have, | rent ratio on the secondary side, so that a stil! 
efficiency), has been shown in dotted lines | 

It is desirable | 





side or to the coupling side of the transmission. The | 
oil flowing out of the transmission is pumped back | 
into the oil tank by a second impeller mounted on the | 
oil pump. Apart from these control valves, only | 
the throttle or fuel control of the engine has to be | 
operated. It is, however, also possible to provide for | 
automatic control of the converter and coupling so 
that by means of a single lever the whole power trans- 
mission can be engaged, disengaged, or changed over 
at the required speeds. 

Fig. 10 shows a comparison of the Voith turbo trans- 
mission with a mechanical change-speed gear, a 
“ Trilok ”’ gear, and electric transmission, the tractive 
effort for different speeds being shown for the same 
engine power output. It will be seen that the mechani- 
cal gear alone gives a higher tractive effort at certain 





points, while at other points this gear is surpassed | torque, and the efficiencies as functions of the seconé 
The latter is, in | speed. 


by the Voith turbo transmission. 
addition, entirely free from the difficulties of effecting 
shockless gear-changing. 


and clearly show the superiority of hydraulic drives. 
A new hydraulic transmission for a 150-h.p. Austro- 


reduce the dimensions of the transmission. 


From these traction curves| of the range of the secondary speed ; 
brought into action at/| the starting curves shown in Fig. 12 have been prepared | the efficiencies exceed 90 per cent., and 95 per 
| respectively, over a range of 50 per cent. of the 
|dary speed. The locomotive is equipped with bevel 


I wi limen. 
There is therefore no difficulty in using such 
A 1,380-h.p. Diese]. 


sions. 


= . . been 
| constructed, with a Voith turbo transmission of the 
| duplex type having two couplings on the 


‘ coupling 
| side. 


The two couplings drive through gears of diffe. 
more 


up to the present, run more than 100,000 km., and some | favourable approach of the tractive effort towards 
A | the ideal traction curve is possible, as shown in Fig, ]4. 


Fig.4. VOITH TURBO TRANSMISSION 
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May 10, 1935.) 
LABOUR NOTES. 


Tue question of reorganising Trade Unionism in 
order to make it more suitable to modern conditions 
js discussed by Mr. Appleton, the general secretary, 
in the report of the General Federation of Trade Unions 
for the first quarter of the current year. ‘‘ Recently,” 
he says, “* @ well-known trade union official declared 
that we lived in a competitive age, and must be willing 
to face reality. Accepting his description of existing 
circumstances—as we must—our immediate effort 
should be, first, to face any organising errors of our 
own, and then to uncover, and weigh up, any external 
factors and forces that compete against our attempts 
to enlarge membership and to improve the usefulness 
of the trade union movement. This task should be 
undertaken seriously and thoroughly, even though we 
may believe that some of the factors that hinder were 
intended to be beneficial to the community. The 
State and the employers’ unions are obvious, active 
and positive competitors, though both claim, in their 
different ways, to be benevolent in intention—the 
former by insurances and financial and negotiating 
assistances, and the latter by regularising employ- 
ment and obviating strikes. How far the State and 
the employers’ unions succeed in their benevolent 
intentions is a matter of opinion, but that they weaken 
the old conception of Trade Unionism, and the desire 
for membership, is certain.” 








Mr. Appleton defines the older conception as, 
primarily, the protection of the workers’ trade, and 
what are known as “ friendly” interests. ‘‘ So,” he 
says, “‘in addition to care for wages and working 
conditions, provision was made for unemployment, 
for sickness, for old age, and for burial. These latter 
provisions were not always adequate or actuarily 
sound, but old trade unions were extraordinarily 
resilient ; they met their obligations from savings—or 
by levy—well knowing that these benefits afforded an 
attracting and a binding influence which the State, 
except in the case of burials, has now almost entirely 
appropriated.” ae 

Proceeding to discuss remedies for the state of 
matters created by these and other “ competitions 
and oppositions,” Mr. Appleton says that “* obviously, 
the State stands in an exceptional position. Trade 
unions cannot compete against its insurance and 
public assistance schemes ; nor could they easily discard 
its help in preventing or terminating strikes and lock- 
outs. They might, by constant opposition, render 
the State schemes less effective, but in doing this, 
they would now antagonise their own members, 

opardise many social interests, and invite their own 
suppression, for no Government—Socialist or Liberal 
or Conservative—could tolerate the destructive obstruc- 
tion of any class or section of the community. All, 
therefore, that appears possible where State competi- 
tion in insurances and assistances prejudices the older 
forms of trade union organisation, is to initiate new 
forms of appeal, and to decide whether centralisation 
or decentralisation makes for the greatest local sympathy 
and effort.” 

“ One thing is quite certain,” Mr. Appleton concludes, 
“here as in America, and that is, that, however good 
the intentions of the employers may be, the employees 
cannot accept their shop unions as satisfactory sub- 
stitutes for the old-fashioned trade union. America, 
in particular, has had experience of the shop clubs, 
and, in America as elsewhere, there is conflict and 
confusion and situations not conducive to industrial 
or commercial progress. The employers’ union does 
hot satisfy the needs of a people who like to manage 
at least a portion of their own affairs. It must be 
opposed, and the disgruntled and selfish amongst the 
workers must be converted—a task which to-day will 
demand of the trade-union organiser not only powers 
of persuasion, but a fairly wide knowledge of the 
processes in his own trade and of the general principles 
governing manufacture and trading.” 


During the first quarter of the current year, the 
General Federation of Trade Unions received in 
contributions 6,5521. 3s. 6d. and paid out in benefits 
6531. 19s. 3d. There are now 95 affiliated societies, 
of which 65 are on the higher scale, 27 on the lower 
scale, and 3 on both scales. The membership on which 
vontributions are paid is 355,408, of whom 226,691 are 
on the higher scale, 119,447 on the lower scale, and 
4.270 on both scales. The total membership is re- 
turned as 365,263. 


Judging from the evidence given by employees 
. the American steel industry before the Senate 
vommittee on Education and Labour, the company 


a 1s not so unpopular as, in some quarters, it is 
alleged to be. The Committee was hearing evidence 
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for and against the Wagner Labour Relations Bill. 
The employee witnesses were unanimous, Steel Facts 
says, in declaring that peaceful and harmonious rela- 
tionships between employees and employers prevailed 
in the steel industry, as a result of the successful 
working of employee representation plans. Such 
plans, it was pointed out, had the support of an over- 
whelming majority of employees in all the principal 
steel companies, as was indicated by the fact that from 
85 per cent. to more than 90 per cent. of the employees 
in the various steel undertakings participated in the 
elections of employee representatives. Decisions under 
plans of employee representation, it was stated, were 
favourable to employees in a majority of the questions 
that were presented for consideration. The witnesses 
expressed themselves as convinced of their ability to 
adjust differences when they arose, and declared that 
interference from outside sources would increase 
and not diminish the causes of disputes and strife. 


One employee declared that through long experience 
with employee representation, his fellow workmen 
had learned the advantages of being able to deal with 
management in a spirit of friendship and good will 
and that, as a result, the employees and management 
were in close harmony on matters of mutual concern. 
A Labour Board set up under the Wagner Bill might 
be influenced to believe that the representation plan 
was dominated by the company and outlaw such a 
plan despite its harmonious working. 


The Ministry of Labour states that in most of the 
principal industries there was a further improvement 
in employment between March 25 and April 15. Those 
mainly affected were building, coalmining, the woollen 
and worsted industry, tailoring, the distributive trades, 
and hotel and boarding-house service ; but substantial 
improvements were also recorded in a considerable 
number of other industries, including engineering and 
ironfounding, shipbuilding and ship-repairing, electric 
cable and apparatus manufacture, the cotton industry, 
printing and bookbinding, public works contracting, 
road transport, and shipping service. None of the 
principal industries showed any marked decline in 
employment. betas 

Of the persons on the registers at April 15, 1935, 
about 47 per cent. were applicants for insurance benefit 
and about 37 per cent. for unemployment allowances, 
while about 16 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or unem- 
ployment allowances. In the case of about 51 per cent. 
of the total of 1,729,024 persons on the registers who 
were applying for benefit or unemployment allowances, 
the last spell of registered unemployment had lasted 
less than three months, and in the case of about 65 per 
cent. it had lasted less than six months ; about 22 per 
cent. of the total had been on the register for 12 months 
or more. A considerable proportion of the persons 
who have been on the register for extended periods 
will have had one or more short spells of employment, 
lasting not more than three days each, during such 
periods. NES: af 

As compared with the position at April 23, 1934, 
there were, at April 15, 1935, 44,424 fewer unemployed 
workers in coalmining, 22,029 fewer in engineering, 
13,441 fewer in shipbuilding and _ ship-repairing, 
10,253 fewer in cotton manufacture, 7,929 fewer in 
building, and 6,226 fewer in iron and steel manufacture. 





The United Textile Factory Workers’ Association, an 
amalgamation for legislative purposes of all the trade 
unions in the spinning and weaving sections of the 
cotton industry, is to hold its annual conference at 
Blackpool on May 27 and 28. The Association’s 
programme is re-stated in the annual report. It 
includes :—(a) Improvements in the Factory Acts. 
(6) Repeal of the Trade Disputes and Trade Unions 
Act, 1927. (c) Payment for holidays. (d) The making 
of fines and deductions from wages illegal. (e) The 
passing through Parliament of the Labour Party’s 
Workmen’s Compensation Scheme. (f) Amendments 
to the Unemployment Insurance Acts which will 
secure a reasonable standard of life, under honourable 
conditions, te unemployed workers. (g) The abolition 
of all protective tariffs, quotas, and other barriers to 
international trade, and the establishment of universal 
Free Trade. (hk) The honouring of all agreements in 
respect of wages and hours of employment which have 
been reached between recognised representatives of 
the workers and employers in the industry. (i) A 
drastic reduction in working hours, in conformity 
with the recommendations of the workers’ representa- 
tives at the preparatory conference of the International 
Labour Office, in order that unemployed workers 
may be absorbed in industry. 








At its recent meeting, the Governing Body of the 
International Labour Office at Geneva considered the 
proposals unanimously agreed on by the Joint Maritime 
Committee regarding the next Maritime Session of the 
International Labour Conference. In adopting these 
proposals, in connection with which an agreement had 
been reached for the first time between the shipowners’ 
and seamen’s organisations, the Governing Body 
decided: (1) To add the question of manning to the 
Agenda of the next Maritime Session of the International 
Labour Conference, to be discussed in connection with 
hours of work on board ship; (2) To convene in 
November, 1935, a preparatory technical tripartite 
meeting to deal with (a) the question of manning in 
relation with hours of work on board ship, and (b) 
the question of holidays with pay for seamen. (To 
this meeting the following 24 countries possessing over 
250,000 tons gross of sea-going merchant shipping, ex- 
cluding vessels under 100 tons, will be invited : Great 
Britain, the United States, Japan, Norway, Germany, 
France, Italy, the Netherlands, Sweden, Greece, Spain, 
Denmark, Canada, the Soviet Union, Brazil, Finland, 
Belgium, China, Yugoslavia, Argentina, Australia, 
Panama, Portugal, India.) (3) To convene in the 
autumn of 1936 a Special Maritime Session of the 
International Labour Conference to take a final decision 
not only on the maritime questions carried over from 
the special Session of 1929, including hours of work 
on board ship, but also on those of manning and 
holidays with pay for seamen. 


The Governing Body also examined the question of 
workers’ spare time in relation to the reduction of hours 
of work. It was on the initiative of Mr. de Michelis 
that this problem came before the Governing Body. 
The Director of the International Labour Office, 
Mr. Harold Butler, followed by Mr. Mahaim (Govern- 
ment, Belgium), Mr. Jouhaux (worker, France), 
Mr. Anselmi (Government, Italy), Mr. Oersted (em- 
ployer, Denmark), and Mr. Mertens (worker, Belgium) 
emphasised the growing importance of this question, 
which has arisen in almost all countries. The main 
function of the International Labour Office in this 
field should be that of co-ordinating the various move- 
ments in favour of satisfactory utilisation of workers’ 
spare time. It was decided to set up a small committee 
of three members of the Governing Body, one from 
each group, to study the problem and submit proposals 
at a future session. pas 

The report of the Czechoslovak Factory Inspection 
Service for 1933 gives striking examples of rationalisa- 
tion and concludes that even if brought about by slow 
degrees, rationalisation has painful consequences in 
that it increases the number of workers permanently 
deprived of their employment. The reduction of hours 
of work is unavoidable if it is desired to remedy this 
result of rationalisation. Undertakings in which the 
48-hour week was observed in practice during 1933 
were very few in number. In most industrial under- 
takings short time was worked, and wages decreased 
in proportion. In cases where an undertaking proposed 
to discharge workers in large numbers, the representa- 
tives of the trade unions, the factory inspectors and 
the administrative authorities all intervened to propose 
that the work available should be distributed over the 
whole staff in order to avoid dismissals. These efforts 
were in most cases crowned with success. 





On the other hand, the report continues, frequent 
infringements of statutory hours of work were found 
in handicraft undertakings, and particularly in small 
barbers’ and butchers’ shops and restaurants. Over- 
time was only permitted where strictly necessary. 
Before granting an application for permission to work 
overtime, the inspectors carried out an enquiry, as a 
rule in consultation with the works committees and 
trade unions concerned. 

According to the weekly organ of the International 
Labour Office at Geneva, it was stated at a recent 
meeting of the central committee of the Russian 
Maritime Transport Workers’ Union, that the position 
in regard to wages was unsatisfactory, and that there 
were perpetual irregularities in the payment of wages. 
On the shipping lines of the Black Sea, for example, 
the amount of seamen’s wages in arrears was 480,000 
roubles. A large proportion of engineers and techni- 
cians who had specialised in branches of maritime 
transport had left the occupation to find employment 
in industry where the salaries were higher and more 
regularly paid. The collective system of piecework 
which had been applied to loading and unloading work 
encouraged, it was declared, the levelling of wages; 
it was, therefore, necessary to introduce a system of 
individual piecework. The present system of payment 
of crew in proportion to tonnage, amount of cargo and 
distance covered, with bonuses for specially good work, 








might also, it was suggested, have to be amended. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
engine for the Severn Carrier, a petrol-carrying canal | of tenders invited by various bodies in the British posses- 
boat built by Messrs. Cuaries Hit. anp Sons, LiMtreD, | sions and in foreign countries. The closing date of each 
Bristol, are to supply Atomic engines for an almost| tender is stated below. Details may be obtained on 
identical craft now under construction at Messrs. Hill’s| application to the Department, at the above address, 


Messrs. Perrers, Limrrep, Yeovil, who supplied the 
120-b.h.p. direct-reversing, cold-starting, Atomic Diesel 


CONTRACTS. | 
| 
| 


yard. The Severn Carrier is owned by Messrs. The| the reference number being quoted in each case. 
cevern a 1 Canal Carrying Company, Limited. Messrs. Sewage Pumping Units, two, including centrifugal and 
Petters were also responsible for the 145-b.h.p. Atomic | yaouum pumps, fuel-oil engines, suction and delivery 


Diesel propelling engine of a similar vessel, the Carson, | 
owned by Messrs. John Harker and Company, Limited, 
Knottingley, Yorks. 


pipes, recorders, electric generating sets with switch- 
board, 30-ton capacity fuel-oil storage reservoirs, air- 
compressor sets, and elevated water tower of 20 cub. m. 


Messrs. MERRYWEATHER AND Sons, LiMireD,| capacity. Egyptian Ministry of Publie Works, Main 
Greenwich-road, London, 8.E.10, have been entrusted | Drainage Department; June 5. (G.Y. 15,097.) 
with the arrangements for the fire protection of the Iron Bedsteads, 200, size 6 ft. by 2 ft. 6 in Natal 
4 ’ . ; “ite , tea . > : : ie 
British Pavilion at the International Exhibition at! Provincial Administration, Pietermaritzburg; July 31. 
Brussels. The equipment includes a Hatfield trailer (G.Y. 15,108.) 


pump capable of delivering 165 gallons of water per 
minute, Konus Kemik and Fire Suds hand extinguishers, 
and a patent Xaust-Suds foam generator. 


Locomotives, four, 2-ft. gauge, class NG/G. 13., 2-6-2 
2-6-2 type. South African Railways and Harbours, 
Johannesburg; June 24. (G.Y. 15,118.) 

Road-Making Plant, comprising petrol-driven track- 
type tractor, leaning-wheel grader, scarifier and stea 


Messrs. Morris Motors, Limrrep, Cowley, Oxford: 
have received a further substantial order from Messrs 


Wallis and Steevens, Limited, Basingstoke, for industrial 


engines for 2}-ton road rollers. driven, twin, high-pressure, three-wheel road roller. 
= a Johannesburg City Council; May 25. (G.Y. 15,119.) 
Messrs. Tue British THomson-Hovustron Company. : . a t 
Limrrep, Crown House, Aldwych, London, W.C.2, have Electricity Me ters, 5,000, three-element, polyphase, 
secured from the General Post Office, Stores Department, house-service. Cape Town Electricity Department ; 


May 22. (A.Y. 13,050.) 


a contract for the supply of Mazda lamps during the next 


twelve months Insulating-Oil Purifier, electrically-driven, self-con- 
Messrs. Tue Hunsier Enowwe Company, Lowrep, | t#ined, portable, for use at Edfu Power Station. Egyptian 
Hunslet Engine Works, Jack-lane, Leeds, 10, have | Ministry of Public Works, Cairo; June 3. (A.Y. 13,056.) 


5,000, metal-cased of 1 mfd. capacity. 
New Zealand Post and Telegraph Department, Welling- 
ton; July 1. (A.Y. 13,058.) 

Vaqneto Bells, 200, loud-ringing, of B.P.O. type No. 
53A. New Zealand Post and Telegraph Department, 
Wellington ; June 12. (A.Y. 13,060.) 

Connection Strips, for telephone 
four-terminal, flexible-cord. New 
Telegraph Department, Wellington; July 9, (A. Y. 13061.) 


received from the Peruvian Corporation for the Trujillo Condensers, 
Railway an order for a consolidation-type, 3 ft.-gauge 
having wheels coupled, with leading 
truck and double-bogie tender, fitted with superheater 
and arranged for coal burning 


locomotive eight 





PERSONAL. 


instruments, 2,500 
Zealand, Post and 


Mr. M. M. Grtcesrre, M.I.E.E., of Messrs. Gillespie 
and Beales, Norfolk-street, Strand, London, W.C.2. Electrical Installations at Bardis and Baliana, including 
has recently been appointed to the board of Messrs. J.| Substation equipment, high-tension and. low-tension 


transmission lines, telephone lines, cables, distributing 
pillars, and transformers. Egyptian Ministry of the 
Interior, Cairo; July 18. (A.Y. 13,059.) 


Browett Lindley (1931), Limited, Coborn Works, Letch 
worth, Herts 

Mr. Rotanp DuNKERLEY has resigned his position as 
Comptroller of Messrs. The United Steel Companies, 
Limited, 17, Westbourne-road, Sheflield, 10, to take up 
the position of director and general manager of Messrs 








LAUNCHES AND TRIAL TRIPS. 


Quilt Manufacturers, Limited, Manchester, a Lancashir« “ Morra.”’—Single-screw steamer designed to carry 
textile combine oil in bulk; electric-welded throughout; compound 

Str Diesy Lecarp, Bart., has joined the board of | Teciprocating engine working in conjunction with a 
Messrs. Petroleum Royalties Trust, Limited, Moorgate | Bauer-Wach low-pressure turbine. Launch, April 30. 
Hall, London, E.C.2 Main dimensions: length, 245 ft.; beam, 42 ft. 2 in. ; 

Mr. E. L. MoreLanp, senior partner of Messrs. Jackson deadweight carrying capacity, 2,240 tons. Built and 
and Moreland, Boston, U.S.A.. since 1930. has been engined by Messrs. Swan, Hunter and Wigham Richard- 


son, Limited, Wallsend-on-Tyne, for Messrs. The Marna 


appointed head of the electrical engineering department | . 
Company, Oslo, Norway. 


of the Massachusetts Institute of Technology, Cambridge 
He will take over the Chair in June, upon the retirement 
of Dr. D. C. Jackson, who has filled the position with 
distinction since 1907 


* Gracsipe.”’—Single-screw cargo steamer for service 
between the Tees and London ; triple-expansion engine 
supplied by Messrs. The North Eastern Marine Engineer- 
ing Company, Limited, Sunderland. Launch, April 30. 


[MAY Io, 1935. 


NOTES FROM THE NORTH 
GLascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are still very satisfactory from the point of current 
output, but forward bookings are not too good at the 
moment, The shipbuilding industry, which consumes 
such a large proportion of the heavy steel production jg 
rather quiet at present, as orders for new tonnage have 
lately been extremely scarce. Under the Government's 
“serap and build” plan, however, there are prospects 
of a number of orders for new cargo tonnage, and ship- 
builders are fairly hopeful for the near future. Export 
business is a little better, as some additional orders haye 
come to hand from Russia as well as a large order for 
steel sleepers for South Africa. Perhaps the most out 

tanding item of note to all interested in the steel trade 
is the three months’ agreement concluded last week with 
the Continental Steel Cartel by which the total import 
to Britain will be at the rate of 643,000 tons per annum 
This agreement will come into force to-day (Wednesday), 
as the Government have announced that as from May § 
the steel import duties will be restored to the former 
levels for a period of three months. During that period 
negotiations for a long-term agreement will be actively 

ursued. It is anticipated that the production of steed 
it Scotland will be increased by about 10 per cent 
through the new agreement. In the black-steel sheet 
trade there is still a very steady home demand for sheets 
of both heavy and light gauge, but export business js 
indeed very poor. Prices are unchanged and are as 
follows : Boiler plates, 91. 5s. per ton; ship plates, 
8l. 15s. per ton ; sections, 81. 7s. 6d. per ton ; black-steel 
sheets, j,in., 8l. 10s. per ton, and No. 24 gauge, in 
minimum 4-ton lo 101. 10s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Fairly steady conditions con 
tinue to rule in the West of Scotland malleable-iron trade 
and quite a good output is general. The home market 
is still the main source of to-day’s business as very few 
orders are coming in for export lots. The re-rollers of 
steel bars are also doing quite well at present and have 
suffered less from Continental competition since the 
increase in the import duties. Now that an agreement 
has been arrived at with the Continental Steel Cartel the 
outlook for the re-rollers should be much improved. 
The following are the current market quotations :- 
Crown bars, 91. 15s. per ton for home delivery and 
9l. 58. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery and 71. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—While there is a slower 
tendency on the part of consumers in the placing of new 
business, the Scottish pig-iron trade is still quite busy, 
as order books represent a fairly large tonnage. The 
output from the 11 furnaces now in blast is being well 
taken up, but mostly on home account, as export business 
shows no signs of expansion. Prices are without change, 
and the following are the current market quotations : 
Hematite, 71s. per ton, delivered at the steel works ; and 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 








Messrs. T. W. Warp, Liurrep, Albion Works, Savile 
street, Shetlield, have acquired Messrs. Palmers’ Jarrow 
shipyard from Messrs. National Shipbuilders’ Security, 
Limited, on dismantling Part of the shipyard 
mav be used for ship breaking. The hopes of re-starting 
the blast furnaces and steelworks of Messrs. Palmers, at 
adjoining the shipyard, also acquired some time 


Main dimensions: 160 ft. by 27 ft. 6in. by 12 ft. Built 
by Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, for Messrs. Tyne-Tees Steam 
Shipping Company, Limited, Newcastle-upon-Tyne. 

* THornasy.’’—Single-screw 
Middlesbrough-to-London 


terms. 


steamer for the 
triple-expansion 


cargo 


Jarrow, service ; 





ago by Messrs. Ward, seem likely to be realised, as | @mgine supplied by Messrs. The North Eastern Marine 
negotiations with this end in view are now in an| Engineering Company, Limited, Sunderland. Launch, 
advanced stage May 1. Maindimensions: 236 ft. by 33 ft. by 16 ft. 6in. 
Messrs. Georok Kent, Limrrep, 199-201, High Built by Messrs. R. & W. Hawthorn, Leslie and Company, 
Holborn, London, W.C.1, have come to an agreement maa Hebburn-on-Tyne, for Mesers. Tyne-Tees 
with Messrs. Tue Leeps anp Norturupr Company, | > \°8™ Shipping Company, Limited, Newcastle-upon- 
Philadelphia, U.S.A., whereby the latter firm will not Tyne. 
offer its industrial electro-chemical instruments or its ‘“ Hopecrsest.”’—Single-screw cargo motorship ; four 
flow meters for sale in the British Empire (except Canada) cylinder Barclay Curle-Doxford opposed-piston oil 
unleas through Measrs. Kent, while Mesars. Kent will not | emgine. Trial trip, May 1 Main dimensions, 410 ft. 
offer their similar instruments in the United States or| by 57 ft. 3 in. by 38 ft. 


Built and engiried by Messrs. | 
Barclay, Curle and Company, Limited, Glasgow, for | 
Messrs. The Hopemount Shipping Company, Limited, 
Newcastle-upon-Tyne. 


Canada unless through Messrs. Leeds and Northrup. 











, . | 
Single-screw cargo steamer for the 


home trade; triple-expansion engine. Launch, May 2. 


Briper.—lt is stated in a ** CRASTER.” 
recent the Economic Bulletin that the 
first consignment of material for the construction of a| Main dimensions: length, 215 ft. ; beam, 32 ft.; dead- | 
large steel bridge across the Chientang River has arrived | weight carrying capacity, 1,000 tons on a mean draught 
it Hangchow from England. It is anticipated that|of 14 ft. 2 in. Built and engined by Messrs. Swan, 
construction work will commence in June and will be | Hunter and Wigham Richardson, Limited, Newcastle- 
completed in May, 1936 upon-Tyne, for Messrs. Tyne-Tees Steam Shipping 
Company, Limited, Newcastle-upon-Tyne. 


CurentTanae River STEEI 


meue of Chinese 








Relics. “ Crry or MANCHESTER.’ Twin-serew cargo steamer ; 


RatLway “ SLEEPERS ’ | 
British | Parsons-type turbines with single-reduction gearing. 
| 


the earliest days of 


Ear.y Bririsn Stone 
nearly a century old. of 
railways, have been brought to light during the recon-| Launch, May 2 Main dimensions, 485 ft. by 64 ft. by 
struction of Burleigh Bridge, Derbyshire, on the London | 42 ft. 3 in. Built by Messrs. Cammell Laird and Com 
Midland and Scottish Railway main line from London and | pany, Limited, Birkenhead, for Messrs. Ellerman Lines, | 
Derby to Manchester They number of | Limited, Liverpool 
stone blocks, each about 2 ft. 3 in. square, with a thickness 
of 12 in., which have identified as part of the 
wiginal permanent way, laid down in 1838-1840, of — British ComMMERCE with NewrouNnDLanD. —Mr. H. F. 
old North Midland Railway. This latter system employed | Gurney, H.M. Trade Commissioner in Newfoundland, 
these stone blocks instead of wooden sleepers for support |} who is at present in this country on an official visit, 
ing the chairs and rails, particularly in cuttings, and this | will be available at the Department of Overseas Trade 


consist of a 








been 


type of sleeper was fairly common on early British | for the period May 16 to May 24, for the purpose of 
railways, The stone “ sleepers ' found near Derby have | interviewing manufacturers and merchants interested in 
been identified by the marks, still visible, of the cast-iron | the export of United Kingdom goods to Newfoundland, 


had bolted to them their | after which he will visit a number of industrial centres 
aisplacement by timber sleepers, they had been used to/|in the provinces. Firms desiring interviews with Mr. 
form part of the abutments of the bridge, carrying the Gurney should communicate with the Department, at 
main line over the River Derwent, which is now being | 35, Old Queen-street, London, 8.W.1, quoting reference 
replaced. number 11,194/35. 


chairs which been Since 








pig-iron from Glasgow Harbour for the week ending 
last Saturday, May 4, only amounted to 100 tons. Of 
that total 10 tons went overseas and 90 tons coastwise 
During the corresponding week of last year the figures 
were 120 tons overseas and 62 tons coastwise, making 4 
total shipment of 182 tons. 

Scottish Shipbuilding Returns.—During last 
few new contracts were secured by Scottish shipbuilders, 
but there are rumours of several likely to be placed in 
the near future. The output was not heavy during 
April, as the following figures show : 


month 


Vessels. Tons. 

The Clyde : 5 12,343 
The Forth l 1,863 
The Dee : jan l 262 
Total ... “ 7 14,468 


Shipbuilding Contracts.—An_ order has just been 


secured by Messrs. The Greenock Dockyard Company, 
Limited, to build a large cargo steamer for the Scottish 
Shire Line, which is owned by Messrs. Clan Line Steamers, 
Limited. The new vessel, which is for service between 
the United Kingdom and Australia, will be 470 ft. ™ 
length and have a carrying capacity of 10,500 tons. 
Messrs. The Caledon Shipbuilding Company, Limited, 
Dundee, have received an order for a passenger steamer 
from Messrs. Hall, Angier and Company, Limited, 
London. This vessel will be 218 ft. overall and will have 
a service speed of 14 knots. She is for service in the 
Indian coastal trade. 








SHow.—A report on the 


New York AUTOMOBILE the 
held recently in New 


thirty-fifth annual motor-car show, 


York, has been issued by the Department of — 
London, 8.W.1. Unitee 


Trade, 35, Old Queen-street, 
Kingdom firms desiring to obtain copies should apply 
to the Department, quoting reference number G 
14,857. 


. ‘onfide ] 
OVERSEAS MARKETs FOR British GooDs.-—Cont lentia 


: engines in 

reports on the markets for internal-combustion eng — 
, - . - , 

Palestine (G.Y. 14,885) and for tin-plates im = 

14,940) have been prepared and issued by 


(GLY. 
Department of Overseas Trade, 35, Old Queen street, 
London, 8.W.1. Interested United Kingdom ‘rms 
may obtain copies on application to the Depar 
quoting the appropriate reference number. 


tment, 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Welsh Coal Trade.—The Royal Jubilee holiday on 
Monday was preceded by some expansion of shipments 
of coal from Welsh ports. Exporters by recent con- 
eessions in freights, especially for the Mediterranean, 
attracted more tonnage and were able to make up, in 
part, recent arrears of deliveries. There was a special 
effort to get all vessels available loaded and despatched 
to save detention in port over the holiday. The Jubilee 
celebrations were carried out with true Celtic enthusiasm. 
Many thousands of miners and others paid a visit to 
London and did not return in time to restart work on 
Tuesday. There were, however, considerable stocks of 
coal, especially large descriptions, available, so that 
there was no serious check. The allocation of the 
Egyptian State Railways contracts for their locomotive 
coal requirements, amounting to about 300,000 metric 
tons over the summer and autumn, will probably be 
made during the coming week-end. The lowest Welsh 
tender was that of Messrs. The Maris Export and Trading 
Company, Limited, for the c.i.f. portion at 25s. 2d. per 
metric ton delivered at Alexandria, compared with 
25s. 3hd. quoted by Messrs. T. Beynon and Company, the 
holders of the bulk of the present contract, but in respect 
f the f.o.b. quantities the Maris price was 17s. 114d. 
compared with 17s. lld. put in by Messrs. Beynon. 
There were German offers at 25s. 6d. c.i.f. and 17s. 9d. 
fo.b., and Polish at 20s. 4d. and 12s. Id., respectively. 
\t this level the Germans are hardly in the running, 
while the class of coal will probably not comply with the 
specification in the case of the Polish offer. Acceptances 
in the case of the Buenos Aires electricity contract, the 
Rosario electricity, and the Lisbon contracts should be 
received in the next few days. Whether the hoped-for 
settlement of the Taff-Merthyr trouble will be achieved 
remains to be seen. The South Wales Miners’ Federation 
Executive having reached an understanding with the 
owners, have convened another delegate conference and 
will recommend the acceptance of the provisional 
arrangement, but the 600 miners who lost their em- 
ployment last October in the effort to make the Taff- 
Merthyr colliery 100 per cent. Federation and who have 
been unable to secure reinstatement have passed a 
resolution against the terms. 


Iron and Steel.—Naturally the Royal Jubilee holiday 
had the effect of checking the production of steel and 
allied products, but with rather more employment the 
check should be speedily made up. Regular quantities 
f steel on a reduced basis are now being imported, 
hiefly at Newport, and this will doubtless continue under 
the Cartel agreement. The tinplate works, which showed 
ess activity recently, are expected to recover to about 
i) per cent. of capacity. he galvanised-sheet trade, 
while a little busier in the home branch, is hardly as 
active for export. Recently quoted prices have shown 
no official change. The workmen’s side of the Joint 
Industrial Council of the Tinplate Trade have decided 
tomake a claim on the employers for compensation to 
men displaced through the introduction of machinery. 
Some 20,000 workers are represented on the council. 
Another claim to be made is in respect of men thrown 

e under the pooling scheme, it being claimed that 
asthe employers are compensated for keeping the works 
ide, similar treatment should be accorded to the workers. 
A minimum of 2/. 10s. per week is claimed for labourers, 
and a claim is also made for the inclusion on the council 
of delegates from non-associated works. 








METEOROLOGICAL Station at Canton.—-A new meteo- 
rological station was recently officially inaugurated at 
Canton, South China. 





LiverPooL CenTRAL Low-Levet Rartway StTaTion.— 
The Minister of Transport has made an order authorising 
the construction of works which will enable longer trains 
to be used at the Liverpool Central low-level terminal 
station of the Mersey Railway Company. The works 
include the construction of two siding extensions in the 
tunnel under the high-level station, at Liverpool, of the 
Cheshire Lines Committee, together with a subway 
connecting the two extensions. 





Tae [INTERNATIONAL INSTITUTE OF DocUMENTATION.— 
The thirteenth International Conference of the Inter- 
national Institute of Documentation will be held in 
Vopenhagen from September 9 to 14. The council will 
meet on September 9, and the formal opening will take 
place the next day, when addresses will be delivered 
by Professor Niels Bohr, Dr. Alingh Prins, the president, 
and Mr. Otley. Lectures on methods of documentation 


will follow, and later visits will be paid to the Royal 
Library and the University Library. Wednesday, 
September 11, will be devoted to papers and discussions 
on the theory of classification, in exing and abstracting 


‘ervices, and co-operation between libraries and abstrac- 
ting bodies, followed by a visit to the Gyldendal Library. 
Un September 12, statistics relating to books and 
Periodicals, cataloguing rules, rights of authors in respect 
to photo-copies, and decimal classification will be dealt 
with, and a visit paid to the Frederiksborg Library. The 
next day the subjects treated will be classification of 
Standards, classification of patents and classification in 
mumcipal administration, and the Ecole Populaire will 


be 


visited. The last day, Saturday, September 14, will 
* devoted to excursions. All those who are interested 
in the problems of co-operation between scientific 
Workers and of the indexing of scientific literature are 
be oie to attend the conference. Full particulars can 
the B ‘ined from Mr. E. Lancaster-Jones, secretary of 


sh Society for International Bibliography, The 


Scienc: Library, London, S.W.7. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—A steady, firm feeling 
rvades the Cleveland pig-iron branch of industry. 
Merchants’ operations are very restricted as makers still 
reserve to themselves the right to supply direct the needs 
of principal British consumers, and Continental iron is 
offered freely in markets abroad on terms with which 
sellers of Tees-side products cannot compete. There is 
little Cleveland iron stored at the blast furnaces, and it 
is either sold or needed for producers’ own consuming 
works, so that the statistical situation is very strong. 
Local and other home consumption promises to increase, 
and deliveries to Scotland are expected to improve. 
Competition for Scottish trade is keen, but Cleveland 
pig makers hope to arrange further considerable contracts 
with customers north of the Tweed. lronmasters report 
no difficulty in disposing of marketable parcels at fixed 
minimum . which are ruled by No. 3 g.m.b. at 
67s. 6d. for local use, 69s. 6d. delivered to North of 
England areas beyond the Middlesbrough zone, 67s. 3d. 
delivered Falkirk, and 73s. 3d. delivered Glasgow. 
Hematite.—Business in East Coast hematite pig is 
steady and likely to improve. Local consumers are 
expected to call for larger supplies, and deliveries to 
the Sheffield district and to the Midlands promise to 
increase. Prospect of material expansion of overseas 
trade is not at all bright. Obstacles to export transac- 
tions may be reduced in the near future, but hematite 
makers are not likely to grant price concessions to secure 
foreign orders so long as there is a ready home market 
for their output. Stocks are light and will doubtless be 
drawn upon in the near future, as restricted output 
romises to be inadequate to increasing requirements. 
livery prices of hematite are at the equivalent of 
No. 1 quality at 69s. here, 71s. supplied to Northumber- 
land and Durham, and 75s. to Ths. to various parts of 
Yorkshire, 79s. to Birmingham, and 75s. to Scotland. 


Foreign Ore.—Consumers of foreign ore have still 
large quantities to accept against old contracts, and 
are off the market, but values are firm. The recognised 
price of best rubio remains at 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke con- 
tinues in ample supply, but makers are rather less keen 
to enter into forward contracts at present prices, which 
are based on good medium qualities at 19s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel makers are turning out a heavy 
tonnage, and are negotiating for further substantial 
contracts. Constructional steel producers are very busy, 
manufacturers of railway requisites have a good deal 
of work on hand, departments dependent upon ship- 
building are better employed than forsome time, and sheet 
makers have better order books than for a rather lengthy 
period. Subject to the usual rebates, quotations for home 
consumption stand at :—Common iron bars, 91. 12s. 6d. ; 
packing (parallel), 8/.; packing (tapered), 10/.; steel 
billets (soft), 51. 128. steel billets (medium), 
7l. 2s. 6d.; steel billets (hard), 7/. 12s. 6d.; iron and 
steel rivets, 11/. 108.; steel boiler plates, 91. 5s.; steel 
ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; steel joists, 
81. 158.; heavy sections of steel rails, 81. 108. for parcels 
of 500 tons and over and 9. for smaller lots; and 
fish plates, 12/. 10s. Black sheets (No. 24 gauge) are 
101. 108. for delivery to home consumers and 91. 5s. f.o.b. 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge) are 13/. for delivery to home customers 
and 11. 5s. f.o.b. for shipment overseas. 

Scrap.—The scrap market is active, and business 
would be larger but for limited supply of commodities 
in most demand. Light cast-iron is steady at 465s. ; 
heavy cast-iron realises 53s. 6d.; machinery metal 
commands 55s.; and 52s. 6d. is the minimum quotation 
for heavy steel. 

Iron and Steel Shipments.—Ofticial returns reveal that 
April shipments of iron and steel from Middlesbrough 
and sub-ports were the heaviest of any month for the 
past four years, and that loadings of steel for foreign 

rts exceeded those of March by 12,000 tons—a grati- 
ying and encouraging feature, as hitherto industrial 
expansion has been principally due to the requirements of 
home consumers. Clearances last month totalled 55,471 
tons, comprising 11,965 tons of pig-iron, 2,006 tons of 
manufactured iron, and 41,500 tons of steel. Again 
Scotland was the chief buyer of pig-iron, accepting 
5,305 tons; while Denmark took 1,771 tons, the Union of 
South Africa 1,013 tons, Italy 880 tons, and Finland 
850 tons. The Straits, with an import of 574 tons, 
were the largest purchasers of manufactured iron, the 
Irish Free State being second with 338 tons. The principal 
customers for steel were: Russia, 4,287 tons; Iraq, 
3,085 tons; India, 3,035 tons; Denmark, 2,569 tons ; 
Union of South Africa, 2,449 tons; Canada, 2,187 tons ; 
Peru, 2,127 tons; Argentina, 2,032 tons; Portuguese 
East Africa, 1,122 tons; and Australia, 1,056 tons. 








LivERPOOL ENGINEERING Socrety.—Mr. F. W. Gaskin 
has been elected President for the sixty-second session 
of the Liverpool Engineering Society, the offices of which 
are at 9, The Temple, 24, Dale-street, Liverpool, 2. 

Rartway Construction 1x Cutnwa.—It is recorded 
in a recent issue of the Chinese Economic Bulletin that 
construction work on the branch line of the Lung-Hai 
Railway, 19 miles in length, between Taierchwang 
and Chaochwang, along the Shantung-Kiangsu border, 
is now completed and that a train service is about to 
be established. Four stations will be established and the 
line will be utilised largely for the transport of coal. 





NOTICES 


INSTITUTION OF MECHANICAL ENGINEERS.— 
7 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
cussion on ‘“ Machine Tools: Twenty-Five Years’ 
Development Demonstrated at the Recent Machine 
Tools Exhibition,” to be opened by Mr. John Holloway. 

INsTITUTION or ELEcTRICAL ENGINEERS.—Scottish 
Centre : To-night, 7.30 p.m., The School of Economics 
and Commerce, Bell-street, Dundee. Faraday Lecture 
on “Electricity in. the Life of To-day,” by Professor 
E. W. Marchant. Wireless Section: Monday, May 13, 

p-m., Savoy-place, Victoria-embankment, W.C.2. 
“* Considerations in the Design of a High-Fidelity Radio- 
Gramophone,” by Mr. W. J. Brown. Transmission 
Section: Wednesday, May 15, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. (i) ‘‘ Design Data in 
Rural Distribution Lines,” by Mr. R. Dean. (ii) “A 
Review of Recent Developments in Rural Electrifica- 
tion,” by Mr. D. Ross. Institution : Thursday, May 16, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Annual General Meeting. Irish Centre (Dublin) : Thurs- 
day, May 16, 3 p.m., 1, Foster-place, College Green, 
Dublin. Annual General Meeting. 

Roya. Instrrution.—To-night, 9 p.m., 21, Albe- 
marle-street, W.1. “ The Scientific Approach to Voca- 
tional Guidance,” by Dr. C. 8. Myers. Friday, May 17, 
8.30 p.m. Conversazione. 

INsTITUTION oF CiviL ENGINEERS.—Tuesday, May 14, 
6 p.m., Great George-street, S.W.1. Annual General 
Meeting. 


For Meetings of other Societies and of Junior Sections, see 
page 2 of Advertisements. 





To-night, 
dis- 





NOTES FROM SOUTH YORKSHIRE. 


SuHErrieLp, Wednesday. 

Iron and Steel.—Progress is of a more uniform character ; 
the steel-melting sections are operating at increased 
capacity. Production is in the region of 105,000 tons 
per month. Last year’s output was 75,000 tons more 
than in 1929, and about 350,000 tons greater than in 
1913. Current production is estimated at the rate of 
1,300,000 tons per annum. Such an increase is remark- 
able when it is considered that shipyards and railway 
rolling-stock departments are not taking anything like 
normal supplies and overseas requirements are curtailed. 
The demand for basic billets is up to recent standard 
and the call for steel strips, bars, and rods is stronger. In 
the heavy machinery and engineering branches the 
position is more encouraging. Sales of railway rolling 
stock are on the up-grade on home account. More 
overseas orders and inquiries are notified. Supplies of 
steel forgings and castings to associated shipyards are more 
substantial. Makers of icultural machinery and 
parts are enjoying one of the most prosperous seasons 
they have had for years ; the inland demand is rising, and 
overseas needs show a steady increase over the past 
few months. The Colonies are good customers. There 
is an extensive market for mining plant. Overseas gold, 
tin, and silver-mining enterprises are buying Sheffield- 
made refining and washing plant, cutting and boring 
machines, ond steel balls for — a. British 
collieries are buying steel props, beams, arches, and 
cambered girders in liberal Fashion. Sheffield’s output 
of automobile and aeronautical steel and parts is con- 
siderably larger than a year ago. Works specialising in 
gear-boxes, crankshafts, and clutch plates have put on 
extra shifts to cope with the demand. Stainless steel is 
an activeline. The tool branches make progress, Among 
the busiest sections are engineers’ small tools, twist 
drills, and precision implements. There is a strong call 
for motor-car accessories such as tyre pumps, jacks, 
greasers, and washing machines. 

South Yorkshire Coal Trade.—For most descriptions of 
fuel a steady demand prevails on home account. Ship- 
ping requirements show little change. Steam coal is in 
strong request for inland consumption. Supplies for 
export are on the short side. Industrial fuel moves well, 
and further improvement is anticipated. The house-coal 
market has developed fresh weakness. A steady business 
is being done in coke. Foundry and furnace varieties 
have improved. Gas coke.is firmer. Quotations are :— 
Best branch hand picked, 24s. to 26s.; Derbyshire best 
house, 20s. to 22s.; Derbyshire best brights, 17s. 6d. to 
19e.; best screened nuts, 16s. 6d. to 17s. 6d.; small 
screened nuts, 15s. 6d. to 16s. ; Yorkshire hards, 16s. 6d. 
to 17s.; Derbyshire hards, 16s. 6d. to 17s. 6d.; rough 
slacks, 8s. to 9s.; and nutty slacks, 7s. to’ 8s. 6d. 








* Worip Survey.’’—The first number of World Survey 
has appeared; this journal, published monthly under the 
auspices of the World Power Conference, by Messrs. 
Perey Lund, Humphries and Company, Limited, 12, 
Sedieed-equese, London, W.C.1, price 5s. net, has as 
its objects the presentation and analysis of world 
economic trends and the publication of essential economic 
information. Power problems, such as are now s0 
intimately bound up with industry, will be the first 
consideration, but all the mane aspects of economic 
activity will be dealt with and the ch in production, 
trade, prices and stocks throughout the world will be 
recorded. Articles in the first issue include one by Mr. 
D. N. Dunlop on “* Power-Mankind-Economics,” in which 
the problem of how mankind may obtain the full economic 
advantages of power production is discussed; by 
Professor A. F. Enstrém on “ The Future Development 
of Power Producing Industries,”’ and by Mr. D. Ferguson 





on “Machinery and Labour Displacement.’’ The 
International Power and Fuel Bibliography is also 
incorporated. 
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MENT. 


As “the tumult and the shouting dies,” but 
before the captains and the kings depart, it is 
understood that conferences are being arranged in 
London of the representatives of the various parts 
of the Empire. Nor could time be more fitting, 
for the events of the past few days have not been 
of only National significance ; they have witnessed 
in a very vivid manner to the fact that loyalty 
to, and love for, our Royal House echoes to the 
remotest parts of the Empire and make us all 
akin. In such an atmosphere, therefore, it is 
appropriate that thoughts should turn to common 
problems and to devising solutions to our common 
good. Among the peoples of the earth, few can 
count themselves more fortunate than ourselves 
at the present time. Although we have not put 
the difficult years of the depression far behind us, 
| we still have to be thankful for a very considerable 
measure of recovery, and that without the drastic 
dislocation of our economic structure which has been 
thought unavoidable in other lands. The case of 
the Dominions is much the same. It is felt that 
the worst of the storm has been successfully wea- 
thered, and there is again a buoyancy of feeling 
that the future contains much that is good for us. 

When we look abroad, outside the Empire, the 
situation becomes still more impressive by way of 
contrast. Here we have so far established our 
position that we have even benefited to some little 
degree by a relief from taxation ; other countries 
are still increasing their burdens and complicating 
international intercourse by exchange and other 
restrictions. In the United States, the success of 
| the many and complicated measures taken by Mr. 
| Roosevelt to get business successfully moving 
| again is very problematical ; in fact, one complica- 
| tion appears only to be followed by another, the 
| effect being largely to spread a feeling of uncertainty 
'and dismay in a good part of the business world, 
with the possibility of the whole complex mechanism 
ultimately crashing to pieces. 

The “ New Deal,” in fact, so far as our informa- 
| tion goes, while possibly beneficial in some directions, 
promises to be a very doubtful success, and it is 








rather curious that, while the experiment is still | 


! 








unproved, we should have the same words applied 
to a policy recently placed before this country. 
As our readers well know, we do not as a rule discuss 
politics in these columns, but occasionally have 
done so when they have had a bearing upon Imperial 
affairs. It is only for this reason that we now 
refer to Mr. Lloyd George’s proposals, so far as they 
are known, now supposed to be under considera- 
tion by the Cabinet. Mr. Lloyd George’s national 
recovery plans are said to involve road schemes, 
land schemes, housing, industrial reorganisation, 
and finance. As regards the first, we may remind 
our readers that a large road programme was 
put forward from the same quarter not many years 
ago, to be turned down decisively by those who 
won the confidence of the Nation in its hour of 
difficulty, and the pronouncement was then authori- 
tatively made that it was considered that the case 
against heavy expenditure on public works of such 
a character had been fully proved. The fact that 
the United States has a 1,000 million programme 
of public works in hand or under consideration is 
no argument in our case, for the effect of the United 
States policy has yet to be tested. The two coun- 
tries, moreover, are not comparable, and in business 
and financial stability we can claim to have made 
greater progress in the past four years than our 
cousins. Further, taxation is already heavy in this 
country, whereas the financing of even a large 
programme in the United States will not add any- 
thing in the same degree to the tax burden of the 
citizen. It is no less undesirable, to our mind, than 
it was four years ago, to contemplate at the present 
time any similar policy, and though there may be 
directions in which official encouragement or backing 


| might be beneficial, they do not lie, in our opinion, 


in road schemes, of which the country seems, for 
the time being, to have had enough. 

On the other hand, one cannot contemplate 
without distress, as was so sympathetically referred 
to in His Majesty’s broadcast speech on Monday last, 
the large amount of unemployment which still 
exists, not only among manual workers, but also 
among those who formerly were in, or have been 
trained for, staff positions. We must all be grateful 
for the better conditions of recent months and for 
the fact that employment figures show activity to 
be so much improved. At the same time, there 
is no doubt that in some of our industrial areas, 
since some of the important trades have gone 
absolutely out of existence or dwindled to a mere 
shadow of their former importance, unemployment 
must continue unless the whole question is tackled 
on a large scale. It is in this direction that Mr. 
Lloyd George’s proposals interest us, for he appears 
to have put forward the suggestion of a National 
Development Board with a view to tackling this 
urgent problem. That it is a very serious one is 
only too evident, and that it needs handling on a 
wise and widely laid plan is abundantly clear from 
the effect of the Welsh miners’ scheme of some years 
ago, which was largely to cause discontent and local 
unemployment in the areas into which they were 
drafted, while a remnant still appear to find London 
street singing more fruitful than the work it was 
intended they should perform. The adoption of 
distressed towns by counties, such as Jarrow by 
Surrey, though momentarily helpful, is, of course, 
no permanent remedy. 

It is quite clear that the subject is one of wide 
concern, but it is doubtful to our mind whether 
Mr. Lloyd George has been vouchsafed the real 
vision. At the recent Empire Societies’ banquet to 
His Royal Highness the Duke of Gloucester, His 
Highness spoke of the great work being done in 
Western Australia by the Fairbridge Farm School, 
and in subsequent speeches encouragement was 
given to the idea that emigration to the Australasian 
Dominions would soon be desirable again. We note 
further that Mr. Bennett, on landing in this country 
from Canada for the Jubilee festivities, in an 
interview with a representative of The Morning 
Post, also stated that before long he hoped Canada 
would again be able to open her gates to immigrants 
from this country, while, we believe, Dr. Barnardo’s 
and some other agencies have been permitted in 
recent to continue with little interruption 
their beneficial work of starting young lives on 
Empire careers. 
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Itis thislarger view. infact,thatwewould commend| Through Your Majesty’s wise and beneficent rule|on strictly engineering lines, while science 
not only to Mr. Lloyd George, but to the Govern-|and encouragement of Science in Industry, the | providing material which, if properly 
ment, and would suggest that his National Develop- | utilisation of the great sources of power in Nature 
ment Board should be transformed into an Empire | has been advanced to an extent unprecedented in | 
Development Board, which might be vastly more | the history of mankind, thus contributing in no 
It is suggested that money would be | small degree to the welfare of all Your Majesty’s|and thus to ensure a supply 


effective. 
readily forthcoming from the private investor 
to-day for sound schemes put forward by such a 
Board as Mr. Lloyd George proposes. The same 
argument would hold for the wider project and 
probably with greater force, for the prospects of 


finding development schemes within the Empire | 


might quite reasonably be expected to exceed those 
of devising them within the limits of this small 
country. 

This is a question we have often pressed before. 
Many years ago we frequently argued in favour of 
treating the Empire as a commercial entity, and 
for closer trading intercourse between the various 
Dominions and ourselves,an aspiration which became 
materialised, in its first stage, at Ottawa, after 
a favourable Government had wisely been put 
in power in this country. We believe the time 
now to be ripe, or at least approaching, for things 
to be carried further. Having made a start with 
trade, why should we nov continue the good work 
with a development policy calculated to benefit 
ourselves and our children nations. It is said 
that money in large amounts lies idle in the 
banks awaiting investment, and, indeed, the rush 
on the occasion of any capital issue goes to prove 
this, while there is no doubt that repudiations, | 
suspensions and exchange difficulties discourage its | 
use in many of the foreign countries which form- 
erly relied for development on British capital. 
In addition, therefore, to a prospect of improved | 
employment, Empire development might be ex- | 
pected to help in the useful investment and circu- 
lation of funds now bringing little or no good to} 
their possessors. 

We have referred on former occasions to the | 
interest taken in this matter by Sir Robert Hadfield, | 
whose enthusiasm for the idea is backed by, if | 
not based on, the Government Commission of 1912- | 
1917, under the chairmanship of Lord d’Abernon. | 
The report of this Commission, which heard an | 
immense number of witnesses, strongly recommended 
such a development board, but the strenuous times 
of the War, when men’s minds were concentrated 
on other matters, caused the report, published in | 
1917, to be lost sight of. The time to us seems 
fitting for it to be brought out of its pigeon-hole 
and studied afresh. With Mr. Lloyd George | 
proposing a limited scheme, but with representatives | 
of all parts of the Empire here as they are at present, 
it seems to us that the greater all-round profit 
would follow from a consideration of the possi- 
bility of putting the matter on an Empire, in 
preference to merely a National, footing. 








ENGINEERS AND THE SILVER 
JUBILEE. 


THe engineering institutions of this country form | 
a corps of professional men who, without committing | 
the sin of self-praise, may congratulate themselves | 
on having contributed as much as any other, and | 
more than most, to the numerous advancements in 
yeneral well-being which have formed so striking | 
« feature of His Majesty's reign. It is, therefore, | 
fitting that a loyal address should be presented by 
the fifteen leading members of that category, and 
that the opportunity should have been taken to 
call attention to the many ways in which the King | 
himself has undoubtedly played a part in assisting 
the wonderful progress that has been made. 

We reproduce the text of the Address with its 
signatories below : 

TO THE KING'S MOST EXCELLENT MAJESTY. 
May rr PLEASE Your Mavesty. 

We, as representatives of, and on behalf of, the 
principal Engineering Institutions and Societies in 
the United Kingdom of Great Britain and Northern 
Ireland, humbly beg leave to convey to Your 
Majesty the Loyal Greetings and Felicitations of 
our 67,000 Members upon the attainment of the 
25th Anniversary of Your Majesty's Accession to 
the Throne. 





| 
| 
| 


| subjects. 
| We desire to express our deep loyalty and devo- 
| tion and our high appreciation of the work Your 
Majesty has done towards the promotion of the 
Science and Art of Engineering in its bearing on the 
well-being of the Empire. 
We pray that Your Majesty may live long to 
|enjoy good health and happiness. 
| He Instirvtion or Crvi ENGINEERS 
(President, Sir Richard A. S. Redmayne, 
K.C.B.), 
Tue LystiruTion OF MECHANICAL ENGINEERS 
(President, Colonel A. E. Davidson, D.S.O.), 
Tue Instirution oF NAVAL ARCHITECTS 
| (President, Lord Stonehaven, P.C., G.C.M.G.), 
Tue InstrrutTion or Gas ENGINEERS 
(President, C. Valon Bennett), 
Tue Iron anp Steet INSTITUTE 
(President, W. R. Lysaght, C.B.E.), 
Tue Instirution oF ELEectTRIcAL ENGINEERS 
(President, Professor W. M. Thornton, O.B.E., 
D.Sc.), 
THE LNsTITUTION 
ENGINEERS 
(President, W. J. Hadfield, C.B.E.), 
Tue Instirute oF MARINE ENGINEERS 
(President, Maurice E. Denny, C.B.E., B.Sc.), 
Tue InstirutTion or Mintna ENGINEERS 
(President, L. Holland), 
Tue INSTITUTION OF MINING AND METALLURGY 
(President, Sir Harold Carpenter, M.A., Ph.D., 
F.R.S.), 
Tue Lystirution oF WATER ENGINEERS 
(President, R. F. Baker), 
Tue InstrruTion oF AUTOMOBILE ENGINEERS 
(President, L. H. Pomeroy), 
Tse INSTITUTE OF METALS 
(President, H. Moore, O.B.E., D.Sc.), 
Tue InstTITUuTION oF STRUCTURAL ENGINEERS 
(President, Ewart 8. Andrews, B.Sc.), 
Tue InstrruTION oF CHEMICAL ENGINEERS 
(President, H. Levinstein, M.Sc., Ph.D.). 








| 


or MuNICcIPAL AND COUNTY 








THE MOLECULAR STRUCTURE OF 
DIELECTRICS. 

Tue twenty-sixth Kelvin lecture was delivered 
by Sir William Bragg, O.M., K.B.E., D.Sc., F.R.S., 
at a meeting of the Institution of Electrical Engineers 
on Thursday, May 2, the subject being “ The 
Molecular Structure of Dielectrics.” The president 
(Dr. W. M. Thornton) occupied the chair. 

Prior to the lecture the Faraday Medal for 1935 
was presented to Mr. F, B. Jewett, and in introducing 
the recipient Mr. Frank Gill said that twenty-five 
years ago the distance from New York to Chicago 
represented the maximum over which telephone 
communication could be established. The presi- 
dent of the American Telephone and Telegraph 
Company then requested that such steps should be 
taken as to render it possible to speak from coast 
to coast within six years. This was actually accom- 
plished in January, 1915, while later in the same 
year conversation took place between America and 
Paris. In 1923 there was a one-way conversation 
between New York and London, while in 1927 a 
commercial service between the two countries was 
inaugurated. The scientific work carried on in 


|the laboratories of the American Telephone and 


Telegraph Company under Mr. Jewett had been 
fundamental to all these developments, and his 
work had demonstrated that research was a subject 
no technical industry could afford to ignore. 

Mr. F. B. Jewett, in reply, said that his great 
appreciation of the honour that had been done him 
could perhaps be best expressed by his physical 
presence in London. His own contribution to 
electrical science during the past thirty years might 
be described as being mainly the introduction of 
fundamental scientific principles into the field of 
communication engineering rather than any specific 
contributions, as these had been few... At that time 
telephony had about reached the limit of progress 


: Was 
applied, would, 


obviously, be very useful. It soon became clear 
that the first thing to be done was to get students 
of science interested in a life of industria] research 


of properly trained 
|}men. Any success he had had was due to organising 
industrial research so that it could make use of the 
| stream of knowledge from the laboratories, 

| Sir William Bragg, in opening his lecture, said 
that the properties of dielectrics depended on their 
composition and on the arrangement of their atoms 
and molecules. During the past twenty-five year 
scientists had used X-rays to find out a great dea! 
about the structure of various substances, and 
engineers had equally discovered many of the factors 
|which governed the properties of dielectrics, |; 
| was now necessary that the two classes of workers 
should come together and by pooling their knoy 
ledge assist in rendering further advance pos 
sible. 

On the scientific side, X-rays had long been used 
|for examining the structure of crystals and lest 
|that work might seem remote from his present 
| subject, it must not be forgotten that crystallisation 
| was a property of all substances. Since certain pro- 
| perties persisted through all crystals, this enabled 
| the information obtained from those which could be 
| most easily examined, like quartz, to be utilised 
| in dealing with others like hair, rubber and paraffin. 
in which the structure was less definite. For this 
purpose, X-rays were used to obtain electron maps 
of an image of a single molecule and from these th: 
| layout of the electron densities in its several parts 
|could be examined. The exact distance from atom 
|to atom could also be measured, and the way in 
which they were linked together to form the mole- 
cules could be determined. It would be found 
that the molecules were arranged in ranks and an 
exposure of a crystal to the X-rays enabled it to be 
| found in what directions these ranks lay and how 

dense they were. 

This method of attack could also be used when 
the molecules were not of so definite a shape as they 
|were in crystals. Pictures could, in fact, be 
| obtained even with the most complicated arrange- 
ments, while with experience it was possible to 
deduce a great deal of information from representa 
|tions of such materials as cellulose and human 
| hair, As Dr. Astbury had shown, this very inde- 
finiteness could be made use of. For the smaller 
the particles the more indefinite the picture became, 
and it was often important to know the sizes of 
“* crystallites.” 

Much work had recently been done on the 
proteins, particularly by Dr. Astbury, and the 
results would be of interest to electrical engineers, 
because the essential properties of proteins had 
many analogies with those of dielectrics. They 
were capable of a certain amount of order in 
arrangement, and many of their chief charac- 
teristics depended on the fact that this amount was 
variable. Proteins had been found to possess 4 
chain-like structure, the successive links being 
carbon and nitrogen, two of the former to one ! 
the latter. The chains might be very long, con 
taining hundreds of links. To every third carbon, 
various side chains might be attached, some of 
them very complicated. Other attachments, hydro- 
gens to the nitrogens, oxygens to some of the 
carbons, were permanent. The side chains ™ 
many cases had strong attachments for each other. 
and were apt to curl up the main chain in the 
endeavour to satisfy them. If these attachments 
were broken, and the material was stretched, the 
main chain could be extended in length. That 
was why a hair or a fibre of wool could be stretched 
when wetted, since water dissolved the attach 
ments. Silk was always permanently stretched 
because the side chains were short and of simple 
character, and had little attraction for each other. 
If when stretched they were dried, the side chains 
of one molecule became attached to side chains © 
| neighbouring molecules, and the long mole« ules lay 
' side by side, forming a more regular arrangemen' 
|In technical language, the substance had been 




















| “denatured.” It was now stretched more or less 
permanently. This capacity for stretching = 
. 4 to the 


| unstretching was highly important in respe 








































































for 


not 
inf 


im) 


ate 


$8828 353 & 


‘ 
D 
\ 
‘ 
S 
S 
d 
b 
b 
as 
h 


— a 


> 
s 








935. 


— 


nce Was 
d, would. 
me Clear 
students 
research, 

trained 
Sanising 
se of the 


ire, said 
on their 
lr atoms 
ve years 
eat deal 
eS, and 
factors, 
‘ics. It 
workers 
* know 

“e Pos 


-n used 
nd lest 
present 
isation 
in pro- 
nabled 
uuld be 
itilised 
raffin. 
© this 
maps 
se the 
parts 
atom 
ay in 
mole- 
found 
id an 
to be 
how 


vhen 
they 

be 
nge- 
Bp to 
nta- 
man 
nde- 
aller 
ame, 
s of 


the 
the 
PETS, 
had 
‘hey 
- in 
rac 
was 
sa 
Ping 
» of 
0n- 
0n, 
. of 
iro- 
the 

in 
her, 
the 
nts 
the 
hat 
hed 
ch 
hed 
ple 
ner. 
ins 
: of 
lay 
nt 
pen 
ess 
ind 
the 





societies. 


Spencer. 


ENGINEERING. 





497 








MAY 10, 1935.] 


played by proteins in biological processes as, 


forexample, in the stretching of a muscle. 


The linkages of side chains was often of an 
imegular character, so that the X-ray pictures were 


during 1934 to a number of research workers, on the 
recommendation of the Andrew Carnegie Research 
Committee, were also mentioned in the report, 
while it was recorded that no awards of the Carnegie 


not clear; but they always gave some amount of | Gold Medal and of the Williams Prize were made 
information. Speaking of the permanence of a few|in 1934. The activities, during the year, of the 
important spacings, glass and Bakelite had/|Committee on the Heterogeneity of Steel Ingots, 
imilar characteristics. In glass, each silicon} the Corrosion Committee, and the Steel-Castings 


stom was generally linked to four oxygens, each 
oxygen to two silicons, but the arrangement was 
imegular and glass could not to that extent be 
So also in Bakelite, the benzene 
rings were linked to one another by short chains 
Bakelite might, as Astbury 


alled crystalline. 


in an irregular fashion. 


aid, be compared to a felt of matted fibres. 


Even in crystals there were always “ions,” 
fragments of molecules carrying electrical charges. 
4nd from the picture given of the assembly of the 
molecules in glass, Bakelite, and other dielectrics, 
it was clear that ions would be found there in 
Also there would be holes and 
hannels down which the ions could travel, some 
fyst some slow, under the influence of electric 
" spending energy in doing so. 


seater numbers. 


forces, 


slong drawn-out operation, and also its discharge. 


It was also known now that different parts of 
molecules were in some cases permanently charged, 
« that each molecule became a “ dipole.” 
consequence of electrical forces, or even mechanical 
trains, or changes of temperature, the dipoles 
were shifted, the material might become charged in 
It might be said to become an 
This also was 


an orderly fashion. 


“electret,” analogous to a magnet. 
of importance in considerations of the properties of 


dielectrics. 


Thus the researches in the pure science of atoms 
and molecules, and the technical investigations, so 
widely pursued at the present time, were feeling 


their way towards each other. 








THE IRON AND STEEL INSTITUTE. 


Tae sixty-sixth annual general meeting of the 
Iron and Steel Institute commenced on Wednesday, 
May 1, in the hall of the Institution of Civil Engi- 
mers, Great George-street, London, 8.W.1, and 
was brought to a conclusion on the afternoon of 
May 3. The second and third days of the meeting 
took the form of a Symposium on the Welding 
of Iron and Steel, which was organised by the 
Institute in co-operation with fifteen other technical 
The chair on the first day of the meeting 
>) vas taken at 10 a.m. by the retiring president, 
=) Mr. W. R. Lysaght, C.B.E. 


REPORT OF THE COUNCIL. 


The usual preliminary business having been 
dealt with, the annual report of the Council, which 
was concerned with the proceedings of the Institute 
during the year 1934, was presented to the meeting. 
This showed that the total membership of the 
Institute on December 31, 1934, was 1,918, as 
compared with 1,919 on December 31, 1933. The 
Council deeply regretted to have to record the death 
of 30 members of the Institute which had occurred 
during 1934. Among these were H.M. King Albert I 
of Belgium, an honorary member of the Institute 
ance 1913, Colonel W. F. Cheesewright, Mr. J. H. 8. 
Dickenson, Mr. W. G. Gray, Mr. A. Johansson, 
Mr. C. J. G. MacGuckin, Mr. A. Pourcel, Mr. C. H. 
Ridsdale, Dr. W. Rosenhain, F.R.S., Mr. N. P. P. 
Sandberg, Mr. E. H. Saniter, and Sir T. Harris 
Mr. Saniter was one of the older members 
of the Institute, having joined in 1892; he had 
me a member of the Council in 1921 and had 
teen elected a vice-president in 1927. Mr. Pourcel’s 
‘sociation with the Institute was even longer ; 
he had become a member in 1879 and had been 
tlected an honorary vice-president in 1918. Both 
Mr. Saniter and Mr. Pourcel were Bessemer Gold 
Medallists of the Institute. 
member of the Institute in 1917, and had been | Medal. 
tleeted to the Council in 1927. 
of the report dealt with appointments of honour | a wide variety of problems in physical metallurgy, | properties at an economic price. 
oo distinction conferred upon members, and with | mostly concerned, more or less directly, with the 
4st year’s meetings in London and in Belgium 
and Luxembourg. The grants made by the Council 


Mr. Gray had become a 


Other sections 


Even in 
erystals, a certain amount of such travel might 
weur. Thus the charging of a condenser might be 


If, in 


Research Committee, were briefly reviewed, and 
the report concluded by mentioning the various 
governing bodies and committees upon which 
members of the Institute were acting as representa- 
tives and by recording changes in the membership 
of the Council. 


HoNORARY TREASURER’S REPORT. 


In the absence, owing to illness, of Mr. James 
Henderson, the honorary treasurer, the report 
prepared by him was taken as read. This showed 
that the income of the general fund of the Institute 
for the year ending December 31, 1934, was 
7,7141. 15s., and the expenditure 9,902/. 8s., the 
result being an excess of expenditure over income of 
2,187/. 12s. The receipts of the Special Appeal 
Fund during the year amounted to 2,032/. 7s., 
and this figure had been taken into the accounts, 
leaving a net debit balance of 115l. 5s. to be carried 
to the balance sheet. The Council wished to take 
this opportunity of recording their appreciation 
of the generous subscriptions received from indi- 
viduals, companies, and associations; without 
the income thus obtained, the activities of the 
Institute would, of necessity, have been drastically 
restricted. Promises of subscriptions of a similar 
amount during 1935 had been received, and, as a 
result, the Council were confident that the activities 
of the Institute would be maintained. They 
considered, however, that it was incumbent upon 
them to point out that the future well-being of the 
Institute was dependent on an assured income 
of not less than that which had been received during 
the year under review; only if this were the case 
could the activities of the Institute be maintained 
and extended. 

The statement of accounts having been moved 
and adopted, Mr. Lysaght inducted into the chair 
the newly-elected president, Sir H. C. Harold 
Carpenter, F.R.S. In doing so, he recalled that 
Sir Harold was the great, great grandson of Henry 
Cort, the great pioneer of the puddling process. 
A vote of thanks to the retiring president was 
proposed by Mr. F. W. Harbord, and in answer 
to this, Mr. Lysaght mentioned that he had first 
met Mr. Harbord nearly 50 years ago in Wolver- 
hampton, where he was starting as one of the 
pioneers of the basic process. He himself had 
started puddling in 1874-5, and had been active in 
the iron and steel industry ever since. Sir Harold 
Carpenter, in thanking Mr. Lysaght for his speech 
of introduction, said that it was 33 years since he 
had attended his first meeting of the [ron and Steel 
Institute ; the late Mr. W. Whitwell was then 
president. The meeting had begun with a provoca- 
tive paper by Professor Arnold which had given 
rise to the liveliest discussion he had ever heard. 
He had gone back to the National Physical Labora- 
tory, at Teddington, where he had recently been 
appointed, and had told Sir Richard Glazebrook 
that the Institute was the most live body he had 
so far encountered. 





BESSEMER MEDAL. 


The first duty of the new president was to present 
the Bessemer Gold Medal to Professor A. M. Porte- 
vin. In doing so, Sir Harold recalled that Professor 
Portevin was director of the Institut de Soudure 
Autogéne, and Professor at the Ecole Supérieure de 
Fonderie, and at the Ecole Centrale des Arts et 
Manufactures, Paris. He had obtained a Carnegie 
Scholarship in 1907, and the results of his investiga- 
tion, which dealt with the constitution of special 


field of research, he had carried out many valuable 
investigations on other subjects. Four recent 
papers illustrated the wide scope of his interests. 
There was firstly the important paper in collabora- 
tion with Mr. P. Bastien on the castability of 
ternary alloys, published last year in the Journal 
of the Institute of Metals. There was also his work 
in collaboration with Mr. R. Castro on the deter- 
mination of oxygen and oxide in steel, published 
in 1932 in the Revue de Métallurgie. Next, there 
was the paper published two years ago in the 
Journal of the Iron and Steel Institute on inclusions 
in steel, and finally his famous contribution, in 
collaboration with Messrs. E. Prétet and H. Jolivet, 
on high-temperature oxidation and scaling, pub- 
lished last year, also in the Journal of the Institute. 
Up till the present there had been 67 awards of the 
Bessemer Medal and 25 of these had been made to 
distinguished foreign metallurgists. No less than 
eight of these were Frenchmen, and Professor 
Portevin became the ninth representative of this 
illustrious band of workers. 

In his reply, Professor Portevin, speaking in 
French, thanked the President, Council and his 
fellow members of the Institute for the great honour 
they had conferred upon him. He recalled the 
great help he had received, at the beginning of his 
career, from Floris Osmond, Alexandre Pourcel 
and Henry Le Chatelier, who were among the illus- 
trious Frenchmen to have received the Bessemer 
Medal. It seemed to him that Metallography, at 
all events in France, had followed a course contrary 
to that of the metal. This science had first estab- 
lished itself in the works of users of steel; it had 
afterwards penetrated into the works of alloy- 
steel manufacturers. Finally, research laboratories 
utilising metallographic methods had been estab- 
lished in the heavy steel industry, the object 
being not only to improve the properties of its 
products, but to produce steels intermediary between 
the ordinary current materials and the alloy steels. 
What he had been able to accomplish in the realm 
of research was due to the help of his collaborators, 
and he wished to associate them fully in the great 
honour which had been rendered to him that day. 
He also wished to thank various Bessemer Medallists 
for their sympathy, interest and friendship. Among 
these were Sir Robert Hadfield, the late Dr. Rosen- 
hain, Dr. W. H. Hatfield, and Sir Harold Carpenter. 





PRESIDENTIAL ADDRESS 

Sir Harold Carpenter then delivered his presiden- 
tial address, the title of which was “* Alloys—Old 
and New.” He stated that the word alloy was 
much in use to-day, and there was no doubt that 
in its most popular sense it implied something 
superior to a plain metal. Originally it meant the 
opposite to this, and scientifically it had always 
meant a metal containing more than one constituent, 
without regard to whether the effect of the other 
constituent was beneficial or otherwise. Scientifically 
a pure metal was a metallic element with a purity 
of 100 per cent. If everything else were an alloy, 
then there was no practical distinction between a 
metal and an alloy, for although this purity had 
been closely approached in many metals, it had 
never been attained. With the knowledge available 
to-day it was, obviously, impossible to restrict the 
term alloy to metals containing more than a certain 
minimum amount of elements other than the basis 
metal, for extremely small amounts were known to 
have pronounced effects on their properties. Thus, 
if we were to make any distinction between metals 
at present available and alloys, it appeared that 
we must take account of other factors besides 
chemical composition. He suggested, therefore, 
that while metal in its general sense meant all 
metallic substances, in its particular sense it should 
be taken to mean an elementary metal in the 
condition of purity which could at present be 
attained. An alloy in its scientific sense might 





ternary steels, had been published in 1909. For 
this work he had been awarded the Carnegie Gold 
He was elected a member of the Institute 
}in 1910. His early papers were concerned with | 





| heat treatment of steel. Although heat treatment 
|had always been Professor Portevin’s favourite | 





include everything except a pure metal, but in its 
general sense it should signify a metal to which 
other elements were added or in which they were 
allowed to remain in order to obtain certain desirable 


Before 3000 B.c. men were acquainted with native 
metals and the smelting of lead and copper. The 
first step in the conscious preparation of alloys was 
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taken when it came to be realised that the produc- 
tion of a particularly useful kind of copper was 
associated with the presence in the ore of a heavy 
black or brown mineral—cassiterite—and when 
men started to mix this with their copper ore. 
second stage in development was the recognition of 
the constituent metals and the manufaeture of 
alloys by mixing these. Summarising these two 
stages, it might be said that alloys were first made 
accidentally, and then intentionally. The third 
stage of development was reached when it was 
realised that remarkable changes in properties might 
be obtained by adding one metal to another in 
various amounts, and conscious experiment began 
in this way. Faraday was one of the first to study 
the question of alloying, and since the publication 
of his Alloys of Steel in 1821, many notable investi- 
gators had taken a hand in exploring their possi- 
bilities. The results of their labours were well 
known. 


So long as the discovery of useful alloys depended 
on some one striking the right composition and 
treatment by luck, or by a merely systematic 
exploration of the effect of different additions, 
progress was bound to be slow. The fourth stage 
began when the scientific study of metals had led 
to knowledge that enabled an understanding to be 
gained of the precise effect of one metal on another, 
the response of the resulting alloy to various treat- 
ments, and the relations between its properties 
under different conditions and its “‘ nature” as 
represented by the characteristics impressed on it 
by its particular composition and treatment. 

Although many carefully planned and accurately 
executed investigations had been performed on 
alloys, the subject as a whole could not be said to 
have been systematically studied. Actually, alloys 
had been made and studied by using impure metals 
and in ignorance of some of the effects of casting 
conditions, heat, and mechanical treatment. While 
the study of these had been going on, other investi- 
gations had been pursued in order to discover how 
to eliminate impurities so, that in the future, purer 
alloys might be made and studied. Then from 
other experience had been gained 
that had increased our knowledge about casting, 
working, thermal treatment, and methods used 
in studying properties, This had been utilised in 
later investigations either on the same or different 
alloys. From time to time phenomena had been 
discovered which had caused an intensive applica- 
tion of research on particular lines, and it had been 
shown that work previously done in ignorance of 
these phenomena could not be regarded as reliable. 
Considered as a whole, the study of alloys had 
followed a very devious route, but it had always 
proceeded in the same general direction, namely, 
towards a fuller comprehension of the subject and 
an ability to produce a greater variety of useful 
and reliable alloys. 


investigations 


The study of an alloy would be greatly simplified 
if it were possible to consider separately each of 
the factors that constituted its nature in relation to 
each stage in its treatment and each of its properties. 
Actually, however, nature, treatment, and properties 
were so intimately connected that they must be 
considered together. The austenitic stainless steels 
illustrated some interesting aspects of the relations 
between composition, treatment, constitution, and 
properties. Nickel was one of the elements that 
increased the range of stability of austenite, and 
about 28 per cent. was required to retain this 
constituent down to atmospheric temperatures. 
Chromium, however, was one of the elements that 
decreased the range of stability of austenite, and, in 
the absence of carbon and nickel, no austenite was 
formed in iron-cl romium alloys containing more 
than 14 per cent. of chromium. Yet when this 
element was added along with nickel it supplemented 
its effect in retaining austenite down to atmospheric 
temperatures, and the best-known types of such 
steels contained chromium and nickel in the propor- 
tions 18:8, 15:11, and 20:7. The constitutional 
effect of chromium in these cases did not depend 
on its influence on the relations between y- and 
a-iron under equilibrium conditions. It rested on 
its action in retarding transformations. An alloy 
containing 18 per cent. of chromium, 8 per cent. of 


The | 


| light alloys. 
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of ferrite and austenite. During cooling the ferrite 
changed to austenite above 1,300 deg. C. in the 
same way that 5- changed to y-iron in iron-carbon 
alloys. Under equilibrium conditions ferrite should 
begin to re-form at 850 deg. C. and continue to below 
300 deg. C., when the alloy would consist mainly of 
this constituent ; but at ordinary rates of cooling 
from 900 deg. C. to 500 deg. C., ferrite did not 
form at all, and the sluggishness of the alloy 


prevented it from forming at lower temperatures. | 


Thus, although chromium decreased the range of 
stability of austenite under equilibrium conditions, 
in nickel-chromium steels of suitable nickel content 
it promoted the retention of austenite at atmospheric 
temperature by inhibiting the changes that should 
take place on cooling below 850 deg. C. 

The changes of solid solubility of copper and 
Mg,Si in aluminium were utilised in the heat-treat- 
ment of light aluminium alloys. At the eutectic 
temperature (548 deg. C.) aluminium dissolved 
5-65 per cent. of copper. The solubility decreased 


rapidly as the temperature fell and was only | 
By quenching, the | 


0-5 per cent. at 200 deg. C. 
formation of CuAl, might be prevented, and thus, 


depending on the quenching temperature, alloys | 
containing up to 5-5 per cent. of copper might be | 


retained at atmospheric temperatures as solid 
solutions. The same applied to those containing 
Mg,Si. After quenching, pure aluminium-copper 


alloys and alloys of aluminium with copper and | 


Mg.Si underwent a change at atmospheric tem- 
peratures which resulted in an increase of strength 
and hardness. This was known as age-hardening. 
On heating, this proceeded more rapidly and was 
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properties of an alloy by promoting or 
constitutional and structural changes; but these 
were also influenced by the presence of elements 
other than those required, which had to be reckoned 
with. Steel was the outstanding example of an 
alloy in which the mechanical properties depended 
on constitution and structure, and the control of 
these by heating and cooling and by the additiop 
of other elements. The heat-treatable alloys of 
aluminium fell into the same category as did the 
more recently developed heat-treatable alloys of 
copper and nickel. Certain elements facilitated the 
retention of the soft condition by quenching, others 
promoted the necessary precipitation hardening 
during the cooling of a chill casting or a hot stamping, 
others accelerated or retarded precipitation-harden. 
ing at atmospheric or elevated temperatures, while 
others might be used to raise the recrystallisation 
temperature so that the hardening due to cold. 
working and precipitation might be simultaneoush 
utilised. 


preventing 








known as accelerated age-hardening. If, however, | 
the time of heating were sufficiently prolonged or 
the temperature sufficiently high, the hardness | 
reached a maximum and then began to decrease. | 
In general, therefore, the change under consideration | 
might be said to be accompanied first by an increase | 
and then by a decrease in hardness. 
The nature of the change that occurred when an | 
unstable solid solution decomposed at atmospheric 
temperatures or during heating was by no means 
easy to discover. The most reliable criterion of the | 
condition of the alloy was the lattice parameter of | 
the solid solution. So long as this remained | 
expanded or contracted by the presence of the | 
atoms it was a solid solution. When it} 
returned to the dimensions characteristic of the 
pure solvent metal precipitation had occurred. 
Intermediate stages involving a concentration of 
the dissolved constituent before precipitation should 
be marked by changes in the appearance of the 
lines on the X-ray spectrogram. In the aluminium 
alloys that hardened at atmospheric temperatures | 
the increase in hardness was not accompanied by 
a change in lattice parameter. Thus, hardening 
might take place without precipitation. When the 
hardening was accelerated by heating it was accom- 
panied by precipitation; but it remained to be 
seen whether it was due to this precipitation. It 
was not impossible that, under conditions which 
permitted a certain amount of precipitation, the 


solute 


increase in hardness was caused by some change | 
in the arrangement of the atoms still in solid} 
solution. 


To sum up, composition was the first factor to 
be considered in connection with the properties of | 
an alloy. All properties depended on this to a 
greater or less extent, but other factors—constitu- 
tion, structure, and condition—were also important. 
The composition was fixed when the alloy was cast, 
while the other factors were influenced by the | 
casting technique and the heat and mechanical 
treatment of the solid metal. Most of the alloys 
used in the cast condition contained a eutectic, 
e.g.. the cast-irons, aluminium-coppers, and alumi- 
nium-silicons. Bronze contained a eutectoid, while 
brass consisted of solid solutions. Most of the alloys 
used in the worked condition solidified as solid 
solutions, e.g., steel, brass, copper-nickel, and the 
heat-treatable alloys of aluminium. Finally, most 
of the alloys subjected to heat treatment solidified 
as solid solutions and underwent subsequent 
changes in the solid, e.g., steel and the heat-treatable 


Heat treatment consisted of controlled heating | 


nickel, and 74 per cent. of iron solidified as a mixture ' and cooling operations designed to modify the 





| originated in this country. 


A vote of thanks to Sir Harold for his address 
was proposed by Sir Robert Hadfield and carried 
with acclamation. 


ANNUAL DINNER. 


Sir Harold Carpenter presided at the annual 
dinner of the Institute, held at the Connaught 
Rooms, Great Queen-street. London, W.C.2, on the 
evening of May 2. Lord Rutherford of Nelson, 0.M.. 
F.R.S., in proposing the toast of “The Iron and 
Steel Institute,’’ recalled that Mr. Charles Schwab, 
speaking in 1932, had stated that all the great pro- 
cesses connected with the iron and steel industry 
had originated in these islands. While this was true 
of the past, the iron and steel industries in other 
countries had subsequently assumed important 
proportions, and a number of methods and processes 
were now employed in Great Britain which had not 
The electric-are furnace, 
for example, was due to Héroult, the high-frequency 
induction furnace to Northrup, and the high-speed 
steel alloys to Taylor and White, while the carbide 
cutting tools had been developed in Germany. The 
importance of research could not be over-estimated, 
and if full opportunities were not given for researeh 
on pure and applied science, our manufacturers 
would suffer by having to pay royalties to outsiders. 


| In the course of his reply to the toast, Sir Harold 


stated that while the Carnegie Research Scholarship 
Fund of the Institute did not produce enough money 
to keep a man in affluence, a keen worker could de 
a good deal with 100/. These relatively small sums 
had a way of singling out men who were keen from 
others who were not so keen. If these Scholarships 
had been the means of putting metallurgists on the 
right road as regards research, some former Carnegie 
scholars might be found among the Bessemer 
Medallists of the Institute. Such was indeed the 


|case, for, out of the last nine recipients of the 


Bessemer Medal, four were former Carnegie scholars. 
Mr. Walter Runciman, P.C., M.P., the President of 
the Board of Trade, when proposing the toast of 
“The Iron and Steel Industries,” referred to the 
recent meeting of the European Cartel, and stated 
that the Cartel had admitted into its membership 


| British representatives under a temporary agree 


ment. He trusted that this would be the beginning 


| of an agreement of a more permanent character. In 


these circumstances the very high rate of duty 
decided upon recently was not now urgently needed 
and, on the advice of the Import Duties Advisory 
Committee, they were prepared to ask Parliament to 
reduce the duties and to maintain them on 4 more 


| moderate level so long as the Cartel treated this 


country reasonably. The Government intended to 
stand behind the iron and steel industry. Mr. E. J. 
George, who responded, stated that as a result of 
the Government’s actions on its behalf, the industry 
was encouraged to go forward. A matter for 
gratification was that in the last two years not only 
had unemployment declined considerably, but the 
industry was able to offer more regular employmen 
to its workmen. The toast of ‘“ The Visitors wa 


proposed by Mr. W. R. Lysaght and replied to by 
Sir Richard Gregory, Bart., F.R.S., both speeches 
being in a humorous vein. 

(To be continued.) 
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May 10, 1935-] 


THE ROYAL SOCIETY 
CONVERSAZIONE. 

Tue Conversazione of the Royal Society was held 
at Burlington House on Friday, May 3, the Fellows 
and guests being received by the President, Sir 
frederick Gowland Hopkins. Although of the 
numerous exhibits arranged on this occasion 
comparatively few were of an engineering character, 
engineers present found much to interest them. 
The exhibit of Sir Robert Hadfield, Bart., F.R.S., 
for instance, included specimen blades of A.T.V. 
steel, as used for the turbines of the French liner 

Normandie. Some 66 tons of this material has 

been employed for the blading of the Normandie 

owing to its special erosion- and corrosion-resisting 
perties. Another section of Sir Robert's exhibit 
illustrated the use of the petrological microscope 
in ferrous metallurgy for the examination of steel- 
furnace slags and for the study of rocks in relation 
to their abrasive characteristics in stone-crushing 
machinery. We may also mention a number of 
charts shown for use in determining the radiation 
fom non-luminous products of combustion of 
various fuels; the application of these charts in 
furnace practice was also illustrated. Another 
interesting exhibit was an improved design of 
ntact thermocouple pyrometer for determining 
the temperature of heated surfaces at temperatures 
ielow about 600 deg. C., i.e., below the range of 
optical pyrometers. In this instrument, which 
has been constructed in the Hadfield laboratories, 
loss of heat through the couple stem is prevented 
by the use of an electrical heating coil which is 
adjustable in position on the stem. Correct con- 
ditions for measurement are first obtained through 
the indications of a differential couple used for 
detecting any temperature gradient along the stem, 
the galvanometer being used in its most sensitive 
wndition for this purpose. A switch is then changed 
over, connecting the surface thermocouple to the 
glvanometer through a high-resistance circuit, 

and the temperature is indicated directly. 

~ Apparatus for the detection of cracks and other 
defects in magnetic material was shown by Messrs. 

Metropolitan- Vickers Electrical Company, Limited, 
Trafford Park, Manchester. The exhibit included 
a handy portable crack-detecting device, which is 
dean and simple in use and has a very wide field 
of application. It consists of a shallow circular 
brass dish or tray, with a thin flat back and a 
transparent cover. The dish is completely filled with 
a mixture of magnetic dust and oil, and immediately 
before use it is shaken with a rotary motion in order 
to mix the dust and oil thoroughly. In this state 
it is placed horizontally on the surface of the 
magnetised article to be inspected, and as the dust 
particles settle they migrate to the spots where any 
defects occur. The brightly-plated bottom of the 
tay shows up the collections of dust particles 
very clearly and thus indicates the slightest dis- 
continuity. Usually the residual flux is sufficient 
to operate the detector, although the sensitivity 
8 greatly increased by an increase in the field 
strength. This detector, it may be mentioned, 
has many other interesting and useful applications 
apart from crack detecting. Deep-seated defects 
can be detected if the intensity of magnetisation is 

e sufficiently high to cause the disturbance 
produced by the defect to extend beyond the surface. 
The flux distortion can then be made to deflect a 

magnetic needle pivoted at its centre and 
attached to a mirror arranged so as to reflect a 
beam of light. The article to be inspected is 
magnetised by windings surrounding it and the 
detector, which are both stationary while the article 
8 passed slowly through them. The only variable 
is thus the material being tested, and any discon- 
Unuity in the latter is indicated by a movement 
of the light beam. This method is particularly 
suitable for detecting transverse faults in long 
“ticles of uniform section, such as steel rails. To 
give an idea of its sensitivity it may be mentioned 
that transverse faults having an area equal to that 
of a penny can be found in an article having a 
cross section measuring 8 in. by 5 in., whatever the 
Position of the fault may be ; much smaller faults 
tan, of course, be detected near the surface. 

A method by which a large hollow cylindrical 
‘pecimen such as a gun tube or turbine rotor can 
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be instantaneously magnetised for the detection 
of surface, or slightly sub-surface, flaws, was shown 
by the Woolwich Research Department. The 
magnetisation is produced by passing a coil con- 
nected to the direct-current mains through the bore 
and shorting the circuit through a 5-ampere fuse. 
A current of about 60 amperes passes for about 
0-01 second, producing circular magnetisation 
of the material, of which there is no external evidence 
except in the neighbourhood of a flaw. Such flaws 
can then be detected by spraying the specimen with 
a suspension of finely-divided iron in oil. 

Another interesting magnetic exhibit was a new 
type of repeating compass shown by the Department 
of Scientific Research and Experiment of the 














Fie. 1. 


Fig. 2. SCHEMATIC DIAGRAM OF CAMBRIDGE 
METER FOR HEAVY HYDROGEN. 
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Admiralty. The compass depends upon the fact 
that when an alternating current is passed through a 
wire of Mumetal, the impedance of the wire is 
greatly affected by changes in the external magnetic 
field in the direction of its axis over the range from 
zero to 0-2 gauss. The compass consists of two 
Mumetal wires mounted horizontally at right angles 
and connected in the adjacent arms of a balanced 
alternating-current Wheatstone bridge supplied 
with current at a frequency of 500 cycles. Any 
deviation from the set course, therefore, owing to 
the variation of the earth’s field and the consequent 
alteration in the impedance of the Mumetal wires, 
disturbs the balance of the bridge, and the resulting 
current, after amplification and rectification, is 
indicated on a direct-current microammeter of 
robust construction. A device is incorporated to 
enable the direction of the deviation from course 
to be determined. 

Messrs. Adam Hilger, Limited, 98, King’s-road, 
Camden-road, N.W.1, showed a selection of spec- 
trum photographs illustrating the application of 
spectrography to problems in atomic and molecular 
physics, astrophysics, ‘metallurgy and biochemistry. 
The spectra were demonstrated on a new spectrum 
projector designed for laboratory use and illustrated 


in Fig. 1. This enables an enlarged image of a 
spectrum plate to be projected on to a translucent 
screen and there examined and measured, The 
whole apparatus is constructed of metal, and all 
the optical parts, with the exception of the light 
source and condenser, are enclosed in the body. 
A 6-volt lamp, which can be supplied from the 
mains through a resistance or transformer, is used 
as a light source, and this is mounted at the top 
of the apparatus with its condenser, as shown in 
Fig. 1. The plate to be examined is placed on a 
baize-covered horizontal stage below the lamp, and 
its image, magnified 20 diameters, is reflected on to 
an inclined translucent screen in front of the 
operator. Focussing is effected by a simple screw 
and lever motion, free from backlash, operated by 
the knurled handle seen on the left of the body in 
Fig. 1. The screen measures 10 in. by 8 in., and a 
photographic attachment can be supplied if required, 
enabling enlargements to be made easily and 
rapidly. The apparatus can also be used for 
examining the profiles of small tools, gauges, 
screws, &c., and for workshop use can be mounted 
on wheels with pneumatic tyres for convenience in 
moving it from place to place. 

In view of the scientific interest and importance of 
heavy water, attention may be drawn to one of the 
exhibits of Messrs. Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, S.W.1, viz., appara- 
tus for the analysis of heavy water. About 2 c.c. 
of a solution containing heavy water is decomposed 
by passing a current through it, the hydrogen 
generated being passed through a meter of the 
Shakespeare type. This consists of four chambers, 
each containing a spiral of fine platinum wire 
connected as a Wheatstone bridge, as shown in the 
diagram, Fig. 2. Two of the four chambers are 
sealed and filled with pure hydrogen, and the gas 
from the electrolytic cell is passed through the 
other two. If this gas is pure hydrogen, the 
balance of the bridge will not be disturbed, as all 
the four spirals will attain the same temperature, 
but any deuterium present in the gas passing 
through the other two chambers will cause an 
increase in the temperature of the spirals in these 
chambers and the galvanometer of a recording 
instrument connected across the bridge will be 
deflected. This deflection is proportional to the 
concentration of deuterium in the gas, which, in 
turn, is proportional to the concentration of heavy 
water in the solution. The instrument is calibrated 
by using solutions of known heavy-water concentra- 
tion, and shows about 25 per cent. of heavy water 
for a full-scale deflection. 

Another exhibit by this company was a densito- 
meter for measuring or recording the optical density 
of solutions. In this instrument two rectifier-type 
photo-electric cells are employed, one of which 
receives light transmitted through the solution. 
The other operates a galvanometer movement 
carrying a shutter with an exponentially-shaped 
aperture placed in the optical system in such a 
manner that any change in the brilliance of the 
lamp will cause the photo-electric cell to energise 
the galvanometer movement, and thereby move 
the shutter so that more or less light is transmitted. 
In this way any changes in illumination due to 
voltage fluctuations or to changing of lamps are 
compensated for. The wide spectral response of 
the photo-electric cells enables measurements to be 
made with any one of five coloured filters inter- 
posed, as well as by direct illumination. 

We may mention also some interesting oscillo- 
grams shown which were obtained with a cathode- 
ray oscillograph of the cold-cathode high accelerating 
voltage type constructed by Messrs. Cambridge 
Instrument Company, Limited, for Messrs. A. 
Reyrolle and Company, Limited. The accelerating 
voltages used were between 25 kV and 50 kV. The 
photographic films were wrapped round a drum 
2 m. in circumference, which was rotated in a high 
vacuum at 3,000 r.p.m., giving the film a speed 
of 100 m. per second. Amongst the records 





exhibited was one of the modulated carrier wave of 
the new Droitwich transmitting station of the 
British Broadcasting Corporation, one showing 
the decay of the oscillations in a tuned high- 
frequency circuit, and one showing the effect of 





the destruction of a potential fuse. 
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Another application of the cathode-ray oscillo- 
graph was illustrated by Messrs. Standard Telephones 
and Cables, Limited, Connaught House, Aldwych, 
W.C.2, who showed a cathode-ray electro-cardio- 
graph. In this, the cathode-ray oscillograph has 
a fluorescent screen giving a long after-glow. The 
minute voltages obtained from electrodes attached 
to the patient’s limbs are amplified by a three- 
stage amplifier, the output of which is applied to 
the oscillograph. A time base, obtained by charging 
a condenser through a high resistance, moves the 
oscillograph spot slowly across the screen, and the 
long after-glow enables a light-accommodated eye 
to see the complete cardiogram for a period of from 
10 seconds to 12 seconds. 


A particularly interesting demonstration of X-ray | 


cinematography was given by Dr. Russell Reynolds, 
who showed by this means the passage of food 
through the alimentary tract, as well as the action 
of the heart, lungs and joints in human patients. 
The X-ray shadow on a specially sensitive fluorescent 
sereen is photographed by a small cinematograph 
camera using a lens capable of working at an 
aperture of f 0-85. A 16-mm. film is used in the 
camera, and exposures can be made at the rate of 
up to 30 per second. The results can be projected 
in the ordinary way, but cyclic operations, such as 
the movement of a joint, can be projected con- 
tinuously by cutting out a length of the film corre- 
sponding to one cycle and forming the film into a 
loop. The movements can then be studied at 
leisure. To obtain adequate illumination of the 
sereen, the patient must be exposed to a fairly 
intense radiation, and to reduce the physiological 


effect of this, the high-tension current to the tube | 
is cut off except for the short intervals during | 


RING. 


ENGINEE 


familiar to readers of ENGrngerrne, for details of 
the flow of several rivers in Scotland, including the 
Garry, the Moriston and the Ness, have already 
been published and useful data regarding Scottish 
rainfall in these and other areas have also been 
issued. The latest work of the organisation com- 
prises a similar survey of the Aberdeenshire Dee, 
where, with the support of the Fishery Board for 
Scotland and the Department of Health for Scotland, 
water-level recorders were installed by the Water 
Authority of Aberdeen and a flow-gauging site 
was established at Woodend by the Dee District 
Fishery Board. The principal work involved, which 
was carried out in 1934, was the accurate measure- 
ment of flows for all stages of the river from low 
water up to high flood. A twin-punt apparatus, 
which is the first of its kind to be used in this 
country, was employed for this purpose, and the 
investigations were much assisted by the numerous 
rain gauges in the district. The estimate of the 
daily rainfall obtained from these gauges, which 
are under the supervision of the Water Authority, 
is already approximately correct, and as the records 
continue it is hoped that the relationship between 
rainfall and run-off will be more clearly established. 
The monthly diagrams of water level indicate the 
great value of the clock-recording gauges in showing 
the rate of rise and fall and the times of the peaks, 
jand when the minimum temperatures and wind 
data are added the resulting variation in water- 
|level and run-off should be evident. The daily 
variation of water level due to the melting of the 
| snow is a characteristic of the spring months, while 
|a day-to-day history of the year is obtainable from 
the rainfall and run-off curves. It is claimed that 
this is the first time that really accurate measure- 


which the shutter of the cinematograph camera is| ments of run-off have been established on a big 


open. For this purpose, an oil-immersed rotary 
switch is connected in the primary circuit of the 
transformer supplying the tube and geared to the 
shutter-operating mechanism of the camera. The 
whole apparatus has been simplified sufficiently to 
render it suitable for routine use in hospitals, &c. 


(To be continued.) 








NOTES. 
TRIBUTE R. E. B. 


Own Friday, May 31, Colonel R. E. B. Crompton, 
C.B., F.R.S., will attain his ninety-first birthday, 
and the occasion will be celebrated by a banquet 
at the Savoy Hotel, over which the Hon. Sir Arthur 
Stanley will preside. A portrait of Colonel Cromp- 
ton has been painted by Mr. George Harcourt, R.A., 
but, as this is now on exhibition in the Royal 
Academy, a photograph will take its place at the 
banquet, and this will be presented by Sir James 
Swinburne. Colonel Crompton has already ex- 
pressed the desire to hand this portrait over to the 
Institution of Electrical Engineers, where, it is to 
be hoped, it will take its place among other famous 
electrical pioneers, and will, therefore, ask the 
President of that Institution to accept the gift on 
behalf of the Council. This event, which is of both 
interest and importance, has been organised by a 
Committee of “* Cromptonians,”’ of which Mr. E. J. 


\ TO COLONEL CROMPTON, 


river where a definite variation of rainfall can 
be depended on, and it is to be hoped that it will 
be found so generally useful that Captain McClean 
will be encouraged to continue his investigations. 


Tue Junior INSTITUTION OF ENGINEERS. 


The customs peculiar to the Junior Institution of 
Engineers were amply honoured in the observance 


= aw [May IO, 1935. 


Mr. Paterson, replying in a speech rich in 


: inecde ti 
| and allusion, thought that the Institution a, aie 
many pitfalls by calling itself “Junior.” It haq 


|reached maturity, but was careful to defer to the 
| parent societies—though, he suspected, with an 
|oceasional wink! There were three replies to th 
toast of “ Our Guests,” proposed by Mr. A. RF 
| Bingham (vice-chairman). The Mayor of Wes 
|minster repeated his opinion, expressed at the 
| Institution’s jubilee luncheon a year ago, that thy 
jadvances of engineering held potentialities of 
danger, but qualified it with the confident belie 
that the knowledge and skill of the engineer formed 
the country’s best safeguard against the possible 
difficulties of the future. Dr. Thornton wondered, 
| as many have done, why the Institution chose to be 
and remain “Junior,” but Mr. Highfield in great 
measure supplied the answer. The health of the 
President, proposed by Mr. H. G. Pusey (vice. 
chairman), having been drunk in traditional fashion, 
with versicle and responses, Mr. Paterson rose again 
in acknowledgment, and insisted that Mr. W. 4. 
Tookey, for his offices as toastmaster, should share 
the honours. The company concurred ; nor was it 
disposed, by this time, to take too seriously the 
toastmaster’s contention that this was a grave 
departure from orthodoxy. 





ELECTRICAL ENGINEERING INFORMATION Service, 


Among the enormous quantity of scientific 
articles which are contained in current publications, 





ticular article required by some worker may appear 
| unseen by him in any week and there is always the 
certainty that a continuous stream of matter of in- 
| terest and value to him will be missed. The worker's 
| problem is to learn of the existence of the articles 
he requires. This is a question that has been much 
discussed by research workers and directors of 
special libraries. No doubt the ideal solution would 
be the inauguration of an international scientific 
information service, but as at the present time there 
seems little likelihood of the setting up even of a 
national service, the larger organisation probably 





at the dinner held on May 3, at the Hotel Metropole, 
to celebrate the fifty-first anniversary of its founda- | 
tion. Once again its gavel received a thorough | 
impact-testing, and if the guests missed the for- | 
mality more commonly associated with the com- | 
munal dining of technical societies, they showed no 
signs of regretting its absence. The Junior Institu- 
tion claims to be equally interested in all branches | 
of engineering, but on this occasion electrical | 
engineering was decidedly in the ascendant. The | 
chair was taken by the President, Mr. C. C. Paterson, 
O.B.E., head of the research department of the | 
General Electric Company, and, in addition to the 
Mayor of the City of Westminster (Capt. F. G. | 
Rudler), the guests included the President (Dr. | 
W. M. Thornton), a vice-President (Mr. W. E. High- | 
field), and a past-President (Lt.-Col. Kenelm Edg- 
cumbe, T.D.), of the Institution of Electrical 
Engineers, as well as Mr. J. H. Millen, chief engineer | 
of the London Passenger Transport Board, and the | 
presidents of two of the Junior Institution’s local 











Fox, The Manor House, Stanton-by-Dale, Notting- 
ham, is Honorary Secretary, and the invitations are 
being issued by Sir Frederick Hopkins, President | 
of the Royal Society, Sir Richard Redmayne, | 
President of the Institution of Civil Engineers, | 
Colonel A. E. Davidson, President of the Institution | 
of Mechanical Engineers, Professor W. M. Thornton, 
President of the Institution of Electrical Engineers, | 
Mr. L. H. Pomeroy, President of the Institution of 
Automobile Engineers, and Professor Dr. A. F. 
Enstrom, President of the International Electro- 
technical Commission. It is, therefore, likely to be 
thoroughly representative and to be a fitting 
tribute to one who, during a long life, has played a | 
leading part in the development of more than one | 
branch of engineering. 


Tue CompPiLaTion oF River Frow Recorps. 

The useful work done by Captain W. N. McClean, 
A.M. Inst.C.E., Parliament Mansions, Victoria-street, 
London, 8.W.1, and by his organisation, which is 
known as River Flow Records, is probably already | 


|members could understand a Junior Institution | 


sections, Dr. R. D. Gifford (Midland) and Mr. G. E. | 
Windeler (North-Western). Colonel Edgcumbe, in | 
proposing “ The Institution,” introduced himself as | 
a former member, of some forty years ago, and said | 
that the “ J.I.E.” had filled with distinction what | 
would otherwise be a serious gap in the ranks of 
technical societies. It was different—for example, | 
paper, which could not always be said of those read | 
before the senior institutions. Mr. H. P. Wright, | 
Chairman of the Institution, in responding, spoke | 
with appreciation of the friendly encouragement 

they had consistently received from the senior | 
institutions. The toast of the evening, “* Electrical 

Engineering,” was proposed by Mr. W. J. Tennant. | 
Each branch of engineering, he said, had been 

spurred to further development by the demands of | 


other branches ; mechanical engineering owed much | 


to the increasing needs of the electrical engineer, | 
whose sphere had extended so greatly that he was | 
obliged to qualify in many branches. He coupled | 
with the toast the name of the President, eminent 
as an electrician, an experimentalist, and a physicist. | 


lies in a very remote future. Large research 
organisations maintain their own _ information 
services which examine current publications in 


large numbers and no doubt make use of the 
various abstract journals, but this type of activity 
cannot be carried out on an extensive scale by small 
organisations or individual workers. These latter, 
if they are conveniently situated in respect to 
London, may obtain much assistance from the 
Science Library, and no doubt similar facilities on a 
smaller scale are available in some of the provincial 
centres. In addition to any such service, however, 
it is clear that an information bureau regularly 
supplying an index raisonné to current scientific 
and technical publications is likely to be of great 
value not only to the individual worker, but also 
to the large organisation. An interesting service 
of this kind, in the sphere of electrical engineering, 


‘is furnished by the Swiss Federal Institute of 


Technology (Eidgenéssischen Technischen Hoch 
schule) of Zurich. Subscribers to the service are 
supplied with filing cards, 75 mm. by 125 mm. 
each giving the title of an article, the name of the 
author, and of the journal in which it appeared, 
the length and other necessary _ bibliographical 
data. A brief summary in the original language 
appended. As some few leading journals in all the 
main languages are probably already seen by most 
research associations and many serious workers 1m 
electrical engineering, the value of this service must 
clearly depend on its scope. When it is stated that 
it covers 189 technical and scientific journals and 
proceedings of institutions published in Austria, 
Belgium, Canada, France, Germany, Great Britain 
and Ireland, Holland, Italy, Japan, Spain, Sweden, 
Switzerland and the United States, it will be clear 
that it offers a service which very few research 
organisations or workers are likely to be able to 
perform for themselves. The cards are issued W eekly 
and at the rate of some 100 to 150 per month, and 
are indexed both on the Universal Decimal Class 


fication system and on a simplified decimal system 
designed especially for the purpose. The Institut 
is, in most cases, able to supply photographic re 

oO 1 


of any articles which, following examination 


there is always the possibility that just the par. 
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supply translations. 


ards, subscribers may wish to see and can also of some experimental work with a reaction balance. 
These extra services are, how- 


| The first converter was based on these results, and 


ever, naturally not included in the normal sub-| after being tested, several experimental units of 


seription, W hich is determined by the number of 


ards issued and is at the rate of one penny a card. 


A Rattway SILVER JUBILEE. 
The London Midland and 


jen made in the design, capacity and comfort 


in this field of transport during the past twenty-five 
The central feature of the exhibit is one 


years. 
of the latest express passenger locomotives, No. 


3552, which has been named “Silver Jubilee ” 
by permission of His Majesty, and has been given 
, special black and silver finish. This engine 
sof the 4-6-0 type, and belongs to one of the 
yw classes, designed by Mr. W. A. Stanier, the 
hief mechanical engineer. Some details of its 
onstruction were given on page 487 of our issue 
f April 27, 1934, but it may be recalled that it 
ys a total wheelbase of 54 ft. 3} in. and that the 
ngth over the buffers is 64 ft. 8f in. The tapered 
oiler has a barrel 13 ft. 10% in. long with an outside 
iameter of 5 ft., increasing to 5 ft. 8% in. 
iagth between the tube plates is 14 ft. 3 in. The 
wtal heating surface is 1,624-9 sq. ft., of which the 
tubes account for 1,462-5 sq. ft. The firebox 
; 162-4 sq. ft., and the superheater 227-5 sq. ft., 
the grate area being 29-5 sq. ft. Steam is generated 
ita pressure of 225 Ib. per square inch, and after 
aperheating, is supplied to three cylinders, each 
{which has a diameter of 17 in. and a 26-in. stroke. 
Piston valves- with Walschaert-type motion are 
itted. The driving wheels are 6 ft. 9 in. in diameter. 
Thirty engines of this type are to be built during the 
ear and will be known as the “ Jubilee” class. 
for purposes of comparison, it may be mentioned 
that the “‘ Coronation,” No. 5348, which is of the 
| “George the Fifth ” 4-4-0 class and is also shown, 

nas the 5,000th locomotive to be constructed at Crewe 
Works. It has a straight boiler barrel 11 ft. 9} in. 
omg, and its external diameter is 5 ft. 63 in. The 
tal heating surface is 1,849-6 sq. ft., and the 
mite area, 22-4 sq. ft. Steam is generated at a 
pressure of 175 lb. per square inch and is heated by a 
khmidt superheater. The two cylinders have a 
lameter of 20 in. with a stroke of 26in. The piston 
nlvesare Sin. in diameter. The driving wheels are 
ift.9in. in diameter. The engine was designed by 
the late Mr. C. J. Bowen Cooke. ‘‘ Silver Jubilee” 
‘shown coupled to a short train which includes 
i modern first-class ‘‘luxury” car, a first-class 
ining car with kitchen, and vestibule and corridor 
)} «rriages of different types. Similarly, “‘Coronation’”’ 

rads a train of dining cars and carriages of the 1910 
yriod. A comparison between these trains clearly 
tows the advances that have been made both in 
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luring the quarter of a century that has elapsed 
ince His Majesty’s Accession. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


AN extra general meeting of this Institution was 
ield at the Institution Building, Storey’s-gate, West- 
unster, on Friday evening last, at 6 p.m., the 
President, Colonel A. E. Davidson, D.S.O., A.D.C., 
ms in the chair. Two papers were down for 
wading, the first bearing the title “ Progress in 
Destin and Application of the Lysholm-Smith 
Torque Converter, with Special Reference to the 
Development in England,” by Dr. H. F. Haworth 
ad A. Lysholm. The second paper bore the title 
‘Voith Turbo Transmissions,” and was by Dr.-Ing. 
W. Hahn. Summaries of these papers were pre- 
ented by Dr. Haworth and Mr. H. Sinclair, the 
ater on behalf of Dr. Hahn, who was unable to 
% present. 

In the first of these papers, which we propose to 
"print in abridged form at a later date, the authors 
scribed the converter in detail, and discussed the 
‘lade losses at varying angles, these losses being 
mrticularly important at starting and at secondary 
‘peeds, where the output torque is equal to or less 
‘han the input torque. A brief theory of the effect of 
‘ade friction was given, together with the results 





Scottish Railway 
jave staged a display of locomotives and rolling 
tock at Euston to illustrate the progress that has 


The 


omotive power and in the comfort of travel | 


100 h.p. to 150 h.p. were made. The present design 
was evolved from the experiences gained. The 
main points to be provided for in the design and 
manufacture of the converter were set out, and the 
experimental and production testing described. 
Difficulty was found in presenting the test results 
ina single form, but a method had been devised such 
that if the torque-speed curve of the driving unit 
be given, a curve couid be immediately constructed 
to give the combined action of the driving unit 
and the converter for the complete speed range. 
The results of experiments showing the alterations 
produced by various blade angles and wheel 
diameters were given, and various applications of 
this tvpe of transmission were described, including 
a 1,0C0 h.p. variable blade converter. The second 
paper, by Dr. Hahn, is printed in abridged form on 
page 489 of the present issue. 

The president said that in 1904, before petrol 
lorries had been adopted by the War Department, 
the War Office had been on the point of ordering a 
relatively large fleet of lorries fitted with a trans- 
mission of this class, and were only diverted from 
so doing because the firm concerned were unable to 
obtain the factory in which they hoped to build 
the vehicles. As Dr. Haworth had said, the hy- 
draulic transmission had advantages in certain cases, 
although it could not compete under every condition. 
The sliding gear-box was highly efficient and easy 
to maintain, and, since gear grinding had come into 
regular practice, was quiet. Moreover, properly 
constructed clutches now made it easy to manipulate. 
If transmissions of the hydraulic type were to be 
used on railways it was desirable that they should 
be of a size producible in commercial numbers. 
There would, in that case, be more hope of the 
transmission being produced cheaply and accurately. 

Professor F. C. Lea opened the discussion. He 
was glad that both Dr. Haworth and Mr. Sinclair 
had pointed out that in connection with hydraulic 
couplings it was possible to apply the fundamental 
principles which were well known in relation to 
centrifugal pumps and turbines; for, after all, the 
turbine was simply a reversed centrifugal pump. 
He felt that there was a certain looseness in the 
language used in relation to. torque’ converters, 
fluid couplings, &c., and the impression conveyed 
was that they were converting kinetic energy simply. 
As a matter of fact, what was dealt with was the 
rate of change of angular momentum. The range 
over which maximum efficiency could be main- 
tained was small. That seemed important, The 
speaker had not had much experience of the type of 
apparatus, but would like to comment on the 
difference between road and rail services. In 
dealing with rail services, fairly steep inclines 
were certainly met with, but these were far less 
|serious than were likely to be met on the roads. 
It seemed to him that in such cases it was 
necessary to fall back on some type of drive not 
depending entirely upon the rather inefficient end 
of the fluid transmission. On the roads, he thought 
trouble would follow the attempt to maintain the 
use of the hydraulic transmitter right throughout 
the service. Perhaps Dr. Haworth would say what 
precisely was essential in those circumstances. 
Judged by mere efficiency, when running on the 
road a small period of time, using an excessive 
amount of petrol to get up an incline might not 
matter, but it did seem to necessitate some such 
arrangement as that drawn attention to by the 
authors. At certain stages of the movement, 
it should be possible to cut out the hydraulic 
transmitter and utilise direct drive. 

Mr. A. E. L. Chorlton, past-President, remarked 
that many years ago he had himself attempted to 
design couplings of a somewhat similar type, but had 
not then thought that the efficiencies since attained 
|by Dr. Féttinger were at all likely to be secured. 
| He remembered the first application to the Holzapfel. 
| The vessel had a small producer on board, a quick- 
running engine and a converter, the efficiency being 
jremarkably high. The papers under discussion 
revealed that the devices initiated 15 years ago had 
| meanwhile remained undeveloped. Did the authors 
| see a possibility of such a device becoming a trans- 








mitter similar to that of electric transmission, with 
multi-stage control, using the motor portions on 
different axles and the generator portion for the 
main power unit? He believed some rail cars 
in Germany had two or three converters on 
different axles. He would like to hear more about 
the dissipation of heat. On the original trip, 
which he had had with Mr. Lysholm in Stockholm, 
separate radiators were used. Could the necessity 
for such an arrangement be overcome? As 
regards vane form, the particular form of vane 
designed by Mr. Lysholm was very interesting. 
The same principle, perhaps, held good as with steam 
turbine work. When the speaker was a young 
engineer, hydraulic systems were in use in mines, 
actually piston systems, but the power was, never- 
theless, transmitted and used hydraulically. In 
view of the dangers in mines, it was of interest to 
speculate whether the later forms of hydraulic 
transmission might have an application in this 
direction. 

Dr.-Ing. H. Féttinger congratulated the authors 
upon their practical successes and their instructive 
papers, giving facts and figures not before published. 
Referring to his own work, utilising the transmitter 
as an automatic change-speed gear, in his first 
experimental model, made in 1908, the torque curve 
was found to be linear. This transmitter having 
been designed for marine work, no endeavour was 
made to get a high stalling torque. In 1911-1912, 
the study of motor-car applications was com- 
menced, with the well-known Minerva car. 
Those investigations were concluded about 1914, 
as it was demanded at that time to reverse with 
the transmitter without any mechanical reversing 
gears, and to obtain a high stalling effect with a 
single converter for both directions of rotation. 
In 1919, he made investigations into the three-stage 
turbo gear, chiefly in connection with Diesel 
locomotive work. His chief efforts had been 
directed to producing a hydraulic gear with 
automatic control by the simplest possible 
means. To this end he had had to make certain 
theoretical investigations which gave the expected 
results, even under stalling conditions. Similar 
results had been attained by Mr. Lysholm. Only 
a small decrease in efficiency occurred. The 
combination was of the three-wheel type, consisting 
of one pump, one turbine, and one reaction member. 
The speaker then referred to the improvements he 
had mentioned at the previous meeting. He 
regretted that he could not go into the whole 
subject, but he was prepared to say that the 
principle had been used in the earliest transformers 
and those built since 1908. By its application, 
losses had been reduced to about one-half. He 
might mention that the system would lead to a far 
greater range of possibilities, and he might repeat 
that the principle was applicable to transformers 
of special design, such as the Lysholm-Smith, the 
Trilok, and others. He concluded by expressing 
the view that hydraulic transmissions would 
replace those of the electrical type, and would thus 
widen the field of mechanical engineering. 

Mr. C. J. Hyde Trutch made comparisons between 
hydraulic transmission and other gears, particularly 
in regard to efficiency. He suggested that the 
efficiency mentioned at the close of Dr. Hahn’s 
paper was a little misleading, because it applied 
only to the converter itself. A locomotive or rail-car 
had to carry a certain weight of machinery, and 
that weight had to be employed economically ; 
therefore, an important factor was the “ utilisation 
efficiency.”” In the arrangement proposed, it was 
necessary to bring down the engine speed to about 
67 per cent.; therefore, the internal-combustion 
engine, being a constant-torque machine, was not 
running at its most economical speed. That 
probably did not matter much in the case of a 
road vehicle, such as a ’bus. On the railway, in the 
larger sizes, working was very much nearer to the 
maximum available power of the engine. That 
meant that on gradients, sometimes long ones, it 
was necessary to work at speeds considerably below 
full speed and at full power. With any of the 
arrangements proposed, full power would not be 
available, and to that extent, therefore, the 
98 per cent. to 99 per cent. efficiency would not be 
attainable. What arrangements were necessary in 
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regard to over-running, with a heavy load behind | 
the locomotive, in the case of the Lysholm-Smith 
transmission with the free wheel ? Mr. Sinclair had | 
mentioned, in connection with his system, the 
advantage of hydraulic transmission in avoiding 
shock. The speaker questioned this, as for 90 per 
cent. of the time the coupling was probably running 
practically solid, the torque varying with the slip. | 
Could the authors give any information with regard | and workmanlike design for manufacture on a sound 
to the life of parts in the bigger sizes, particularly | production basis. Dr. Hahn had raised the ques- 
with riveted blades and copper seals? In the case | tion of movable vanes. Although increased effici- 
of such sizes, these would involve severe vibrations. |ency could be obtained by their use, the speaker 
It was evident that the turbine type had a great | thought that for railway work every effort should 
field, but the papers would have been more complete | be made to obtain the best possible efficiency, 
if there were more information with regard to the or the best possible compromise with fixed 
pump type of transmitter. This had been much | vanes. 
simplified lately, particularly in the case of the} Mr. Harold Sinclair said that, before replying to 
Haslam and Newton type, which permitted reversing | the discussion, he would like to make some remarks 
without the addition of a separate reversing gear. | on the first paper. One of the points stressed in the 
The design also gave full utilisation of the engine | first paper dealt with the question of blade form, 
horse-power for the whole range. 'and he would remark that it was the daily business 
Captain W. J. Wakley said that having had | of water-turbine and centrifugal-pump engineers 
considerable experience with transmissions for rail | to adopt the correct form of blade to obtain the best 
traction, he was keenly interested in this develop- | results according to the condition of entry and dis- 
ment, and desired information on one or two points. | charge angle. In the case of the Voith trans- 
In the first place, when considering a new form of | mission, the greatest attention was paid to the design 
transmission, advantages were looked for and, in | of the blade form in the light of the latest experience 


long periods of duty, essential in many rail- 
traction applications. 

Mr. T. Hornbuckle said that he had been much 
impressed by the careful and systematic way in 
which the tests had been carried out during the 
development period of the converter and the way 
in which the results were embodied in a practical 


his view, the torque converter offered a transmission of turbo-hydraulics and that accounted for the high | 


which was simple to control and one in which | ¢fliciency and high starting torque attainable with a 
torque-speed changes could be entirely automatic. | very simple construction. A feature of the Lysholm- 
Another consideration was its effect on fuel con- | Smith construction was the use of direct drive, 


whether the converter could be relied upon for | fuel saving had been observed in the neig 
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| of 20 per cent. With regard to Mr. 

| suggestion that it was a good thing to s 
| water turbines and water centrifugal pumps for 
| the design of torque converters, he, the speaker 
| considered that this was entirely wrong, because it 
| was possible to adapt the torque converter to any 
| desired pressure, which was not the case in the 
| ordinary water turbine. A water turbine had to 
| be utilised on the head available, and that made 
|the question of cavitation very much worse than 
with the torque converter. 











| SMALL CAPACITY STREAM-LINE 
| FILTER. 


| Tue principle of the stream-line filter, which was 
|invented by Dr. H. S. Hele-Shaw, F.R.S., some room 
| years ago, is well known, and its efficacy is demonstrated 
by the fact that models with an aggregate capacity of 
| 20,000,000 gallons a year are now in use. Originally. 
however, it was a plant for the large user, and though 
a pattern with an output of one gallon per 24 hours 
has been on the market for some time, the cost of this 
| hardly made it attractive to the man with a fleet of 
| half-a-dozen road vehicles or a small stationary engine 
| Considerable interest, therefore, attaches to the latest 
| model, which is intended particularly for this class of 
industrialist, and was demonstrated by Dr. Hele-Shaw 
himself at the Waldorf Hotel, London, on Tuesday. 
| April 30. It is manufactured by Messrs. The Stream- 
Line Filter Company, Limited, Ingate-place, London, 















































sumption, and here efficiency of a reasonably high 
order would be looked for, preferably equal to that 
of other satisfactory transmissions, although effi- 
ciency might be sacrificed to some extent in favour 
of compensatory advantages. Again, there was 
the question of cost, to-day an important factor, 
together with the questions of maintenance and 
features of design and construction, requiring special 
knowledge and skill not always available. For the 
purposes of his argument it was necessary to make 
comparisons, and accordingly he would refer to the 
epicyclic transmission, of which many thousands of 
horse-power were in service. From the point of 
view of ease of control, he doubted whether the 
torque converter was able to show any real advan- 
tage over epicyclic transmission. The next claim 
for the converter was the question of automatic 
torque-speed changes. There it appeared to have 
the advantage, but he would challenge the tractive- 
effort diagram so far as to point out that the 
torque curve in the case of the epicyclic gear-box 
could be between the torque converter and the 
tested engine tractive-effort curve, and although the 
steps shown in the figure given in the paper would 
no doubt apply to a layshaft type of gear-box, 
they would for all practical purposes almost dis- 
appear in the case of the epicyclic gear. As in the 
case of the converter, a hydraulic coupling was 











employed which provided a perfectly smooth take- 


up, and eliminated any risk of the driver stalling | that for electric transmission over the whole range. 
On the score of efficiency, the maxi-| Replying to the discussion on Dr. Hahn’s paper, 


his engine. 
mum appeared to be not better than 85 per 
cent., and a somewhat formidable table of prin- 
cipal normal losses appeared in the early part of 
the paper. In a rail-traction job there were 
losses behind the gear-box or converter in the form | 
of reverse gevr and final drive, and it was important 
to obtain as high an efficiency as possible, to ensure 
economical fuel consumption and a good rate of 
acceleration. In the case of epicyclic transmission 
an efficiency between 98-5 per cent. and 99-25 
per cent. on low and direct gear was obtained, and | 
bearing in mind the adverse power-to-weight ratio 
of the railear as compared with the road vehicle, 
he would ask what the authors could offer in 
compensation for their lower efficiency ; also, what 
its effect on acceleration would be. On a railway a 
diverse power-weight ratio had to be faced, as well 
as long-distance gradient work, where a transmission 
which could function for long periods on indirect 
gear was absolutely essential. Was it not a fact 
that the torque converter gave rather slow accelera- 
tion and, in its present stage of development, was 
most useful in cases where a high power-to-weight 
ratio was available, so that the condition when 
direct drive might be engaged arrived very quickly 
and easily. He was suspicious of the fact that a 
cooler was necessary, and he would like to know 


| The fluid coupling in fact damped out the forces of 


ee S.W.8, and an illustration, from which its gene 
. . . . ' ; S.-W. & , 8 general 
g a double friction clutch and a free wheel. | design will be clear, appears below. 


The free wheel was an advantage for road vehicles. The method of operation of this filter is the same as 
When it came to rail vehicles, there arose the ques- 
tion of braking on down gradients ; when the con- 
verter was cut out by the free wheel mechanical 
braking had to be relied upon. When a converter | 
was used as in the Voith transmission, on a gradient | 
of 1 in 40 or so, it was convenient to descend with | 
the converter in action, but a very safe braking | 
effect was essential. On such a gradient the 
braking effect in the converter approximately | 
balanced the effect of gravity. In connection with | 
the hydraulic railcars on the Voith system, the fuel | 
consumption represented about 10 per cent. of the | 
running cost of the vehicles, according to figures | 
which the speaker had seen ; while the fluid coupling | 
with direct drive constituted a continuous cushion | 
for the engine and transmission. The use of the | 
ejector in connection in the Lysholm-Smith con- | 
struction was a feature of interest to the speaker. | 
This device was adopted in connection with the | 
hydraulic coupling mentioned in the speaker's | 
paper presented at the previous meeting, but was no 
longer utilised by his firm. 

On the question of transmission efficiency, the 
efficiency with the Voith system, particularly 
where two couplings were used, one indirect and 
the other direct drive, showed that the available 
power output for the transmitter was greater than 
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| that used in the larger sizes. These, it will be remem- 
bered, consist essentially of one or more columns ol 
- , : : | specially-prepared paper discs, which are mounted on 
Mr. Sinclair said that on the question of shock | square rods and are compressed by spring loading. 
effects, Mr. Trutch had pointed out that if the | The inequalities of the paper surfaces form passages of 
torque were doubled, the slip would be doubled, | almost molecular fineness, so that when the oil to be 








|and had concluded that the coupling was not so | filtered is either forced or drawn through them from 


near slip as to have any shock-absorbing effect. | the circumference inwards, the particles of dirt, down 
: | to the very smallest size, adhere to the edges of the 
{ oe : : | paper, while the clean oil passes up the centre passage 
suc »cks, » diagra 
- : = = = odes ee _— the ag | of the hollow column formed by the discs. In the new 
rea by Gpeaaer at the previous meeting. | model, the filter proper consists of a standard pack 
Referring to Captain Wakley’s remarks, for some 19 in. long, which is heated to a temperature of about 
conditions the most effective form of transmission | 30 deg. C. by a 120-watt electric heater, or by a paraffin 
was the torque converter, while under other condi- jlamp. This filter is mounted in a pressure ver 
tions the mechanical gear was the more effective. | which has a capacity of about one gallon of dirty 0 
What had been done in the papers presented was | ®nd whose internal contents can be brought bs vie 
to bring the actual facts of the hydraulic system | Pressure of 40 Ib. per square inch by an ordinary th 
before engineers, and there had hose om intention | pump, or other source of air supply, an operation whic 


f di he relati ; ts of anv |” only necessary at intervals. This pressure forces the 
of discussing the relative merits or demerits of any oil, whose viscosity has been reduced by the heat, 
type. 2 


| through the filter into the separate clean-oil re¢ eptacle. 
Mr. Lysholm, who followed, said Mr. Chorlton | The same air supply is used to clean the dirt off the 
had raised the question of the blading of the steam | filter packs, the latter being lifted out and pla« ed over 
turbine, and the speaker would say that he was | a sludge pot for this purpose, and the air being oo 
right, because the same shape of blading was used | passed across the dises in the reverse direc tion. y ‘oe 
in the steam turbine as for the variable-speed gear. | operation, including dismantling, 7a dies -— 
A turbine locomotive, of the simple non-condensing | "°°°**“"Y cocks and re-assembly, only takes 3 O 
Saba tay | minutes. The output of the new model with averag 
type, had been running in Sweden for several years, | |) i, about 5 gallons per week, and the filter is, there- 
and had shown excellent qualities compared with | fore, recommended for use with stationary engines Up 
the steam-reciprocating locomotives used on the to 15 h.p. or 20 h.p., for fleets of half-a-dozen motor 
same railway. In that particular locomotive, a! vehicles and for use in moderate-sized garages. 
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JHE EXTERNAL HEAT LOSS OF 
BLAST-FURNACES.* 
By D. F. Marsnatt, B.Sc., Ph.D. 

Ay earlier investigation of the external heat loss of 
a blast-furnace} suggested that this loss was consider- 
ably smaller than had been thought probable, and was 
mainly in the cooling water used. Further tests have 
been made to elucidate the factors governing this loss 
of heat. For this purpose a determination of the 
external heat loss of four different furnaces has been 
made. On one furnace two investigations have been 
rried out to observe the influence of varying operat- 
ing conditions on the external heat loss. In choosing 
furnaces for examination, the size, type and general 

tice has been borne in mind to enable the investiga- 
tion to cover as wide a range as possible. The lines of 
all four furnaces examined are illustrated in Figs. 1, 


Fig. 2. FURNACE LINES,PLANT B. 
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2,3 and 4, on this page. The external heat losses 
measured were :—(a) From the shaft, by radiation and 
convection, (b) from the bosh, spectacle belt and 
hearth, by cooling water; and (c) from the hearth, by 
conduction through the ground. Each of these heat 
losses was determined separately. At one plant the 
heat loss in the cooling water from the tuyeres, bosh 
sprays, hearth cooling plates and cigar coolers on the 
shaft was determined separately. 

Heat Loss from the Shaft.—The heat loss from the 
shaft of each furnace was determined as follows :— 

To ascertain the shaft temperatures, each shaft was 
divided by horizontal bands of plates into approxi- 
mately equal divisions between 5 ft. and 6 ft. high. 
These divisions were subdivided vertically into 11 
sections at Plant B, 10 at Plant C, and 28 at Plant D. 
The shell temperature on each section was taken as the 
average of at least four readings, recorded on a Cam- 
bridge surface pyrometer. Two or three complete 
temperature surveys were made for each investigation. 
During each survey the temperature of the surrounding 
air was taken periodically at the top of a neighbouring 
(unused) furnace, or other suitable structure. The 
average wind velocities recorded for the days on which 
the tests were made were obtained from the nearest 
meteorological stations to Plants B and C, but at 
Plant D the wind velocity was recorded on a Stanley 
anemometer, 

The heat loss by radiation, H,, has been calculated 
using Stefan’s law : 

H, = E x 17-3 x10~"° (T,* — Te) B.Th.U. per square 

foot per hour. 
where E the emissivity constant = 0-96, and T, and T; 
are the absolute temperatures of the furnace shell and 
the surrounding air in degrees Fahrenheit. The heat loss 
by forced convection, H,, has been obtained from the 
expression : 
Ho = K@, B.Th.U. per square foot per hour 


— 4, is the temperature difference between the 
urnace shell and the surrounding air. The value of K 

We Paper read before the Iron and Steel Institute, on 
ednesday, May 1, 1935. Abridged. 

aa Iron and Steel Inst., vol. cxxvii, page 127 












has been deduced from Fig. 30 of Fishenden and 
Saunders’ work.* By assuming the furnace to be a 
flat plate with an effective width equal to one diameter, 
the appropriate constant for the wind velocity recorded 
during each survey was derived and used in calculating 
H,. In all cases, the total heat loss by radiation and 
convection from the shaft has been taken as the total 
of the values calculated for each band of plates 
separately. 

Heat Loss from Spectacle Belt.—The spectacle belt 
of each furnace consisted of a cylindrical zone including 


| sprays). 


practicable to apply the weir method of measuring water 
volumes at this Seema: The determination of the 
heat loss was divided into four convenient sections, 
namely : (a) In the cigar coolers; (6) In water leaving 
a trough in the bottom of the bosh (from bosh tuyeres, 
coolers and sprays) ; (c) In water leaving the main bosh 
trough (from hearth tuyeres, coolers, and plate coolers) ; 
(d) In water leaving the hearth trough (from hearth 
The rate of flow of water from the individual 
pipes comprising sections (a), (6) and (c) was timed into 
a vessel calibrated in 2, 10, 20, and 30 imperial gallons, 
using a stop watch reading to ;4, sec. Three successive 





the cast-iron straps holding the tuyeres in position, the 
water-cooling blocks round the tuyeres and any 





aged. 
Fig.3. FURNACE LINES, 
PLANT C. 
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readings of the time of flow and temperature of the 


refractory material exposed to the atmosphere, between | inlet and outlet water were averaged, and the heat 
the top of the hearth and the bottom of the bosh. | flow from each pipe was calculated. The water from 
During each test, about 50 readings were taken on the | (a), (6) and (c) was carried from the furnace along a 
various surfaces with the surface pyrometer and aver- | trough of rectangular cross-section. 
The temperature of the surrounding air during | volume of water used was made by measuring off a 


A check on the 















tie 
the corresponding period was also noted. The heat 
loss by radiation was calculated, using the same formula 
as for the shaft losses, and since this zone was sur- 
rounded by a belt of relatively stationary air, still-air 
conditions may be assumed. The heat loss by convec- 
tion, H, is therefore given by 


H = 0-32 0; B.Th.U. per square foot per hour. 


where @, is the temperature difference between the 
spectacle belt and the surrounding air. 

Heat Loss in Cooling Water.—The methods of deter- 
mining the loss of heat in the cooling water were varied, 
depending largely upon plant conditions. A summary 
of the procedure at each furnace is given. 

(i) Plant B.—The whole of the furnace cooling water 
was diverted through a wooden trough, 20 ft. long, 
1 ft. 10 in. wide, and 1 ft. 5 in. high, having at its dis- 
charge end a 90 deg. Vee-notch constructed from }-in. 
steel plate. H, the height of the water above the sill 
of the notch, was measured at regular intervals with a 
hook gauge reading to 0-01 in., fitted 4 ft. from the Vee. 
The velocity of the water in the trough was about 
0-5 ft. per second and its volume was calculated from 
the expression: 

Volume (cub. ft. per minute) = 2-56 H! x{60.} 
where H was measured in feet. The temperature of the 
water entering and leaving the furnace was recorded 
throughout the test period of 7 days. 

(ii) Plant C.—The total volume of water leaving the 
system was measured over a 90 deg. Vee-notch inserted 
in a concrete culvert, 2 ft. 6 in. high and 2 ft. wide. 
The amount of cooling water coming into this culvert 
from hot blast main and stove valves was determined 
separately by timing the rate of flow of water from 
each exit pipe into a 20-gallon container, using a stop 
watch reading to } second. The average result of 
three successive tests was taken on each pipe. Requisite 
measurements of water volumes and temperatures were 
made over a period of five days, and, using the average 
values of each, a simple heat balance was constructed, 
from which the heat carried away in the water used 
on the furnace was calculated. 

(iii) Plant D.—On examination, it was found im- 








* The Calculation of Heat Transmission, London, 1932. 
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| 14-ft. length of this trough and determining, first, the 
rate of water-flow through it by timing 5 depth floats 
(oranges) along the measured length, and, secondly, 
finding the average cross-sectional area of the stream. 

The actual flow obtained as the sum of the individual 
| flows in the pipes was 1,277 gallons per minute. As 
| measured by the check, it was 1,307 gallons per minute. 
This test may be said, therefore, to offer confirmatory 
evidence of the value of the depth-float method of 
measuring water flow, used at Plant A, and also em- 
ployed to determine the flow of water in the hearth 
trough. Since the experimental work at Plant D was 
somewhat laborious, the tests extending over a period 
of three weeks, the measurements were, repeated 
on 16 pipes selected at random after completing 
a survey. In only three of these did the duplicates 
differ by more than 3 per cent. from the original. Where 
large differences in the rate of flow occurred, it was 
found that the temperature changes tended to equalise 
the total heat loss from that particular pipe. 

Heat Loss by Conduction to the Ground.—At each 
furnace, three or four holes, each 4 ft. deep and 2 in. 
to 3 in. in diameter, were drilled at points round the 
furnace hearth and equidistant from the hearth shell. 
(This distance varied slightly for each furnace, depend- 
ing on the arrangement of the surrounding structure). 
From the diagrams of the furnace lines, it will be seen 
that the bottom of each hole could be considered as 
being situated on a hemisphere concentric with the 
hearth considered as a hemisphere. Temperatures were 
taken at the bottom of each hole at regular intervals 
during a period of 2 days or 3 days, by inserting a 
mercury-filled copper tube containing a thermometer, 
sealing the hole for 10 minutes to 15 minutes and reading 
the temperature as quickly as possible on removal. At 
a later stage in the tests, a tube manufactured from 1-in. 
wrought-iron tubing was used successfully by extending 
the period during which the tube was down the hole 
and minimising the time of transference from hole to 
hole. 

Summary und Discussion of Results.—A summary of 
the total external heat loss calculated from the five 
tests is given in Table VI, page 505. The results are also 
calculated in terms of B.Th.U. per pound of iron pro- 
duced and B.Th.U. per square foot of hearth area per 
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hour, and represented graphically in Fig. 5, annexed. | points of attack. Whether or not this zone marks 
The variation of shaft temperature with the distance | the point at which the initial formation of slag begins 
from the bottom of the shaft is recorded in Fig. 7, on | and its pasty nature at this stage renders the possibility 
this page, and the air temperature differences between | of lining attack more probable by increasing the time 
the shaft and the surrounding air at various shaft | of contact of slag and lining, is a point which cannot 
heights have been included on the same diagram. | be decided on the evidence available. Water-cooling 
In the tests at Plant A previously reported* the| of the shaft by cigar coolers has been adopted at 
results obtained were found to be considerably smaller | several plants. The results of these tests suggest that 
than the values given by the previous workers, who | considerable reductions in both the external heat loss 
obtained their values by difference. Since the heat| and in the amount of water used could be made by 
loss in B.Th.U. per pound of iron in all the present tests | restricting this method of cooling to the hot zones of 
was found, with one exception, to be less than the| the shaft. The value of this type of cooling in pro- 
values obtained at Plant A, the conclusion previously | longing the 'ife of a lining is at present rather proble- 
drawn that the external heat loss of a blast-furnace | matical, and can only be determined by actual tests. 
may have been over-estimated in the past, has been Effect of Rate of Drive.—Two series of tests were 
confirmed. carried out at Plant B, one when the furnace was 
It follows, therefore, that there must be} working with a reduced output of 550 tons of basic iron 
some other explanation of the relatively large differences | per week and one when the furnace was producing its 
between the heat input and that accounted for in the 7 
thermal balances of blast-furnaces which have been | Fig.5. TE MEAT LOSS PRON 
constructed. Fig. 5 represents the relationship between £ 40-0-— SS 
the external heat loss per pound of iron produced and 
the output at the various furnaces examined. The | 
total external heat loss was determined at Plant B for 
two widely varying sets of operating conditions, the iron 
outputs during the two tests being 550 and 990 tons 








suggested that the external heat loss is not materially 
affected by changes in furnace operation, or, alterna- 
tively, the total heat loss from any particular furnace 








required to make good the shaft losses. From the Table 
it will be seen that at Plant C an increase in wind 
velocity from a value of 17-8 ft. per second to the excep. 
tionally high value of 28 -6 ft. per second was equivalent 
to an additional coke consumption of 160 cwt. per week. 
At Plant D an increase in wind velocity of from 2-9 ft. 
per second to 15-0 ft. per second was equivalent to an 
additional coke consumption of 283 owt. per week, 
but the wind velocities considered represent extreme 
conditions. Since there is usually a considerable 
amount of waste heat available in the furnace shaft to 
meet the external heat loss, the calculated coke con. 
sumptions are probably the maximum possible, and in 
all probability the extra fuel required to meet the shaft 
losses is considerably less than the figures given in 
Table X. The average yearly wind velocities deduced 
from the monthly weather report of the Meteorological 
Office, 1930, for the various iron-making districts ranged 


Fig.7. AVERAGE SHELL TEMPERATURE 
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per week. The values obtained were very similar, and In 
| 
| 
F 
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is practically constant for all operating conditions. Plant A onl j 
he relationship between the heat loss in B.Th.U. per | 10-0} + 4 | ——} 
> wt . » ~ . a | ] 
pound of iron and the production at any one furnace Plant B(550 Tons per Week) | 
may, therefore, be represented graphically by a simple % ~ - ‘ te ae 


hyperbola. In Fig. 5 the heat loss in B.Th.U. per pound 
of iron produced is plotted against the production for “ENGINEERING 


all the furnaces examined, and the resulting curve is | normal 1,000 tons per week. The total heat loss from 
undoubtedly of the type suggested by the results at| the shaft was 185.220 B.Th.U. per hour in the first 
Plant B. The furnace at Plant D had additional water | test and 174.660 B.Th.U. per hour in the second. It 
cooling for bosh tuyeres and cigar coolers, and it seems | ,.ems probable, therefore, that the heat loss from the 
significant that by simply deducting these additional shaft of this particular furnace is not influenced by 
heat losses from the total loss, the results fell closely lthe rate of drive. The increase in the shell tempera- 
in line with those obtained at other plants, where these | tures due to low stock-line height during the first test 
devices were not in use. Fig. 5 can on these grounds | is clearly indicated in Fig. 7. 

be used as a basis for determining the external heat The Influence of the Life of the Shaft Lining.—The 
loss at different furnaces where the water-cooling | variation of the heat loss per unit area of the shaft 
arrangements do not differ greatly from those employed | fom furnace to furnace as given in Table IX calls 
at the furnaces examined. ; for a certain amount of explanation. The extremely 
, Heat Loss from the Shaft.—It will be seen from high value of 631 B.Th.U. per square foot of shaft 
Table VI that the loss of heat from the shaft forms a per hour obtained as the loss of heat from the shaft at 
surprisingly small proportion of the total heat loss| Pjant D may be ascribed to the fact that this lining 
from each furnace, ranging from a minimum value of | is considerably older than the others and to the use 
3-7 per cent. of the total loss at Plant B to a maximum | of posh tuyeres and cigar coolers. Plant A, the second 
value of 15 per cent. at Plant A. Fig. 7 illustrates the highest in the list in age and total throughput, also has 
variation of the average temperature for each band of | the second highest heat loss. The values obtained at 
plates from the lintel plate upwards. In general, it was | Plant B were extraordinarily low. This plant had the 
found that, starting at the bottom of the shaft, the | thickest lining when blown in, and since it has been 
average shell temperatures increased rapidly to a operated for considerable periods with a very greatly 
maximum value and then showed a fairly regular| reduced rate of drive, it is probable that the original 
decrease to the throat of the furnace. The furnace at|jines have been less altered than at the other plants. 
Plant A has since been taken out of blast because of a | A period of 35 weeks elapsed between the two tests 
lining collapse. On examination, the shaft lining was | made at this plant, but the heat loss per unit area of 
found to be badly slagged and practically eaten through | 


| shaft was actually greater during the first test than the 
to the shell at the third band of plates from the bottom, | second. The st ha in heat y eo due to the lower 
that is, the precise position of the peak in the shell stock-line height during the first test was greater than 
temperature diagram. Both above and below this| any possible increase due to wear of lining between the 
weak point the lining was in a much better condition, | jeterminations. 
Since the lines of the four furnaces examined vary! At Plants A, B and D, the values of the total iron 
considerably it was thought that the distance of this! made on the lining are more or less directly comparable 
zone from the tuyeres might be important. These | since the ores used were of the same type. Plant C, 
distances, deduced as closely as possible from the | however, used ores giving a much greater iron yield. 
complete shaft surveys, were as follows :— | The shaft at Plant C had a relatively high heat loss, 


— - considering its comparatively short life. This furnace, 
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B. B | however, is driven at a much greater rate than the 

es: > Test Test . D. |other three. The results obtained at Plants B and C 

| suggest that the rate of drive of the furnace may be 

een ee «a —lT 7 | an important factor governing the shaft heat losses. 
Distance of hot zone on | | From the limited number of results available it is not 
shaft from tuyeres. Ft. | 27 | 25-5 | 25-5 | 17-8 | 26-5*| Lossible to draw final conclusions on the relationship 
paperqnedanocend —__—_——_— | between the throughput of materials and the heat loss 

* 26-5 ft. from bosh tuyeres, that is, 37-5 ft. from hearth | from the shaft. At Plants A and D, however, where 


ai | the linings have been in use for long periods and the 

It will be noticed that the position of this hot zone at | highest throughput of materials has been attained, the 
Plant C is much nearer the tuyeres than in the other | shaft heat losses per unit area (including water-cooling 
three cases. For Plants A, B and D, the distances are | losses) were much greater than on the other two fur- 
all very similar, if at Plant D, the nearest set of tuyeres, | naces. 
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from 12-7 to 18-3 ft. per second. It will be noticed 
that where a cooling wind reduces the shaft tempera- 
tures the resulting decrease in the radiation losses is 
more than counterbalanced by the increase in the 
convection losses. 

Shaft Insulation.—The results of these tests are of 
particular interest since shaft insulation is now being 
considered as a means of improving furnace operation. 
The very low values obtained for the heat loss from the 
shaft suggest that shaft insulation as a means of reduc- 
ing the external heat loss from the shaft is unnecessary. 
On the other hand, it seems probable that shaft insula- 
tion may be serviceable in prolonging the life of the 
lining by, (a) ensuring a more uniform temperature 
gradient through the lining and reducing the amount 
of spalling ; (6) producing a higher temperature on the 
inner surface of the lining. This would probably pro- 
duce an increase in the amount of vitrification of the 
inner surface, rendering it less liable to wear by abrasion 
and less permeable to the ae of gases and the 
disintegration resulting from this. 

Heat Loss in Cooling Water.—The heat loss in the 
cooling water constitutes by far the major portion of 
the total external heat loss, ranging from 82-4 per cent. 
of the total at Plant A to a maximum value of 94 per 
cent. at Plant B. Considering the varied nature of 
the methods of water cooling employed at the four 





that is, the bosh tuyeres, are considered. It is interest- The lining at Plant A has collapsed since the 
ing to note that the shaft temperature surveys at| tests were made and it seems reasonable to suppose 
Plant D gave some indication of a second hot zone| that the additional water cooling on the shaft at | 
some 10 ft. to 15 ft. below the first, that is, at approxi- | Plant D has played some part in extending the life of | 
mately the same distance (11 ft.) as that between the | the lining although it has increased the shaft heat loss. | 
hearth and bosh tuyeres (Fig. 4). Plants A, B and D/| It may be that the high value obtained for the heat | 
all operate on similar types of lean ores and Plant C on | Joss from the shaft at Plant A, expressed as B.Th.U. 
® much richer ore. It seems probable that this is an | per square foot per ton of throughput, is an indication | 
important factor in determining the position of this | of the lining collapse, which has occurred at this plant 
hot zone at which the shaft lining is attacked most. | since the tests were completed. 
The use of bosh tuyeres seems to move this point| Effect of Air Temperature, Wind Velocity and Furnace | 
higher up the furnace and, moreover, to give two | Site.—In Table X an attempt has been made to indicate | 
- ——..._ | the cooling effect of the wind incident on the shafts of | 
Plants C and D by calculating the consumption of fuel 


* Marshall, loc. cit., p. 189. 





furnaces examined, the results obtained expressed a8 
heat loss per unit of cooling surface area show @ remark- 
able similarity. There is, however, a tendency for the 
heat loss per unit area to decrease as the total surface 
area increases. This tendency may have been masked 
by another factor, namely, the amount of cooling water 
used. The volume of cooling water used for different 
furnaces appears to be fixed arbitrarily, without any 
relationship to the amount of water cooling por 5 
Since greater areas are water cooled at Plants C and D, 
it follows naturally that more water 1s needed, t 
volumes of water used at these two plants are 8 : 
compared with those used at Plants A and B sage . 
seems probable that more heat than necessary 1* 
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been carri¢ d away in this manner. This view is sup- 
ed by the very low temperature difference between 
the inlet and outlet water and the greater amounts of 
water used per unit surface area at Plants C and D 
compared with the values obtained at Plants A and B. 
If this is so, the normal heat loss in the cooling water at 
Plants B and C would be less than those obtained, and 
the heat loss per unit area would show a still greater 
These observations suggest that a close 

srutiny of the amounts of cooling water used should be 
made at blast-furnace plants, for since the major portion 
of the external heat loss occurs in the cooling water, 
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Heat Loss by Conduction Through Ground.—The | line with those obtained at others when due allowance 
furnace hearths at Plants B, € and D are entirely | was made for the additional heat loss involved by the 
above ground level, but the hearth at Plant A is almost | extra cooling. There is a very considerable variation 
surrounded by refractory brickwork. The heat loss by | in the amounts of cooling water used from plant to 
conduction through the ground attains a maximum | plant, even where similar types of cooling are employed. 
value of 2-1 per cent. of the total loss at Plant A,|It is possible, therefore, that considerable economies 
and because of the very low value obtained at each | of both heat and water might be effected by making a 
furnace, it may be considered relatively unimportant. | systematic examination of the distribution of the heat 
Conclusions.—The results of further determinations | loss in the cooling water at each furnace. 
of the external heat loss from four blast-furnaces have| The heat loss from the shaft of each furnace con- 
confirmed the conclusions drawn from a test described | stitutes a relatively small proportion of the total loss. 
in a previous paper,* that this loss has previously been | The cooling effect of strong winds and the influence of 
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Taste VI.—ExrTernat Heat Loss rrom Various FURNACES. 



























































Plant : | A B. | B. | Cc. | D. 
| | 
0 | 750 Tons per 550 Tons per 990 Tons per | 2,800 Tons per | 1,900 Tons per 
utput Week. Week. Week. Week. “ Week. 
Type: | Foundry. } Basic. | Basic. | Hematite. | Basic. 
os 
B.Th.U. B.Th.U. Per | B.th.v. | Pe | peru. | Per) parm. | Per 
cent.of cent.of) — jcent.of| ©:*)-™- Icent. “hour, |cent-of 
| per hour. ('Total.| Per hour. |'rotal. | Pet hour. Total. per hour. ww per hour. To 1 
| ' 
4. Loss from shaft— | 
1. By radiation ‘ | 382,100 | 7-8 | 104,980 | 2-1 63,310 | 1-4 | 308,800 | 5-0} 349,680 |} 4-4 
2. By forced convection 345,090 7-1 80,240 1-6 111,350 2-4 536,740 8-7 427,200 5-4 
B. Loss from spectacle belt— ‘ ; i 
1. By radiation » 32,170 0-7 20,260 0-4 17,470 0-4 50,900 0-8 | 18,420 0-2 
2. By convection - _— — 15,240 0-3 15,920 0-3 41,700 0-7 16,420 0-2 
(. Less in cooling water | 4,005,000 | 82-4 | 4,596,000 | 94-0 | 4,280,000 | 93-4 | 5,120,940 | 83-0 | 7,032,360 | 88-7 
D. Loss from hearth shell— | sh g ats 
1. By radiation ee el — L- | 16,790 0-3 17,180 0-4 -— _ _ - 
2. By convection .. bel ~- j— 10,760 0-2 3. “$ — = _ - 
E. Loss by conduction through | ; i | 
ground = ie o4 98,080 2-0 51,500 1-1 51,560 1-1 108,200 1-8 |} 83,670 1-1 
ome | 
Total “ | 4,862,440 | 4,895,770 | 4,570,770 | 6,167,280 7,927,750 
Iron, Ib. per hour produced... 10,000 7,340 13,200 37,400 25,300 
Seah aes, 09 7 $3 | 99-5 113 113 227 168 
.U. per pound iron producec 486 666 7 5 } 313* 
B.Th.U. per square foot hearth a _ 08 
area per hour i: --| 49,000 43,250 40,500 | 27,100 47,200* 








* Deducting 2,609,640 B.Th.U. per hour as the heat loss in water supplying cigar coolers on shaft, bosh tuyeres and bosh 


~oolers, the value of 313 B.Th.U. per pound of iron would become 208 B.Th.U. per pound of iron produced. The heat loss | furnace, Appleby). 


per square foot of hearth area per hour is then 31,700. 


Tasie IX.—Heat Loss rrom SHart. 








| Thickness of New Lining. Heat Loss per Square Foot 














No. of Total 
Weeks Total | Throughput | b 
Plant in | Make | Burden and (a) B » U 
| Blast. te | = | Tor Bottom. B.Th.U. r Ton. 
per hour. oughput 
per Hour. 
| | 
Tons. Tons. | Ft. in. |} Ft. in. 
A 263 | 190,212 1,037,000 3 3 4 0 204 8-7 
B. 176 | 117,533 618,000 \|} 4 51 2-5 
& 211 | 144,216 737,000 f'| ‘ot & 2-3 
C. 91 199,969 656,000 | 4 3 3 9 176 4-2 
D. 349 564,100 3,000,000 } 4 3 4 0 172* 3:4 


* Including the loss of heat on the shaft in the cigar coolers, the loss of heat ver unit ar s 6: J 
9 — 3 , ea is 631 B.Th.U. pe 
12-4 B.Th.U. per square foot per ton of throughput per hour. s ‘ » per hous on 








TaBLeE X.—CooumeG Errect or WIND. 





| 
B.Th.U. per Hour. } 














Heat Loss. . , 
| | Wind | Cwt. ye to 
“ Velocity. | | uw. of | Shaft Heat I 
nt | Survey. | Carbon | : a 
| Feet } are | 
per Second. | Radiation. | Convection. Total. } BOF ees 
| | | Hour. | Week. 
7m | ag | | { 
C. a 1 | 17 8 308,800 536,740 845,540 563 | 5-94 998 
D 2 28 *6 | 269,050 711,360 980,410 | 653 6-89 1,158 
. bd 1 15-0 333,420 533,220 866,640 | 576 6-08 1,020 
2 |} 15-7 | $21,910 524,550 846,460 | 564 || 5-95 1,000 
| 3 2-9 393,710 223,820 617,530 | 411 4°33 727 











it 18 possible that considerable reductions in this loss 

might be made by undertaking a careful control of the 

cooling water used, apart from economies to be derived 
reducing the handling costs. 

It seems desirable that an investigation should be 
made into the relative efficiency of external spray 
cooling and the use of internal block or plate coolers, 
with particular reference to their effects on the furnace 
; On all the furnaces examined, spray cooling 
8 used on the bosh where the lining is thinnest with 
Spparent|y satisfactory results. Among the advantages 
resulting from the use of spray coolers are, (1) a more 
uniform temperature distribution through the lining ; 
\-) greater ease of operation and replacement ; (3) im 
Proved facilities for experimental observations. It is 
ante, therefore, that the improved facilities for 
ea ation and control resulting from the replacement 
: E te coolers by sprays wherever practicable would 
Yield ultimate reductions of the external heat loss and 
of the amount of cooling water used. 


over-estimated and occurs mainly in the cooling water. 
In all cases the heat carried away in the cooling water 
amounted to over 82 per cent. of the tetal loss. The 
tests have indicated that the total external heat loss 
is not markedly influenced by differences in furnace 
operation, except where such changes create a necessity 
for additional water-cooling, such as the use of bosh 
tuyeres or cigar coolers on the shaft. It has been | 
found that the heat loss per unit surface area of the 
water-cooled zones (bosh, spectacle belt, and hearth) 
is very similar on all the furnaces examined, but it does | 
show a tendency to decrease slightly on the larger | 
furnaces. It follows, therefore, that the total surface | 
area of the water-cooled regions on a furnace is an | 
important factor governing the total external heat | 
loss from that furnace. One furnace examined incurred | 
additional water-cooling losses in bosh tuyeres and | 
cigar coolers. The results at this plant fell closely in | 

















* Marshall, loc. cit. 


the Symposium on the 
in London on May 2 and 3, 1935, and organised by the 
Iron and Steel Institute in co-operation with’ other 
| technical societies. 


|exposed furnace sites are therefore correspondingly 
small factors governing the total heat loss. The ex- 
| perimental results suggest that the value of shaft 
| insulation lies not in the actual reduction of the shaft 
heat losses, but in the possibility of prolonging the life 
| of the furnace lining. Although the heat loss per unit 
| of shaft area tends to increase as the lining ages, there 
| is some evidence that the rate of drive of a furnace 
| plays a more important part in governing the loss of 
heat from the shaft. At three of the furnaces, operat- 
ing on similar types of lean ores, it has been found that 
the maximum temperatures recorded on the shaft were 


' | approximately equidistant from the nearest tuyeres, 


| and in one of the furnaces, where a collapse of the lining 
| occurred subsequently, this took place at the zone 
| of maximum temperature. It is interesting to note that 
| on the furnace using bosh tuyeres the maximum shaft 
temperatures were much higher up the shaft than on 
| any other furnace, but were still at approximately the 
| same distance from the nearest tuyere, that is, the bosh 
| tuyeres. On one furnace, using richer ores, this distance 
became much less. These observations suggest that 
| water cooling of the shaft which is now coming into 
| use could profitably be restricted to that part of the 
| shaft around the maximum shell temperature zone. 
The plants at which the experimental work was 
carried out were as follows: Plant A, Messrs. Newton 
Chambers and Company, Limited, Thorncliffe, Sheffield. 
Plant B, The Park Gate Iron and Steel Company, 
Limited, Rotherham (No. 1 furnace). Plant C, The 
Workington Iron and Steel Company, Lobrasirg 8% 
| (No. 2 furnace, Derwent). Plant D, Frodingham lron 
and Steel Company, Limited, Scunthorpe (No. 5 
The author desires to thank the 
| managements of these firms for permission to conduct 
the research and publish the results, and those members 
of their staffs whose whole-hearted co-operation made 
the experimental work practicable. 








WELDING PRACTICE AND 
TECHNIQUE.* 


TuREE contributions in this group of the symposium 
deal with welding as applied to shipbuilding. The 
first, by the Director of Naval Construction, Admiralty, 
referred to the metallic-arc welding practice employed 
in the construction of British warships. The author 
stated that more use was made of the fillet weld than 
of the butt weld. The former was necessarily used 
fur such items as the attachment of stiffeners to bulk- 
heads, and of frames, beams and girders to deck and 
side plating. It was also used generally in preference 


| to the butt weld for the bebe of bulkhead and deck 


plating ; the edges and butts of the plating were over- 
lapped, the amount of overlap being dependent upon 
the thickness (t) of the plating : 3 ¢ up to and including 
10 Ib. plating, and 4¢ for heavier plating. At present 
electrodes larger than No. 8 gauge are rarely used, 
either for butts or fillet welds, the joints being built 
up of successive runs of these or smaller electrodes, 
In the course of a paper on the welding practice and 
technique employed in the construction of ships of 
moderate size, Mr. N. M. Hunter directed particular 
attention to the amperage, length of run per electrode, 
and the order in which the welding is carried out in 
the complete structure. He stated that the first run 
should be completely finished along the whole length 
of the seam by definitely specified lengths of deposit 
per electrode, at a definitely specified amperage, 
before the next run was started, and so on until the full 
amount of deposit had been completed. In this way, 
he added, it was found that the annealing effect of subse- 
quent runs had an influence for good on the elasticity 
of the general structure of the metal, and heating effects 
on the plating were small. The third paper on welding 
in shipbuilding referred to the technique employed in 
the construction of deep-sea trawlers. The author, 
Mr. H. W. Townshend, said that, wherever possible, 
the welding work was carried out in the welding shop 
in units as large as could be conveniently handled, and 


generally consisted of areas of plating, suitably stiffened, 


up to about 450 sq. ft. in area, and weighing from 2 tons 





* Brief summary of — presented in Group 2 of 
We ding of Iron and Steel, held 
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45-KVA. CAPACITY BOOSTER. 
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to6 tons. Plates were employed up to 30 ft. in length. 
The flux coating of an electrode appeared to have 
a direct influence on the distribution of heat in the 
electrode wire and the parent metal; variations in 
flux coverings, polarity and strength of current, might 
produce considerable differences in the amount of 
parent metal melted as compared with the electrode 
wire. 

Two of the papers presented were concerned with the 
control of resistance welding. In the first, Mr. A. L. 


BRITISH ELECTRIC 


Whiteley stated that the Thyratron provided a means | 


of obtaining very precise control of the time during 
which power was applied to a resistance welder. In the 
sizes at present available it was capable of controlling 
up to 700 kVA. Present-day demands of seam and 
spot welders, the author added, were not likely to exceed 
this rating. Probably the most outstanding applica 
tion of Thyratron control, up till the present, was its 
in the seam welding of stainless steel. In one 
installation, stainless steel 0-032 in. thick was being 
seam welded at from 60 in, to 80 in. per minute, with 
an “on” period of one cycle and an “ off” period of 
two cycles. Thus about 12 to 16 overlapping spots 
were made perinch. In this process, a gas-tight seam 
to withstand a test pressure of the order of 200 Ib. 
per square inch was essential. In mild-steel welding, 
Thyratron control was chiefly of assistance in maintain 
ing a high rate of production. The other paper dealing 
with the control of electric resistance welding was by 
Mr. P. W. Townsend, who pointed out that by employ 
ing automatic control, uniform welds might be obtained, 
thus eliminating faulty work. There was also saving 
in inspection time, and saving in production time, as 
the current was only on long enough to obtain a satis- | 
factory weld. Other advantages comprised reduced 
cost of finishing, fewer number of welds and the neces- | 
sity for little or no skill on the part of the operator. | 
After describing various motor-operated and electronic | 
constant-timing devices, the author mentioned a novel 
type of control for very small welding machines in 


use 


which the difference between the hot and cold resistances | ! . : 
.q | Securing perfection. 


of lamp filaments are employed. The lamp is connecté 
in series with the transformer and the initial rush of | 
current before the filament becomes hot is sufficient | 
to effect a weld. In conclusion, the author made a| 
very brief reference to the recent improvements in | 
contactors designed for welding service. Contactors | 
are now available, he stated, which have a mechanical | 
life of 10 million operations and are capable of operating 
500 times per minute, while handling currents of 300 | 
amperes ; they operate directly from the alternating- 
current supply without the use of rectifiers. 

The low-temperature annealing of welded mild-steel 


| 
| 


structures, to relieve internal streases, was dealt with by | electric power for all purposes from a public supply of | 
Messrs. L. E. Benson and H. Allison, while a procedure | system is the question of maintaining the circuit | 
for the control of distortion in heavy weldings was | voltage constant within the legal limits. And while | 
described at some length in a paper by Messrs. D.|the matter can 


Boyd and G. Cape. A somewhat similar paper, on | 


|} expand 


TRANSFORMER COMPANY, 


LIMITED, ENGINEERS, LONDON 











Fig. 3. 


welded structures, was contributed by Mr. J. A. Dorrat. 
In a very brief contribution, Mr. H. O. Burge discussed 


the volt-ampere characteristics of arc-welding gene- 


rators, while Messrs. P. Mitchell and H. Martin gave/| less than unity. 
many useful practical hints in their paper on workshop 


practice in structural-steel welding. Materials and 
methods in built-up welding were dealt with by Mr. G. 


Erber, who recommended that whena choice was possible | 


the parent metal should have the lowest possible oxygen 
content and a low silicon content. Alloy steels should, 
if possible, be warmed before welding. Welding 
generators should be chosen from the point of view 
of their electrical characteristics to give the shortest 
period of voltage recovery ; infinitely variable current 
regulation was desirable. Welds should be deposited 
in the same direction as the expected stresses, and the 
surface of the weld should always be machined. 

The organisation and development of welding in 
France was dealt with in three papers, the first by Mr. R. 
Granjon, the second by Mr. J. E. Languepin, and the 
third by Professor J. Brillié. Mr. Languepin was of the 
opinion that French makers of electric-welding 
machines appear to have followed the tendency of 
the welding machine to acquire the characteristics 


| of a machine tool to a greater extent than makers in | 


other European countries. Another French engineer, 
Mr. R. Meslier, discussed the industrial possibilities 
of the oxy-acetylene welding process, and arrived 
at the conclusion that without being of universal 
applicability, the process was capable of the most varied 
range of industrial application, a range certain to 
in the future, provided that technicians 
nvestigate improvement adequately with a view to 
A further paper from the pen of a 
French authority on welding, Mr. Marcel Mathieu, 
dealt mathematically with various theoretical problems 
relating to resistance welding. A brief account of the 
research work on welding carried out in the United 
States by universities, industrial firms and the Govern- 
ment was contained in a paper by Mr. W. Sparagen. 








VOLTAGE REGULATION 
CAPACITY BOOSTERS. 


One of the problems introduced by the increasing use 
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to the current, the former are frequently complicated 
and expensive, while the latter, owing to their con 
| struction, tend to be inefficient at power factors of 
It is claimed that the problem is 
| efficiently dealt with by the capacity booster now 
| being manufactured by Messrs. The British Electri 


| Transformer Company, Limited, Bush House, Aldwych, 
London, W.C.2. The method of operation will 
be clear from the diagram given in Fig. 1, which 
| applies to a three-phase booster. It will be seen 


| that the booster consists of a transformer, whose 
secondaries are connected to three separate condensers, 
and that the inductances of these secondaries can be 
varied by a series of tappings. In normal operation 
such a combination of inductance and capacity causes 
|a rise in voltage as the load current increases and the 
power factor decreases, the variation being indicated 
}on the curves reproduced in Fig. 2. For exampk 

a booster designed for a boost of 5 per cent. at 0-7 power 
| factor will give a boost of 2-5 per cent. at 0-9 power 
| factor. Similarly, a booster which gives a 10 per cent 
boost at 0-8 power factor will give a boost at full load 
| of 14-5 per cent. at a power factor of 0-6. The boost 
at a reduced load is proportional to that load. 

A view of a 45-kVA booster of this type, with the 
transformer cover removed to show the adjusting 
| tappings, is given in Fig. 3. The standard practice is 

to provide tappings which allow the boost to be reduced 

| to 90 per cent., 80 per cent. or 70 per cent. of its normal 
| value, and these tappings may also be used to adjust 
| the booster so that it can be employed on a load of a 
power factor other than that for which it was originally 
designed, though for any given power factor there is 4 
boost which cannot be exceeded. The losses are 
highest at full load and fall rapidly as the load decreases, 
and the variations in voltage are followed instantane- 
ously by the appropriate alteration in the boost. 
This is claimed to be particularly advantageous where 
a motor that is frequently started and stopped forms 
part of the load as flickering of the lights is thereby 
| prevented. Moreover, since each phase is separately 
| boosted the most heavily loaded phase will receive 4 
| boost proportional to its load current independently ot 
the others. 
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regulators, which control the voltage through a relay, | The London office of the Fair is at 34, Maddox-street 


welding practice and methods of avoiding distortion in | or by boosters, which raise or lower it in proportion! London, W.1. 
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Iy our introductory remarks when dealing with 
the Birmingham section of the British Industries 
Fair last year, we drew attention to the report of 
the committee appointed in 1930 to examine the 
pssibility of increasing the value of this, our most 
important annual exhibition, to British traders. 
In this report, the Committee, after examining all 
the available evidence, reached the conclusion that 
both the London and Birmingham sections should 
continue to be held in February, and the fact that 
the decision has now been reached to hold the 
Birmingham section in May is an example of the 
fallability of human judgment. So far as we are 
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spend a considerable sum on further improvements 
to the buildings and approaches, and, if the weather 
be at all favourable, visitors will be able to 
enjoy a degree of comfort hitherto unattainable. 
It is stated that the indoor accommodation has 
been greatly increased, with the result that more 
effective displays will be possible in conjunction 
with wider gangways, while the dining accommo- 
dation and other services have also been improved. 
A new road has been built for traffic to and from 
the Fair, this road linking up with the Chester 
trunk road and Aerodrome road, and enabling 
one-way traffic to be instituted. The road itself, 





while in the new boiler all the heat which is taken 
from the gases at the combustion chamber is trans- 
ferred to the water. The products of combustion 
pass through the boiler flue to the combustion 
chamber, thence through a bank of tubes to the 
smokebox at the front, returning to a chamber 
at the rear of the boiler through another set of 
tubes. The arrangement of the tubes will be 
clear from Figs. 1 and 3, and it will be seen that 
the second set of tubes is divided into two nests, 
arranged on either side of the wet-back combustion 
chamber, and at the same level as the first set of 
tubes. This arrangement, in the main, avoids taking 
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aware, no important new factors have arisen having | 
any bearing on the most suitable date, since the | 
chief arguments in favour of the original date, as 
enunciated by the committee, were that February 
was a very convenient date for the trade buyer, 
that the big stores did much of their buying in that 
month, and that the fixed date had acquired a 
certain “ good-will” value. As to whether the 
date has been finally altered due to a conviction 
that these arguments ,were unsound, or as an 
experiment, we have no information, but if the 
latter, the authorities are to be congratulated on 
their courage. Of one point there can be no doubt, 
that May is a more suitable month than February 
for the growing number of outside exhibitors, since 
no little enthusiasm was necessary in past years 
% spend any length of time examining these exhibits 
in the icy conditions sometimes prevailing. From 
our correspondence with exhibitors, it is evident 
that the alteration has been received with by no 
means unanimous approval, but there are indica- 
tons that it meets the wishes of the majority, and 
it may be hoped that it will assist in creating a 
record this year both in the attendance and the 
business done. 

The Fair happily opens in a more favourable 
atmosphere than for several years past, since the 
‘mprovement in the nation’s trade is no longer 
tentative, but an accomplished fact. This circum- 
stance, in conjunction with the marked success of 
‘arlier* Fairs, has emboldened the authorities to 








which is 30 ft. wide, is in the nature of an exhibit, 
since it is intended to illustrate modern methods 
of road construction, and is laid in sections of 
tar macadam, concrete, rubber, setts, wood, brick, 
and iron. It has been laid under the supervision 
of Mr. H. H. Humphries, the engineer and surveyor 
to the Birmingham Corporation, and is intended to 
be used when the Fair is closed as a car-testing 
section. The Fair actually opens on Monday next, 
May 20, and closes on May 31. Turning now to 
our description of the exhibits, we may commence 
by dealing with some of the boiler plant shown. 

The vertical Thermax boiler, manufactured by 
Messrs. Ruston and Hornsby, Limited, Lincoln, 
and described in ENGINEERING, vol. cxx, page 674 
(1925), is now exceedingly well known, and has 
provided such an economical and reliable unit 
that an alternative horizontal model, shown for 
the first time at the Fair, will create considerable 
interest. The new boiler, which is illustrated in 
Figs. 1 to 3, above, will be welcomed where head- 
room is a consideration, the older vertical model 
being, of course, still available when floor space 
is limited. 

The essential features of the new boiler are a 
wet back combustion chamber and two sets of fire 
tubes. The wet back combustion chamber is 
naturally more efficient than the brick-lined 
chamber necessary on the standard type of dry-back 
boiler, as in the case of the latter, there is a certain 
amount of radiation to the surrounding atmosphere, 








the final pass where the gases are at their coolest 
through the top part of the boiler, where the 
water is at its highest temperature. The rear end 
chamber is connected to a chimney. A small but 
important feature of the design is the provision of 
a number of tube cleaning holes in the smokebox, 
as shown in Fig. 2, one cleaning hole being provided 
for every four tubes. Through these the tubes 
can be cleaned while the boiler is under steam, thus 
saving a considerable amount of time in the morning, 
when the usual procedure is to open the smokebox 
doors and clean the tubes before starting up. 
With previous designs, the fireman in many cases 
simply cleans the tubes when he has time, with the 
result that the tube surfaces are allowed to become 
dirty and the efficiency of the boiler is reduced, 
With these patented cleaning doors there is no 
reason why the tubes should not be maintained free 
from soot and the boiler efficiency maintained, The 
horizontal Thermax boiler is offered in sizes from 
1,000 lb. per hourevaporation upwards. Its overall 
dimensions are considerably less than those of other 
types of horizontal boiler, thus saving valuable 
floor space. Moreover, it is entirely self-contained 
and no brick setting is therefore required. Automatic 
stokers can be fitted for burning low-grade coal 
and the boiler can be equipped with any recognised 
make of oil burner. 

Messrs. Alfred Herbert, Limited, Coventry, are 
exhibiting on two different stands, the one exhibit 
consisting of an Atritor unit pulveriser and an 
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automatic stoker, and the other of small tools and 
machine shop accessories. The automatic stoker, 
which is known as the “Iron Fireman,”’ is illus- 
trated in Figs. 4 and 5, annexed. The stoker is 
for coal burning, and is intended for firing metal- 
lurgical furnaces, small boilers, and so on. The 
installation illustrated in Fig. 5 shows its applica- 
tion to the firing of a large mould stove. Small 
coal is shovelled into the hopper, which is of 
steel, and holds from 500 Ib. to 1,200 Ib. of fuel 
according to the size of stoker. As shown in 
Fig. 4, there is a cast steel worm at the base of 
the hopper, which serves the double purpose of 
driving an agitator in the lower part of the hopper 
and delivering the coal to the retort inside the 
combustion chamber. The worm is driven by 
a small motor developing from } h.p. to 2 h.p., 
according to the size of the stoker, through the 


medium of a three-speed gear box and reduction | 


The same motor also drives a fan, which 
The 


gear. 
delivers the necessary air for combustion. 


| Atritor is easy to light and quickly 
in service, that a mellow soaking 
heat is obtained with a non- 
oxidising flame, that there is 
no banking and cleaning of fires, 
| and that both capital and labour 
| costs are low. 
| The small tools and ma- 
|chine shop accessories exhibited 
include Coventry and Tangic 
| self-opening dieheads and dies, a 
full range of Herbert air chucks 
and vices, Ardoloy tipped tools, 
| high power milling cutters, Her- 
| bert patent multi-grip friction 
| clutches, broaching tools, Norton 
| oilstones and floor treads, and a 
| range of machine shop accessories. 
The automatic control of mechanical stokers in 
power station and other large boiler installations by 
devices actuated by the temperature or pressure 








coal becomes gradually heated as it approaches the | of the boiler output, has proved worth while from 


fire, and the released volatile gases pass through 
the fire and are thus utilised to develop useful 


the point of view of fuel economy. Two of the 
exhibits of Messrs. Mirrlees, Bickerton and Day, 


heat. The residue of the coal is forced up into the | Limited, Hazel-grove, near Stockport, show the 
fire and completely burned. The retort is of special | manner in which the firm has applied the same 


design and is fitted with tuyeres, as shown in Fig. 4, | 
to obtain the most efficient combustion. Suitable | 
coal should be of pea or bean size of bituminous | 
quality, though anthracite may also be used. The | 
stoker can be made entirely automatic and operated | 
by means of thermostatic or pyrometric controllers, | 
which start or stop the stoker as the temperature | 
of the room or furnace falls or rises, and it is fitted 
with a time-switch so that should the heat controllers 
put the stoker out of commission for long periods, 
the time-switch can be arranged to run it for a 
few minutes every one or two hours so as to keep 
the fire alight. In the installation shown in Fig. 5, 
the thermostat control enables the stoker to be 
stopped or started as the temperature of the oven 
rises or falls beyond 250 deg. C. The time switch 
mounted on the wall keeps the fire alight should the 
thermostat be acting as a cut-out. Several examples 
of the Atritor pulveriser have been previously de- 
scribed in our columns, and it will be sufficient to 
state that the model exhibited at the Fair is shown 
in operation firing two forging furnaces, the arrange- 
ment being shown in Figs. l4and 15,on page 509. 
A Redler elevator is used to transfer the coal to an 
overhead bunker and thence to the pulveriser, which 
dries, pulverises and discharges the fuel into a 
cyclone separator, the coal falling into a receiver 
and the air passing to a bag filter or to the primary 
air fans as desired. A feeder, which for the pur- 
poses of the demonstration can be switched from one 
urnace to the other, is driven by a variable-speed 
motor and delivers the pulverised fuel to the burner 
of the furnaces. The temperature of the furnace can 
be easily controlled by varying the speed of the 
motor. Each furnace is provided with a motor- 
driven fan, the speed of which can be adjusted to 
give the proper proportions of pulverised coal and 
air to ensure the most efficient combustion. The 
arrangement can be extended to five or six furnaces, 
and the advantages of the system are that the 








useful principle to smaller-scale installations. The 
apparatus, known as the “ Mirrlees-Combustioneer ” 
stoker, is illustrated in Fig. 6 on Plate XXIV, 
and is intended for both heating plants and power 
plants. In the first, accurate temperature control 
is required, e.g., in schools, hospitals, glass-houses, 
&c., whilst in some of the latter, ¢.g., in process 
work, uniformity of steam pressure must be main- 
tained. Thestoker here described is, in consequence, 
designed for control either by thermostats actuated 
by variations of room temperature or of the water 
in the boiler itself, or by pressure variation. It is 
electrically operated, and burns small coal. As 
this type of fuel is generally cheap, the economy 
resulting from automatic regulation is increased by 
low first cost of fuel, while the accuracy of 
regulation is enhanced by the greater degree of 
combustion control in a comparatively finely- 
divided fuel. 

The construction of the stoker will be clearly 
understood from the sectional view, Fig. 6. It 
shows the position of the grate or tuyere in its 
actual relation to a boiler. The fuel is con- 
tained in the hopper at the left of the figure, 
which hopper needs only occasional recharging, 
and contains at the bottom a rotating worm, pro- 
longed through a tube to the tuyere itself. The 
tuyere consists of a lower hopper-shaped part 
surmounted by a shallower rectangular portion, the 
side of which are perforated. An air trunk com- 
municates with the perforations, and air under a 
low pressure is discharged into the fuel as it is 
pushed upwards from the hopper-shaped part by 
the action of the worm. The fuel therefore passes 
slowly through a zone of combustion, and in the 
process undergoes a coking process, The incan- 
descent fuel forming the top of the fire forms in a 
heap above the tuyere and overflows on to the 
deadplates surrounding it. Combustion is thus 
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removed from time to time through a cleaning door 
in front of the boiler furnace. 

The moving parts of the stoker comprise a driving 
motor which operates the feed worm through a gear- 
box and safety clutch, and the air-supply fan. 
The gear-box enables the speed of the fuel delivery 
to be altered without stopping the motor, and the 
safety clutch disengages the worm should an 
obstruction cause an overload on the drive. An 
access door permits the obstruction to be removed 
without emptying the hopper. The air supply can 
be regulated as desired. The tuyere air ring is 
formed of individual blocks admitting of ready 
replacement. The automatic regulation operates 
through the motor, the fuel supply being thus 
proportioned exactly as the heat demand varies. 
The stoker is made in a variety of capacities ranging 
from a maximum of 50 Ib. to 1,200 Ib. of fuel per 
hour. The two examples exhibited comprise 4 
stoker of the smallest size, fitted to a partially- 
sectioned Wagstaff central-heating boiler, and 4 
rather larger industrial stoker with a maximum 
capacity of 75 Ib. of coal per hour. This stoker is 
being fired under the control of thermostats, and is 
suitable for steam boilers, furnaces, &c. ne 

Messrs. Mirrlees, Bickerton and Day also exhibit 
examples of pumps for heating systems and other 
duties. In the first-mentioned application it 1s 
well known that there is occasionally an objection- 
able time-lag in the heating of a large building by 
hot-water pipes, as thermo-syphon systems are 
designed for normal conditions. The abnormal 
demands made on the pipe system after, say, a week- 
end bank-up in cold weather, is best met by ® 
positive boosting device. The “ Mirrlees-Simplex 
circulator shown is a pump, the body of which is 
not unlike that of a large straight-through valve, 
that is, with parallel flanges for inserting in & pipe 
line. The place occupied by the valve dise m 
such a valve is, in the circulator, occupied by an 
impeller of the vertical-spindle axial-flow type. 
This is driven by a direct-coupled vertical motor. 
The body and impeller offer only 4 negligible 
resistance to thermo-syphon flow through them 
when the pump is not working. 

Tue exhibit of Messrs. Foster Instrument Com- 
pany, of Letchworth, Herts, consists of a large range 





complete, and smoke is eliminated. The ash is 


of indicating, recording and controlling pyrometers 
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’ Fies, 14 ann 15. 


and electrical temperature-measuring equipment for 
industrial purposes. A number of these exhibits have 
already been described in our columns, but among 
the new instruments is the multi-point recorder 
illustrated in Fig. 7,on Plate XXIV. This instru- 
nent is being shown for the first time at Birmingham. 
The instrument is of the direct deflection type, and 
bas a wide chart providing open records without the 
complication of the potentiometric method ; it may 
also be adapted for automatic temperature control on 
ail, gas, or electrically-heated furnaces. The move- 
ment is of the “‘ Resilia ’’ patented double-pivoted 
vibration and shock-proof design, which can be used 
without accurate levelling and under the most 
‘vere industrial conditions. This suspension is now 
vell known, and has been previously described in our 
columns. The instrument is of the high-resistance 
‘ype with cobalt magnets, and being fully magneti- 
tally shielded, may be used in close proximity to 
tables or plant carrying heavy currents. The chart 
s of the continuous or strip type with rectangular 


AT THE 












ATRITOR PULVERISER INSTALLATION ; MessRs. ALFRED HERBERT, LIMITED. 


being provided. The instrument may be used for 
multi-point records up to a maximum of six, this 
being achieved by means of a double-pole automatic 
commutator of the sealed mercury tube type, and 
a six-colour inked ribbon, so that each record is 
in a different and clearly distinguished colour. The 
recorder is housed in a black enamelled fume- 
and dust-proof metal case, which is arranged 
for wall mounting or for flush-fitting panel mounting. 
The recording mechanism is so hinged into the case 
that it may be swung out for easy inspection or 
adjustment, and a “ transport ” switch is provided 
which locks all mechanism and protects the move- 
ment during transport. This new recorder is avail- 
able for use with all the normal types of electrical 
heat sensitive devices, i.e., resistance bulbs, thermo- 
couples, or radiation tubes, and standard ranges 
from — 10 deg. C. up to + 1,800 deg. C. cover all 
the normal industrial requirements. 

The special display of automatic temperature 


|control equipment as used for heat treatment 


‘ordinates printed in two colours. The effective | furnaces, also being made by Messrs. Foster In- 


width is 150 mm., and a normal chart speed of 
15 mm. per hour is provided, when one roll of chart 
18 sufficient for 32 days’ continuous operation. 
A high speed of 30 mm. per hour can be arranged 
4 an alternative, with a proportionate reduction in 
the life of the chart. The record is made by the 

dotting ” method, utilising an inked ribbon, the 
nbbon frame retracting after each dot, so that the 
*ntire record for the last 24 hours up to the last dot 
's visible. The chart drive is of the pin type and 
operated by an A.C. electric motor of the syn- 
chronous type, an automatic chart re-wind roll 





strument Company, includes the new type of 
controller known as the “ Flexipush ” automatic 
temperature controller. The instrument is of the 
indicating type suitable for use with oil, gas, or 
electrically-heated furnaces, and an experimental 
model was described in connection with the Physical 
Society’s Exhibition on page 30 ante. The instru- 
ment is now available as a standardised model in 
either wall mounting or flush-fitting case. 
Amongst the wide range of apparatus exhibited 
by Messrs. George Salter and Company, Limited, 
West Bromwich, an ingenious safe load indicator 
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Fie. 16. Vatve-Reractinc Unit; Mapssrs. 
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for jib cranes, that is, an indicator which gives a 
visible or audible warning that the overturning 
point is being reached, merits notice. The device 
is shown in place on the post of a crane jib in 
Fig. 8, Plate XXIV, and detached in Fig. 9. The 
latter illustration is intended to indicate a cardinal 
feature of the design, in that the device is com- 
pletely self-contained, and can, therefore, be readily 
fitted to existing cranes. It will be clear that in 
a crane having a derricking jib, two distinct factors 
determine the safe load, viz., the weight lifted at 
the hook, and the horizontal radius from the crane 
post at which that weight is lifted. The tension of 
the hauling rope is a measure of the former, whilst 
the angle at which the hauling rope leaves the 
pulley on the crane post is a function of the latter 
as the length of the jib being constant, this angle 
must vary with any alteration in the horizontal 
radius. The problem of dealing with both over- 
turning factors simultaneously is solved in the 
Salter safety device by the operation of an electrical 
switch, the control of which is effected by both the 
load and the radius in such a way that the safety 
limit is automatically indicated under any possible 
combination of the two factors. 

The load lifted is recorded by the deflection of 
the hauling rope between the winch barrel and the 
guide pulley. This deflection is effected by the 
small pulley seen at the lower part of the device 
in both photographs. The axis of this pulley is 
situated at the elbow of an L-shaped lever, or 
rather a pair of levers. The short arm of the lever 
is pivoted on the frame by which the apparatus is 
mounted on the crane post, and at the end of the 
long arm is a@ helical spring connecting it to the 
frame. It will be clear from Fig. 8 that the 
pressure of the taut hauling rope on the pulley is 
balanced by the tension of the spring, and when 
this pressure does not exceed the predetermined 
load, no movement of the lever takes place. Move- 
ment of the lever exceeding this amount is trans- 
ferred by a linkage closing the contacts of the 
electrical indicating apparatus. 

It will be obvious, however, that if some means 
were not provided for adjusting the position of the 
contacts, the amount of the load only would be 
indicated, and the effect of the variation of the 
jib radius would not be allowed for. This adjust- 
ment of the contacts is provided by a second linkage 
actuating a cam and operated by means of the 
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second L-shaped lever seen at the top of the photo- | 
graphs. This lever is pivoted at the upper part of | 
the frame, the cam linkage being attached to the 
elbow, and its free end carrying a pair of rollers 
through which passes that portion of the hauling 
rope between the crane post pulley and the pulley 
at the end of the jib. When the jib is derricked 
out, the angle of the rope, as it leaves the guide 
pulley, will approach more nearly to the horizontal, 
and the load that can be carried with safety must 
be less. The linkage brings the contact points of 
the switch closer together under these conditions 
and the danger point is, in consequence, indicated 
with a lighter pressure on the lower pulley. The 
indicating mechanism is seen to the right of Fig. 9. 
A white or green pilot lamp lights as soon as the 
apparatus is put into operation. This shows that the 
electrical circuit is complete. When the maximum 
safe load is approached, the pilot light goes out and a | 
red warning light is shown, this indication remain- 
ing until the load or the radius is decreased. On 
the appearance of the red light a continuous warning 
bell or hooter is sounded. The fitting of the 
apparatus to a crane is simple, setting gauges being 
provided to ensure accuracy, 

Two other exhibits on this stand may be briefly 
mentioned. The first, illustrated in Fig. 10, shows 
an adaptation of the Salter crane-weighing machine. 
The employment of this machine, suspended from 
a crane hook, is well known. The adaptation | 
shown, however, enables the machine to be fitted | 
on &@ runway in cases where it is not convenient to 
suspend it from the trolley, or where head-room has | 
to be kept low. A piece of live rail, of sufficient 
length to accommodate the trolley rollers, is attached | 
to the tension spring of the dial in the manner shown. | 
The other exhibit, shown in Fig. 11, is a device for | 
attachment to a platform-weighing machine, so that 
this can be used for counting small parts into dozens, 
hundreds, &. The device is primarily a small | 
spring-balance machine with a dial graduated in a | 
given ratio. A few of the parts to be counted are | 
placed in the pan of this machine, and comparison | 
of the readings of the two dials enables the number 
in the larger batch to be ascertained. 

The new equipment being exhibited by Messrs. 
British Oxygen Company, Limited, Victoria Station | 
House, Westminster, S.W.1, includes a type of | 
oxy-acetylene nozzle designed to improve the | 
distribution of heat of the flame. This is a 3-jet 
nozzle, and one will be shown in operation on the 
surfacing of rails, building up either worn parts at | 
crossings or filling pittings. A photograph of the 
jet is reproduced in Fig. 12, Plate XXIV. For this 
class of work a special type of rod is employed, 
having high percentages of manganese and chromium 
with a moderate percentage of silicon, the object 
being to produce mild metal resistant to wear. | 
The flame employed has a definite excess of acety- 
lene, and the rail is only brought to a state of 
surface fusion, the melting temperature of the rail 
metal being lowered by the absorption of the excess 
carbon in the flame. The metal is deposited in a 
plastic condition and can be hammer-finished, 
smoothing out the welding ridges, which, however, 
are much less prominent than with the ordinary 
type of nozzle with its more concentrated heating | 
effect. This process can be used for resurfacing 
up to the English standard practice of § in., which | 
can be laid in one run. The deposit has a Brinell | 
hardness of from 270 to 300. Tests have been 
carried out under service conditions on both the 
London Midland and Scottish and the London and 
North Eastern Railways, and it is reported that 
very little wear and no flaking or cracking is dis- 
cernable after twelve months’ use. 

Another appliance being actually demonstrated 
will be a 3-jet nozzle in use on copper welding, 
while a 2-jet nozzle will be shown in use welding 
bronze joints in copper piping. A high-speed 
metal spraying unit is also being shown, it being 
claimed for this pattern that it effects considerable 
economy of zine, &c. 

Last year, when describing the products of Messrs. 
Grimston Electric Tools, Limited, 138, Lever-street, 
London, E.C.1, we gave some particulars of the 
high-speed flexible shafts and the Duplex electric 
drills and grinders which are specialities of this 
firm. A feature of these drills, it will be remembered, 


| ing down the lever arm attached to the top of the 


| dressing tool being provided on the refacer bracket. 


| blade past the fixed upper blade. 


high temperatures and pressures, and also joints | crankcase and pump body are fic 





is the choice of drilling and flexible shaft speeds | that welded joints are available in designs Suitable 
obtained from the one motor by changing the | for all these purposes. Other exhibits include aj. 
connections from one to another of the shaft sockets steel gas and electric-lighting standards with bases 
provided on the casing of the otherwise totally | made from steel tube and finials made from the 
enclosed machine. Thus the No. 3 Duplex machine | poles themselves, tubes with various types of 
gives alternative drilling speeds of 210 r.p.m. and | protective linings and coverings. Victaulic joints, 
420 r.p.m., and flexible shaft speeds, for grinding, | Johnson couplings, pedestrian guard rails, and 
polishing, and similar purposes, of 3,000 r.p.m. and | Belisha beacons. 

12,000 r.p.m. In the present Fair is to be seen a| The stand of Messrs. Accles and Pollock, Limited, 
further application of the No. 3 drill, operating in | Oldbury, Birmingham, is appropriately built from 
conjunction with a special rig as a valve refacing| tubes on the ‘“Tubex” principle, which is now 
machine. The details of the assembly are seen in | very widely used for showroom and stand structures, 
Fig. 16, page 509. The drill is mounted on a bench |It is interesting to note the number of trades 
stand of the usual type, the feed being given by draw-|in which tubular structural methods have been 
| applied, these including toffee making, soap manu- 
pillar, which lowers the complete drill unit. The | facture, dairy and brewery equipment, carpet 
grinding wheel spindle is fitted as a direct extension | making, caravan building and dental apparatus, in 
of the armature drive. The valve refacer rig consists | addition to numerous applications in the purely 
of a bracket, clamped to the pillar below the drill, | engineering trades. An interesting exhibit on this 
and holding a precision collet chuck which grips| stand is a stainless-steel tube 0-3 mm. outside 
the valve to be refaced, the drive to the chuck | diameter, as well as a 1 in. diameter tube with a 
being taken by flexible shaft from the slow-speed | wall little thicker than paper. Other exhibits 
spindle of the drill. The bracket holding the valve | include steel tubular struts as used on the Endeavour 
can be swivelled to give any desired angle of face,|and other yachts, steel sections for ‘bus body 
and is provided with dowels to give quick settings | construction, and cold rolled metal sections. 

at 30 deg., 45 deg., and 60 deg. Stops are fitted to| The exhibits of Messrs. The Dunlop Rubber 
limit the stroke of the grinding wheel, so that the | Company, Limited, St. James’ House, St. James- 
spindle does not foul any part of the refacer unit. | street, S.W.1, include conveyor, elevator and trans- 
The standard apparatus will take any valve between | mission belting, together with a full range of anti- 
} in. and } in. in diameter of stem. Included in the | corrosion and rubber-lined plant. Other exhibits 
equipment is a diamond dressing tool for truing | are Nerflex buckets, jugs, &c., all types of industrial 
the grinding wheel, a special fitting to hold the | and domestic hose, rubber buffers, rubber flooring, 
mats and matting, Dunlopillo mattresses, cushioning 
for lounge furniture and loose cushions. A more 
recent and most useful adaptation of this new 
material is shown in the form of carpet underlay 
and stair pads. In addition to these products, 
there is an interesting exhibit in the shape of a 
working model of a conveyor plant, which demon- 
strates the use of Dunlop belting for conveying 


A wide selection of special tools for use in con- 
junction with the flexible shaft drive is displayed on 
Messrs. Grimston’s stand, amongst which may be 
mentioned the sheet metal shears shown in Fig. 13, 
Plate XXIV, which are able to cut mild steel sheet 
up to 16 S.W.G. in thickness. The illustration is 
fairly self-explanatory as regards the shears them- 
selves, which are attached to the end of the flexible | various materials. 
shaft in exactly the same manner as any other tool, The development of a new industry almost 
internal gearing converting the rotation of the shaft | inevitably leads to the introduction of new tools 
into the reciprocating movement of the lower shear | and processes, which may easily prove to have 
| wide fields of utility outside of the trade for which 
they were originally designed. The motor industry 
| is a case in point. It has probably done more than 
any other to extend the use of spray-painting as 
a commercial finishing process, and as a result 
| much ingenuity has been directed to the production 
of spraying plant for purposes previously covered 
by brushwork or dipping. Typical of this class of 





A considerable number of firms are showing 
products which, while being of great importance in 
the industry, do not lend themselves to illustration | 
or detailed description. This applies more parti- | 
cularly to firms exhibiting materials, such as steel 
and iron with their alloys, either as raw materials 
or semi-manufactured products, non-ferrous alloys, | 
rubber, and so on. Typical examples of such|equipment is the Handi-Spray portable spray- 
products are afforded by the exhibit of Messrs. | painting outfit, illustrated in Fig. 18, page Sil, 
Ley’s Malleable Castings Company, Limited, of | which is displayed on the stand of Messrs. B.E.N. 
Derby, who have specialised in the “ Black Heart ” | Patents, Limited, of Gorst-road, Park Royal, 
type of malleable casting. The ingredients and | London, N.W.10. This unit, which is light enough 
manufacture of these castings are strictly con-|to be carried by hand to its work, and can be 
trolled, with the result that a regular strength of | operated off any electric light point, comprises 
24 tons per square inch is secured. The elongation | a }-h.p. electric motor driving, by means of a V-belt, 
is 18 per cent. and the cold bend test is 180 degrees.|a single-cylinder air-cooled compressor. Motor 
These figures are all considerably higher than the | and compressor are mounted together on @ light, 
appropriate B.S. standards. Due to the graphitic | but rigid, steel baseplate, provided with a carrying 
carbon and the absence of high spots, the castings | handle, and resting, when in use, on four rubber 
are readily machinable at high speeds. In the past | buffers or feet. The compressor delivers the air to 
year, the firm have introduced a new metal, under/a separator, which traps any oil or water which 
the name of ‘ Lepaz,” in the form of heat-treated | may be present, and to which the delivery hose is 
alloy castings possessing a high tensile strength and connected. The spray gun normally supplied 18 
ductility, fine machining qualities, and an unusually | the makers’ G.2 type, fitted with a }-pint sere 
high resistance to abrasion, rendering the metal |tainer, but larger containers, and various speci 
specially useful for brake drums and shoes, plate | forms of nozzle, can be attached at will. The unit 
chain units, elevator buckets, and similar purposes. is designed to use all the usual classes of cellulose 
We understand that the firm’s foundries have | lacquers, paints, &c., and, being so readily portable, 
recently been considerably extended, the total|can be employed in many situations outside = 
capacity being now 450 tons of malleable castings | Scope of a larger plant, such as, for ye 
per week. |interior decorating, and touching up damagec 

Messrs. Stewarts and Lloyds, Limited, King’s | paintwork on vehicles. + ned 
Buildings, Dean Stanley-street, 8S.W.1, have both| The uses of the spray-gun are not a“ 
indoor and outdoor stands. The comprehensive | however, to the application of paint, as ees 
nature of the exhibits gives some indication of the seen by reference to Fig. 17, which shows & = 
wide range of the firm's products, pipes from } in. | pressure car-washing plant, also included oo 
to 72in. in diameter for all engineering requirements | exhibit of Messrs. B.E.N. Patents, Limited. ~~ 
being included, together with pig iron, steel sections | machine is manufactured in two types, the eet 
and strip, and steel castings. There is a particularly | operating with either two or three guns, while is 
interesting display of steam pipes and fittings| larger may be obtained with either four poly 
covering both welded and bolted flange joints for The illustration shows the smaller — mom i 

orm 
for medium pressure work and for steam heating | piece iron casting, the motor being mounted a , 
installations. It is of interest to note in passing | platform above. In the larger machines the motor 
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and pump are carried on a steel baseplate, and con- 
nected by inverted-tooth silent chain. Belt drive is 
employed on the smaller models. The three-throw 
pumps are provided with manganese bronze fit- 
tings, the metal being also used for the valves and 
renewable seats. The pump plungers are of Firth’s 
stainless steel, the connecting rods are steel drop 
forgings, and the crankshafts of 40-tons tensile 
strength steel, machined from the solid bar, heat- 


treated and ground. The working pressure is | 


350 Ib. to 375 Ib. per square inch, and this is main- 
tained when all guns are shut off, the surplus water 
being then automatically bye-passed to the pump 
suction. An improved form of gun is now fitted, 
giving variable control of the spray by rotating the 
handle, which advances or withdraws the jet spindle 
by means of a bronze quick-acting thread. All 
moving parts are totally enclosed, and a large oil 
sump formed in the lower part of the crankcase 
Provides for ample lubrication. The pumps are 
designed for a delivery of three gallons of water 
Per gun per minute, and are subjected to a test 


Pressure of 700 Ib. per square inch before despatch | 


the works. 





Hica-Pressure Car WasHER; Messrs. B.E.N. Patents, 





Hypravtic Car Jack; Messrs. B.E.N. Patents, Limrrep. 
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Another class of garage 
equipment in which 
Messrs. B.E.N. Patents, 
Limited, have specialised 
is the hydraulic car-lifting 
jack. The low chassis 
construction of many 
modern cars renders im- 
practicable the use of the 
old forms of vertically- 
acting jack, and if it 
should happen, in addi- 
tion, that both tyres, 
either at front or rear, 
are simultaneously de- 
flated, the difficulty of 
getting the jack into posi- 
tion is greatly increased. 
The ‘“‘ model K” jack, 
shown in Fig. 19, lifting 
the back axle of a car 
with an overhanging rear 
end, requires only 3§ in. 
clearance when at its low- 
est point, but will raise 
the load to @ maximum 
height of 19} in. above 
ground level. The lifting 
arm terminates in a 
swivelling cap, 5} in. in 
diameter, and the jack 
has ball-bearing castors 
which, itis stated, permit 
|the apparatus to be turned round, in order to 
| place the projecting handle out of the way under 
| the car, even when supporting the full load of 2} tons. 
| A safety lock is fitted to prevent accidental lowering, 
and all the necessary operations can be carried out 
|from the end of the lever arm. A feature of the 
| detail design is the extension of the side members 
of the frame to form supports on which the jack 
can be stood on end against a wall when not in use. 
Messrs. Aveling-Barford, Limited, of Grantham, 
are represented among both the outside and inside 
exhibits, their outside stand being devoted to a 
24-ton motor roller and a 6-ton heavy-oil roller, 
while garden rollers and a hand-guided motor roller 
are being shown on the inside stand. Dealing with 
the outside exhibits, the 2}-ton motor roller is simi- 
lar to the Barford model described in ENGINEERING, 
vol. cxxxv, page 212 (1933). The 6-ton roller is 
illustrated in Fig. 20, Plate XXV. The engine 
is a single-cylinder model operating on the four- 
stroke cycle, and developing 17 brake horse-power at 
500 r.p.m. The transmission is effected through a 
three-speed gear-box, with steel gears running in an 





PoRTABLE 








SPRAYING PLant; Mgssrs. B.E.N. Patents, 
LIMITED. 


bearings. The final drive is by a steel pinion to a 
cast-steel gear wheel en the back axle. There are 
two clutches, one for the forward and the other for 
the backward movement, mounted on the forward 
shaft of the gear-box, and operated by a single 
hand lever. The main frame of the machine is of 
rolled steel, and the head is a steel casting. The 
fore carriage is spring-mounted and underslung. 
The steering fork is also a steel casting and incor- 
porates the pivot pin, which is mounted in a self- 
adjusting taper bearing. The steering is by hand 
wheel, mounted on a horizontal shaft as shown, the 
gear being of the steel worm and segment type. 
The rolling wheels consist of mild-steel rims welded 
to pressed-steel discs. There are two brakes, an 
internal-expanding foot brake and a contracting- 
band type hand brake, operating on the rear axle. 
Back and front scrapers are fitted to all the wheels. 
The overal] length of the roller is 15 ft. 4 in., the 
overall width is 5 ft. 6 in., and the overall height is 
6ft. The rolling width is 5 ft. 6 in., and the wheels 
have an overlap of 4 in. on each side. The three 
road speeds are 4 m.p.h., 3 m.p.h., and 1} m.p.h. 
The turning circle is 24 ft. in diameter. In addition 
to the 6-ton model, the roller is available with a 
weight, in working order, of 5 tons 9 cwt., 7 tons 
1 cwt., or 7 tons 19 cwt. 

The inside exhibits of the firm comprise a wide 
range of hand rollers, all fitted with substantial 
roller bearings. These bearings are located so as 
to avoid any tendency to push the turf ahead when 
mancuvring on corners. The frames of the rollers 
are electrically welded at the joints, giving excep- 
tional strength and avoiding any possibility of 
spring due to a rivet working loose. When the 
rollers are provided with double cylinders, an 
adjusting device is fitted which permits the two 
halves to be set closely together when wear takes 
place and also prevents them springing apart when 
in use. In addition to the hand rollers, the Victor 
motor roller is also being shown on this stand. 
This roller was described in ENGINEERING, vol. 
exxxvii, page 184 (1934). 

One of the exhibits which attracted great atten- 
tion at the 1934 Fair was a }-cub. yard universal 
excavator shown by Messrs. Ruston-Bucyrus, 
Limited, of Lincoln. It may be recalled that 
this machine, which was described in ENGINEERING, 
vol. cxxxvii, page 359 (1934), embodied a number 
of original features, of which perhaps the most 
important were a very low weight in comparison 
with the capacity of the machine, and the mounting 
of the swinging frame on three conical rollers. 
The marked success of this machine led the makers 
to decide on the marketing of a §-cub. yard model 
on generally similar lines, and both models are 


!oil bath. The shafts are mounted in ball or roller! being exhibited at the Fair. 
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The new §-cub. yard model is illustrated in Fig. 21, | the heavy overloads usually encountered in polishing. 


Plate X XV, the machine being shown equipped as a 
shovel, but without a cab, as it was on test when the 
photograph was taken. It can be supplied for 
shovel, dragline, skinner, drag-shovel, grabbing 
crane, or crane work, the conversion from one type 
to another being simply and quickly made. The 
power unit is a three-cylinder Ruston airless-injec- 
tion engine with a cylinder bore of 5} in. and a 
stroke of 8 in. The engine develops 54 brake 
horse-power at 950 r.p.m., and the fuel consumption 
is approximately 1} gallons per hour. It is air- 
started, the air being compressed by an independent 
petrol-driven unit. Either an electric motor or a 
petrol engine can be fitted in place of the airless- 


injection engine if required. The revolving frame | 


is built up of a steel centre casting with deep section 
girders and welded steel side frames incorporating 
the bearings. The frame is mounted on three 
hook-type conical rollers, the arrangement being 
described in our article on the j-cub. yard machine. 
The transmission is by double triplex chain, entirely 
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| The spindle of the machine illustrated is of large 
| diameter, made of special steel, accurately ground, 
|and runs in four ball bearings. The bearings are 
located in the best positions to take the loads 
imposed by polishing, and are enclosed in large 
housings which ensure an ample supply of lubrica- 
| ting grease. All bearing housings are protected by 
| dust-tight caps. Detachable taper-screwed false 
| noses are fitted at each end of the spindle, and these 
|can also be supplied with clamping plates to take 
polishing bobs or grinding wheels, or any other 
| special arrangement which may be required. The 
| motor is bolted to a substantial floor stand of box- 
| type section to ensure rigidity and freedom from 
vibration. It may be arranged for bench mounting, 
if desired. The polishing motor with floor stand 
is supplied fitted up complete with starting equip- 
ment, This comprises a triple-pole starting switch 
of the contactor type with no-volt and overload 
releases, and is operated by a push-button control 


| fitted in a convenient position in the body. The 


} 


enclosed and running in oil. The engine clutch is | wiring is carried in flexible metallic conduit, and is 


of the dise type, and the main transmission shaft 
is carried in roller bearings Two shafts are used 
for all the drums, clutches and brakes. The forward 
shaft carries the hoist drum, hoist clutch gear, and 
brake, while the rear shaft carries the drag drum 
for the dragline or the grabbing crane, holding drum 
and gear. The drums, clutches and brakes are 
between the side frames, and both shaft units 
are identical. A swing clutch with gear and a crowd 


clutch with gear are carried on the shafts outside the | 


frames. The drums are ayailable with laggings 
of variable diameters to obtain the correct rope 
speeds and pulls for the various equipments. 
is transmitted to the drums through two identical 
internal-expanding clutches, which are servo- 


The swing machinery is fitted with inside expand- 
ing band-type clutches operated by servo clutches. 
The swing rack is of large diameter, and is of the 
internal type. A lock is fitted to prevent swinging 
when propelling. The propelling machinery operates 


through the same clutches as the swing motion. 


The caterpillar mounting is of the firm’s standard 


design, generally similar to that on the }-cub. yard | 
There are only two travelling gears | 


excavator. 
below the frame, and a high ground clearance is 
obtained, The machine is available in two models, 
“Standard ’’ and “Special.” The former has a 
track-link width of 16 in., and overall width of 
8 ft. 2 in., an overall length of 10 ft. 2} in., and a 
bearing area of approximately 23-5 sq. ft. The 


*“ Special ’’ model has a track-link width of 20 in.,|to 110 deg. 
an overall width of 8 ft. 10 in., an overall length | and is 


of 10 ft. 2}in., and a bearing area of approximately 
29-4 sq. ft. The normal travelling speed for both 


Power 


| ready for connecting to an electrical supply. Nipples 
| for grease-gun lubrication of the bearings are fitted. 
| The details of the two-bearing type are similar to 
the four-bearing type, and these machines are 
recommended for lighter polishing. 

A comprehensive range of shearing machines, 
bending machines, and presses is being shown by 
Messrs. F. J. Edwards, Limited, 359-361, Euston- 
road, N.W.1. The shearing machines include 
guillotine models for power and treadle operation, 
throatless or irregular shears, and hand-operated 
interior cutting machines. A universal shearing, 
machine, shown under power, has a 30-in. throat 
and a capacity up to 14-gauge mild steel. Straight 


| or irregular outside or inside cutting can be done 
operated, Large outside band-type brakes are fitted. | 


on the machine, and no holes need be drilled for 
starting inside work. The bending machines include 
the hand-lever model illustrated in Fig. 24, Plate 
XXV. This appliance is suitable for flat, round, 
square and other sections, which may be bent either 
hot or cold into right, obtuse, or acute angles 
quickly and accurately, The bender is very simple in 
design and is of robust construction. The work is 
clamped between the two jaws shown, the actual 
bending being done by the third jaw, visible at 
the front, which pivots round a centre. The edge 
of the fixed jaw is in line with this centre as 
shown. The bending jaw is provided with a pro- 
jecting pin on the under side, and this makes 
contact with a stop, adjustable in a circular 
groove to limit the bend to any desired angle up 
The machine weighs only 57 Ib., 
therefore readily portable. It can be 


| fastened down by four bolts to any convenient 
| bench. 


A marked advantage of the tool is that 


machines is 0-85 m.p.h., but all Diesel and petrol | complete squares or more complicated forms can 
machines, except positive crowd shovels, can be | be readily bent with the fixed jaw inside the shape. 


fitted with two-speed independent propelling machi- | 


nery. This gives alternative speeds of 0-85 m.p.h. 
and 1-5 m,p.h. 

A model of a large-scale, fully-automatic, chromium- 
plating plant is shown by Messrs. W. Canning and 
Company, Limited, 133-137, Great Hampton- 
street, Birmingham, 18, The plant consists essen- 
tially of the plating vat, the swilling vat to remove 
the chromic acid, the neutralising tank, the cold 
swilling vat, and the vat for hot final swilling. 
the vats are arranged in line. The articles to be 
plated are hung on cathode suspenders and carried 
around the plating vat, and later down the lone of 
“ swills”’ by chain conveyor, arrangements being 
provided for lowering and lifting the loaded sus- 
penders in and out of each vat at properly spaced 
times. The apparat is is provided with four speeds 
to permit variations of plating time. 

The firm are also showing two polishers for 
alternating-current operation, one being of the four- 
bearing type and the other of the two-bearing type. 
The four-bearing machine is illustrated in Fig. 23, 


on the firm’s own very extensive experience of the 
requirements for polishing. Every component part 


All | 


The capacity for cold bending is up to 1 in. by } in. 


| for flat bars, up to @ in. for squares, } in. for rounds, 
j and 23 in. by ;’; in. for angles. 


For hot materials 
the capacity is increased up to 2,%, in. by } in. for 
flats, 1 in. for squares, 1,", in. for rounds, and 
2} in. by ,; in. for angles. Other machines shown 
by the firm include bending rollers for forming 
sheets into tubes, both of the ordinary and slip-roll 


|elevating open-end steel platform, suitable 
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direction without leaving his seat. Apart from the 
model described, the firm manufacture a number of 
special trucks, including one fitted with hydraulic 
to 
lifting and transporting stillages, hand trucks an 
so on, a low-chassis model with a fixed platform 
fitted with a 10-cwt. luffing crane, various models 
with steel tipping bodies, a unit equipped for 
mechanical sweeping and water spraying, and the 
unit illustrated in Fig. 22, Plate XXV. This illus. 
tration shows an articulated bolster-model truck con- 
sisting of one of the standard trucks with a special 
platform carrying a ball-and-socket coupling to 
which the trailer is attached. The coupling provides 
a quick and simple means of connecting and dis- 
connecting the trailer, and the latter is provided 
with legs for standing alone. These legs can be 
swung up when the trailer is attached to the tractor, 
as shown in the illustration. 

Messrs. Dominion Machinery Company, Limited, 
Hipperholme, Halifax, have a comprehensive dis- 
play of woodworking machinery under power. A 
number of these are standardised products which 
have already been described in our columns, among 
which we may refer more particularly to the Super 
Elliot woodworker, described in vol. cxxix, page 210 
(1930), the combined hollow-chisel and chain mor- 
tiser described in vol. cxxx, page 395 (1930), and 
the cross-cutting and trenching machine described 
in vol. exxxvii, page 185 (1934). Most of these 
machines have been recently improved in detail, 
and in the case of the universal woodworker, a new 
model, similar to the original machine, but of smaller 
size, has been introduced. A’ typical example of 
the improvements in detail is afforded by a 30-in. 
motor-driven bandsaw, which has now a graduated 
canting table, vulcanised tyres, a ball-bearing saw 
guide and other new features. It is made with 
integral motor for three-phase alternating current 
operation, and can also be fitted with a chain-coupled 
motor for direct current or other supply. 

The only machine which is actually exhibited at 
the Fair for the first time is a motorised hollow- 
chisel mortiser. We have described several mor- 
tising machines made by the firm in the past, a 
typical example being afforded by the combined 
chain and chisel model dealt with in vol. cxxxvi, 
page 264 (1933). The new machine, which is illus- 
trated in Fig. 25, Plate XXV, embodies the same 
general features as these mortisers, and is, in fact, 
similar to the firm’s earlier hollow-chisel mortiser, 
except that the motor is mounted vertically instead 
of horizontally, resulting in a simplification of the 
design. Among other features to which particular 
reference may be made, there is a centralised blower 
directly over the chisel which keeps the setting-out 
marks on the timber clear of chippings, thus enabling 
the operator to get on with the work more quickly. 
Stop bars are available to enable the setting out of 
each piece to be dispensed with on repetition work. 
The stop bar results in a considerable economy in 
time, and reduces the danger of mistakes being made 
to a negligible amount. 

In ENGINEERING, vol. cxxvii, page 683 (19: 
a description was given of an inclined colliery 
screen manufactured by Messrs. The Sunderland 
Forge and Engineering Company, Limited, 60, 


1929), 





Fenchurch Street, E.C.3. The firm are showing 


type, grooving machines for closing the side seams | another screen of later type at the Fair, together 
on box and pipe work, a wheeling and raising | with a welding set for metallic are welding. The 
machine for motor-body and panel work, and wiring | screen, which is illustrated in Figs. 26 and 27, 


machines for wiring the edges of straight, curved, or | 


cylindrical work. 


on the opposite page, is suitable for use with coal, 


| coke, gravel, cement, or any similar material which 


When describing the exhibits at last year’s Fair, | requires expeditious and accurate grading. It is of 


| we dealt with a heavy-duty petrol truck exhibited 
by Messrs. Reliance Trucks, Limited, Vale Works, | 


Heckmondwike, The description appeared in 


ENGINEERING, vol. cxxxvii, page 184 (1934), and it | 
may be recalled that the leading features of this | 


welded construction, and is intended to deal with 
large capacities. The principle is simple, being the 
leosening and stratifying of the material to be 
screened by imparting a series of rapid vibrations, 
as it travels over a woven-wire or punched-plate 


truck, which is again being exhibited, are that it| screening surface. To give even vibrations one 
can be fitted with either a 3}-h.p. or 6-h.p. engine, | the whole screen area, and to avoid secondary 


the former providing sufficient power to carry a| 
Plate XXV. The design of these machines is based | load of 1 ton up a gradient of 1 in 20, and the latter|a fully-floating vibrating frame, to which 
sufficient power to carry 2 tons up a gradient of | 
lin 14. The complete power unit is mounted on a | ch . 
has been carefully studied, and the whole machine | turntable, and reverse is normally obtained by | orends of the screen surface are rigidly fixe 


the screen has 


vibrations in the screen surface, ; 
the 


woven-wire or plate surface is attached, in contra- 
distinction to the type in which “sy sally ee 
. ASwi 


is of particularly robust construction. The motors|simply swinging this unit through 180 deg. If | be clear from the illustrations, the vibrating mech- 


are fitted with squirrel-eage windings, which are | required, however, a reversing box can be fitted | anism is mounted ona channel-iron bridge, 
totally enclosed, and are constructed to withstand | so that the operator can drive the truck in either! part of the frame, over the centre of the screen. 
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§. 20. 6-Ton O1L-ExGrxep RoLtLer; Messrs, AvVFLING-BARFOoRD, LIMITED. 
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HaNpb BENDING MACHINE ; MEssRs. 
J. Epwarps, LIMITED. 
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; Yarp Excavator; Messrs. Ruston-Bucyrus, LIMITED. 
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Fic. 25. Hottow-CuisEL MorTISER; MEssRs. 
DoMINION MACHINERY CoMPANY, LIMITED. 
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Fie. 28. 


Etectric-WeLipine Equipment; Messrs. SUNDERLAND ForGE AND ENGINEERING 
Company, LimirTeb. 


The vibrator itself is very simple and not likely; The electric welder, illustrated in Fig. 28 | 
to get out of order. It is driven by a 1}-h.p.|above, has been introduced to meet the 
motor made by the firm, and specially designed} demand for a set of robust construction, suit- 
to withstand vibration. The motor is coupled} able for the heavy duty and rough usage met 
directly to the vibrator by a flexible coupling. The | with in shipyards, engine works, dry docks, .&c. 
vibrator shaft is fitted with an eccentric, which, It has been designed with a view to compactness 
ar of the usual strap, runs in a second eccentric. | and moderate weight. At the same time, thes 
ae of this second eccentric is coupled by | desirable qualities have not been attained at the 
1e connecting rod visible in the illustrations to the | expense of adequate power and mechanical strength. 
centre of the screen, and the amount of eccentricity |The machine is built in two. standard types 
both eccentrics is such that, when opposed, all | alternating-current drive and direct-current drive, 
a motion ceases, and no vibration takes}and embodies the high-class construction and 
place. When added together, on the other hand, | reliability characteristic of the makers’ well-known 
- full amplitude is transmitted to the screen.| marine electrical machinery. It can be supplied 
- eccentricity can be varied in this way while| with a single generator, for one operator, or 
nu machine is operating by turning the handwheel| with two generators, for two operators,.driven 
on the vibrator. This adjustment, together with} by one motor. The generator is of the self-excited 
@ variation in the inclination of the screen, enables | type with a drooping characteristic. The open- 








precise treatment to be obtained of the material 
being screened. The tilting of the screen is effected 
very simply, one end of the frame being mounted 
on pivots, as shown, and the other being raised 
or lowered by altering the position of the nuts 
on the serewed rojs shown. ‘The screen illustrated 
1s 5 ft. 10} in. long by 5 ft. 0} in. overall width, 
but any size can be supplied from 4 ft. long by 
4 ft. wide up to 12 ft. long by 6 ft. wide, with 
either single or double surface. 


circuit voltage is 75, and the current range_ is 
40/300 amperes at 25 volts to 30 volts for metallic 
are welding. This covers all the usual needs of 
|shipyard welding work. It can also be used at 
higher welding voltages with correspondingly 
reduced current. The nominal output of, 300 
amperes is easily obtainable with an adequate 
reserve. Two main tappings are provided, one giving 
40 amperes to 150 amperes for electrodes up to 
| No. 8 S.W.G., the other 120 amperes to 340 amperes 
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Fig. 29. Unrr Heater ; Messrs. Toe STANDARD 
AND Pocutn BrotHers, LIMITED. 


for larger electrodes, Any intermediate current is 
readily obtained by means of a finely-graduated 
field regulator. The regulator is light and easily 
portable and connected to the generator by a length 
of tough rubber-sheathed cable, so that the operator 
can place it close at hand and arrange his current 
adjustments without leaving his work. This is a 
useful feature when it is realised that the generator 
can seldom be placed close to the work under 
shipbuilding and ship-repairing conditions. The 
operator need only go near the machine for starting 
up and connecting his cable to the desired current 
range. There are no other adjustments on the set. 
The regulator is calibrated in amperes at 25/30 
volts, enabling the operator to set the current to 
the required value without waste of time or elec- 
trodes. No brush movement is necessary, commuta- 
tion is perfect from no-load to short circuit over 
the entire range, and, on account of the strong 
main field, there is no possibility of accidentally 
reversing polarity. The machine is self stabilising, 
and does not require any external smoothing 
apparatus. It wastes no power in resistances, and 
has no exciter. The are is cl.imed to be abso- 
lutely steady at every point in the current range, 
and is stated to produce a first-class weld with a 
minimum demand on the operator's skill. 

The practice of heating workshops, garages, and 
similar buildings by means of unit heaters suspended 
from the roof possesses several marked advantages, 
and is rapidly increasing in popularity. A typical 
unit for this purpose, manufactured by Messrs. The 
Standard and Pochin Brothers, Limited, Evington 
Valley-road, Leicester, and shown at the Fair, is 
illustrated in Fig..29, above. The heater consists 
essentially of two cast-iron headers, joined’ by a 
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series of tubes provided with copper gills. 
headers and tubes are enclosed in the gasing shown 
in the illustration, and air is blown across the 
gills by a motor-driven fan and, after heating, is 
directed downwards by the deflector plates shown. 
Heating up is rapidly effected, and the temperature 
can be accurately controlled. There is a natural 
tendency for hot air to rise and to be dissipated 
through the roof and other high-level surfaces, but 
this tendency is reduced to a minimum by delivering 
the warmed air to a low-level working zone, and 
each heater can be conveniently located where it 
will best fulfil its purpose, but without occupying 
any valuable floor space. Thus distribution of the 
hot air is even and rapid, and after giving up part 
of its heat to the low-level surfaces, it rises past 
the heater, where the fan introduces further warm 
air and recirculation ensues. As regards the actual 
construction of the heater, the tubes are expanded 
into the headers, the steam or hot water being fed 
into the upper header and the return pipe being 
connected to the lower header. The assembled 
heater is tested to 300-lb. per sq. in. hydraulic pres- 
sure, and is suitable for steam pressures up to 100 Ib. 
per sq.in. The tubes are of heavy-gauge solid-drawn 
copper, the gills, which are also of copper, being 
attached by a mechanical process which makes 
them in effect an integral part of the tube. The 
casing is made from heavy-gauge sheet steel with 
as few joints as possible, such joints as are necessary 
being welded. The casing is further stiffened by 
interior angles. The fan consists of a cast-iron 
centre hub with integral brackets set at the correct 
angle, to which the blades are attached. The fan 
hub is mounted directly on the motor shaft. The 
motors are of British manufacture, built to the 
appropriate B.S. Specification, and have drip- 
proof enclosures. They are equipped with ball 
bearings as standard, but sleeve bearings can be | 
fitted ,if required. They are available for single- | 
phase, three-phase or direct current, and totally- 
enclosed or flame-proof machines can be supplied, 
if necessary. The heaters can be operated in 
conjunction with ducting, or with air filters. 
Difficulties have often been experienced in the 
satisfactory and continuous irrigation of the wet 
bulbs of wet-and-dry bulb distance hygrometers, 
but a method termed condensate irrigation has been 
introduced by Messrs. Negretti and Zambra, 38, 
Holborn Viaduct, E.C.1, which has been found to 
overcome these troubles. A wet-and-dry bulb 
instrument with the wet bulb irrigated by this 
means is shown on the firm’s stand, and is illus 
trated in Fig. 31, on this page. The system is 
specially applicable for use in ducts, &c., where 
conditions of very low humidity are experienced, or, 
alternatively, where a large volume of air is passing | 
over the bulbs and the bulb is considerably above | 
or below normal air pressure. A supply of steam is | 
led by means of some 30 ft. to 40 ft. of copper | 
tubing to the dual fitting, where condensation takes 
place. The water thus obtained is distributed | 
through a cooling coil to a perforated pipe on the 
muslin of the wet bulb, the amount of irrigation 
being regulated, by means of the needle valve visible 
in the figure, to suit individual requirements. If | 
necessary, any excess water can be collected and 
discharged to the outside of the duct. 


In addition to this instrument, Messrs. Negretti 
and Zambra are showing a representative selection | 
of other instruments, including automatic controllers | 
for steam, gas, oil, water, brine or electricity. 
Those for temperature control comprise indicating, | 
non-indicating, and one pen or two-pen recorders, 
based on the mercury-expansion principle. They | 
have a minimum time lig, and an all-steel system 


| tappings for each scale. The instrument is supplied 
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Fig. 30. THermo-CouPLe AND REsiIsTancg Pyro- 
METER ; Messks. NEGRETTI AND ZAMBRA. 


| illustrated in Fig. 30, above. This is a combined 
thermo-couple pyrometer and electrical resistance 
thermometer, suitable for use in boiler house and 
similar practice, where wide ranges of temperature 
have to be measured. A change-over switch is 
fitted on the indicator case, as shown, and a double 
scale is provided, the thermo-couple registering from 
0 deg. F. to 300 deg. F. on the upper scale, and the 
electrical resistance thermometer from 0 deg. F. to 
1,500 deg. F. on the lower. A selector switch is also 
provided on the instrument, and can be arranged 
for any number of thermo-couples or resistance 
points, the instrument illustrated having three 


complete with two accumulators, and can be 
arranged for flush panel mounting if desired. 
Alternatively, it can be supplied as a portable outfit 
in a teak case. 

A wide range of smal] petrol engines of both the 
air and water-cooled types is being exhibited by 
Messrs. The Villiers Engineering Company, Limited, 
Wolverhampton, together with two-speed gears and 
free wheels for cycles and a range of safety stoves. 
The engines manufactured’ by this firm have a 
world-wide reputation, and are very largely used 
on motor-cycles and wherever a small reliable power 
unit is required. Several of the engines have been 
described in our columns, both as separate units 
and in connection with other machinery, and we 
may refer our readers more particularly to the 1-h.p. 
single-cylinder unit described in vol. cxxxviii 
page 350 (1934) and the 1-3-h.p. hopper-cooled 
model and 3}-h.p. air-cooled model, described in 
vol. cxxxi, page 213 (1931). These models may be 
regarded as typical of the firm’s products and are 
all on exhibition at the Fair. 

The two-speed gear for pedal cycles, illustrated in 





Fig. 32, on this page, is a new model, and possesses 


| the marked advantage that it can be fitted to a fixed- 


gear machine without structural alterations. The 


| gear consists essentially of two sprockets side by side | 
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Fie. 31. Wert ann Dry THERMOMETER BvLns: 
Messrs. NEGRETTI AND ZAMBRA. 








Fic. 32. Two-Speep Gear For Bicycues ; MESSRS: 
Tue VILLIERS ENGINEERING Company, LIMITED: 


A free wheel is fitted in the outer of the two counter- 
shaft sprockets to permit of free-wheeling on top 
gear. To obtain bottom gear, the countershaft 
clutch is opened. The main drive will then be 
transmitted straight to the back hub, the outer 
countershaft sprocket running idly. The clutch is 
closed to obtain top gear, the drive being then 
transmitted from the inner to the outer sprocket 
on the countershaft, and thence to the outer sprocket 
onthe hub. It will be observed from the illustration 
that the two outer sprockets are arranged to gear up. 
so that the outer hub sprocket will be driven faster 
and will over-run the larger inner sprocket, whic h 


is employed. In the :hermo-electric controllers for | on the rear hub, the sprockets being connected by a| nowrunsidly. A variety of ratios can be chosen, the 
furnace temperature shown, all contacts are operated | free wheel, so that the outer sprocket can over-run | limiting condition being that the outer hub sprocket 


by a synchronous motor, and to ensure reliability | 


the inner one. There is a corresponding pair of | 


over-runs the inner on top gear. It will be obser ved 


mercury tube switches are used for all contacts. | sprockets on a countershaft, carried below the fork | that there are no gear wheels incorporated in the 
Other appliances exhibited include pressure con- | of the bicycle by means of the special bracket shown | gear, and that the respective chain sprockets always 


trollers of various types, mercury-in-steel thermo-|in the figure. The main cycle chain passes round | remain in accurate alignment. 


The various parts 


meters with micro-bore capillary tubing, rendering | the large crank driving sprocket, the jockey wheel | of the gear can be made of substantial size without 


any compensation for ambient temperatures gener- | visible in the illustration, and over the upper and | being heavy, and as the clutch is of the posi 


ally unnecessary, thermo-couple pyrometers, electrical | 


lower inner sprockets. The two outer sprockets are 


tive 


y 


pin type, a very long life without the necess 


resistance thermometers, and a new vacuum gauge | connected by a short separate chain. The sprockets | for careful maintenance may be confidently anti 


giving open readings over the range usually required | on the countershaft can either run independently or | pated. 


for power plants, &c. A recently-developed instru- | 


be connected together by means of a pin clutch, the 


ment which we have not previously described is | operation of this clutch affecting the change of gear. | shown by Messrs. Villiers are somew hat outside © 


All the running parts are mounted 


either ball or roller bearings. The safety stov 
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scope, but it may be mentioned that they utilise 
petrol as a fuel, and are of the folding type, suitable 
for camping, yachting, and so on. 

As concessionaires for Messrs. Warsop Petrol Drill 
and Tools, Limited, of Nottingham, Messrs. George 
Cohen, Sons and Company, Limited, of 600, Com- 
mercial-road, London, E.14, are showing in operation 
the Warsop petrol-driven road-breakers and rock 
drills. These tools, being entirely self-contained, 
avoid the major disadvantage of the compressed-air 
drill, that it can only be used in conjunction with a 
somewhat cumbersome compressing plant and 
within the range permitted by the connecting hose. 
Fig. 33, page 520, illustrates the Warsop road- 
breaker in section, while a photograph showing 
the exterior is reproduced in Fig. 34. The 
motive power is supplied by an inverted two-stroke 
petrol engine, contained in the upper portion of 
the machine. The working cylinder is extended 
downwards to accommodate a hammer piston 
similar to that employed in pneumatic road-breakers, 
having its lower end, of larger diameter, sliding in a 
counter-bored cylinder which provides the necessary 
cushioning at each end of the stroke. There are 
two rings on the smaller portion of the hammer 
piston, and one on the larger portion. The engine 
piston and the hammer piston being opposed in the 
one cylinder, the explosion of the charge forces 
them apart, the hammer piston striking the road- 
breaker steel and the engine piston completing the 
full two-stroke cycle. The return of the hammer 
piston is effected by the admission of gases to the 
underside of the large diameter portion, through a 
by-pass port uncovered by the engine piston during 
its upward stroke. 

At one end of the engine crankshaft is a flywheel 
magneto, and the other end carries a fan which 
circulates cool air past the whole length of the 
machine. For starting purposes, a detachable 
handle is provided, which fits on the fan end of 
the crankshaft. As is usual in small two-stroke 
engines, the petroil system of lubrication is adopted. 
The ignition being fixed, only a throttle control is 
required for operation, and this is of the twist-grip 
pattern, incorporated in the handle on top of the 
engine casing. A throttle stop is so arranged that 
the machine will tick over without stopping if 
desired. The carburettor is of simple design, with 
pilot and main jets, and has the float chamber 
concentric with the mixing chamber, so that the 
mixture is maintained constant although the 
machine may be inclined to a considerable angle. 
It is claimed that uniform operation is ensured to 
within 15 deg. of the horizontal. At normal running 
speed, 1,800 blows per minute are struck by the 
hammer piston, the fuel consumption under average 
working conditions being given as 2 pints per hour 
The Warsop rock drill works on the same general 
principle as the road-breaker, but with modifications 
to permit a constant turning movement of the bit, 
which is hollow, the exhaust gases from the engine 
being employed to clear the hole, as in the case of 
pneumatic rock drills. It was described in Enet- 
NEERING, vol. cxxxvi, page 542 (1933). 

Messrs. Cohen are also displaying the Premier 
power-driven sprayer, for applying standard cold 
bitumen emulsions to road surfaces, direct from 
the drum. This machine consists of a steel frame 
mounted on four wheels and supporting a 2-h.p. 
four-stroke Lister engine connected by a Texrope 
drive to a gear pump which delivers to two armoured 
hoses terminating in valve-controlled spray arms. 
The bracing of the frame is carried down nearly to 
ground level, forming an incline up which the 
full drum of emulsion is parbuckled by means of a 
hand winch and two wire ropes. At the top of the 
incline the drum lands on two pairs of rollers, a 
short discharge pipe is fitted in place of the bung, 
and the drum is rotated so that the discharge 
Pipe feeds into the suction trough leading to the 
pump. A perforated tray in the trough prevents 
foreizn matter from entering the pump, and spring- 
loaded relief valves by-pass the pump discharge 
back to the trough when the spray control valves 
are closed. The rear pair of road wheels-are fitted 


With ball bearings. The front wheels are mounted | 


on a swivelling axle provided with a draw-bar. 
For transport to a distance, the drum winch can 
be used to draw the machine up an incline of planks 





on to a lorry. The makers guarantee a minimum 
output of 200 gallons per hour, using a standard 
road emulsion, with a gang of three men: one 
hauling, while the others handle the two spraying 
nozzles. 

The exhibit of Messrs. Evershed and Vignoles, 
Limited, Acton-lane Works, Chiswick, London, 
W.4, includes a demonstration equipment, the 
object of which is to show how the flow of gas 
through pipes may be indicated and recorded at a 
distance. In principle it is similar to that supplied 
by the firm to Messrs. Stewarts and Lloyds new 
steel works at Corby, and consists of a ring-gauge 
originating movement, made by Messrs. George 
Kent, Limited, Luton, which measures the difference 
of pressure across an orifice plate fixed in the gas 
main. This originating movement is connected 
to an Evershed-Midworth control movement and 
transmitter so that the indications of the ring 
gauge can be transmitted to a distance. 

The apparatus at the transmitting end is mounted 
on a panel which also carries a rectifier, so that the 
direct-current supply necessary for operating the 
motor unit of the Midworth transmitter can be taken 
from an alternating-current circuit. The ring-gauge 
and control movement together with the control 
milliammeter and its indicating scale are mounted 
in a case, a view of which appears in Fig. 35, 
page 520, while a view of the motor unit itself is 
given in Fig. 36. The two pipes connecting the 
gauge to each side of the orifice plate can also be 
seen in the former illustration. Any variation in 
the gas flow and corresponding movement of the 
ring gauge is thus transmitted to the “ originating ” 
movement of the Midworth transmitter, and in 
this, in association with the control movement, 
transmits the appropriate current to the motor 
unit of the repeater. This motor unit, illustraated 
in Fig. 36, contains the motor itself, a resistor, 
resistor arms, and limiting contactors. The arma- 
ture is continuously energised by direct current, 
while one or other of the two field circuits is made 
or broken by the contacts on the control and 
originating movements. The current flowing to 
the line is thus regulated in such a manner that it 
is proportional in amount to the flow of gas. The 
equipment by which this current is received consists 
of a recording instrument with a 6-in, continuous- 
roll chart and an indicating instrument in the form 
of a 12-in. sector-type milliammeter which is cali- 
brated as an ammeter. In addition, there is a milli- 
ampere-hour meter which is calibrated in cubic feet. 
It is claimed that this method of transmission enables 
information as to the flow of gas in different parts 
of the works to be indicated and recorded at a 
central position, while indicators can also be placed 
in other positions for co-ordinating the various 
stages in the processes. It may be added that the 
transmitter is fitted with a scale on which the 
recording of the ring gauge is indicated. This 
enables the ring gauge to be calibrated directly, 
while subsequently the instrument at the receiving 
end can be calibrated from the transmitter. In 
this way, it is claimed, great accuracy can be 
ensured, not only in the calibration of the originating 
movement, but also in the subsequent repetition 
by the Evershed-Midworth system. 

In addition to numerous examples of their well- 
known testing instruments, the same firm are 
showing a self-protecting leakage ammeter. As is 
well known, such ammeters are always liable to 
damage from the high current which passes through 
the earthed neutral when a fault occurs. Protection 
against this current is often provided by a relay 
which acts as a limiting resistance or short-circuits 
the instrument when a fault occurs. Under such 
conditions, however, the instrument itself becomes 
inoperative until the attention of an attendant is 
drawn to it or the relay is reset. In the instru- 
ment shown, which is due to Messrs. Knowles and 
Shotter, this drawback is overcome by making 
use of the characteristics of Mu-metal. To do this 
the moving-coil type of indicator or recorder, which 
is operated by a rectifier, is connected to a trans- 
former or reactor, the latter being constructed so 
that its core becomes saturated at what may be 
considered the normal maximum earth-leakage 
current. Any increase in this current has practi- 
cally no effect on the secondary current, and there- 





fore no harm can occur to the instrument. A 
momentary short therefore passes harmlessly, and 
the instrument is again ready to record any small 
variations in the leakage current, even though 
third and higher harmonics may be present. 

As usual, Messrs. M. and C. Switchgear, Limited, 
Kirkintilloch, Glasgow, are showing a number 
of examples of their switch and control gear, 
primarily intended for industrial use. Much of it 
also is arranged to suit the operating and atmos- 
pheric conditions that are met with overseas. The 
equipment displayed ranges from a circuit-breaker 
with a capacity of 1,600 amperes at 600 volts, in 
the design of which special attention has been paid 
to compactness, to a breaker with a capacity of only 
30 amperes, intended for the replacement of ordinary 
switch and fuse units. 

The larger breaker, of which an external view 
appears in Fig. 39, page 520, is generally similar in 
design to that of the firm’s lower-capacity products. 
The top chamber and cover are of cast-iron, and 
accommodate the transformers for the trip coils and 
instruments, as well as the tank-lowering mechanism. 
The main operating and tripping gear is enclosed 
in a hinged cast-iron front cover, which also houses 
the time-limit fuses, both those in use and those 
that are spare. The tank is of welded-steel plate, 
with a channel-iron belt, and is held in position 
by eight heavy steel supporting rods. The operat- 
ing mechanism is wholly of steel or gunmetal, and 
is liberally proportioned to withstand the working 
stresses. The link and toggle motion is designed so 
as to require the minimum effort when closing. 
At the same time, it is proof against vibration and 
sensitive to tripping. Buffer springs and pads 
prevent unnecessary shock when the switch is 
opened. The contact bar is of solid high-conduc- 
tivity copper of wedge section, and is clamped on 
to steel bars which are insulated with bakelite. 
The interaction between this bar and the spring- 
loaded contacts assists the kick-off springs in over- 
coming the natural inertia of the breaker on opening. 
Heavy renewable copper blocks are fitted at each 
end of the bar to take the arc when the breaker 
is opened. The main contacts are of the firm’s 
standard hinged-finger type, which have already 
been described in Enornerrtmnc. The auxiliary 
arcing fingers are arranged in pairs, one on each side 
of the arcing contact. 

The draw-out attachment is simple in construc- 
tion, and is readily fixed. The bridge piece is 
applied to the ends of the slide bar, and is held by 
two steel pins. A square nut locates the front of 
the breaker on its centre line, and the carriage is 
moved in or out by a square-threaded screw, which 
is turned by a crank handle. The draw-out con- 
tacts are of the double-blade knife type, with steel 
pressure springs, and the openings on the fixed 
portion are protected by automatic shutters when 
the breaker is withdrawn. The tank-lowering gear 
is of the non-return worm and wheel type with steel 
rope slings. The unit is fitted with all the customary 
interlocks between the breaker, "bus bar contacts, 
and tank. 

The same firm are showing examples of their 
oil-immersed straight-on and star-delta starters. 
One of the former, with the cover removed, is illus- 
trated in Fig. 37, page 520. It is both “quick-make” 
and “ quick-break *’ in action and includes renewable 
fuses. The whole is very compact, the approximate 
overall dimensions being only 7} in. by 7 in. by 
6 in. It is suitable for starting motors up to 
10 h.p. capacity at 440 volts. The contacts are 
of heavy section copper and are easily renewed 
when necessary. In operation, a true rolling action 
is obtained, thus, it is claimed, ensuring clean 
unpitted surfaces for the full-on position. The 
moving contacts are of pressed brass of channel 
section and enclose steel pressure springs which 
control the copper contact tips. These arms are 
secured to an insulated cross-bar in such a way as 
to ensure rigidity. As already mentioned, the 
operating mechanism is of the “ quick-make ”’ and 
“quick-break”’ type, while over-current protec- 
tion is provided by fuses, which are placed on the 
load side of the starter. These fuses are of fibre 
construction with brass ends and phosphor-bronze 
clips. The starter is arranged for fixing to the 
wall. 
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Mention may also be made of the * star-delta ” 
starter, shown by this firm, an illustration of which 
appears in Fig. 38, page 520. This is designed for use 
with squirrel-cage induction motors, of which the 
starting current does not exceed 75 amperes. It 
comprises triple-pole star and delta contactors, an 
operating relay, over-current trips and “ start’? and 
“stop” push buttons, and can be fitted with an 
automatic timing device so that the change-over from 
start to delta is effected automatically. Alterna- 
tively, this automatic device can be eliminated, in 
which case the “start ’’ push button must be kept 
pressed until the motor accelerates. Either of the 
above arrangements can be fitted with a triple-pole 
isolating switch, which is interlocked with the cover. 

The timing device, when fitted, is actuated by the 
star contactor and when closed releases a spring- 
loaded centre-hinged arm, to which an oil lag restrain- 
ing plunger is coupled. This plunger has a quick- 


return valve at one end and a contact at the other, | 


so that after a predetermined time, varying from 
5 seconds to 20 seconds, depending on the adjustment 
of the spring, contact is made for the operating 
relay coil circuit. This, in turn, opens the star- 


contactor operating coil circuit and closes the 
circuit for the delta-contactor operating coil. 
The delta and star contactors are electrically 


interlocked. An auxiliary contact on the delta 


contactor opens the circuit of the operating relay | 


coil so that the relay returns to its starting position. 
The operating relay is provided with “ make ” 
and ** break "’ contacts. The magnet and armature 
are of laminated construction, and the latter is 
self-aligning in action. This feature of the design, 
combined with efficient shading rings on the magnet, 
it is claimed, ensures silent operation. The over- 
current trips, of which there is one in each phase, 
are of the thermal type, the heating elements 
having a low watt loss and being enclosed in fire- 
proof troughs. The trigger of each unit operates 
on a common trip bar and the release gives a time 
lag which is approximately in inverse proportion 
to the overload. 

The “start” push buttons are 


and “stop” 


mounted in the cover and actuate contacts which | 
are located on the base supporting the contactors, | 


s claimed, lifies | ; a are 
Py agi nly YES per cent. of the visible radiation from the 


| lamp and the intrinsic brightness is about 7 candles | 
| per square centimetre. The other sodium-vapour | 


an arrangement which, it 
construction. The stop button is also used to 
re-set the over-current trips, so that the starter 
cannot be held in against an overload. 


(T'o be continued.) 
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|impedance and power consumption have been 
reduced to a minimum. 

Professor L. S. Palmer and Mr. R. Curry demon- 
strated the reception of 40-cm. wireless waves on 
a rectangular frame aerial of variable area immersed 
|in water. It was explained that when rectangular 
frame aerials are used for the reception of wireless 
| waves having a wavelength comparable te the 
dimensions of the frame, the ratios of the height 
| and width of the frame to the wavelength must be 
adjusted to certain critical values for the current 
in the frame to bea maximum. The frame exhibited 
was made to change its dimensions cyclically, and 
in doing so the current was seen to pass through 
two critical values, a flashlamp bulb inserted in the 
frame being used as an indicator. The immersion 
of both the transmitting dipole and the receiving 
frame in a trough of water has the effect of reducing 





frame necessary, in the ratio 1: W£, & being the 
dielectric constant of water, or about 1 : 9, so that 
the whole effect can be conveniently demonstrated 
| in a lecture room. 

| An oscillator using a triode valve with an air- 
cooled anode was shown operating on a»wavelength 
| of 6 m. by the Wembley Research Laboratories of 
With 
the 
| output is 450 watts, but the output may be doubled 
by using a direct-current anode supply. Carbon 
filament heater lamps were used to estimate the 
| output visually. An experimental magnetism 
oscillator, with a continuous wavelength range from 
| 2-5 m. to 5 m. was also shown in operation. The 
| output, in this case, was about 150 watts throughout 
|the range. An automatic device is included to 
| switch off the oscillator when the load is removed, 
|thus enabling larger outputs to be obtained for 
| electro-medical diathermy without endangering the 
|valve. Two examples of modern hot-cathode 
sodium-vapour discharge lamps also formed part 
of this exhibit. One of these was a small lamp for 
laboratory work in which a source of monochromatic 
light is required. It operates directly from the 
mains with a simple series resistance calibrated for 
voltages from 100 to 250. The D lines comprise 





Messrs. General Electric Company, Limited. 
| an unrectified alternating current anode supply 





lamp was rated at 100 watts overall consumption 





the wavelength, and consequently the size of the | 
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and for the effectiveness of the results obtained 
An ordinary single-tube microscope is employed 
| with a special stage enabling the slide on which the 
object is mounted to be turned about an axis at 
right angles to the axis of the microscope tube, The 
slide is first tilted in one direction so that its plane 
jis at an angle of 7} degrees with the plane of the 
ordinary fixed stage and a photograph taken 
another photograph being then taken with the slide 
tilted through 7} degrees in the opposite direction 
the total angular movement thus amounting ~ 
| 15 degrees. The two photographs obtained in this 
| way form a stereoscopic pair and when examined 
| together in a stereoscope the object appears in 
| relief. Microphotographs of radiolaria obtained in 
this way were very effective and the method would 
| appear to have some interesting and useful appli- 
cations in metallography. We understand that it 
can be employed at high magnifications with oil. 
immersion objectives. 

We must conclude our account of the exhibits 
with a brief reference to that of the Chemical 
Research Laboratory of the Department of Scientific 
j and Industrial Research. The most interesting and 
| important feature of this was, perhaps, the produc- 

tion of potable water from sea water, resulting from 
| the properties of certain synthetic resins. Four 
tubes were employed for the purpose, the first and 
third being filled with particles of a synthetic resin 
prepared from tannin materials, while the second 
| and fourth tubes were filled in a similar way with 
| synthetic resin prepared from aniline. Ordinary 
sea water was passed through the four tubes in 
series, the effect of the first and third tubes being 
to remove the metallic constituents of the sea salts 
jand that of the other two to remove the acidic 
constituents combined with the metals. The wate 
issuing from the fourth tube was drinkable and free 
| from inorganic matter. After a period of use the 
| Synthetic resins cease to be effective, but they can 
then be regenerated in a similar manner to that 
employed with the natural and artificial zecolites 
used in certain water-softening plants. The process, 
we understand, is still in the laboratory stage, and 
| its economics have not yet been investigated. It 
may be stated, however, that the materials from 
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Peg ue the synthetic resins are produced cost only 


a few pence per pound. Finally, it may be pointed 
out that the conversion of sea water into potable 
water with no mineral content is one of the most 
exacting demands that can be made on the resins. 
































‘and was shown operating in a specially designed 
flood-lighting unit. The overall etticiency obtained | ' . . 
|is 38 lumens per watt, as compared with about | through the tannin resin previously 
'8 lumens per watt available when a gas-filled solution of common salt, and the process 


Hard water can be readily softened by passing it 
soaked in a 
may also 
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CONVERSAZIONE. | tungsten-filament lamp is used with a yellow filter. | be employed for purifying industrial effluents ; in 
(Concluded from page 500.) | As was first shown by Professor Fermi and his | 8°™€ cases, valuable products can be recovered 
Tue interest now taken in short-wave radio | collaborators in Rome, the neutron is a remarkably | which would otherwise be wasted. 





tant : , , ‘hie. | effective projectile for the production of artificial | 
t ‘ *xemplified by several exhibits. | © ive pro} P 4 
Prufeme CL. Fortereue, for instance, demon. | Padioactive bodies, and experiments were shown by| AUTOMATIC CONTINUOUS WEIGH- 
| Mr. C. H. Westcott, of the Cavendish Laboratory, ING AND RECORDING MACHINE. 


strated the production of short-wave oscillations | ® : y 
by a special form of diode valve having plane | ¢ ambridge, to demonstrate the production by wr (Concluded from page 437.) 
In our previous article on the “‘ Adequate ” 


electrodes 1 sq. cm. in area and separated by | means of radioactivity in typical elements, such as 
0-2 cm. One of the electrodes is an indirectly- fluorine and silver, and the rate at which the | tinnous weighing and recording machine we dealt with 
heated cathode, and the other is, of course, the | activity decays. The elements, after neutron | the integrating part of the mechanism, describing how 
The electrodes were connected to a Lecher- | bombardment, were transferred to a Geiger counter, | this responded to varying loads on the belt. The 
which showed both the activity and the rate of | phrase “ constant speed ” was used in connection with 
The large increase in activity obtained in | shaft c, Fig. 12, page 437, ante, but it must be ee 

, : rhe in ¢ 2 e , ; are stood that this shaft is always in synchronism with the 
produced was found to be 320 cm. As the time of | certain cases when slower neutrons are — to ets he eae An blo Gao’ Tee anethell of 
flight of the electrons between the anode and cathode | oo porn = = = — ¥s me driving the cylindrical rollers is shown in the general 
would be 1-1 < 10°* second, the anticipated |Ower neutrons being pre — 4 a sl une | arrangement views, Figs.13 and 14, on the opposite page 
wavelength of the oscillations was only 29 cm.,|°Tiginal fast neutrons to make multiple collisions | 7), upper part of this drive, which consists of a roller 
and the explanation for the large discrepancy has with hydrogen nuclei. chain, will be clear from Fig. 3, while the lower part 's 
not yet been given. interesting high-| An interesting exhibit was arranged by Professor | shown in more detail in Figs. 15, 16 and 17. y ayer stg 
frequency ammeters were also shown by Professor! D. Brunt to demonstrate the forms of motion in | taken from the inner side of the return belt in order t 
Fortescue. They are a form of ordinary hot-wire 


‘unstable fluid. The breakdown of unstable layers | ®Void inaccuracy should any ) "y —r prom 
the. | re > > > ™ or stré 0 
ammeter in which it is possible to calculate the | of air heated from below was shown by the intro. | *dhere ee fie rig) ae das: white 
frequency-correction factor exactly, owing to the | duction of smoke into the horizontal space between cords, and the driving pulley on the flat lower strand 
fact that the heater wire or wires are mounted/an electrically-heated plate and a water-cooled | .otates on the surface of the belt at one side, being 
within co-axial screening tubes. The ammeters, 
understand, have proved self-consistent, to 





con- 


anode. 
wire system, and with 85 volts between the anode 
and cathode, the wavelength of the oscillations | decay. 





Some 


glass-bottomed tray. The motion was shown to| carried by a forked lever attached to the conveyo! 
'depend upon the depth of the space. When the} frame. Contact between the pulley, the belt, and an 


we : 
within one or two per cent., at frequencies up to/depth was 8 mm. or more, the motion was of | idler below, is ensured by spring pressure. The rs ing 
75 megacyeles, and comparisons with a thermionic | cellular form with a downward flow in the centres | pulley is of considera ble width, and is yey « : 

| of the cells, but with smaller depths the flow was | ball bearings. The fulcrum and the point of applic 


ammeter have also shown a similar agreement. A Lore is 
set of instruments suitable for a range of current | upwards at the centres of the cells. Experiments | 
from 0-1 ampere to 4 amperes was exhibited. In| with fluid cooled by evaporation at the free surface |; thus no tendency for the lever to bind from an) 
addition to current measurement, the instruments | showed upward motion at the centres of the cells. | , xia} tilting or from lateral displacement of the pulley 
have proved useful as impedance standards. Actually! The apparatus exhibited by Dr. J. R. Baker for | The diameter of the pulley is such that its circumt rene 
they are of rather high impedance, but in an instru- | making stereoscopic photographs with the micro-| jis exactly 1 ft., an arrangement which simplifies the 
ment of new design recently constructed, the! scope was notable both for its extreme simplicity | calibration of the counter mechanism. 


tion of the spring load are formed as points and the 
only a minimum of contact in the forked guide. There 
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Idlers 
[.---—— Rede. Carry jing Return ___ 
Belt-weighing Idlers 


This precise size of the pulley has, however, a further 
usey to explain which it is necessary to describe the 
method by which the weight of the belt and its load is 
translated into movement of the arm actuating the 
yoke. In this weighing machine there is no large table 
carrying two or more sets of belt idlers, and the con- 
veyor load is weighed as it passes over a single set of 
idlers, which act, in effect, as a knife edge. This set 
of idlers is seen in Figs. 13 and 14. There are also two 
idlers of narrow disc form, one at each edge of the return 
strand of the belt. The weighing length of the loaded 
belt extends between the centres of the fixed idlers 
om each side of the central set. In the machine 
described this distance is nominally 10 ft., but the 
actual position of the centres is determined by using 
the driving pulley as a cyclometer, which gives a real 
weigh-length of 10 ft. measured on the belt. The 
pulley is carefully rolled over the actual surface of the 
belt and, by means of straight edges and special 
squares on the idler pulleys, the necessary distance 
between the centres of the fixed idlers is ‘accurately 
determined. The centres of the two sets of fixed 
idlers on the return half of the belt are similarly 
determined. In one case the centre is directly below 
the driving pulley, the other is arranged equidistant 
tom the centre. The return weighing length in this 
particular case is 6 ft. 

In weighing a load on a moving conveyor belt the 
weight of the belt must be automatically deducted, 
‘in order to obtain the net weight passing. In the 
Adequ ite machine this “ taring ” is done by opposing 
the weight of the loaded top strand against the weight 
of a complementary length of empty bottom strand, 
so that the actual load only is transmitted to the 
counter mechanism. By placing the narrow weighing 
idlers at the side of the return belt they are kept from 
contact with the centre portion on which, with certain 
materials, there may be an adherent residue. Not 
only must this residue be avoided by the idlers, but it 
must not be considered in the weighing operation as 
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having been discharged. The top and bottom sets of 
weighing idlers are suspended from the weighing beam 
by a pair of rods at each side of the belt. The con- 
struction for the top idlers will be clear at the extreme 
right of Fig. 1. These rods can be identified in Figs. 
18 to 21, above, which show their attachment to 
the weighing beam, as well as the relation of the beam 
to the arm to which the ball-yoke previously described 
is attached. The operation of the weights on the arm 
is resisted by the spring indicated in Fig. 10 and 
easily recognised in Fig. 3. This spring is specially 
calibrated and being equal-rated throughout its length 
is preferable to a pendulum balancing device. 

The weighing beam is supported on a pair of knife 
edges 0, one half of the beam only being shown in Fig. 19. 
Thesuspension rods hang from knife-edges p and q carried 
on short arms situated on opposite sides of the beam. 
The beam is “ staggered ” in plan at the ends, in order 
to accommodate the shackles of the suspension rods 
in which are fitted the knife-edge bearings. The whole 
of the six knife edges involved are, when the arm is 
vertical, in the same horizontal plane. The shackles 
are each formed with a Tee-head to accommodate 
their suspension rods, the arrangement being shown 
in Fig. 20. This arrangement provides two down- 
ward opposing forces tending to tilt the beam on its 
knife edge o in Fig. 18 as one or the other is the greater. 
As the beam tilts, therefore, in response to variations 
in the load, the arm oscillates and the counter mechan- 
ism is actuated through the ball gear. The arm is 
balanced in a vertical plane by the balance arm seen 
in Fig. 19. Similarly the Tee-head of the weighing 
shackle is continued beyond the suspension rod at the 
right of Fig. 20, so that the asymmetrical disposition 
of the rods can be corrected. 

As the loads on the suspension rods act in opposite 
directions in tilting the arm, the weight of the empty 
belt is automatically subtracted from the weight of 
the loaded belt, thus leaving the load only to tilt the 
arm. Apart from the net weight only of the material 
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__ Chain Drive Centre Line a= 


being thus recorded, the arrangement has the very 
important feature of eliminating errors due to material 


adhering to the return strand of the belt. The drive 
from the belt to’ the counter mechanism is by chain 
passing over a sprocket on a short shaft outside the 
casing of the recording mechanism, which shaft carries 
a bevel pinion meshing with a similar pinion on one 
of the cylindrical rollers. The drive is provided with 
an automatic tensioning device. 

The driven roller actuated can be distinguished in 
Fig. 12, page 437, ante, by the fact that it projects 
beyond the casing. The large gear wheel mounted 
upon it drives a governor, the use of which will be 
explained later, Mechanism has been omitted from 
the illustrations for simplification. The scale and chart 
drum are shown in Figs. 9 to 11, page 437 ante; 
these parts are not an essential element of the 
weighing machine, and can be omitted if all that 
is required is an indication in figures of the total 
load ing over the machine. In this case the 
machine would be fitted with the weight-indicating 
mechanism only, or, to use the manufacturer's 
distinguishing term, with the ‘‘ Weightegrator.” 
Such information may, however, be insufficient 
in many cases, when the upper part of the mechanism 
shown can also be fitted. This draws a time- 
tonnage graph upon a rectangular chart showing 
how much net weight of material has been conveyed 
and for what periods it has been conveyed. It also 
gives the tonnage feed rate perhour. This mechanism 
is known as the “* Weightagraph.” 

It is not proposed to give details of this “‘ Weighta- 
graph,” although the general features may be indicated. 
One of the difficulties in obtaining a true “ time- 
tonnage” graph of the material in transit upon a 
continuous conveyor has been that variations in the 
speed of the conveyor have not been provided for. 
Compensation for speed fluctuation is effected in the 
‘* Weightagraph ” by controlling the pen by means of 
a governor. The governor is of the centrifugal type, 
and its situation is indicated in Figs. 9 and 11, page 437, 
ante, As has been stated, it is driven from the con- 
veyor belt through the cylindrical roller gear. Speed 
variation is reflected in the governor. which causes a 
compensating alteration in the position of the pen 
for any change in speed within a limit of 6} per cent. 
above and below the mean. As soon as the conveyor 
belt ceases, the stoppage of the governor withdraws 
the pen from the chart, and the graph thus presents 
an exact record of what has taken place. 

The movement of the pen vertically is controlled by 
the position of the oscillating weighing arm which is 
coupled to the pen mechanism, as well as the ball 
yoke. The pen is carried on a parallel-motion device, 
the lower arm of which is fitted with a pointer tra- 
versing a scale quadrant showing the rate of delivery 
of the conveyor in tons per hour, &c. This pointer, 
being borne on the pen mechanism is, of course, auto- 
matically corrected for changes of speed along with 
the pen. The pen does not trace a continuous line 
on the chart, but is automatically removed at frequent 
intervals, so that the movement of the pen verticall 
is relieved from friction, and the pen may set iteelf 
accurately without being retarded by contact with 
the chart. The periodic removal of the pen from the 
chart is effected by the device shown in Figs. 10 and 
11, page 437, ante. The shaft of the driven roller a is 



































































































































































CONTRACTS. 


} 
provided with a cam at the end remote from the drive ; 
_ oscillates pf oy pape ae to a frame he omnes | Messrs. Bririse Token, Limrrep, Cheston-road, 
the upper arm of the pen parallel motion at the other. | aston, Birmingham, have received an order for 88 
The frame is suspended by thin strips of metal to give | complete roller-bearing axle-boxes for fitting to locomo- 
flexibility without undue friction, and the connection | tives and coaches of the Entre Rios Railways, Argentina. 
between the lever and the frame is of the same con- | Other orders include 80 bearings for the Belgian Railways, 
struction. The lower arm of the parallel motion is | four complete axle-boxes for the Kiao Chow-Tsinan 
similarly mounted, so that the pen can be readily | yn hina, and eight complete axle-boxes for service 
withdrawn when the governor stops. The chart | = samen. : : : 
drum is 64 in. in diameter, and is rotated by lever-|_ M=ssRs. Tue Trussep Concrete STEEL CoMPANY? 
motion clockwork. The chart can be traversed either | L™!T=D, Thames House, Millbank, London, 8.W 1, have 

12 |} : 24 | : i recently supplied their Truscon precast floors and other 
sor 13 hours of 56 hours, as requised. .. | of their materials to, and were the reinforced-concrete 
he weighing arm is continued above the level of its | engineers for, numerous buildings in various parts 
connection with the ball-yoke and the pen mechanism, | of the country, including a church, a power station, 
and terminates in a pointer which is used to indicate | hospitals, factories, offices and shops, and schools. 
the “zero” setting of the machine. This adjust- Messrs. INTERNATIONAL Combustion, Limrrep, Ald- 
ment is laid down as essential by the Board of Trade.| wych House, Aldwych, London, W.C.2, have recently 
The pointer must, of course, fall back to zero as soon | Supplied coal-handling plant for the Stourport power 
as the belt is empty. If it retreats beyond this point station of Messrs. The Shropshire, Worcestershire and 
: . : | Staffordshire Electric Power Company. Other plant 
the machine needs adjustment. Attention will also lied , ~ a a ¢ 
be drawn to any such inaccuracy by the travel i CUpPEeS TREES Ghanem, a BeeD ane Cquee 
: : y! maccuraty SY we we im 4! of a similar nature, to Messrs. Tullis, Russell and Com- 
backwards direction of the rotating pointer of the | pany, Messrs. Slough Estates, Limited, Messrs. Escher, 
counter, caused by the reversal of the differential | Wyss Engineering Works, Limited, and other firms and 


gearbox previously alluded to. Zero adjustment is | administrations. 
provided and cannot be actuated without opening the| Messrs. Srimon-Carves, Lirrep, Cheadle Heath, 


Stockport, have received an order from Messrs. The 
| Tata Iron and Steel Company, Limited, for a complete 
by-product coking plant to be built at their steelworks 
at Jamshedpur. The order comprises a battery of 54 
“ Underjet " twin-flue, compound coke ovens, arranged 
for firing by either rich or lean gas, or both, and having a 
normal capacity of 1,300 tons of coal a day, with « 
maximum capacity of 1,560 tons a day. The ovens 
will be arranged so that they may be extended later to 
give a daily ee of 4,800 tons of coal. Messrs. 
Simon-Carves have also received an order a ee 
' rs . . eas John Walker and Company (Sugar Refiners), Limited, 
mechanism can also be arranged below the conveyor | Greenock, for a new boiler has The contract com- 
level pes 7 : | prises three 30,000-lb. to 45,000-lb. per hour boilers, 
The Brown “ Adequate’ weigher, the mechanisms | fired by chain-grate stokers. The boilers will work at 
of which are patented, makes it possible to weigh | 315 Ib. per square inch pressure, and the combustion 
commodities of a very light nature, such as cereals, | chambers will be water-cooled throughout. The order 
food-stuffs, &c., while being carried and even elevated | includes superheaters, economisers, stokers, fans, motors 
at any angle within the angle of repose, without inter- | and starters, chimneys, grit catchers, and soot blowers. 
ruption as is necessary for batch weighing through a| Messrs. Hartanp anp Wotrr, Litrep, North 
hopper. The tolerance regulations laid down by the | b rw re ee Pt, a ——e a —— 
. , a ihieet Ofte . ann, | Grand Union Canal Carrying-Company, Limited, . 
merit + ogy the same for both hopper and con or an additional 18 pairs of ouaten boats (each to carry 
: , 30 tons) and butty boats (each to carry 33 tons), similar 
to those under construction, except that the hulls will 
be of mild steel instead of iron. Another order is from 
| Messrs. The Union Lighterage Company, Limited, London, 
| for an open swim-type barge to carry 300 tons, the 
dimensions being 114 ft. by 25 ft. by 7 ft. 6 in. 
arisen for the Busk Studentship in Aeronautics for the MEssrs. MERRY WEATHER AND Sons, Laren, Green- 
year 1935-1936. The Studentship, which has been | wich-road, London, 8.E.10, have received an order from 
established in memory of Edward Teshmaker Busk, is the City Council of Leicester for a motor turntable fire 

y aan, - “= * | escape with all-steel ladder to reach a height of 100 ft. 

of the value of about 150/., tenable for one year from | The ladder will be furnished with life-saving equipment, 
October 1, and is open to any British man or woman, | a monitor nozzle, and telephone apparatus. The machine 
of British descent, who has not attained the age of | will also be fitted with a fire pump capable of delivering 
25 on October 1. A student may be reappointed on | 400 gallons per minute and will be equipped with a 
the same terms for a second year. The object of the searchlight. The operation of the fire pump and ladder 
Studentship is to enable the holder to engage in we be carried out by power from the petrol propelling 
research, or preparation for research, in aeronautics, — 
and especially in those subjects, such as stability 
problems, meteorological questions bearing on flight, 
and the investigation of gusts, in which E. T. Busk 
was particularly interested. The student will be ex- 
pected to devote his whole time to research. Forms of 
application for the Studentship may be obtained from 
Professor B. Melvill Jones, Engineering Laboratory, 
Cambridge, and should be returned to him on or before 
June 8. The trustees hope to make an appointment 
during July 

Scholarships at Manchester College of Technology.— 
The Manchester Education Committee offer a limited 
number of scholarships and exhibitions tenable in any 


dust-proof casing, which is kept locked. 

The lower front door of the casing is provided with 
a lens in way of the recorder dial, so that the indications 
on this are magnified for ease of reading. The weighing 
beam is enclosed as completely as possible, and the 
whole machine is well adapted for use in dusty, dirty, 
or exposed positions. The recording and indicating 
part of the machine can be arranged at a level with the 
conveyor, instead of above it. In cases where head- 
room is limited this arrangement is convenient. The 








ENGINEERING TRAINING AND 
EDUCATION. 


Busk Studentship in Aeronautics.—A vacancy has 








BOOKS RECEIVED. 


Technical Paper No. 288. Great 
Indian Peninsula Railway. Dynamometer Car Report 
No. ll. Train Resistance. Delhi: Manager of Pub- 
lications. [Price Rs, 1-10 or 2s. 9d.] 

Dauerfestigkeitsversuche mit Schweissverbindungen. Berlin : 
VDI-Verlag G.m.b.H. [Price 8.50 marks.] 

Le Moteur @ Explosions. Volume Il. Third edition. 
By R. Devitiers and P. Mercts. Paris: Dunod. 

A Comprehensive Treatise on Engineering Geology. By 
Cyrm 8. Fox. London: The Technical Press, 
Limited. [Price 35s. net.} 

Planes Directory of the Aviation and Allied Industries, 


Railway Board, India. 


one of the three years’ full-time day courses leading 1935. London: Planes Publishers, Limited. 
to the degree of b.Se.Tech. at the Manchester Municipal | Air Ministry. Aeronautical Research Committee. Reports 
College of Technology. Candidates must have passed and Memoranda. No. 1621. Cine-Photographic 


Measurements of Speed and Attitude of Southampton 
Aircraft when Taking Off and Alighting. By A. E. 
Woopvwarp Nutr and G. J. Ricwarps. [Price ls. 
net.) No. 1623. Effect of Discs on the Air Forces on 
a Rotating Cylinder. By A. Tuom. [Price 9d. net.] 


the matriculation examination, or its equivalent, and 
must be ratepayers, or children of ratepayers, in the 
City of Manchester. The scholarships are open to 
part-time day or evening students, and others. Forms 
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TENDERS. 


WE have received from the Department of Overseas 


Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses. 
sions and in foreign countries. The closing date of cach 


tender is stated below. Details may be obtained on 
application to the Department, at the above add 
the reference number being quoted in each case. 


Travelling Portal Cranes, electric, for the Port of 


ress, 


Iquique. Chilean Ministry of National Defence, San. 
tiago; June 24. (A.Y. 13,067.) 

Metallic Fittings for Railway Carriages, in uding 
louvres, ventilators, cocks, valves, brass and steel hinges. 
galvanised tanks, cotters, lock nuts, window catches, 
locks, wash-hand basins, and flushing cisterns. Indian 


Stores Department, Simla; July 1. (G.Y. 15,130.) 

Filtration Plant, of a capacity of 5,000,000 gallons a 
day, to be erected at a site adjacent to the Linton 
Reservoir, Port Elizabeth. The City of Port Elizabeth, 
South Africa ; August 22. (G.Y. 15,140.) 

Electrical Pick-Ups, required for the reproduction of 
vertical-cut sound records. Posts and Telegraph Depart- 
ment, Melbourne ; July 16. (A.Y. 13,069.) 








PERSONAL. 


We have been asked to state that the sole manufac. 
turing and selling licence of the Universal Dryer, hitherto 
held by Messrs. THe BricuTstmpE FouNDRY ANp Ener. 
EERING Company, LimtreD, Sheffield, has been brought 
to an end by Messrs. UntversaAt Dryers Company, 
Lrmarep, 14, Regent-street, Barnsley, as from May 6. 
Mr. R. V. Farnham, M.I.Mech.E., designer of the dryer, 
is now engineer and manager to the latter company. 
In addition to a 40-tons per hour dryer installed in 
Canada, a recent order has been completed for Messrs. 
The Houghton Main Colliery Company, near Barnsley. 

Mr. Rosert Lowe has joined the staff of Messrs. 
G. D. Peters and Company, Limited, Windsor Works, 
Slough, Bucks, in connection with their activities in 
the production of special alloy irons for heat, wear and 
corrosion-resisting services, and also in connection with 
their non-ferrous metal-casting products. 

Messrs. THe Setson Macuine Toor Company, 
Limrrep, 23, Abbey House, Victoria-street, London, 
8.W.1, have appointed Major F. L. Watson, M.Inst.C.E., 
M.I.Mech.E., Post Office House, Leeds, 1, to be their 
representative for the sale of machine tools in Yorkshire. 

Mr. W. F. Harpstone, who has been with Messrs. 
G. A. Harvey and Company (London), Limited, Greenwich 
Metai Works, London, S.E.7, since 1893, has been elected 
a director of the company. 

Mr. Witrrep Cook, assistant secretary to the Elec- 
tricity Commission, Savoy-court, Strand, W.C.2, retired 
on May 11, under the age limit, after 15 years’ service 
with the Commission. 


Messrs. Brown BROTHERS, Limirep, Brown's 
Buildings, Great Eastern-street, London, E.C.2, have 


built new warehouses at 93-97, Victoria-street, Bristol, 
which will be open for business on Monday, May 20. 

Messrs. CHANCE BroTHERS AND Company, LIMITED, 
Glasgow Glass Works, Firhill, Glasgow, N.W., are recon- 
structing their plant for the manufacture of various 
window glasses. The new process which is being installed, 
we understand, is of the latest type for the continuous 
production of roofing glass for factories and ornamental 
glass for buildings. 

Messrs. Roiis-Royce, Lrurrep, 14-15, Conduit-street, 
London, W.1, have asked us to state that the rumours 
and statements that they are about to enter the aircraft- 
manufacturing business are incorrect and that the 
company’s aircraft-engine policy remains unchanged, 
namely, to remain free to work in the closest co-operation 
with all aircraft manufacturers as aero-engine specialists. 








Tae Mopet Ramway Exursrrion.—The exhibition 
organised by the Model Railway Club, which was held 
at the Central Hall, Westminster, London, 8.W., from 
Tuesday, April 23, until Saturday, April 27, illustrates 
the fascination that a railway still exercises over a large 
section of the population young and old, and indicates 
the amount of high quality amateur skill and_patience 
which is being expended on this class of work. Incident- 
ally this form of activity, though it may have been 
British in origin, is now spreading to other countries, 
and the Association Francaise des Amis des Chemins de 
Fer is showing some excellent examples of native railway 
practice. The models were arranged in groups corre- 
sponding to the four principal British railway systems, 





of application and all necessary information may be 
obtained by writing to the Registrar, College of 
Technology, Manchester, 1. Completed forms of 
pplication must be received on or before June 20. 


No. 1626. Interference Effect of Surface of Sea on a 
Flying Boat. By W. L. Cowiry and G. A. McMrILian. 
[Price ls. net.) No. 1627. Tests of Six Aerofoil Sections 
at Various Reynolds’ Numbers in the Compressed-Air 
Tunnel, By E. F. Retr, R. James and A. H. BEtt. 
[Price ls. 6d. net.) London: H.M. Stationery Office. 

Origins and Development of Applied Chemistry. By J. R. 
Partineton. London: Longmans, Green and Com- 
pany, Limited. [Price 45s. net.) 

The Directory of Contractors and Public Works Annual, 





ComMMITTRE ON Key INpustry Dvutres.—-The Board 
of Trade has appointed a committee to consider the 
position that will arise on the expiry, on August 19, 1936, 
of the duties imposed under Part I of the Safeguarding 


locomotives being kept separate from other rolling stock, 
an arrangement which assists comparison. Modernity 
perhaps receives more than its fair share of attention, 
though history is not forgotten. Thus, in the Great 
Western Section, a model of the Windsor Castle at the 
head of a six-coach Cheltenham Flyer is to be found 
adjacent to others reproducing those erstwhile record 
breakers, the City of Truro and the Duke of Connaught. 
In the London and North Eastern Section are models of 
some current Great Central engines and stock, together 
with more modern examples of Pacifics and other modern 
types. Pacifics are also well represented in the London 





of Industries Act, 1921, as amended by the Finance Act, 1935. Edited and compiled by C. W. Biacar. 
1926, and to report whether, and how far, in the interests London: Wightman and Company, Limited. [Price 
of Imperial defence, and having regard to the provisions 17s. 6d. net.) 


Report of an Inquiry into the Effects of Existing Economic 


of the Import Duties Act, the various duties now in force 
Circumstances on the Health of the Community in the 


should be continued and duties should be imposed on 
articles not included within the scope of the present County Borough of Sunderland and Certain Districts 
duties. The Chairman of the Committee is Sir Geoffrey of County Durham. London: H.M. Stationery Office. 
Ellis, Bart., and the members are Brig.-Gen. Sir Harold [Price 9d. net.} 

Hartley, C.B.E., F.R.S., Mr. W. Benton Jones, and| United States Bureau of Mines. Bulletin No. 382. 
Sir Allan Powell, C.B.E. Mr. W. H. L. Patterson, Board Permissible Coal-Cutting Equipment Approved Prior 


Midland and Scottish section, as are Royal Scots, and @ 
mode! of the 2-2-2 Toronto marks a stage in London and 
North-Western history. Among the Southern Railway 
exhibits is an internally fitted Atlantic Coast express and 
Lord Nelson engine. That models will sometimes 
work is shown by a locomotive built by a London and 
North-Eastern Railway driver and driven by its con- 
structor on a 70-ft. track, while other, though smaller 





of Trade Great George-street, London, 8.W,l, has been, to July 1, 1932. Washington: Superintendent of 
appointed secretary to the Committee. Documents. [Price 15 cents.] 








systems, fully equipped with the latest signalling appe'é- 
tus, are also shown in operation, 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the past week, 
and with order books fairly well filled, steady employ- 
ment is general. New business is still of a limited nature, 
particularly for the overseas markets, but producers 
are very hopeful of the results of the recent agreement 
arrived at with the Steel Cartel. Pressure for delivery 
of certain classes of material for home consumption still 
exists and in this category may be included requirements 
for the shipbuilding industry against contracts entered 
into some time ago. The dearth of new shipbuilding 
orders recently, however, has not strengthened the forward 
outlook for plates and sections, although some improve- 
ment in that direction is fully anticipated before long. 
The black-steel sheet makers have little reason for com- 
plaint at the present time as a very steady demand 
exists for sheets for the home market. The motor car 
industry as well as drum makers and other industrial 
concerns are all consuming fairly large tonnages and 
seem likely to do so for some time yet. Export business, 
on the other hand, is extremely poor, the demand for 
galvanised sheets being especially so. To-day’s prices are 
as follows :—Boiler plates, 91. 5s. per ton ; ship plates, 
sl. 15s, per ton; sections, 81. 7s. 6d. r ton; black- 
steel sheets, $ in., 8/1. 10s. per ton, and No. 24 gauge, in 
minimum 4-ton lots, 101. 10s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, 131. per ton, in minimum 
4-ton lots, all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade the improvement noted during 
recent weeks continues and the current output is on a 
much larger scale than it was a month or two k. The 
re-rollers of steel bars are also better off for work and in 
both cases the future is viewed with hope. The following 
are the current market quotations :—Crown bars, 
§l. 15s. per ton for home delivery, and 91. 5s. per ton 
for export ; and re-rolled steel bars, 81. 12s. per ton for 
home delivery, and 7/. 10s. per ton for export. 


Scottish Pig-Iron Trade.—Conditions in the Scottish 
pig-iron trade continue to be very satisfactory and the 
current output is being well taken up. A steady home 
demand is general and as orders on hand represent quite 
a large tonnage there is every prospect of the eleven 
furnaces at present in blast being kept going for some 
months to come. Overseas orders are still exceedingly 
searce and the weekly tonnage is of little importance. 
The current market prices are as follows :—Hematite, 
Tls. per ton, delivered at the steel works ; and foundry 
iron, No. 1, 728. 6d. per ton, and No. 3, 708, per ton, 
both on trucks at makers’ yards. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBRoUGH, Wednesday. 


The Cleveland Iron Trade.—Makers of Cleveland pig 
are in a stronger position than ever. The very limited 
output is promptly absorbed, and unsold stocks are 
smaller than producers consider desirable to carry for 
ordinary trading. Little effort is made to put through 
export sales as there is a ready home demand for 
marketable parcels. Local users are needing larger 
supplies than of late, and customers in Scotland are 
expected to make further purchases in this market. 
There is, however, keen competition for Scottish trade. 
Fixed minimum prices are ruled by No. 3 g.m.b. at 
67s. 6d. for local purposes, 69s. 6d. delivered to North of 
England areas beyond the Tees-side zone, 678. 3d. 
delivered to Falkirk and 70s. 3d. delivered to Glasgow. 

Hematite.-—Comparatively low quotations for foreign 
hematite in markets abroad, and other obstacles to 
overseas sales confine the export business in East Coast 
brands to very narrow limits, and indeed, under present 
conditions, makers and merchants are disinclined to 
negotiate with Continental customers. Some hematite 
users abroad, however, prefer Tees-side iron, and are 
prepared to pay round about the — asked if other 
difficulties in the way of export trade can be overcome. 
Middlesbrough ironmasters are using a large proportion 
of the make at their own consuming departments, and 
British consumers who have to come on the market for 
supplies are calling for increased deliveries. Stocks are 
light, and early enlargement of production is not unlikely, 
pertiontany as scarcity of steel scrap threatens to 
ecome acute. Producers of East Coast hematite ho 
to arrange substantial new contracts with buyers in the 
Sheffield district and in the Midlands. ised 
market delivery values are firm at the equivalent of No. 1 
quality of iron at 69s. here, 71s. supplied to Northumber- 


| 
| increase in export trade. 
| ments continue to turn out heavy tonnage, 
|ing railway requisites are well employed, and works 





land and Durham, 75s. to 78s. to various parts of York- 


shire, 79. to Birmingham, and 75s. to Scotland. 


Foreign Ore.—There is next to no business passing in | 


foreign ore, consumers still having large quantities to 
accept under old contracts. The price of rubio, of 50 per 
cent. quality remains at 17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.-—Durham blast-furnace coke prices 
are inclined to stiffen though supply is still ample, and 
local users are well covered. dl are not pressing 
Sales at market quotations which are based on good 
medium qualities at 19s. delivered to Tees-side works. 


Manufactured Iron and Steel.—Values of semi-finished 
and finished iron and steel are steadily upheld. Pro- 


ducers of most kinds of semis have a good deal of work | 


on hand, but would welcome expansion of forward buying 
of some commodities, Manufacturers of finished mate- 
rials are heavily sold and report more orders coming 
forward. Transactions are still largely between home firms, 


| 





but overseas inquiries encourage the hope of material ' 


Constructional-steel depart- 
mak- 


supplying material for the shipyards have considerable 
orders to execute. Subject to the usual rebates, quota- 


tions for home purposes are: Common iron bars, 
91. 128. 6d.; packing (parallel), 8l. ; king (tapered), 
101.; steel billets (soft), 51. 12s. ba. ; steel billets 


(medium), 71. 2s. 6d.; steel billets (hard), 71. 12s. 6d ; 
iron and steel rivets, 111. 10s. ; steel boiler plates, 91. 5s ; 
steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 81. 15s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 121. 10s. Black sheets (No. 24 gauge) 
are 101. 10s. delivered to home consumers, and 9. 5s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge) are 131. delivered to home customers, 
and 111. 5s. f.o.b. for shipment overseas. 


Imports of Iron and Steel.—Statistics issued by the 
Tees Conservancy Commission give the imports of iron 
and steel to Middlesbrough po sub-ports during April 
as 1,844 tons only, compared with 4,550 tons in the 
previous month, 7,604 tons in April last year, and 6,434 
tons in the pre-war month of April, 1914. 


Scrap.—Most kinds of iron and steel scrap are in 
good request. Heavy steel is fully 52s. 6d.; heavy 
cast-iron is worth 53s., clean light cast-iron is quoted 
44s. 6d. to 45s.; and machinery metal commands up to 
55s. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—Now that the distractions of the 
Royal Jubilee holidays have passed, the Welsh coal trade 
is gradually returning to more normal conditions. Ship- 
ments of coal, including bunkers, from the Welsh ports 
of the Great Western Railway Company last week were 
only 309,500 tons, showing a reduction of 126,700 tons 
on the week, as the result of the loss of one day’s ship- 
ments. While shipments appear to show substantial 
recovery for the present week, colliery order books 
are not well enough filled to ensure regularity of employ- 
ment over the remainder of May. There are still exces- 
sive stocks of large coal, which have kept pits from 
working regularly, and as the result, smalls and sized 
classes have not been adequate. Messrs. The Maris 
Export and Trading Company, Limited, as expected, 
have secured the Egyptian State Railways’ contract to 
cover the requirements of Welsh locomotive coals for 
the remainder of the year. The quantity was increased 
to 315,000 metric tons. Other important business com- 
pleted was that of the Electricity Works of Buenos 
Aires, Rosario and Lisbon, which aggregated nearly 
300,000 tons, this quantity showing some increase over 
former requirements. It will be seen, therefore, that 
the contract business arranged lately has totalled about 
600,000 tons, which, however, does not represent new 
business, but rather the renewal in slightly-increased 
quantities of previous contracts. The delegate confer- 
ence of the South Wales Miners’ Federation, on Monday 
accepted the recommendation of the Executive Council 
to to the provisional settlement of the Taff-Merthyr 
trouble that had been by the Executive Council, 
with the owners of the Taff-Merthyr Collieries in conjunc- 
tion with the Mines Department. The Taff-Merthyr 
strikers who lost their employment last October, 
strenuously op d the settlement, but there was an 
overwhelming vote, and it is now ho that the coal- 
field will no longer be menaced with the threat of strikes 
on a big scale. Values have remained on the scheduled 
basis for all classes. 


Iron and Steel.—In the iron and steel and allied 
trades, conditions have become much more stabilised 
since the conclusion of the Royal Jubilee festivities. 
The celebrations in South Wales were unprecedented, 
and passed off without any di dant feat The 
various works seem to be getting their full complement 
of men again, while the early resumption of work at 
the Eagle Tinplate Works, Neath, after 12 months’ 
idleness, is foreshadowed. These works were transferred 
by Messrs. Baldwins, Limited, to Messrs. The Metal Box 
Company, Limited, under reo ised conditions. The 
Glantawe Tinplate Works of Messrs. Richard Thomas 
and Company is also being restarted. Probably, how- 
ever, it will not be until next week, at the earliest, that 
the various works will get back into their stride as 
regards production. The export trade in galvanised 
sheets has been rather oo gens although home 
requirements seem to be well sustained. Quotations 
for tinplate bars and other products have not shown 
any variation from the quoted figures of recent weeks. 











Tue Instrrvction or Etxcrricat Enormveers.—The 
annual summer meeting of the South Midland Centre 
of the Institution of Electrical Engineers will take place 
on Thursday, July 11, under the chairmanship of Mr. W. 
Burton. The party will leave New-street Station, 
Birmingham, at 8.30 a.m., and will arrive at Lime-street 
Station, Live 1, at 10.30 a.m. The morning will be 
spent on a visit to the Mersey Tunnel, the afternoon on 
an inspection of the Port Sunlight Works of Messrs. Lever 
Brothers, Limited, and the evening on a visit to New 
Brighton. The party will entrain at Lime-street at 
7.5 p.m. and will arrive at New-street at 9.46 p.m. The 
price of each ticket, inclusive of train fare, meals, and 
conveyances, is one guinea. All members intending to 
take part should forward their application for tickets 
to Messrs. H. Hooper and R. H. Rawll, honorary secre- 
taries, 65, New-street, Birmingham, as early as possible, 
and in no case later than Saturday, June 15. 


NOTICES OF MEETINGS. 





Roya Instrrution.—To-night, 8.30 p.m., 21, Albe- 
marle-street, W.1. Conversazione. 

For meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The general condition of the local 
steel, machinery, and engineering trades has under- 
gone little change. Most sections are operating at 
recent pressure. Inland orders for a large variety of 
steel products tend to become more numerous. Over- 
seas business has been maintained. Sheffield’s output of 
steel ingots and castings is in excess of the recent average 
of 100,000 tons per month. According to the latest 
official statistics, production in March exceeded 115,000 
tons. This figure showed a rise of 9,000 tons over 
February's output, but a decline of 9,500 tons as com- 
pared with March last year, There is a sustained demand 
for basic-steel billets. Increased tonnages of acid steel 
are being consumed by railway rolling-stock makers. 
The scrap market has several bright features. Heavy 
machinery and engineering firms have good order books. 
Among the lines in demand are steelworks and ironworks 
machinery, forgings and castings for petrol-from-coal 
plant, and dredging equipment. Business in heavy 
types of crushing plant shows little expansion. Works 
specialising in the production of railway wheels, tyres, 
springs, buffers, and other furnishings are handling more 
orders. The majority of these are on home account. 
Shipyard requirements of forgings and castings are up 
to recent level. Tramway rails, points, and crossings 
are in better demand by seovinelal corporations. Coal- 
mining equipment is a progressive line. Electrical 
development schemes in this country and abroad are 
calling for large consignments of Sheffield-made steel 
and products. Further headway is reported by makers 
of automobile and aircraft steel and parts. Overtime 
operations are common at producing works. Recent 
improvement in the market for agricultural machinery 
and parts has been fully maintained. Road-making 
and house-building schemes up and down the country 
are responsible for a better demand for shovels, picks, 
rammers, trench diggers, cement-mixers, and general 
household ironmongery such as stoves, grates, and 
rain-water pipes. The tool trades are more actively 
employed. Among the latest inquiries received by 
Sheffield Chamber of Commerce are: from London for 
tweezers; from Poland for 300,000 awls; from New 
Zealand for cutters; from Danzig for machine-cuttin 
blades; from Birmingham for files, saws, tools, anc 
screws ; and from Kent for garden tools. 


South Yorkshire Coal Trade.—-The general demand is 
steady. Inland needs are on the upgrade, but overseas 
requirements are variable. Industrial fuel is in active 
request, and iron and steel works are ordering freely. 
Best hards are in short supply for shipment. Railway 
companies are placing orders in connection with summer 
traffic requirements. The needs of electricity-making 
and gas-producing concerns show a steady decline. 
The house coal market displays fresh weakness. The 
demand for foundry and furnace coke is on the easy 
side. Quotations are: Best branch hand picked, 24s. to 
26s. 6d.; Derbyshire best house, 20s. to 228,; Derby- 
shire best brights, 17s. 6d. to 198.; best screened nuts, 
16s. 6d. to 17s. 6d.; small sereened nuts, 15s. 6d. to 
16s.; Yorkshire hards, 16s. 6d. to 17s.; Derbyshire 
hards, 168. 6d. to 17s. 6d.; rough slacks, 88. to 9s. ; 
nutty slacks, 7s. to 88. 6d. 








MininGc In CzECHOSLOVAKIA.—The total number of 
mines worked in Czechoslovakia in 1934 was 292, includ- 
ing 78 collieries, 169 lignite mines, four salt mines and 
34 iron and other metal mines. The number of miners 
employed was 79,613, the great bulk, namely, 71,491, 
working in the coal mines. The iron mines employed 
3,382 men, and the salt mines 1,091. 


Tue ScieNcE MusEUM AND THE JUBILEE.—To mark 
the occasion of His Majesty’s Silver Jubilee, a pictorial 
exhibit illustrating the more outstanding inventions and 
developments of the past twenty-five years was opened 
at the Science Museum, South Kensington, London, on 
Wednesday, May 1. The engineering section of this 
display adequately indicates the advances that have 
been made in the design of aircraft, ships, locomotives, 
motor vehicles, steam turbines, and oil and marine 
engines, while the similar progress that has taken place 
in electrical power supply, automatic telephony, radio- 
communication and television is also shown. 


FaraDay House ScHo.arsuips.—As a result of the 
entrance scholarship examinations, held recently at 
Faraday House Electrical Engineering College, Faraday 
House, Southampton-row, London, W.C.1, the Faraday 
Scholarship of 80 guineas a year, tenable for two years 
in College and one year in a works, has been awarded to 
Mr. H. T. Prior. Phe Maxwell Scholarship of 60 guineas 
a year, tenable for two years in College and one year in 
a works, has been awarded to Mr. A. G. Duerdoth. 
Exhibitions of 40 guineas a year, tenable for one year in 
College and one year in a works, have been awarded to 
Messrs. R. Fergusson and T. F. 8. Hargreaves, and 

ial entrance prizes of 20 guineas, to Messrs. J 





esketh, and L. D. Vine. 
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Comirk INTERNATIONAL DES EcHAaNGES.——-Mr. Wilfrid 
Hill, managing director of Messrs. The County Chemical 
Company, Limited, Chemico Works, Bradford-street, 
Birmingham, 5, has brought to our notice the activities 
of the Comité International des Echanges, 3, Place du 
Palais Bourbon, Paris, which, he informs us, is an inter 
national organisation devoted to the praiseworthy object 
of overcoming existing obstacles to world trade. It 
brings together, from time to time, representatives of 
industry from 67 different nations to discuss ways and 
means of removing the barriers which impede inter 
national trade, has established research committees to 
investigate the possibilities of increasing trade in the 
various countries represented, and publishes a monthly 
bulletin giving information on any events bearing on 
trade questions. The second International Congress of 
Traders will take place on July 13 at Antwerp. It will be 
preceded by a conference under the auspices of the 
Antwerp Chamber of Commerce, and economists of 
different nationalities will speak on questions of trade, 
economics and finance. Further particulars regarding 
the Comité and its work may be obtained from the 
secretary, Mr. Robert Alterman, at the address in the Place 
du Palais Bourbon mentioned above 
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PURE COAL. 


Tue production of “pure coal” is the latest 
development in the art of coal cleaning, and as 
such it possesses a peculiar, if limited, technical 
interest. To some, the interest is more than 
academic, for pure coal already has industrial 
applications, small perhaps quantitatively, but 
potentially important qualitatively. Others will 
see in it a new material forming the basis for research 
and for future technical advances. To explain 
what is meant by pure coal and the implications of 
its production, it is desirable to refresh the memory 
in regard to the composition of coal and the progress 
that has already been made in the art of coal 
cleaning. Leaving out of account the rivalries of 
the two schools of thought, one of which would 








classify the major petrographical constituents of coal 
into “ bright coal” and “ dull coal” and the other 
believing that the bright coal should be further 
subdivided, it may be considered that, any coal 
consists of a structureless, pitch-like jelly in which 
is embedded a greater or less quantity of plant 
remains. There also exists a plant residue of 
another type, fusain, the origin of which has been 
variously ascribed to burnt wood resulting from 
| prehistoric forest fires or to dead wood. Fusain 
|consists of fairly heavy materia] containing from | 


4 per cent, to 30 per cent. of ash much of which | 


|has been derived from infiltration, but it has a! 
charcoal-like structure, so that the resulting air | 
cells cause it to be the lightest constituent of coal— 
a fact of considerable significance in the production 
of “ pure coal.”” The bulk of the ash of most coals 
is contained in the plant remains, probably because 
their structure naturally lends itself to absorption ; 
the jelly is the purest part of the coal and may 
contain less than 0-2 per cent. of ash, or in some 
coals over 1 per cent. In a few coals, where the 
conditions under which the seams were laid down 
have evidently not been conducive to the absorp- 
tion of ash, the plant remains may be very low in 
ash content, but these are exceptional. The prac- 
tical implication from these facts is that part of the 
bright coal containing no plant remains, commonly 
known as vitrain, is generally very free from ash— 
between 0-2 per cent. and 0°8 per cent.; the 
remainder of the bright coal, more’ or less contami- 





nated with plant remains, may contain but little 
ash, but more generally contains 1 per cent. or 
more; the dull coal, composed of plant remains 
held together by “jelly,” is usually high in ash, 
frequently between 6 per cent, and 10 per cent. 
Consequently, if a very pure fraction is to be 
extracted from coal, a coal must be chosen in 
which the “ jelly ” is nearly free from ash; from 
this the fusain must be eliminated, and from the 
remainder of the coal the lightest fractions only 
are to be isolated. This is, in essence, the method 
described by M. Maurice Bertrand before the 
Institute of Fuel on April 30, in a paper entitled 
** Pure Coal and its Applications.” 

Whilst the laboratory preparation of pure coal 
is quite a simple matter to any skilled chemist, the 
commercial production of the same article is beset 
with many difficulties. It is, perhaps, well to be 
clear as to terminology. ‘‘ Washed coal” as 
produced in any well-designed coal washer or dry- 
cleaning plant may contain between 5 per cent. and 
10 per cent. of ash, according to the nature of the 
coal and the way in which the washer is operated. 
‘Clean coal,” a product popularised by the per- 
sistent advocacy of Dr. R. Lessing, consists of a 
specially clean washed coal containing generally 
from 2 per cent. to 4 per cent. of ash. Clean coal 
is a commercial product having extensive applica- 
tions in the carbonising industries, and is only 
differentiated in practice on the production side 
from washed coal by the need for using a coal that 
can be readily cleaned from all extraneous ash 





without losing any considerable quantity of burnable 
coal with the refuse. ‘‘ Pure coal ’’ may be defined 
as coal containing less than 1 per cent. of ash and 
leven less than 0-6 per cent.: the author of the 
paper under discussion does not attempt any 
precise definition, but unless one is given it will be 
impossible to distinguish “ pure coal ’’ from “ clean 
coal.” That there is such a distinction is clear 
from the fact that M. Bertrand himself agrees that 
whereas clean coal is an article of commerce, pure 
coal is a luxury product and must command a 
luxury price. Whereas the production of clean 
coal requires little more than the elimination of 
dirt and shale, to produce pure coal it is necessary 
partly to resolve the coal substance into its con- 
stituents. The difficulty of doing this is readily 
seen by an example. In a given coal the specific 
gravity of vitrain containing 0-4 per cent. of ash 
may be 1-23; the specific gravity of clarain 
containing 1-5 per cent. of ash will not be greater 
than 1-25. It is to be remembered that the specific 
gravity of the several coal fractions is not directly 
proportional to the ash content because the plant 
remains are somewhat heavier than the “jelly.” 
The only possible known method by which these 
fractions can be separated from one another is by 
floating in solutions of carefully controlled density, 
calcium chloride being preferred for the purpose. 
A change in the second decimal place in the density 
of the solution will profoundly affect the quality 
of the product. All coals contain a proportion of 
water, partly as adhering moisture which can be 








removed by air-drying, and partly as hygroscopic 
water only removable at 100 deg. C. All this water, 
however, can be replaced by a salt solution, with 
the subsidiary, but inconvenient result of diluting 
the solution and lowering its specific gravity. To 
avoid this difficulty, M. Bertrand passes the coal 
| successively through solutions of increasing calcium- 
chloride concentration until the water has been 
replaced by solution very close in strength to that 
to be used for the separation. The flotation is 
then performed in an accurately adjusted solution, 
after which the coal and rejects are separately 
passed through the same solutions in the reverse 
order, when by progressively leaching out the 
calcium chloride they return to their original 
strength. The operation of this plant at Ougrée- 
Marihaye, in Belgium, is said to be very satisfactory. 

In the preparation of pure coal, however, this 
process must be preceded by a preliminary treatment 
to remove the fusain from the coal. Clearly, the 
separation of the banded constituents from one 
another could not be effected unless the coal were 
first reduced ‘to a small size. The coal used at 
Ougrée-Marihaye is found to give a good separation 
when it is below 5 mm. in size. For practical 
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reasons connected with the operation of the solutions | met with when producing clean coal from coals 
and the maintenance of a proper gravity, it is| suitable for the purpose—that there would be left 
necessary to reject anything below 0-5 mm. For|a considerable quantity of dirty coal, amounting 
this reason the known method of preliminary | perhaps to 70 per cent. of the total coal treated, 
concentration by the Lehmann percussion mill is | that could not be further cleaned by any process ; 
said to be inadmissible (though it is used in Ger- | this coal would not be suitable for coking, since 
many), and the Ougrée-Marihaye company have | its coking constituents would have been largely 
devised a new method for removal of the fusain,| removed, and, being reduced in size to below 
of which, unfortunately, no details were given in|5 mm., there would be considerable difficulty in 
the paper. The need for the removal of fusain | finding an outlet for it. Its high ash content 
arises from the circumstance previously noted, that, | would prohibit its use for pulverised-fuel firing. 
although floating with the lightest fractions, fusain | Interesting as the process is, and important as it 
has a high ash content. A curve in the paper,/may well become if the coal-fired internal-com- 
for example, shows that in a coal with 27 per! bustion engine comes into commercial use, there 
cent. of volatile matter the initial coal had a yet remain many problems to be solved before 
specific gravity of 1-273 and the yield of material | pure coal becomes an established article of colliery 
with 0-72 per cent. of ash was but 5 per cent. | merchandise. 
As the fusain was progressively removed, so the | 
purity of the initia] fraction became greater, the | 
| 


purest fraction containing 0-58 per cent. of ash. ATOMIC ARRANGEMENT IN 
Complete removal of the fusain enabled some | METALS AND ALLOYS. 
25 per cent. of the coal to be obtained with an ash | THE annual May Lecture of the Institute of 
content below 0-7 per cent. | Metals is delivered in London in that month by a 
There are many coals in which a slight modifica- | person of outstanding eminence in the scientific 
tion to existing processes will yield a product | world. The Lecture usually deals with some aspect 
containing from 1 per cent. to 2 per cent. of ash, | of physics or physical chemistry, but the subject 
and such material is being produced in this country has always a bearing on the metallurgical problems 
and on the Continent. It may with justification |in which the Institute is primarily interested, and 
be asked why it is necessary to take so much pains | tends to broaden its outlook. The 25th lecture of 
as is involved in the production of pure coal to| the series was delivered by Professor W. L. Bragg, 
remove so little ash. One answer that is given | F.R.S., on the evening of May 8, in the Hall of the 
to this question is that the aluminium industry | Institution of Mechanical Engineers, Storey’s-gate, 
requires electrodes containing less than 1 per cent | Westminster. It dealt with the inner structure, or 
of ash and less than 0-5 per cent. of iron and | atomic arrangement, of metals and alloys. Professor 
silicon combined and that coal of this degree of | Bragg stated that X-ray analysis had given scientists 
purity provides the necessary coke and is con-|a new method for the examination of solid bodies ; 
sidered to be more suitable for the purpose than} by observing the manner in which these rays were 
oil coke. The high-grade product is also favoured | scattered or diffracted by the regular pattern of a 
in connection with heat-treatment. 
pure coal for hydrogenation has much to recom- | the solid could be deduced. The new discoveries, 
mend it, but here the question of price must bulk | concerning the structure of metals, made by X-ray 
largely. Perhaps the most promising field is in| analysis had formed the subject of the May Lecture 
connection with the coal-fired Diesel motor ; in | delivered by his father, Sir William Bragg, F.R.S., 
the development of internal-combustion engines | before the Institute of Metals in 1916, and he 
tired with solid fuel the main problem is said | (Professor Bragg) had been asked by the Council 
to be that of preventing the ash from scoring the | to take up the account and give a brief description 
cylinders and moving parts, and it may well be|of the developments which had taken place since 
that the use of pure coal will expedite developments. that date. 
At the same time, the use of naturally pure coal; The great technical importance of metals and 
for this purpose at once suggests itself in order | alloys, continued the lecturer, made any contribu- 
to obviate the elaborate work necessary to clean | tion to a knowledge of their fundamental structure a 
coal to so high a degree of purity. There exist, for | matter of considerable interest. Three main features 
instance, in New Zealand seams of coal 6 ft. to| of structure might be distinguished. There was first 
12 ft. in thickness containing no more than 0-2 per|the inner atomic structure, namely, the atomic 
cent, of ash, and preliminary experiments might | arrangement in single crystal grains of a homo- 
well have been made with this coal ; New Zealand, | geneous alloy which was in a state of equilibrium. 
one might think, should have been the logical | There was, in the second place, the nature of the 
birthplace of the coal-fired internal-combustion | arrangement in an alloy which was not in equili- 
engine. The prospects of the industrial application | brium, but had been obtained in some other state 
of pure coal may conveniently be summarised| by the quenching and annealing processes which 
in the words of M. Bertrand: “To-day pure coal | were so widely used to give the alloy desirable pro- 
is already able to replace oil in certain spheres ;| perties. In the third place, there was what might 
for example, it may be used in producers which | be termed the “ geography ” of the alloy. By this 
supply gas to replace petrol. To-morrow its direct | was meant the shape and size of the crystal grains, 
use in reciprocating or rotary internal-combustion | their orientation relatively to each other, and the 
engines will replace heavy oil, while colloidal fuel, | way in which blocks of the various different crystal- 








Tp . * . | 
The use of | crystalline solid, the arrangement of the atoms in 









taking a minimum of space and being easy to 
handle, will be of particular advantage to ships 
which require as large a radius of action as possible. 
Pure coal, which is easily hydrogenated, gives motor 
spirit and a variety of oils. It also makes possible 
the production of electrodes of low ash content 


line phases fitted into each other if more than one 
were present. All these factors were of importance 
in determining the properties of the alloy, and all 
could be examined by X-ray methods. In so 
immense a subject, proceeded Professor Bragg, it 
was necessary to confine oneself to certain features 





















needed in the electro-metallurgical production of 


and he proposed to limit his discussion to the first 
light metals.”” 


two factors described above. The third factor was 
It must not be forgotten that it may be neither | of equal, or even greater, importance, but it was 
economical nor advantageous to skim the cream | not so amenable to theoretical treatment, and he 
from our coals in this way. By removing the | wished to show how the new knowledge of atomic 
bright constituents o* the coal seams we shall also | arrangement could be made the basis of a theory, 
remove whatever coking properties they may | at all events in outline, of alloy structure. 
possess. If the process could be worked at a| In general, when one metal was alloyed with 
sufficiently low cost to produce vitrain concentrates | another, a series of phases appeared. Metal A dis- 
that might be used in coal blending for making | solved a certain amount of metal B, with a gradual 
metallurgical coke, there might be less objection. | alteration in properties as the proportion of B 
The fundamental objection that we shall be using | increased. At a certain composition, a limit was 
our supplies of coking coals unjustifiably could be | reached, and for greater amounts of metal B, a new 
met by confining the process for most purposes to| phase appeared as separate crystals, of quite 
the non-coking coals, but this would be a course | different properties, mixed with the first phase. 
not unattended with difficulties. In all applica-| Their relative amount increased until the whole 
tions the difficulty would remain—a difficulty not | structure consisted of the new phase. Regions of 








single and double phase alternated as the composi- 
tion varied from pure A to pure B. These phases 
were the nearest approach in an alloy system to the 
chemical compounds formed by combining elements, 
X-ray analysis, which nearly always was conducted 
by the metal-powder method, had shown that each 
phase had its own definite pattern, such as a cubical 
array with atoms at corners and centres, or at 
corners and centres of faces. The pattern changed 
from phase to phase, and one of the most inter: sting 
of recent contributions on the subject had been a 
theory put forward by H. Jones, of Bristol, which 
indicated the factors determining the type of 
pattern in each phase. The theory was only tenta- 
tive and approximate, but it gave, for the first time, 
a reason for one of the most striking generalisations 
concerning alloy patterns to which X-ray analyses 
had led. This was the empirical Hume-Rothery 
rule, which stated that the ratio of free electrons to 
atoms in a structure was the same for alloys having 
the same pattern. Jones had shown how the alloy 
patterns affected the binding energy of these free 
electrons, and so had given a reason for the Hume. 
Rothery rule. 

Another point brought out by the X-ray analysis 
was that the method of arrangement of the atom 
amongst the positions of the phase pattern could be 
varied widely. The phase pattern was an entity 
apart from the manner in which the atoms were 
distributed, in marked contrast with ordinary 
chemical compounds. The study of the movements 
of the atoms amongst the positions, as affected by 
heat treatment, could be made the basis of a very 
interesting theory. At high temperatures the atoms 
were shuffled up in a random manner, and at low 
| temperatures they sorted themselves out into a 

regular alternation. The atoms became “ orderly” 

lat a certain critical temperature ; the change was 
fairly rapid at first, but subsequently became more 
gradual and continued until all the atoms had 
become “ orderly.” The transformation of # into f’ 
at 470 deg. C. in the brasses was an example of this 
change. The course of such transformations as the 
temperature varied, their rate of attaining equili- 
brium, their influence on the specific heat and elec- 
trical resistance of the alloy concerned, and many 
other features could be predicted theoretically and 
agreed with experiment. These transformations ex- 
plained many hitherto puzzling features of alloy 
phase-diagrams. It remained to be considered 
whether transformations such as § into f’ in the 
brass diagram were phase changes or not. No 
latent heat was associated with the transformation, 
the only change taking place was in the specific heat. 
Consequently, it must at present be left to the choice 
of the individual as to whether this change was 
indeed to be considered as a phase change. 

The importance of all the work described was that 
it provided a basis for the chemistry of compounds 
formed between metals. Although an immense 
amount of knowledge concerning the properties ol 
metals had been obtained, it was perhaps fair to say 
that a fundamental basis of this kind had hitherto 
been a real need. The determination of the 
arrangement of atoms in chemical compounds had 
caused scientists to view many of the generalisations 
of chemistry in a new light, and this had been con- 
spicuously the case in metallurgy. 











NOTES. 


PRESENTATION OF THE KELVIN MEDAL. 


Tne Kelvin medal, which is awarded triennially as 
a mark of distinction in engineering work or 1- 
vestigation of a kind with which Lord Kelvin him- 
self was especially identified, was presented to Sir 
John Ambrose Fleming, F.R.S., at the Institution 
of Civil Engineers on Tuesday, May 7. Sir Richard 
Redmayne, who presided, briefly explained the 
genesis of the medal, of which this was the sixth 
award, and then called upon the Postmaster- 
General (The Right Hon. Sir Kingsley Wood) t¢ 
make the presentation. The Postmaster-General. 
in doing so, said that it was a remarkable fact that 
in spite of its small area Great Britain had always 
been fortunate in possessing men of very high 
scientific ability and originality, but if we were to 
| maintain that position more and more research 
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yas Vital. Engineers were therefore indebted to 
sir Ambrose not only for his own contributions to 
research, but for the inspiration he had given to 
several generations of students. Sir Ambrose had 
heen selected for this award on account of his great 
york in electrical engineering. As Postmaster- 
General he was gratified to have the opportunity 
of expressing the debt which the radio industry 
owed to Sir Ambrose. Kelvin, as every one knew, 
had been one of the foremost scientists to apply 
science to industry and Sir Ambrose was a worthy 
successor in that field. The presentation having 
been made amid great applause, Sir Ambrose said 
that his deep sense of the very great distinction that 
had been conferred upon him was increased by the 
recollection that he had known Lord Kelvin for 
more than twenty-five years, first when he was 
adviser to the Edison Electric Lighting Company 
of London and Kelvin was at work providing 
instruments for measuring commercial currents and 
voltages and later even up to within a few months 
of his death, when Kelvin had taken the chair at a 
Royal Institution discourse on wireless telegraphy. 
Kelvin was not only a great inventor and scientist, 
but a really great man. His zeal and reverence for 
truth in all subjects had made him a worthy suc- 
cessor of Newton and it was a liberal education in 
itself to have enjoyed his personal acquaintance. 
Colonel A. E. Davidson, President of the Institution 
of Mechanical Engineers, proposed a vote of thanks 
to Sir Kingsley Wood, whom, he said, they welcomed, 
for directly and indirectly he gave employment to 
very large numbers of men in many branches of 
engineering. They were glad to see his engineering 
instincts asserting themselves so strongly that he 
did not hesitate to utilise the latest discoveries for 
the benefit of all classes of the nation. In fact the 
combined result of Sir Ambrose’s inventions and 
Sir Kingley’s administration had bound together 
the whole Empire and had attracted the whole world 
during those wonderful moments of the Thanks- 
giving Service at St. Paul’s and the King’s Speech. 
The vote was seconded by Colonel Crompton, who 
paid a tribute to Sir Ambrose’s work as a teacher 
andinventor. The potentiometer, for instance, had 
given electrical engineers an accurate means of 
measuring the efficiency of their apparatus, while 
the valve had almost revolutionised the world. 


Tae INSTITUTION OF MINING AND METALLURGY, 


A feature of the annual dinner of the Institution 
of Mining and Metallurgy, held on Thursday, the 
9th inst., was the satisfactory statement made by 
Sir Harold Carpenter, F.R.S., who presided, regard- 
ing the result of the appeal first suggested, we believe, 
at the previous dinner. The Council, Sir Harold 
stated, had taken the subject up, and as a result 
mining companies had been approached. The 
response had been so good that the Institution had 
benefited to the extent of 47,000/., and, though 
the donations had not all been on the scale they had 
hoped for, the result was undoubtedly encouraging 
and gratifying. Another feature of the year, 
Sir Harold said in his response to the toast of ‘* The 
Insitution,”’ had been the removal of headquarters to 
Salisbury House, Finsbury-circus, E.C.2, which had 
at once resulted in a very satisfactory increase in 
the use made of the premises by the members. He 
also had to report a greatly improved state of affairs 
in connection with the employment of members. 
In 1933 there were as many as 234 names of members 
seeking work on their register. In 1934 the figure 
had fallen to 167, while in December last it was 
only 81, of which 26 represented members at work 
but seeking a change. The figure had thus practic- 
ally fallen to a quarter of what it was two years 
ago. They had, as regards their finance, passed 
from an adverse balance to one on the right side, 
while their papers had dealt with broad subjects of 
exceptional import. He thought those centring 
round the subject of mining diseases had been 
especially valuable. The toast to which Sir Harold 
responded was proposed by Mr. Francis Phillips, 
who remarked on the increased activity, especially 
in gold mining in the past two or three years, as a 
result of the high price of gold and the consequence 
that it was now worth while to work lower grade 
ores. The same development tended to the circula- 
tion of extravagant statements which should be 





avoided and which the Institution had always done 
its best to discourage. He considered the gold 
mining industry one of the best organised, made up 
as it was of groups of companies acting together, 
but each retaining its own identity, while benefiting 
by pooled knowledge. The toast of ‘‘ The Guests ” 
was given by Mr. Carl R. Davis, President-Elect, and 
was replied to by Sir Frank E. Smith, K.C.B., who 
stressed the fact that, in the past twenty-five years 
on which we were now looking back, the outstanding 
feature had been the great advance in the amenities 
of life made possible by the notable achievements 
in mining and metallurgy. These years had been 
marked by a very great advance in efficiency 
derived directly from the same progress. There 
was no going back to former ways and methods. 
If people spoke of-the country going to the dogs, 
his answer was that the dogs must be travelling 
much faster than we were, as we showed no signs 
of approaching them. 


MEMORIAL TO THE LaTE Dr. W. C. Unwin. 


The death of Dr. William Cawthorne Unwin, 
on March 17, 1933, deprived the engineering pro- 
fession of a pioneer who throughout his life did 
much to place our knowledge of materials and prin- 
ciples on a more scientific basis. It also deprived 
many engineers of a friend and teacher, whose clear 
incisiveness of thought and expression did much 
to render their problems more easy and to help 
them on their way. It is therefore fitting, for 
these and other reasons, that something should 
be done by engineers to keep his memory green, 
and that what is done should be on the lines that 
he himself would have approved. The best memorial 
to the engineer is something which will enable the 
work he has started to be carried on to a successful 
conclusion. It has, therefore, been quite rightly 
decided by the Memorial Committee, which was 
formed as the result of a meeting of friends and 
past students held in February last, to utilise such 
funds as may be obtained from the subscriptions 
that are being invited, first to publish a memoir of 
Unwin’s life work in book form, second to place 
the Unwin scholarship fund, which was established 
in 1904, on a sound financial basis, and finally, to 
present a portrait, bust or plaque of Dr. Unwin 
to the City and Guilds Technical College, South 
Kensington, where so much of his educational work 
was carried out. In amplification of these sugges- 
tions, it may be mentioned that the memoir will 
be based on a notice by Mr. E. G. Walker, which 
appeared in The Central, and that the scholarship, 
which is awarded annually, is intended to enable a 
third-year student to remain at the City and Guilds 
College for another year. It is hoped that it may 
be possible to increase its value to at least 60/. per 
annum, or more, if funds are available. To carry 
out all these proposals, about 2,500/. will be required, 
and an appeal, which we very heartily commend to 
our readers, to provide this not very large amount 
is therefore made by Sir Alfred Chatterton, the 
chairman of the Committee, by Sir Richard Red- 
mayne, President of the Institution of Civil Engi- 
neers, Col. A. E. Davidson, President of the Institu- 
tion of Mechanical Engineers, and Mr. T. Prideaux, 
chairman of the Delegacy of the City and Guilds 
College, to all who have benefited in any way by 
Dr. Unwin’s teaching and work. Subscriptions 
should be sent to Mr. E. G. Walker, Treasurer, 
Unwin Memorial Fund, 15A, Grosvenor Mansions, 
82, Victoria-street, London, S.W.1. 


Tue Instrrution oF StrucTuRAL ENGINEERS 
CONFERENCE. 


The annual conference of the Institution of 
Structural Engineers opened with a reception by 
the President, Mr. Ewart 8. Andrews, held in the 
Westminster Palace Rooms, Victoria-street, London, 
on the afternoon of Wednesday, May 8. On the 
following morning the annual general meeting was 
held in the hall of the Institution of Mechanical 
Engineers, at which a paper by Mr. F. 8. Snow, 
on “ Modern Methods of Flat Construction,” was 
read. This was followed by a lecture on “ Vibra- 
tions in Bridges,” by Professor C. E. Inglis, 0.B.E., 
F.R.S, Thursday afternoon and the whole of 
Friday, May 10, was devoted to visits to works, 
factories, buildings and various places of interest 





in and near London. While a visit was paid to 
Whipsnade Zoological Park on the morning of 
Saturday, May 11, the culminating point of the 
conference was the annual dinner of the Institution, 
held at the Dorchester Hotel, Park-lane, on the 
evening of Friday, May 10, and attended by 708 
members, friends, and ladies. Sir Thomas Inskip, 
C.B.E., K.C., the Attorney-General, when proposing 
the toast to the Institution, congratulated the 
members on having secured the grant of a Royal 
Charter the previous year. Continuing, Sir Thomas 
said that he was not sure that he appreciated the 
esthetic advantages of concrete, judging from the 
appearance of some of the buildings erected in 
recent years. He wondered whether concrete could 
provide anything more lasting or beautiful than build- 
ings erected some 500 years ago, of which church 
towers in Somerset, buildings at Eton, and King’s 
College Chapel, Cambridge, were striking examples. 
Moreover, he wondered whether the present genera- 
tion, with its vast technical equipment, would be 
able to prove to inhabitants of these islands 500 
years hence that they, too, had not been unaware 
of their duty to produce not only useful and per- 
manent structures, but buildings possessing «esthetic 
qualities as well. Engineers, however, deserved 
the thanks of the world for such imposing and 
beautiful structures as the Sydney Harbour Bridge 
and the great dams in Egypt and India. The 
President, in reply, stated that the responsibility 
for the xsthetic treatment of concrete rested upon 
the shoulders of architects and not upon those of 
the structural engineer. If, however, Sir Thomas 
would look at the building in which they were 
sitting, which was constructed entirely of concrete, 
he would no doubt agree that the architect and 
engineer together had produced a building of no 
mean beauty and charm. The toast to the guests 
was proposed by Major A. H. 8S. Waters, V.C., 
D.S.O., M.C., and replied to by Professor F. A. A. 
Campus, of Liége University, by Mr. G. H. Shake- 
speare, and by Sir Richard Redmayne, K.C.B. 
Professor Campus voiced the thanks of the Con- 
tinental delegates who had been invited by the 
Institution to participate in the conference, and 
hoped that a representative body of British struc- 
tural engineers would attend the next Congress of 
the International Association for Bridge and 
Structural Engineering, to be held in Rome in 1936. 


CorRPORATION MEMBERSHIP OF THE BRITISH 
ASSOCIATION. 


The British Association for the Advancement of 
Science which, in recent years, has taken various 
steps to attract the younger scientific workers to 
its annual meetings, has recently introduced a 
statute to enable British corporate bodies, such as 
firms, institutions, &c., to take up corporation 
membership, which will enable them to send a 
representative or representatives to the meetings in 
perpetuity. On payment of a composition fee of 
311. 10s., any British corporate body approved by 
the Council will be entitled to send one representa- ° 
tive each year, while for a fee of 52/. 108,, two 
representatives may be appointed each year. 
Additional representatives may be appointed on 
payment of a further sum of 15/. 15s. each. Repre- 
sentatives so appointed will be entitled to the full 
privileges of membership, viz., attendance at the 
annual meeting and receipt of the annual report. 
The principal object of the Association, as our 
readers are doubtless aware, is to promote general 
interest in science and its applications, and the 
General Committee of the Association has intro- 
duced the statute above referred to in the belief 
that many institutions and firms interested in the 
progress of science and participating in research 
will welcome the new facilities for sending representa- 
tives to the meetings. These, of course, afford a 
valuable opportunity for following the progress made 
in all branches of science, as well as for personal 
contact between those having similar scientific 
interests. The meetings, it will be remembered, 
are held each year in the great provincial centres 
of the United Kingdom, or occasionally in the 
Overseas Dominions. The meeting this year will 
be held in Norwich from September 4 to 11. The 
offices of the British Association are at Burlington 
House, London, W.1, 











































































524 


ENG 


INEERING. 


[May'17, 1935. 











THE IRON AND STEEL INSTITUTE. 
(Continued from page 498). 


ConTINUING our report of the annual meeting 
of the Iron and Steel Institute, held recently in 
London, we have now to deal with the proceed- 
ings which followed the reading of the presidential 
address on the morning of Wednesday, May 1. 


Corrosion or Iron anp STEEL. 


The first paper considered was the third report 
of the Joint Corrosion Committee of the Iron and 


Steel Institute and the British Iron and Steel | would not be such that steels would be produced | 


Federation, to the Iron and Steel Industrial Research 
Council. The report, which was presented by 
Dr. W. H. Hatfield, F.R.S., is a long contribution 


the results of their researches and methods. Scientists 
‘believed that a piece of thoroughly sound steel 
had really never been made, and consequently 
there was some danger in sending such a man, who 
thought in terms of imperfections, to try and con- 
vince clients of the merits of any particular material. 
Nevertheless, there was an increasing recognition of 
the value of young men attached to a works. This 
| was particularly the case if it were possible to obtain 
|a combination of commercial outlook and scientific 
| ideas in the mind of the same individual. He hoped 
| that the investigations into the causes of corrosion 


| which would be so good as to put the steelmaker 
out of business. Much the same sentiments were 
|expressed by Mr. A. Hutchinson, who stated that 


of 214 pages, and a brief abstract of the ground | he was torn between a love of scientific truth and a 


covered will be found on page 460 ante. Dr. Hatfield, 
in the course of his speech, referred to the great loss 
sustained by the Committee through the death of 
Mr. J. H. 8. Dickenson, vice-chairman, in November, 
1934. Another member of the Committee, Mr. F. F. 
Hunting, of Messrs. The British (Guest Keen 
Baldwins) Iron and Steel Company, Limited, he 
regretted to announce, had died only a few days 
previously. The work done by the Corrosion Com- 


| desire to make a steel which would not last too long. 


Dr. P. Lewis-Dale said that the Corrosion Com- 
mittee had made a really honest effort to put the 
matter on scientific lines. Furthermore, the labora- 
tory results had been co-ordinated in such a way that 
the results obtained by one author could be com- 
pared with those carried out. under similar condi- 
tions of test by another author. He deplored the 
employment of a proprietary inhibitor or restrainer 
in the pickling process. The name or analysis 





mittee was costing something over 2,0001. per 
annum, and he wished publicly to thank the Iron 


and Steel Institute and the British Iron and Steel | 


Federation for their generous support. During the | 
past four or five years they had spent upwards of | 
10,0001. in endeavouring to solve many of the 
problems involved. When speaking with a pro- 
minent steel manufacturer that morning, he had said 
that if the plates in a ship corroded, it was pretty | 
clear that it was not the fault of the plates. The 
manufacturer, thereupon, had replied that they had | 
been telling shipbuilders this for years. Dr. Hatfield | 
had then said, “ Yes; but now, having read the | 
report, they will believe it.” 

Dr. J. C. Hudson, the official investigator of the | 
Committee, then introduced section B of the report, | 
dealing with field tests on atmospheric corrosion. | 
He also presented section C, which dealt with | 
marine corrosion, and various papers, for which he 
was primarily responsible, in section D; the latter 
section was devoted to laboratory research investiga- 
tions. Dr. G. D. Bengough then presented the con- | 
tribution, by Dr. F. Wormwell and himself, on the 
design, interpretation and uses of standard corrosion 
tests. He was followed by Dr. U. R. Evans, who 
presented the two contributions by Mr. K. G. Lewis 
and himself on the effect of mill scale on the rising | 
of paint and orders of merit of ferrous materials | 
exposed, in different conditions, to corrosion. | 
Finally, Dr. R. B. Mears read in abstract his con- | 
tribution on the metallurgical factors influencing 
the probability of corrosion of iron and steel. 

Mr. T. H. Turner, who opened the discussion, | 
complimented the Committee on their summary- 
index. This distinctly enhanced the value of the | 
report and was of considerable help to the inquirer. 
Some interesting statements had been made with 
regard to pickling, but he would like to have seen 
the proprietary restrainer employed mentioned by 
name, or the analysis given. Although a rail laid 
out in the open might last as long as a human being, 
when laid in a tunnel its life might only be about 
three years. Railway engineers would like some 
guidance on the problem of how much could be 
spent in removing scale from a bridge prior to 
painting. It should be remembered that the 
painter was perched in a more or less precarious 
position on a scaffold, and was exposed to the 
weather. He would like to know, therefore, how 
much could be, or should be, done by wire-brushing 
and scraping, in the matter of cleaning the structure 
before applying the paint. Some results quoted in 
the report with reference to sand- and shot-blasting | 
seemed to show that it would pay to replace the 
sandblasting of structures in the open by shot- | 
blasting. 

Mr. E. J. George said that it was, of course, a 
matter of great interest to ordinary steelmakers to 
know how far expenditure upon research was | 
warranted by the results obtained. The Research | 
worker should do his best to lessen his mysteries | 
and increase his clarity. Those who had introduced 
the report, however, had endeavoured to make clear 


|monise, in fact, they were said to “ fight.” 


should have been given; even so, however, these 
products changed so quickly that the information 
would be of little value in years to come. Reference 
had been made in the report to the fact that the life 
of a wooden sleeper in a tunnel was six years. Taken 
as an average, this estimate was decidedly low. 

Dr. J. F. Hudson here interposed with the remark 
that the sentence should have read “‘ the average 
service life in the tunnel was six years.” This figure 
had been furnished by the district engineer in charge 
of that portion of the line. 

Dr. L. C. Bannister thought that Drs. Bengough 
and Wormwell had obtained a degree of reproduc- 
tibility in their corrosion tests never obtained pre- 
viously. In one of their accelerated tests in an 
oxygen atmosphere, however, these authors had 


|found greater corrosion in Teddington tap water 


than in sea water. This was not really very remark- 
able because under the conditions of the experiment 


|the dissolved oxygen was much greater in the 


Teddington tap water than in the sea water. Surely, 
however, under practical conditions, such an occur- 
rence would be very rare indeed. Otherwise, users 
of Teddington tap water would have considerable 
trouble as the result of the corrosion of fittings. 
The next speaker, Mr. M. A. W. Brown, stated that 
the major portion of the corrosion which had taken 
place on the barge Cactus had been shown to be due 
to mechanical damage. As this was also the case 
in most ships, he wondered whether it would be 
possible to examine the insides of tankers which were 
intermittently exposed to sea-water. With regard 


| to the Cactus plates, he wondered whether the rivets 


were all of the composition and properties quoted 
in the data contained in the report. Batches of 
rivets were often very erratic in composition unless 
particular care was taken to have them made from 
the same rod. The rivets, it had been stated, had 
been heated in a portable blacksmith’s hearth. He 
would like to know whether coal or coke had been 
used and whether the fuel were relatively sulphur- 
free or not. Ship’s painters commonly spoke of two 
classes of paint, namely, paint proper which contained 
linseed oil, and “‘ composition” in which naphtha 
was used. Composition and paint did not har- 
This 
was due to the fact that oil paints dried by oxidation 


and expansion, and composition by volatilisation | 


and shrinkage. The Committee might find it profit- 
able to carry out tests on paints. Chalk marks on 
plates appeared to persist for long periods, and it 
rather indicated that calcium pigments might be 
used for painting ship’s plates. 

Dr. W. H. Hatfield, in a brief reply, stated that 
if Mr. George knew scientific people more intimately 
he would find that they were far more sophisticated 
than he gave them credit for. Quite a number of 
them had realised the commercial outlook. Mr. 
George need have no fear in sending a scientific 
member of his staff alone to a client; in fact, his 
business would thereby be strengthened. The more 
scientific representatives were permitted to speak 





the truth, the whole truth, and nothing but the 
truth concerning their firm's products. the more 
sound would be the basis of the industry and the 
greater would be its success. The Committee would 
like to know if Mr. Brown could facilitate matters 
to enable the interior of tankers to be examined. 
The Committee would appreciate his efforts in this 
direction. With regard to erratic rivets, one of the 
main points the Committee bore in mind was to 
do their utmost to ensure consistency of the compo. 
sition and properties not only of the rivets but of 
the ship plates. 


EXTERNAL Heat Loss or Buast Furnaces. 


The second paper taken on Wednesday morning 
was entitled “Further Determinations of the 
External Heat Loss of Blast Furnaces,” and was 
by Dr. D. F. Marshall, who read it in abstract. As 
its title implies, the paper is a continuation of work 
on similar lines, the results of which were presented 
at the 1933 annual meeting of the Institute. The 
present paper contains a record of an experimental 
determination of the external heat loss from four 
blast furnaces, selected to cover a wide range of 
rate of production, type of product, and general 
practice. A reprint of the contribution will be 
found on page 503 ante. 

Mr. R. A. Hacking, in opening the discussion, said 
that in 1933 Dr. Marshall had been deservedly 
congratulated on having made, for the first time in 
the history of the blast furnace, a direct deter- 
mination of its external heat loss. Everyone present 
would, he thought, agree that the warmest thanks 
of the Institute were again due to the author for 
the extension of his investigations to the repre- 
sentative examples of British practice enumerated 
in the present paper. The care, energy, and also 
agility displayed by him in obtaining personally 
the hundreds of readings involved in each test run 
were worthy of great appreciation. These further 
determinations had confirmed the conclusions drawn 
from the author’s original paper, to the effect that 
the heat loss had in the past been greatly over- 
estimated, owing no doubt to the fact that it had 
been assessed, by difference, from the necessarily 
complex thermal balance sheet of the whole process, 
and, as a result, was subject to an accumulation of 
errors. When it was reflected that some of the 
most important items on the debit and credi¢ 
sides of the balance sheet were based upon heats of 
formation, specific heats, &c., which were not 
known accurately, the discrepancy was not sur- 
prising. The coincidence between the peak in the 
shell temperature curve, and the zone of greatest 
erosion of the inwall was very interesting. All the 
furnaces examined, however, had been working for 
some considerable time prior to the test runs, and 
the shell temperatures recorded would undoubtedly 
be dependent in no small degree upon the erosion 
which had already taken place. A similar investi- 
gation upon a furnace as soon as it had settled 
down after relining, say, three or four weeks, would 
be interesting. He agreed with the author’s sugges- 
tion that the zone of maximum wear probably 
coincided with the commencement of slag formation, 
but was of the opinion that the mechanism of this 
attack was through the silicates of iron and 
manganese, which formed at these relatively low 
temperatures. The erosion appeared to be a 
combination of slag attack, accelerated by the 
progressive removal of reaction products by, and 
the erosive effect proper of, the ascending gases. 

Mr. F. J. Bailey thought that the amount of 
fuel required to make good the external heat 
loss would be altogether different from that 
represented by the thermal balance sheet. 
Another point was with reference to the lagging 
of the upper shell of the furnace. This would 
help to maintain the refractories, but might have 
a serious effect on the very fine interplay ot 
chemical reactions which took place in that portion 
of the shaft. The next speaker, Mr. R. C. Tucker. 
said that it had been demonstrated that the heat 


'loss of a blast furnace was not nearly so important 


as many of the older blast-furnace engineers had 
supposed. This appeared to indicate that many o! 
the points in the designs of blast furnaces were 
merely fads. Mr. A. F. Webber, who closed the 
discussion, thought that it was much too early to 
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state 
exaggerated in the past. Much more work would 
have to be done before this could be definitely 
established. After a very brief reply from Dr. 
Marshall, the President adjourned the meeting 
until 2.30 that afternoon. 


CARNEGIE SCHOLARSHIPS. 


When the members reassembled on Wednesday 
afternoon, Sir Harold Carpenter again occupied the 
Chair. The Secretary announced that Andrew 
Carnegie Scholarships for the year 1935-36, and 
each of a value of 1001., had been awarded to 
Mr. M. Alexander and to Mr. D. G. Davies, both 
of University College, Swansea, to Mr. W. Peel, of 
Gateshead-on-Tyne, to Mr. T. Raine, to Mr. J. B. 
Vickers, and to Mr. G. Booth, all three of Sheffield 
University, to Messrs. R. Goodacre and E. T. Gill, 
of Messrs. Brunton’s Research Laboratory, and to 
Mr. W. W. O. Ruff, of Remscheid. Scholarships of a 
value of 50/. had been awarded to Mr. R. Mitsche, 
of Leoben, to Mr. H. Nipper, of Aachen, and to 
Mr. A. A. Timmins, of the British Cast Iron Research 
Association, Birmingham. The Council had decided 
to make no awards of the Carnegie Gold Medal and 
the Williams Prize for 1934. 


EFFECT OF OXYGEN AND SULPHUR ON IRON 
SCALING, 

The first contribution on the agenda was by 
Mr. J. H. Whiteley, and dealt with *‘ An Effect of 
Oxygen and Sulphur on Iron in Scaling.” This 
paper gave a detailed account of a network structure 
which forms at the boundaries of either @ or y 
surface grains when steel is scaled. Mr, Whiteley 
stated that the network was revealed by the usual 
etching reagents, and that its intensity depended, 
in part, upon the temperature and length of heating. 
We intend to reproduce this contribution in a torth- 
coming issue. 

Dr. W. H. Hatfield, F.R.S., who opened the 
discussion, stated that Mr. Whiteley had the happy 
knack of carrying out research in what might be 
described as the old Stead method. He had but 
two comments to make. In the first place, he 
regarded the cupric etching reagent as most mis- 
leading and unreliable. Secondly, the author, 
speaking of the work of Thompson and Willows, 
had stated that these authors, following Le Chatelier 
and Bogitch, contended that the ordinary banded 
structure of rolled and forged steels was due to a 
differential solid solution of oxygen in the ferrite 
bands. Mr. Whiteley had added that the results 
arrived at in the present investigation lent consider- 
able support to this view. Le Chatelier and Bogitch, 
went on Dr. Hatfield, had obtained no evidence 
whatever for the assumption that there was a 
differential distribution of oxygen in mild steel, 
neither had he himself found any evidence of this. 

Dr. C. H. Desch, F.R.S., thought that Mr. Whiteley 
had made out a strong case that the network struc- 
ture was primarily due to the presence of oxygen. 
In order to prove this definitely, a start might be 
made using pure iron, adding oxygen and sulphur 
progressively, and working the whole matter out 
quantitatively. He did not agree with Dr. Hatfield 
regarding the unreliability of the cupric reagent. 
Although a great deal of work had shown that the 
solubility of oxide in ferrite was practically nil, 
it was difficult to reconcile many facts with this 
statement. In the neighbourhood of the grain 
boundaries, not only were there differences in 
chemical composition, but differences in hardness 
existed. An explanation of this might be that 
oxide was in solution. It was therefore important 
to start with pure iron and approach the problem, 
as he had already stated, in a synthetic manner. 
Proiessor J. H. Andrew, the next speaker, said that 
it was diffieult to see how sulphur could take part 
im the reaction under discussion. Sulphur was a 
deoxidant, and it was puzzling to understand how 
the sulphur diffused along with the oxygen. Dr. T. 
Swinden, who spoke next, admired Mr. Whiteley’s 
courage in developing what, in the first place, must 
have been an intangible structure, into the subject 
of an interesting paper. The structure did not 
penctrate far ; in some work done on the subject he 
and his colleagues had found that the maximum 
depth at which the structure manifested itself was 


so definitely that the heat loss had been | 





0-00lin. The next speaker, Dr. L. F. C. Northcott, 
asked the author why he had used such small 
specimens. He would also like to know if he could 
do further work using sulphur in the complete 
absence of oxygen. The appearance of this net- 
work constituted a further complication in metallo- 
graphy. At least four networks on steel were 
already recognised, and this made the fifth. 

Mr. Whiteley, in the course of his reply, stated 
that Dr. Hatfield had criticised his use of the cupric 
reagent. He had, however, had no difficulty in 
getting the structure by cupric etching. By 
repolishing and re-etching the structure could be 
reproduced a number of times. Moreover, he had 
not confined himself to the cupric reagent ; he had 
also employed nitric and picric acids, and had 
obtained the same structure. He agreed that there 
was no evidence of differential solution of oxygen 
in banded steel structures ; he was trying to obtain 
that evidence. That oxygen caused the banded 
structures, might, however, be used as a working 
probability. In answer to Dr. Northcott, he had 
encountered the structure under the scale on a plate 
weighing a ton, but had used small specimens purely 
for convenience. He could not say in what form 
the oxygen went into the steel; he did not think 
it was in the form of ferrous oxide. His own 
view was that it was either ferric oxide or an oxy- 
sulphur compound. Whether the network would 


| be obtained with sulphur alone, in the complete 


absence of oxygen, would form the subject of an 
interesting experiment, but this would bristle with 
difficulties. 


SprinG STEELS. 


“ An Investigation of Spring Steels,” by Professor 
J. H. Andrew and Mr. G. T. Richardson was the 
second paper considered on Wednesday afternoon. 
It was placed before the meeting by Professor 
Andrew, who stated that the contribution contained 
an account of an investigation of the manufacture 
of spring steels, from the billet stage to that of the 
heat-treated plate. The first part dealt with silico- 
manganese steels, and the second with these steels, 
and with chromium-vanadium and plain carbon 
steels as well. We reprint this paper in abridged 
form on page 530 of this issue. 

Dr. M. L. Becker, in opening the discussion, 
said that the paper formed a most valuable continua- 
tion or, rather, amplification of one section of the 
work on the fatigue of springs on which Dr. Hankins 
and he were engaged at the National Physical 
Laboratory, and which was reported to the Institute 
from time to time. As no results of fatigue tests 
were quoted in the paper, it might not be out of 
place to recall that quite a thin decarburised surface 
layer on springs might account for a loss of nearly 
half the intrinsic fatigue resistance of the material. 
Evidence had also been obtained that the less the 
depth of decarburisation, below a certain limit, 
the higher the fatigue resistance. It must, there- 
fore, be apparent that any reduction in decarburisa- 
tion which it was possible to effect by control of 
furnace atmosphere and methods of manufacture, 
was likely to be reflected in improved properties, 
and, for that reason, the authors’ results would 
commend themselves to all concerned in the manu- 
facture of springs and other machine parts required 
to withstand relatively high repeated stresses in 
service. The authors had concluded that heavy 
scale on the surface of spring plates played an 
important part on the efficiency of the quenching 
operation. This was undoubtedly true, but it 
seemed that the effect of large grain size, in promot- 
ing deep hardening characteristics, had been rather 
overlooked, and, in his opinion, some of the effects 
attributed to the presence or absence of scale 
might, to some extent, have been brought about 
by the differing grain size induced by the previous 
treatment. Actually, however, the only serious 
criticism of the results seemed to lie in the distinctly 
poor uniformity in hardness which had been 
obtained in the case of the silico-manganese steel. 
The uniformity was certainly not so good as that 
obtained with the particular steels used in their own 
research at the National Physical Laboratory, 
which contained carbon 0-54 per cent., silicon 
1-95 per cent., and manganese 0-94 per cent. 
Possibly the different behav.our was due to the 


composition, both the carbon (0-45 per cent.) and 
the manganese (0-78 per cent.) content being lower 
than in the case of their own steel, which oil- 
quenched fairly uniformly. The authors’ results 
scarcely did justice to a type of material usually 
regarded as reliable in this respect. 

Dr. T. Swinden said that statements had been. 
made in the paper indicating preferences for certain 
classes of steels. The authors had said, for example, 
that from the purely metallurgical standpoint it 
appeared that the chromium-vanadium steel was 
the easiest to treat, and, generally speaking, gave 
the most satisfactory results. The words “ from 
a metallurgical standpoint,” should, he thought, be 
strongly emphasised. It would be generally 
admitted that the composition of the silico-man- 
ganese steel was not typical; it was more usual 
to have 0-55 per cent. of carbon and rather lower 
silicon. Speaking of the part played by different 
gaseous atmospheres on decarburisation, the authors 
had said that at a temperature of 1,300 deg. C. 
little or no decarburisation had been found on 
heating in an oxidising, a neutral, or a reducing 
atmosphere. This was somewhat surprising. The 
authors had also said that whatever might be the 
extent of decarburisation on the billets imme- 
diately before rolling, this would be considerably 
increased in the course of rolling, although this 
operation only took two or three minutes. ‘This 
statement was, in his opinion, new. He agreed 
with the statement that the chromium-vanadium 
steel was better than the silico-manganese steel, 
but to imply that the plain carbon steel was better 
than the silico-manganese was contrary to practice. 

Mr. E. Millington, referring to Fig. 9 of the paper, 
said that they had soon realised in their own work 
that they were getting differential hardness through- 
out their silico-manganese spring-plate sections. 
They had eventually found that by increasing the 
temperature of tempering they obtained uniformity 
throughout the section. He did not agree with the 
authors regarding the relative merits of silico- 
manganese and carbon steels, and considered 
that the former was very much superior to the latter 
both in properties and behaviour in service. Mr. 
Frost, who spoke next, asked whether loss of carbon 
and oxide penetration at the surface was responsible 
for loss of fatigue strength of the spring plates. 
At the outset of their paper the authors had empha- 
sised that the measurement of the depth of decar- 
burisation was more correctly estimated by means 
of the Vickers hardness machine than by micro- 
examination. Having established this, however, 
the authors had returned to the visual method later 
on in their paper. 

Mr. T. H. Sanders thought that the carbon 
content of the silico-manganese steel at 0-45 per 
cent. waslow ; most standard steels for oil-hardening 
ranged from 0-50 per cent. to 0-60 per cent. It 
was worth while specially noting that the minimum 
of billet, bar, and spring-plate decarburisation took 
place on sample Y, in which the specimen was heated 
in a smoky atmosphere. The old-time technique of 
Sheffield was based largely on smoky atmospheres, 
for both re-rolling and spring-bar heat-treatment, 
and there was little doubt that this practice reduced 
decarburisation, probably partly by surface protec- 
tion and partly by the reintroduction of carbon 
into the surface from the smoke. The heat- 
treatment, as shown in Fig. 9, was not too happy, 
the Brinell numbers varying from 320 to 475; 
perhaps if this had been carried out in the spring 
shop it would have been more successful. He had 
recently investigated two broken plates, returned 
after years of service, and, using a Firth Hardometer 
machine, an excellent little machine for this type 
of work, had obtained much more concordant 
results, both across the section and on the surfaces 
of the plates. The influence of rolling had been 
rightly emphasised, and it might also be mentioned 
that the sectional area was a factor in obtaining 
uniform results with uniform treatment. In prac- 
tice, the difference between the silico-manganese 
and the chromium-vanadium steels was not seriously 
marked, except for the higher price of the chromium 
vanadium steel, which militated against its use. 

Professor Andrew stated that he and Mr. Richard- 
son would answer the various points raised in the 





discussion by correspondence. He could not refrain 





we 


from pointing out to Mr. Sanders, however, that 


the heat treatment given to the silico-manganese of three persons, namely, an employer, the steward of | to the Postmaster-General immediate repre 


spring plate illustrated in Fig. 9 of the paper, had 
indeed been carried out in a spring shop, and not in 
the laboratory. 

(T’o be continued.) 


LABOUR NOTES. 


CoMMENTING upon the result of the recent negotia 
tions with the employers on the wages question, the 
writer of the editorial notes in the May issue of the 
Amalgamated Engineering Union's Journal says: 
“We have not secured all we set out to attain, when 
we put forward our application for a wage advance of 
2d. per hour with an equivalent advance for piece 
workers, and for revision of the 1931 agreement on 
piecework, nightshift, overtime and coupling-up rates. 
Nevertheless, the union argument that conditions are 
improving has received some recognition from the 
employers. We have made a beginning. Our aim in 
this field of policy is to regain as speedily as possible, 
with the least possible disturbance of the industry, the 
ground lost in the terrible years of trade depression. 
Our view is, and we know that it commands the assent 
of our membership as a whole, that the benefits of 
returning prosperity and revival must be shared by the 
workers. Conditions unquestionably are improving. 
Over the whole field of industry, in the first quarter of 
the present year, industrial profits have shown something 
like a 15 per cent. increase.” 





It is officially stated that when the trade union side 
of the National Joint Industrial Council for the elec- 
tricity supply industry presented their claim for an 
advance of 2d. per hour at a meeting of the negotiating 
committee, it was claimed on their behalf that the 
extension of the industry, and the profits earned by it, 
showed that it “‘was one of the most prosperous 
industries in the country.” The employers, on their 
part, declared that the industry could not bear any 
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’ 
| trial family school.” An “ industrial family ” consists | 
his shop cell (a body originally set up by the Nazis asa | 
| substitute for the trade union shop committee), and | 
another wage or salary earner of the concern. This | 
family ’’ lives together and takes meals in common, | 
| preceding them always by a handshaking ceremony. | 
| All “ bourgeois” habits, such as wearing collars and | 
| ties, are dropped, the familiar form of speech “* thou ’ 
is used between the members of the family (an intimacy 
equivalent, say, to use of Christian names), and they 
are supposed to treat one another generally as close 
friends. Lectures in the history and teaching of 
National Socialism are given, and the whole course 
lasts eight days. 


Addressing the graduates of the Red Army Military 
Academy at the Kremlin recently, Mr. Stalin de- 
clared that while the U.S.S.R. had a sufficiency of 
industrial plant, it lacked competent workmen to 
operate the machinery. They had, he said, factories, 
plants, and collective and State farms in operation, yet 
lacked the people with sufficient experience to squeeze 
out the technical maximum that could be squeezed 
out. In earlier days they said that technique decided 
everything, but now the emphasis must be on the 
people—on the cadres of workers who had to master 
the technique. Leaders should, therefore, take the 
greatest care with the workers, should educate them, 
help them when they needed help, and encourage 
them when they began to succeed. 





The Conditions of Employment Bill, introduced 
in the Irish Free State Dail last week, seeks to give 
the Ministry of Industry and Commerce power to 
make regulations, after consultation with representa- 
tives of employers and workers in any industry, prescrib- 
ing maximum hours of work for persons employed in 
that industry. It is provided, however, that, as from 
the date of the Bill's coming into operation and in 
respect of the classes of industrial workers covered 
by the Bill, the hours of work of adult men and women 





additional cost which would add to the difficulties they 
had to encounter in the way of competition from other 
means of supplying light and power. They expressed 
regret, but were prepared to agree to the submission | 
of the case to the Industrial Court. Ata meeting of the 
full Council held later on the same day, the employers’ 
side reiterated their decision, and it was agreed to draw 
up terms of reference for submission to the Court. 


In April, the home branch membership of the 
Amalgamated Engineering Union increased from 
187,364 to 189,038, and the colonial branch membership 
from 23,504 to 23,788. The number of members in 
receipt of sick benefit decreased from 3,714 to 3,439, and | 
the number in receipt of superannuation benefit from | 
14,016 to 13,998. The number in receipt of donation 
benefit increased from 4,670 to 5,234, and the total 
number of unemployed members from 18,273 to} 
18,714. 


Industrial News, a publication of the Trades Union | 
Congress General Council, states that, according to | 
preliminary figures, heavy industry has made important 
progress in Soviet Russia during the first quarter of the 
current year. As compared with the first quarter of 
1934, the output of steel has increased by 32-8 per 
cent., that of pig-iron by 28-3 per cent., and that of | 
rolled metal by 20-1 per cent. In the motor vehicle | 
industry, production has considerably exceeded the 
estimates, 


Ruskin College, Oxford, offers a scholarship for 
women actively ‘ngaged in trade union, co-operative, 
Labour Party or similar work. The scholarship will 
be tenable for the college year beginning on Septem- 
ber 30 next and ending on July 4, 1936, and its value | 
will be 135/., viz., 1001. college fees, inclusive of board, | 
lodging and tuition, and 345i. for the student's personal 
expenses. The scholarship will be awarded as a result | 
of an examination, arranged in the candidates’ own 
localities on Saturday, June 29, 1935. Candidates | 
must be above the age of twenty. Forms of applica- 
tion and further par‘iculars may be obtained from 
Mr. F. Smith, Ruskin College, not later than Saturday, 
June 15. 

The Berlin correspondent of the Manchester Guardian 
states that a place where employers and employed | 
(called * leaders "’ and “ followers "’) can practise, for a 
few days, “ classless’ community life “‘in the Nazi 
spirit,” not merely by living under the same roof, but 
by actually sleeping in the same room, is now in opera- 
tion in Hamburg. 
suburb there has been acquired by the Labour Front, the 
general corporative body embracing employers and 
employed, and put into repair to serve as an “ indus- 


}a normal maximum of 40 hours per week for young 


| sponding reduction in weekly earnings. 


| Mr. Marchbanks, the secretary of the National Union 


| imposed .as the result of the National Wages Board’s 


|regard to the railway situation in Northern Ireland, 
|A further meeting has been arranged between the 
| unions’ representatives and the companies of Northern 


j 
| ment.”” 


A large disused private house in a | 


will be restricted to the limits of the eight-hour day 
and 48-hour week of the Washington Convention and 


persons. Where the hours of work of any worker are 
reduced either in consequence of the general provisions 
of the Bill or of special regulations affecting particular 
industries, such reduction of hours will not entail corre- 


Six consecutive days with pay must be allowed as 
holidays annually to every industrial worker. In 
addition, six public holidays must be given. With 
certain exceptions no industrial work may be done on 
Sundays. Where workers are necessarily employed 
on Sundays, compensatory 24 hours’ continuous rest 
must be given in the same week. The normal period 
for work will be between 8 a.m. and 8 p.m. on five days 
in the week, and between 8 a.m. and 1 p.m. on the 
weekly short day. Women may not be employed at 
night in industrial work. 


The question of putting forward a claim for the 
restoration of the remaining “ wage cuts” was dis- 
cussed at a joint meeting in London last week of the 
executives of the National Union of Railwaymen, the 
Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association. A 
statement issued at the close of the conference by 


of Railwaymen, was in the following terms :—‘* The 
joint executives of the three railway unions discussed 
the position in regard to the restoration of the remaining 
percentage deductions and the variations in the rates 
of pay for overtime, night duty and Sunday shift work 


agreement in 1931. It was decided that the respective 
executives should consider the matter further in the 
light of to-day’s discussions, and it may be expected 
that afterwards representations will be made to the 
companies for a meeting to discuss the position. In 


the position there was reviewed. The report of the 
joint committee presented to the meeting was adopted. 


Ireland with a view to trying to find a basis of agree- 


At its concluding session, the annual conference of 
the Union of Post Office Workers, which was held at 
Portheawl last week, adopted by a large majority, 
jand in the face of the opposition of the executive, 
a resolution moved by the London Parcels Section 
recognising the urgent necessity and practicability of 
the introduction of the shorter working week throughout 





\the industrial world, and instructing the executive to 


intensify their effort to secure this end and forward 
tation 
stries 


but 


calling upon him to set an example to outside 
by the application of a 40-hour working w: 
without reduction of pay, in the postal servi: 


At an earlier sitting, Mr. Cyples, of Lon 
attention to the effects of mechanisation in 
Office. He complained that full-time offic 
union had attended the opening ceremony b 
of the new sorting office at St. Martin’s 
although the equipment of that building wo 
redundancy of staff, tightened schedules, and 
conditions. The union’s policy ought not to by 
mere tacit agreement. The policy towards mechanisa- 
tion ought to be defined. Was it to be defir oppo- 
sition, passive resistance, or tacit agreemen The 
general secretary said that they could stop 
mechanisation, and there must be sense 
proportion. They could not prevent the Post Office 
introducing machinery. What the union claimed was 
that, if and when it was done, the conditions of the 
staff affected must be properly taken into account. 
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Post 
of the 
hovalty 
Grand, 
i mean 
worse 
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hot 


some of 


Alluding to the experimental sorting machine, which 
is on trial at Brighton, in the course of another dis. 
cussion, the general secretary said that the executive 
had not yet agreed to its introduction. They could 
not discuss the future policy of the union on this 
subject in public. The executive regarded the intro. 
duction of the machine as very important, and he 
proposed that they should consider the whole question 
im camera, The conference then sat in private. The 
following official statement was issued at the close of 
the private session: ‘‘ The conference discussed the 
question of the introduction of an automatic sorting 
machine at the Brighton office and its possible effects 
upon the staff, both indoor and outdoor. A report 
was presented by the general secretary, Mr. Bowen, 
and this was adopted by the conference.” 


Mr. W. J. Brown, the secretary of the Civil Service 
Clerical Association, stated last week that a more 
satisfactory method of dealing with complaints against 
civil servants had been adopted and approved by the 
National Whitley Council. ‘‘ The main change is,” he 
said, “‘ that anybody * charged with an offence’ may 
now have the case judged by a superior officer other 
than the one who made the complaint. The civil 
servant concerned will have the right not only to be 
at the hearing himself, but to be represented by.a 
colleague or officer of his association, who will act as 
an ‘ officer’s friend’ does at military courts martial. 
A written statement setting out the complaint will be 
given to the civil servant, who will, consequently, know 
exactly what charges are made against him. The 
superior officer hearing the case will make a report to 
the department, and the inherent right of appeal to 
the head of the department will remain. The new 
provisions have just come into force.” 


Paris newspapers, quoted by the weekly organ of 
the International Labour Office at Geneva, state that 
in view of the extent of unemployment among profes- 
sional pilots and skilled craftsmen in civil aviation, the 
Air Ministry has informed the persons concerned that 
they may either re-enlist as non-commissioned military 
pilots or obtain temporary contracts of employment as 
skilled aircraftsmen in the Air Force workshops quite 
apart from the regular forces. By a circular of March 23, 
1935, drawn up in agreement with the Ministry ot 
Labour, the Ministry of War has laid it down that 
soldiers who take their discharge after receiving an 
offer of re-enlistment for a period of six months to carry 
on their trades in the Army shall be considered to have 
received an offer of employment, the refusal of which 
entails their being struck off the register of persons 
entitled to allowances from the public unemployment 
assistance funds. The circular contains a list of 4 
large number of trades, including those of artificers n 
wood and iron, fitters, electricians, telegraphists, book- 
keepers, tailors, shoemakers, bakers, &c. 


Addressing the annual meeting of the Federation of 
Slovak Manufacturers, Mr. Jan Dostalek, the Minister 
of Commerce, expressed the view that the policy 0! 
reducing working hours offered a method of bringing 
about the reabsorption of some part of the unemploy ed 
workers in the process of production. As such a step 
might result in a further deterioration in the position 
of industrial undertakings, however, it was important 


|to ensure that the sacrifices imposed on employers 


should be such as they could bear. In fact, a reduc- 
tion of hours of work leading to an increase in the 
cost of living and a consequent decline in consumption 
in the domestic market would be contrary to the 
national economic interest. 
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become necessary owing to deeper waters being fished, 
and variations to fittings have been made, but the 
gear has remained substantially much the same. 
During the same period, however, the vessel itself 
has been changed almost beyond recognition. The 
first steam trawlers only fished local grounds, remain- 
ing away from port for a very few days. At that 
time, fish was plentiful and markets good. In the 
course of a few years, however, the local fishing grounds 
became over-fished and depleted, while the public 
demanded a greater variety of fish, with the result 
that the boats were forced farther afield and their 
range had to be extended. This called for larger 
vessels with better sea-going qualities and of greater 
power, which were capable of staying away from port 
for much longer periods, and of towing the gear at 
greater depths. 

The early type of British steam trawler was about 
90 ft. long, an example of typical dimensions in the 
year 1890 being 88 ft. length, 20 ft. beam, and a depth 
of 10-7 ft. These vessels had a block coefficient of 
0-6, and could maintain a speed of 8 knots on a con- 
sumption of 5 tons to 6 tons of coal per day. The 
decks were of the flush type, there being no raised 
forecastle, and the engines were situated aft. The 
accommodation for the deck hands was forward in 
the bows, access to which was gained by a companion. 
Between this accommodation and the foremast there 
was a hold, which was used as a store for fishing gear ; 
abaft the foremast was situated the fishroom, in which 
ice was carried on the outward trip, the maximum 
capacity of the fishroom being in the region of 30 tons. 
On deck, the wheelhouse was situated in the region of 
the after-end of the fishroom, abaft the trawl winch, 
the latter being of a heavy duty and powerful type. 
Accommodation for the skipper and the remainder of 


the crew was abaft, and partly over, the engine room, | 


in the stern of the vessel. Abaft the fishroom was the 


cross bunker, which also extended along each side of | 
which | 


the vessel, forming side bunkers. The boiler, 
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block coefficient in the region of 0-57 to 0-59. Special 
attention has been paid to the stern, which is stream- 
lined and of the cruiser type. A streamlined rudder 
and sternpost are also fitted; these help to give 
improved performance and reduced helm action, and 
also enable a truer course’to be maintained. This 
special attention to lines at the stern of the vessel is 
credited with iding half a knot of the increased 
speed. With the fitting of superheaters in these boats, 
the necessity has arisen for the ing of fresh 
water for the boiler, and in some cases bottom 
tanks of about 40 tons capacity have been fitted. 

In comparison with the Mersey class boats, which 
burn 9} tons to 10 tons of coal per day inorder to 
maintain a speed of 10 knots, the new boats burn, 
on an average, 8} tons to 8} tons per day for a speed 
of 11} knots to 12 knots. vessels have a large 
forecastle, which accommodates the lower ratings of 
the crew, the steam windlass being mounted on the 
forecastle head. The general arrangement on deck is 
very much the same as that of the early boats. Fishi 
gear and ice are stowed below in the forward holds, 
while below deck in the after fishrooms is carried the 
coal required for the outward pessage,. this being 
worked out first through @ tunnel in the cross-bunker. 
There are two tall masts,: which .carry the wireless 
aerial, the wireless operator’s: cabin being at the 
after-end of the wheelhouse. These masts also provide 
a means of handling the fishing gear when a change 
over or any other attention is necessary, and are used 
for hoisting up the trawl net preparatory to the “ cod 
end” being opened and the contents of the trawl 


TABLE oF TRIAL 
Breadth, 26 ft.6in. Loaded draught : 





Length, 160 ft 


Displacement, 1,007. 


Ran 
Number. 


Mile 


| Boiler I 
Number. | 
| 


Press 


was of the Scotch single-ended type and had two plain | 


furnaces, sometimes with a common 
chamber, was fitted at the fore-end of the engine room, 
between the bunkers, and was fired from aft 
The propelling machinery was a compound surface- 
condensing steam engine which worked at a pressure 
of about 90 Ib, to 120 Ib., the cylinders being 17 in. 
and 32 in. diameter, respectively, with a 21-in. stroke, 
and developed about 200 i.h.p. Two men only were 
carried below, each man taking turn and turn about 
in keeping a six hours’ watch and also doing his own 
firing and trimming. As the boiler faced aft, it 


side 


was 


combustion | 


easily accessible for firing from the forward end of the | 


engine room. A point of interest which is worth 
recording is that the change from sail to steam was 
only gradual, as it was in the case of merchant shipping. 
the early steam trawlers having two tall masts and 
a bowsprit, and carrying a full suit of canvas. This 
not only served as an aid to propulsion, but also steadied 
the craft when fishing, and even to-day the modern 
steam trawler carries a mizzen sail, which is hoisted, 
when fishing, for the purpose of steadying the ship. 

In the course of time, larger boats were employed 
and ventured farther afield until the time came when, 
during the war, the length of the long-distance trawlers, 
those fishing on the Iceland, White Sea, and Bear Island 
fishing grounds, reached about 140 ft. By this time 
a definite building standard had been reached, so that 
when a boat was laid down it was built to a specified 
type, a fact which certainly helped to make for uni- 
formity in the rapidly-growing fleets. During the 
war, the Admiralty took over many steam trawlers for 
service along the home shores, and also overseas. 
These ships were replaced from time to time, and their 
numbers increased. This resulted in the introduc- 
tion by the Admiralty of three different types of ship, 
of which the fo!lowing are the brief particulars : 

The Strath Class, 115-ft. boat, with engines ‘2 in., 
20 in., and 34 in. by 23 in. stroke, a single. boiler 
12 ft. 6 in. by 10 ft., having a working pressure of 
180 Ib.; the Castle Class, 125-ft. boat, with engines 
12} in., 21 in., and 35 in. by 26 in. stroke, a single 
boiler 13 ft. 6 in. by 10 ft., having a working pressure 
of 180 lb.; and the Mersey Class, 138-ft. boat, with 
engines 13 in., 23 in., and 37 in. by 26 in. stroke, 
a single boiler having a working pressure of 200 Ib. 

The Mersey class t oat, which is the direct forerunner 
of the modern vessel, has of latter years been gradually 
increased in size, anc has been made to give a better 
performance as regards not only speed, but also ther- 
mal efficiency. The introduction of the latést :efine- 
ments which form an integral part of the new ships 
has only taken place in the last three or four years, 
and consequently a series of very rapid changes has 
taken place in the shipbuilding and engineering of this 
industry. The modern steam trawler is @ vessel of 
over 160 ft. long, typical dimensions of a dange boat 
being 173 ft. overall, 26 ft. 6 in. breadth moulded, 
and depth moulded 15 ft. The vessel has a large 
sheer and very fine hull lines, with a consequent low 


| by no means easy. 


forward, 11 ft. 6 in. ; 


Vacuum 


regard to the propelling machinery, steam is provided 
| by a single-ended Scotch boiler, typical dimensions 
being 15 ft. 6 in. diameter and 11 ft. long. Th: engines 
are triple expansion, designed to run on superheated 
steam, and develop from 750 i.h.p. to over 900 ih.p. 
the higher horse-power being developed by higher 
speed engine, which runs at about 135 r.p.m., as com. 
pared with 116 r.p.m. to 120 r.p.m. of the lower horse. 
power engine. The dimensions of a typical engine 
developing 800 i.h.p. are as follows: 14} in., 24 in. 
and 40 in. diameter by 27 in. stroke. 

At nt, the exhaust turbine is being tried on 
new. British trawler, this working in conjunction with 
a compound engine running on saturated steam. Ip 
Germany, however, superheated steam is being used 
in this connection, thus not only taking advantage of 
the increased power output, but also effecting economy 
in fuel. Nearly all the new trawlers in this country 
are using superheat, and some of the ships which were 
built in 1933 to run on saturated steam have now 
been converted. It is interesting to note that trawlers 
were provided with superheaters in this country in 
1913-1914, the German Schmidt type of superheater 
being used, but that at the commencement of the 
war this was abandoned. So far as is ascertainable. 
this early work was in the nature of an experiment, 
and was made with very little or no modification of 
the machinery. Even with the experience gained 
in the modern application of superheat, using special 
metals and taking advantage of the latest practice, 
the transition in the case of steam trawlers has-been 
The fishing industry is unique 





Data FoR MopEerRN STEAM TRAWLER (1935). 


aft, 17 ft. 3in. Mean, 14 ft. 4} 
D§, 100-4. 


Slip, 
Per cent 


Dy 


> > v 
R.P.M. Coeflicient 





* On full superheat, 620deg. F.. Cut-off: high pressuré,73-6 ; mean pressure, 68 ; low pressure, 68-3 


2 in, < 27 in. stroke. 
7-5 aq. ft 


Boiler, 15 ft. 9 in. x 


deposited on deck. Below the wheelhouse, on deck, 
is the ehartroom, which»serves ee cabin, 
with, in many cases, a.bathroom the accom- 
modation being ‘exceptionally ~wellappointed. A 
raised quarter-deck of about 90° ft.-commences about 
11 ft. or 12 ft. forwatdeof the chartroomand extends 
aft. On this are builtethe engine and‘-boiler-room 
casings, and also the galley. A large atid powerful 
winch, which «is: an important part of the fishing 
equipment, .issmounted»on the raised quarter-deck, 
immediately forward of the chartroom. This is 
capable of haulingsin thes gear from great 

there being mently over 600 fathoms of warp out. 
The power de by these winches is ifthe region 
of 140 i.h.p. At the: sterm of the vessel,.om-deck,-is 
situated cleat boiling and extracti » whichis 
a recent accessory. In ‘the past, livers were 
stored in casks on deck and subsequenitly «treated 
ashore. In» bad weather, however, it: was, av 
common occurrence for these to be washed over 

and lost. With this plant, the livers are boiled directly 
they-are taker from the fish, the liver boiler being 
heated by live steam:from the main boiler. 

Another interesting feature is the way. in which the 
ship’s side in the region of the gallows has been stiffened 
in the latest boats. Considerable trouble has been 
experienced in the past, due to the otter boards or 
‘* trawl doors ” striking the — side when the gear 
is being-hauledin. This has ultimately caused rivets 
to bewhaken loose, especially on the second strake 
belowesheer. Experiments are being conducted along 
two imdependent lines, the first being the welding of 
the shell plating and frames in the affected area, thus 
dispensing» with all rivets, and .the second being the 
stiffening of thecship’s side in.this area by riveting 
additional.frames (of lighter section than the main 
frames) directly «in the centre of the main frame 
| spacings. It is also worth recording that the main 
| frames themselves are usually reinforced with a lighter 
| section reverse frame in these particular areas. With 





11 ft. . Wi pressure, 210 Ib. 
Propeller: 10 ft. 6 in. diameter; 11 ft 6 in. . 4 blades. Surface, 40 sq. ft. 


15 in.,.25 in 
Grate surface 


Engines 
Total heating surface, 2,350 sq. ft 


and is by nature very conservative. In this it has 
good reason, as the conditions under which it works 
are most difficult, and anything in the way of progress 
has to be approached with the utmost caution. 
About two or three years ago, when . the 
British trawler owners were again considering™ the 
question of superheat, conversion work was carried 
out, though not in a very comprehensive manner, the 
specifications being somewhat bare. In fact, ‘the 
installation, when completed, was not very much in 
advance. ef that prior to the war, with the result.that 
superheating» was not, at first, the success thet it 
should have been. While it is true that a degree 0! 
economy. was effected, the engine, unfortunately, did 
not deliver'the power previously obtained on saturated 
steam, and the deficiency resulted in a loss of three 0! 
four revolutions, an important. factor which affected 
the skippers, mot. only when running free, but als 
when towing, speed being then of vital importance 
In these installations, the feedwater filter, which was 
of the pressure type, was fitted underneath the plat 
form between the engine and boiler. In this position 
it was rather inaccessible, and consequently did not 
always receive from the engineers the attention 
desirable ; this was especially so when bad weather 
was experienced. The result was that in some case 
it became choked, and oil found its way into the 
boiler. Another point of difficulty was loss in engine 
power, which became apparent after some time under 
service conditions. This loss was traceable to the 
choking of the superheater elements and the consequent 
wire-drawing of the steam; the elements in question 
become heavily scaled with salt and ultimately, ™ 
some instances, choked solid, particularly the 
U ends. It may here be mentioned that fresh 
water for the boiler was carried, neither was an e\ 
tor fitted, so that the make-up feed required t 
boiler was entirely salt, and in the course of a \ 
| the resultant density was often considerable. 
While steam trawlers are exceedingly good sea-! 
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they are extremely lively, rolling and pitching readily 
in the rough short seas which they encounter; hence 
the water in the boilers is never still, and at times, 
notwithstanding a steam dome being fitted, heavy 
riming results. The very nature of the fishing industry 
requires that both the machinery and the boilers shall 
be worked at their utmost capacity. The conditions 
under which a trawler boiler has to work are very hard, 
the firing is heavy, and the boiler is usually evaporating 
the water to its maximum power. Another feature 
which must be remembered is that a trawler is in port 
usually only 36 hours, during which time the catch has 
to be landed, coal and ice taken on board for the 
coming trip, and any running repairs done, as necessary. 
If the water has a density of 10 oz. to 15 oz., the boiler 
is blown down and refilled with fresh water, the usual 
time taken for raising steam again from cold being 
about 12 hours. The boilers have been found to 
stand up to this service extraordinarly well, and their 
longevity is attributed to their running on salt feed. 

The advantages of superheating were so apparent 
that means were taken for combating and overcoming 
the former difficulties. The advantages are obtained in 
three different ways, as follows :—(1) An increase in 
volume of steam per pound of water evaporated, 
according to the degree of superheat employed. 
With 200 deg. the superheated-steam volume has 
increased by 35 per cent. (2) Less loss due to con- 
densation. (3) An increase in temperature limits 
between which the engine is working, resulting in an 
increase of thermal efficiency; steam, superheated 
200 deg. F., has less weight to do the work and the 
boiler has to evaporate correspondingly less water. 
As the degree of superheat is raised, it is the latter 
stages of expansion that benefit by the higher steam 
temperature, as the high-pressure engine efficiency 
cannot be expected to increase ad infinitum. There- 
fore, the higher the degree of superheat the farther it 
will be carried in the lower stages of expansion, and 
a corresponding increase in overall efficiency will be 
obtained. As previously mentioned, when a boiler is 
fitted with superheat an increase in volume of steam 
per pound of water evaporated is obtained. In the 
ordinary way, in a new ship, advantage can be taken 
of this and a smaller boiler employed, or, on the other 
hand, a boiler which is tight steaming on saturated 
steam can be made much easier steaming by the 
fitting of superheaters. Nevertheless, it is interesting 
to note, in connection with new trawler work to-day, 
that the boiler is of much larger diameter than pre- 
viously, thus providing a large steam space. This 
step has been taken in an endeavour to cut down 
priming. The efficiency of a superheat installation can 
be greatly impaired when priming is experienced, 
even when clean boiler feed is being used, and it is 
interesting to note that 1 per cent. moisture corre- 
sponds to 15 deg. F. less superheat. As regards the 
degree of superheat employed, it has been ascertained 
that about 210 deg. are obtainable, but 190 deg. appear 
to be the usual working temperature, with a corre- 
sponding steam temperature of 580 deg. F., the boiler 
pressure being 210 lb. to 225 lb. The funnel tempera- 
ture of a steam trawler at the base is in the region of 
700 deg. F., which accounts for the degree of super- 
heat obtained with a simple and straightforward 
design of superheater. 

There are four types of superheater suitable for 
Scotch boilers, viz., the uptake type, the smoke-tube 
type, the smoke-tube type with the ends of the elements 
projecting into the combustion chamber, and the 
combustion-chamber type. It is the ordinary smoke- 
tube type that is being employed to-day in the super- 
heated trawlers. This has been found to give the 
required degree of superheat, combined with ease of 
maintenance. In this case, the U ends are kept 
within the smoke tubes to the extent of 4 in. to 6 in., 
thus enabling a tube expander to be used if necessary 
in the back end, without having to withdraw any 
elements for access. 

With the application of superheated steam to the 
engine, it is essential that particular attention be paid 
to various parts of the installation in order to assure 
efliciency and good running. The main points for 
consideration are:—({1) The type and design of 
Superheater. (2) The use of special heat-resisting 
metals. (3) A good boiler-heating surface. (4) The 
high-pressure piston valves to be of such design as to 
give a positive “cut-off” and the minimum steam 
leakaye. (5) Special attention to be paid to the 
condensing plant and as high a vacuum maintained 
48 possible. (6) A consistent high feedwater tempera- 
ture to be maintained. (7) The maximum conserva- 
ion of all heat energy. Considerable attention is now 
being paid to lagging, which has hitherto been seriously 
neglected. Not only the boiler, but also all pipes 
carrying superheated steam, are well insulated with 
Magnesia or glass silk, this lagging, together with 
flanges, valves, and tee-pieces, &c., being covered 
With asbestos cloth and muffs. These muffs are wired 
im place, so that access to any joints can be readily 











gained. Generally, the practice in lagging is well up 
to the standard employed in high-class passenger and 
cargo liner installations. 

After many years of experimental work, most of the 
drawbacks which were associated with superheat have 
now been overcome. In the past, considerable trouble 
was experienced with metals cracking up and excessive 
wear taking place under the high-temperature condi- 
tions. This failing has now been remedied by the 
use of special heat-resisting alloys, and by the provision 
of correct internal lubrication. With regard to the 
latter, it is most important that a good quality mineral 
oil with a high flash-point be used. Finally, it may 
be interesting to note that the men in charge of the 
engines and machinery do not possess Board of Trade 
certificates; neither are they necessarily skilled 
mechanics. Any adjustments or even minor repairs 
which are necessary are carried out ashore, except in 
the case of emergency. The engine-room staff usually 
consists of two engineers (or engine drivers, as they 
may be termed), and one trimmer. When steaming 
out to the fishing ground and home again, a deck 
hand assists this staff with the firing. In some modern 
superheated boats it has been found necessary to add 
two firemen to the staff below deck, as the engineers 
are fully occupied with their duties in the engine room 
and are unable to attend to firing. While these 
engineers are very able men and effect some remark- 
able repairs at sea, it is unfair that too much should 
be expected of them, and, no matter what machinery 
or equipment is fitted to a steam trawler, it is essential 
that it should be of good quality and as fool-proof as 
possible. The Table on the previous page gives trial 
data for a modern trawler, and may be of interest. 








WELDING IN THE ENGINEERING 
INDUSTRIES—I.* 


THE contributions contained in this particular sub- 
group of the symposium referred to bridge and struc- 
tural engineering, pressure vessels (including boilers, 
pipe lines, tubes, tanks and vessels for use at high 
temperatures and pressures), railway material and ship- 
building. In a paper on the welding of structural 
steelwork for buildings, Mr. E. 8. Andrews suggested 
that structural engineers should first concentrate upon 
workshop welding and reduce site welding to a mini- 
mum ; this would reduce the risk of bad work in places 
difficult of access and also eliminate the uncertainties 
surrounding the stress distribution due to rigidity. 
This matter was also referred to by Dr.-Ing. F. Faltus, 
who stated that welding on the site was more difficult, 
and in many cases more expensive, than shop welding. 
It was necessary to take into consideration the transport 
charges of the welding sets, the installation of current 
supply (or of more expensive petrol-driven welding 
sets), the erection of scaffolding for the welders, pro- 
tection against bad weather, the smaller output of 
welders under these conditions, and charges connected 
with the supervision of the welders by a specialist. 
The welding research programme of the Steel Structures 
Research Committee of the Department of Scientific 
and Industrial Research was set forth in a paper by 
Dr. H. J. Gough, F.R.S. The author stated that 
attention had been mainly devoted to a statistical 
examination of the strength of welded connections for 
structural purposes, made under practical conditions of 
control and supervision. An extensive series of related 
mechanical tests was also being made in connection with 
this statistical examination. In his contribution on 
steel-concrete composite construction, Mr. R. 8. Eadie 
stated that since its introduction five years ago, this 
type of construction has been used successfully in 
many structures of different kinds. Some of its 
advantages over reinforced concrete were that in all 
cases it eliminated most of the shoring, and with 
certain types of floors, all shoring. It also eliminated 
errors in elevation due to yielding of form supports. 
It gave assurance against future floor and ceiling 
cracks, since the major deflections were developed 
while the concrete was still plastic. It released forms 
earlier for further use, reduced the risk of fire during 
construction on account of the employment of less 
shoring, and it was more adaptable to alterations than 
ordinary reinforced concrete. 

Referring in the course of his paper to the reduced 
cost of a welded steel-framed structure, Dr. Oscar 
Faber stated that there was little doubt that a properly 
designed frame with welded connections in which the 
effect of the welding on the moments and forces in the 
frame were taken properly into account would be cheaper 
than a similar frame fully riveted; and this had been 
established in many cases where alternative designs 
had been prepared and costs obtained for welding and 





* Briefsummary of papers presented in Group 1, Sub- 
group (a) of the Symposium on the Welding of Iron 
and Steel, held in London on May 2 and 3, and organised 
by the Iron and Steel Institute in co-operation with 
other technical societies. 





riveting, respectively. In a contribution on the 
influence of welding on the design of steel construction, 
Messrs. C. Helsby, C. W. Hamann and J. F. Samuely 
indicated that welding construction needed treatment on 
lines of its own, and that other methods of steel con- 
struction should not be invoked when preparing a 
scheme for welding. In the course of a paper on a 
somewhat similar subject, Dr. F. Masi considered that 
there was no need to revise the rolled sections now being 
manufactured and to devise new types better suited 
to the welding operation. The commercial range of 
sections, if properly applied, was amply sufficient to 
meet the requirements of welding, and it would be a 
mistake to embarrass the metallurgical industry by 
calling for others. In a contribution on welding in 
building and bridgework, Dr.-Ing. G. Schaper stated 
that building structures of all kinds which were not 
subject to large dynamic stresses, such as office and 
factory buildings, signal gantries, water towers and 
station and platform roofs, could be welded without 
hesitation, whether in solid or in truss construction. 
Highway bridges, in which the dead loads were large and 
where maximum live loads seldom occurred, could be 
welded without hesitation in the case of solid con- 
struction, and also in truss construction, provided that 
careful attention was paid to the considerations estab- 
lished by fatigue tests. Railway bridges, in which the 
dynamic effects of the live load were of preponderant 
importance, could likewise be welded if of solid con- 
struction. The results obtained from fatigue tests did 
not, at present, justify the construction of truss railway 
bridges by welding, though it might be anticipated that 
improvements in electrodes, and in the arrangement of 
welded joints, would, before long, allow of this. 

In a paper on welding in bridges, Mr. David Anderson 
stated that this was only in its infancy in this country. 
He described the vertical-lift bridge over the River Tees 
at Newport, Middlesbrough,* and added that the experi- 
ence gained might be useful in pointing out the lines on 
which progress might possibly proceed. An account of 
bridge welding practice in Australia was given in contri- 
butions by Messrs. A. 8. Atkinson and C. J. O'Malley, 
and by Mr. W. T. B. McCormack, while Mr. D. Arvidsson 
gave a description of a modern all-welded bridge at 
Stockholm. The present position of welding in steel 
construction in Poland, in Austria, and in Belgium 
was discussed in three papers, respectively by Professor 
8S. Bryla, by Professor F. Hartmann and Dr. K 
Girkmann, and by Professor H. Dustin. 

In one of the series of papers dealing with pressure 
vessels, Mr. H. H. Hollis stated that in no field of in- 
dustry had the electric-welding process proved more 
useful than in its application to repairs to gasholders. 
This class of work, however, particularly when repairs 
were being carried out with the gasholder in service, 
should only be undertaken by specialists who were 
thoroughly conversant with the design and con- 
struction of gasholders. In their contribution on 
welding in the chemical-engineering industry, Messrs. 
N. P. Inglis and W. Andrews stated that there was 
probably no industry in which so many different 
varieties of shapes and designs were encountered, and 
welding, where possible, was the most convenient and 
cheapest method of construction, Furthermore, im- 
provements were continually being made, and, as the 
consequent alterations to plant became necessary, it 
was found that those alterations were often more con- 
veniently and quickly made if welding were employed. 
Professor F. C. Lea gave, in a brief paper, an outline of 
the investigations that were being undertaken by the 
Welding Research Committee of the Institution of 
Mechanical Engineers, on welds in relation to boilers 
and other pressure vessels, The attitude adopted by 
the American Society of Mechanical Engineers and 
other bodies in the United States on this question was 
referred to in a contribution by Mr. E. R. Fish, who 
concluded with the statement that fusion welding as 
a means of fabrication for pressure vessels of all kinds 
was very generally accepted in the United States by 
users and manufacturers. It was recognised, however, 
that there was yet much to be hearned and that methods 
and materials would be still further improved. Mr. C. H. 
Davy, in his paper on the welding of boiler drums and 
other pressure vessels, outlined the history, in this 
country, of the all-welded steel boiler drum and gave 
some data on manufacture and testing procedure. 
An account of the employment of welded pipe lines on 
various hydro-electric and other schemes was given in 
a paper by Mr. D. Ross. 

Of the series of contributions dealing with the use of 
welding for railway material, that by Messrs. E. Rietsch 
and A. C. Croskell described end-to-end welding of 
main-line rails by the resistance method, A_ brief 
description was given of the A.E.G. automatic welder, 
which is used for welding the rails; then followed 
welding data and tests on the finished welds, The weld- 
ing of the underframes of wagons, of hopper coal wagons, 
and of bogies on the Norwegian State Railways was 





* See ENGINEERING, vol. cxxxvii, page 257 (1934). 
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described by Mr. M. Moe, while Messrs. G. Ellson and | mathematical tables and equivalents, data on statics, 
J. Miller gave a long and detailed account of British | dynamics, 
railway welding practice as applied to permanent-way | materials, particulars of metals and alloys, 
Of the papers | tools and their operation, of engine parts, &c. 
dealing with welding in shipbuilding, that by Messrs. | legislation regulating Jabour conditions in France is 
B. Ralston, E. W. | referred to in a separate chapter. 
Russell, and H. W. Townshend gave some indication | lished, at the price of 20 francs, by Messrs. Dunod, 92, 
of the use which is being made of electric-arc welding | Rue Bonaparte, Paris. 


and bridge and structural repair work. 


J. C. Adam, N. M. Hunter, 8. 


in shipbuilding at the present time. It referred to 


welding as carried out on deep-sea trawlers, to welding | 


as applied to parts of the structure of large ships, 
and to the practice adopted in a relatively small 
all-welded ship 150 ft. in length. 
dealt with the practical considerations influencing th 
design of joints, and with the technical considerations 
involved in the design of ship structures. A paper by 


Dr.-Ing. W. Strelow outlined the present position of 


arc-welding in the German shipbuilding industry. 








NOTES ON NEW BOOKS. 


Partly, no doubt, owing to the growing general 
interest in scientific matters, but partly, also, owing to 
modern educational ideas, the young people of the 
present day are provided with an enormously greater 


variety of publications calculated to assist their under- | 


standing of technical questions than were those of an 
earlier time, The ordinary text-book is beyond the 


capacity of the average schoolboy, and is naturally of | 


limited scope, so that it is not altogether suitable for 
fostering a budding interest in how things work, and 
of what they are made. An excellent example of the 
type of publication developed to meet his needs is 


furnished by a small book, entitled Die Kohle, by | 
Ernst W. Bielfeld, published by Messrs. Miiller u.l. | caused to the reinforcement. 
Kiepenheuer, Verlag, Potsdam, Berlin, at 1.5 marks. It | recommends adding 14 per cent. to 4 per cent. by 
forms the first of a series of Technische Bilderbiicher | weight of calcium chloride to the cement of plain 


Other sections : 
e|ima climate 


|than is the case where more temperate conditions 


| 
| 
| 
| 


of which later volumes will deal with Oil, Water Power, | 


Electricity, &c. Although this is essentially a picture 
book, it is not illustrated by the photographs which are 
so common in this type of publication, and which are 


usually difficult for a young person to understand. | has the merit of coming at once to practical suggestions 
Instead, it is entirely confined to diagrams, simplified | without devoting too much space to the history and 
The | literature of the subject. 

book covers the whole story of coal from the primeval 
forest to fractionating processes and the use of the | 


drawings of machines, maps, and flow-sheets. 


various derivatives, mining, coal cleaning and power 
production from coal being dealt with. The text is 
practically confined to explanatory titles and notes 
appended to the hundreds of illustrations. The dia- 
grams and sketches are clear and evidently much work 
has been spent on their preparation. The fact that 
this is a German publication may cause many to think 
it is unsuitable for English schoolboys, or even English 
adults; but just for that reason we would commend 
it. The descriptive matter being so closely connected 
with the illustrations is easy to follow, and an interested 
boy with a very elementary knowledge of German and 
a dictionary would learn from it not only much about 
coal, but also about the German names for things. 
Indeed, adults might employ it as a useful sort of 
elementary technical dictionary. 


In a text-book for students, lucidity of expression 
and a logical presentation of the subject are of vital 
importance, but even these good qualities fail to give 
a book its utmost effectiveness if they appear in a dull, 
uninteresting manner. Elementary Dynamics, by 
Dr. R. C. Gray, M.A., published at 5s. by Messrs 
Macmillan and Company, is not only particularly lucid 


in style, but it is specially characterised by the vividness | 


of its examples. They are carefully chosen with refer 
ence to applications of modern types. For instance, 
the calculation of the speed of an aeroplane from its 
change of direction, time to make the turn, and banking 


angle should appeal to the imagination of the student | 


as no mere dry-as-dust discussion of centripetal acceler- 


ation could do. Moreover, the data used inthe exa mples, | 


both in the text and in the very numerous examples set 
for the student to work, are selected with discrimination 
to be typical of actual practical conditions. The 
subjects usual to an elementary course in dynamics are 
dealt with, including kinematics, force, work, laws of 
motion for a particle and for a rigid body, impulsive 
motion, and a final short chapter on gyros opes. It is 
intended for students entering a university course in 
engineering or other applied science, and provides an 
admirable non-mathenatical introduction to the 
principles of dynamics with reference to their practical 
applications. 


The French annual engineering, electrical and other 
pocket-books, the Agendas Dunod, have been regularly 


issued for over fifty years, and are in constant use in | 


French works and offices. The one on mechanical 
engineering, Construction Mécanique, for the present 
year, the 54th edition, has been compiled by Mr. J. 
Izart, consulting engineer. It contains all the informa- 





tion generally met with in engineering pocket-books, | 





|salt or calcium chloride with the concrete, in which 


during the manufacturing process. 
surface decarburisation was fully realised by the 
Sheffield spring makers, and a committee was formed 


this committee that the following investigation was 


research, namely, a silico-manganese steel containing 
0-45 per cent. of carbon, 2-02 per cent. of silicon and 
0-78 per cent. of manganese. 
the same ingot were selected for rolling and treatment 
in three different works, which at the time were using 
different types of furnaces in connection with their 
rolling-mills. 
from which it will be observed that billet X was rolled 
| at a comparatively low temperature, billet Y at a high 
| temperature, whilst not only was billet Z rolled hot, 
but it had remained for a prolonged time in the re- 
heating furnace. 
plained that this prolonged time of reheating was not 
the customary practice, and occurred owing to a break- 
down in the mill. 


Wednesday, May 1, 1935. 
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the resistance of 
of machine 
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friction, lubrication, 


The book is pub- 





The increasing custom of carrying out concrete 
work during the winter months in recent years, in 
countries such as North America, Russia and Germany, 
which is then less favourable for such work 


obtain, has led to the publication of several books 
on the subject, of which Das Betonieren bei Frost, 
by Franz Béhm (Wilhelm Ernst und Sohn, Berlin, | 
price 5.40 marks) is one. In this book the author 
makes the assumption that concreting work will ordi- 
narily be suspended for three or four months during 
the winter, and that the cost of measures which will 
enable work to be carried on continuously may be on a 
scale which would be more than offset by earlier com- 
pletion and the resulting earlier return on capital 
invested. The book is, in the main, devoted to the 
consideration of means of retaining the existing heat 
by protective coverings to the water, sand, gravel, 
coarse aggregate and cement, and to the finished 
concrete when in position, as well as of imparting heat 
to the various ingredients or to the finished concrete. 
Consideration is also given to such methods as mixing 


connection the author concludes that neither can be 
employed for reinforced concrete because of the rusting 
On the other hand, he 


concrete, the exact amount to be decided by tests with 
the brand of cement to be used. This book follows 
very much the lines of other books that have appeared 
recently and gives some very useful information. It 








AN INVESTIGATION OF SPRING 
STEELS.* 
By Proressor J. H. Anprew, D.Sc., and G. T. 


Ricnarpson, M.Mer. 


Ir has been shown by Hankins and Ford and by 
Hankins and Becker that the fatigue strength of spring 
steels is seriously reduced by faulty surface conditions 
such as arise through the surfaces being decarburised 
The seriousness of 


to deal with the matter. It was at the instigation of 


furnace remained moderately low for the greater part 
of the time, the temperature only being raised some 
little time prior to taking out the billet for rolling. 
The depth of decarburisation was measured by the 
Vickers hardness machine, and by means of micro. 
examination (visible depth). The figures obtained 
showed clearly that the microstructure is not a correct 
criterion of the amount of decarburisation, the figure 
given by hardness determinations being considerably 
greater. Perhaps the most interesting feature of the 
results obtained was with respect to the small amount 
of decarburisation in billet Y. This was attributed 
to the protective type of scale that formed. This 
scale gave the impression of having fused, therefore 
virtually sealing the metal from the attack of de- 
carburising gases. 

Sections were taken from each of the three billets 
after reheating for rolling, after rolling into plates, 
and after quenching and tempering. For the heat- 
treatment experiments, sections of the rolled plates X, 
Y, and Z, 2 ft. in length, were reheated in an industrial 
coke-fired reverberatory furnace to 950 deg. C. and 
quenched in oil, and then tempered in a lead bath at 
450 deg. C. In view of the relatively small amount 
of decarburisation in sample Y, experiments were 
carried out in the laboratory to determine whether this 
result was abnormal or not. Six different specimens 
were heated in a gas-fired furnace to temperatures 
ranging from 1,000 deg. to 1,300 deg. C., each one being 
heated for a period of half an hour. After removal 
from the furnace, and cooling in the air, the depth of 
decarburisation was measured by means of hardness 
determinations. The microstructures of the edges 
of these sections completely bore out the hardness 
determinations. It was seen in the specimen heated 
to 1,050 deg. C. that the decarburisation as signified 
by the large amount of ferrite was fairly considerable, 
becoming greater near to the surface. In the 1,100 deg. 
C. heat treatment the decarburisation at the surface 
was greater. In the specimen heated to 1,150 deg. C. 
the most noticeable features were the increase in 
grain-size and the presence of ferrite along the grain 
boundaries only, whilst in that heated to 1,200 deg. C. 
the complete absence of apparent decarburisation, 
along with the large increase in in-size, was very 
marked. Two reasons may be assumed for the decrease 
in decarburisation at elevated temperatures, namely, 
the formation of a scale, which on account of its 
fusibility prevents the penetration of gases, and 
diffusion of carbon from the interior sufficient to com- 
pensate for the loss of carbon by its removal from the 
surface. : 

A cross-sectional piece was cut from plate Y after 
it had been oil-hardened and tempered as a complete 
plate. Hardness determinations taken across this 3-in. 
section (the width of the plate) at different positions 
in the thickness of the plate, are shown in Fig. 9. The 
results obtained were contrary to what would be 
expected, and it will be seen that it is only along the 
extreme edge of the original plate that an effective 








hardening has been brought about. The inference to 





as recorded during this experi 


carried out, and the authors would like to record their | 
| indebtedness for their guidance in formulating methods 
of attacking this problem. 


At the outset, one type of steel was selected for 


Six billets taken from 


Table I gives the particulars recorded, 


With regard to Z, it must be ex- 


Further, the temperature in this 








* Paper read before the Iron and Steel Institute on 
Abridged. 











TABLE I. 
7 pr —_— _ nitieageants 
— | ome. wad Temp. at Time from é 
Furnace Time in Re - a. oe ange y ; Finish of Furnace to Time of No. of 
— Furnace a eda Rolling. First Pass. of Rolling. Passes. 
Deg. €. Rolling. Deg. C ~ fd 
| Deg. C. eee . ; 
Original Billets | 2 hr 1,150 to 1,200 | 950 to 1,000 
approx. approx 
xX 1 hr. 40 min 1,028 853 18 | 1 min. 50 sec 8 
Yy 1 hr. 42 min 1,290 1,267 1,065 17 | 1 min. 5 sec. ‘ 
Z 5 hr. 7 min 1,260 1,250 | 1,023 15 I min. 5 sec. | ” 
' — 
Description of Furnaces: X.—-Coal-fired, billets in contact with burning coal. 
Y.—Automatically fed, coal-fired, semi-continuous furnace, always with a smoky atmosphere. ons aes 
Z.—Semi-continuous coal-fired furnace with straight-line temperature gradient from 700 deg. to 1,300 deg 


ment. 

be drawn from these curves is that spring plates as 
normally hardened are extremely non-uniform, the 
centres being considerably softer than the edges 
These results suggested that the quenching tempera- 
ture might not have been sufficiently high to promote 
homogeneity in the structure. Experiments were 
then carried out as follows : Several plates were he ated 
to different temperatures prior to quenching in oil ; 
they were then tempered, and the hardness values at 
positions B and A determined. These values are 
plotted in Fig. 10, from which it is seen that the 
marked differences in hardness between positions A 
and B are only avoided by quenching from a temper: 
ture above 1,050 deg. C. Between 950 deg. C. and 
1,050 deg. C. the curve for position A gradually 
approaches that of B, finally joining it above 1,050 deg 
Cc 


It was thought that the critical changes of the silic 
manganese steel might be affected by varying the init 
temperatures, but thermal curves taken from temper: 
tures varying from 900 deg. C. to 1,300 deg. C. clear y 
showed no change in the transformation point, t 
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critical changes being unaffected by the initial tempera- 
ture. Referring again to Fig. 10, the results embodied 
in this graph provide further confirmation that a high 
temperature promotes a greater diffusion and better 
distribution of the carbon, so that whilst the normal 
transformations may occur on cooling, this disperse 
state will exist even after the completion of the critical 
changes. It is well known that the degree of dispersion 
of the carbide particles plays an important part in the 
tensile properties of a steel 

A Comparison of Silico-Manganese, Chromium- 
Vanadium and Plain Carbon Spring Steels—For the 
purpose of this investigation three billets were selected 
of the following compositions: A plain carbon steel 


Fig. 9. HARDNESS CHART OF HEAT-TREATED 
“ Si-Mw SPRING PLATE. 
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containing 0-6 per cent. of carbon ; a chromium- 
vanadium steel containing 0-52 per cent. of carbon, | 
1-27 per cent. of chromium, and 0-25 per cent. of | 
vanadium; and a silico-manganese steel containing 
0-45 per cent. of carbon, 2-02 per cent. of silicon, and 
0-76 per cent. of manganese. It was arranged that 
these billets should be put through the usual rolling 
and treatment processes by three different manu- 
facturers who specialised in the manufacture of spring 
plates. With a view to ascertaining the degree of 
decarburisation brought about in the different pro- 
cesses of manufacture, each billet, which originally 
measured 2} in. square, was machined (surface- 
ground) over a third of its length on the feur surfaces 
to a depth of % in. 
being placed in the reheating furnace, and likewise 


the finished plates were weighed after rolling, thus | 


allowing the loss in weight to be measured after each 
process. 

The losses in weight, along with other data, are 
recorded in Table II, from which it is observed that 
firm B, using a gas-fired furnace with a coke bed, 
produced the minimum amount of scaling. Generally 
Speaking, the silico-manganese billet scaled the least. 
An examination of the surfaces after reheating for 
rolling revealed, in the case of the plain carbon and the 
chromium-vanadium steels, a very adherent and pro- 
tective scale, whilst on the silico-manganese billets the 
scale was of a less adherent nature. Definite pene- 
tration of oxide into the ferrite matrix was observed 
in the unmachined silico-manganese billet; in the 


machined section this was less pronounced. This is 
depicted in Figs. 33 and 34 on this page; in common 
with the other half-tone illustrations given in this 
paper, these have been reduced to four-fifths linear 
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dimensions in reproduction. In the micro-structures 
of the reheated billets from furnace B, the coarse 
grain structure of the plain carbon steel, as com- 
pared with the smaller grain structure of the silico- 
manganese steel, along with the finely distributed 
sorbitic structure of the chromium-vanadium steel, 
were the chief points noted. The high temperature 
of furnace D brought about a uniformity in grain-size 
in the three types of steel. 

A comparison between the structures of the 
machined and unmachined parts indicates that machin- 
ing is only effective when reheating is carried out at a 
low temperature. The conclusion may be drawn that, 
provided that low temperatures are employed through- 
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out the process, machining the billets does reduce the 
decarburised layer in the rolled plates, but where a 
high temperature is attained the difference is but slight. 

In order to ascertain whether a plain carbon and a 





The billets were weighed before | chromium-vanadium steel behaved in a manner similar 


to a silico-manganese steel with respect to non- 
uniformity of hardening on quenching, a series of ex- 
| periments was carried out on precisely the same lines ; 
6-in. sections cut from a rolled spring plate, after 
hardening by quenching in oil from different tempera- 
tures, were tested for hardness at the two positions A 
and B, Fig. 13. It is seen from these graphs that in 
the case of the plain carbon steel, the hardness at A 
shows no sign of approaching that at B, even when the 
quenching temperature has been raised to 1,050 deg. C., 
whereas for the chromium-vanadium steel the two 
| branches coincide at a temperature of 950 deg. C. For 
this reason it is to be expected that a chromium- 
vanadium steel will be the most homogeneous of all 
in its final heat-treated condition. 

Micrographs taken of the quenched and tempered 
structures produced by quenching the 6-in. lengths of 
silico-manganese, chromium-vanadium and plain carbon 
steel specimens from each of the temperatures 820 deg. 
C., 885 deg. C., 940 deg. C., 980 deg. C., and 1,040 deg. C., 











show that the structures of the silico-manganese and 
carbon steels vary appreciably with the temperature, 
but the chromium-vanadium steel seems to be un- 
affected. The chromium-vanadium specimens, even 
when quenched from 1,040 deg. C., had a very fine 
martensitic structure, but the silico-manganese steel 
required a temperature of 1,050 deg. C. to produce 
complete solution and the best martensitic structure. 
Naturally, grain growth at this temperature is con- 
siderable. 

The Influence of Rolling on the Properties of the As- 
Rolled Plate—It was noticed that the greater the 
reduction per pass, the greater became the hardness 
of the as-rolled material. In the case of plates from 





Fig. 60. Si-Mn Steen. O1 QuencHED. xX 450. 





Fia. 61. S1-Mn Steet, WATER QUENCHED. X 450. 


furnace A, a reduction from 2} in. square to a plate 
24 in. by } in. was made in seven passes, whereas in 
the case of plates from furnace D, the reduction from 
24 in. square to 3 in. by § in. took place in 11 passes. 
On plotting all such available results for the silico- 
manganese and chromium-vanadium steels, it was 
observed that as the percentage reduction per pass for 
hot-rolling increased, so, likewise, did the hardness 
values; in the case of the chromium-vanadium steel 
from furnace A this increase amounted to more than 
33 per cent. From these results it is evident that 
the degree of reduction per pass in hot-rolling is a 
factor to be taken into account. It would appear 
that a large reduction per pass is responsible for pro- 
ducing a uniform structure in the plate, and thereby 
facilitating solution of the carbide in the final quenching 
operation. 

Additional Experiments.—Some tests were carried 
out in a modern industrial oil-fired furnace, in which 
6-in. lengths of a silico-manganese steel containing 
carbon 0-50 per cent., silicon 1-80 per cent., and 
manganese 0-80 per cent., were heated. One side of 
each of these plates was machined to a depth of ¥ in. 
Two specimens were heated to 1,000 deg. C., and one 
was quenched in oil and the other in water ; two further 
specimens were heated to 900 deg. C., and, as before, 
one was quenched in oil and one in water. Hardness- 
depth curves gave the results, shown in Table III, 
page 534. 

These results show clearly that the machined surfaces 
on treatment give a greater hardness value than the 
unmachined. A comparison of the microstructure of 
the specimens quenched in oil and water from 900 deg. 
C., and then tempered at 450 deg. C., is interesting. 
On comparing the oil-quenched and tempered, 
Fig. 60, above, with the water-quenched and tempered 
machined specimens, Fig. 61, the great difference lies 
in the finer structure of the latter, due in all 
probability to the greater deformation of structure 
caused by the more drastic method of cooling. The 
unmachined surfaces in both cases showed u cearser 





structure containing more ferrite. The actual degree of 
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oxide penetration at the surfaces was the same in the 
machined and unmachined surfaces. 


Hardness-depth curves taken right across the thick- | 


ness of a rolled plate, in the as-rolled condition, clearly 
showed that the middle portions, even in the as-rolled 
state, are softer than the edges. On oil-quenching 
from 1,000 deg. C., this effect is further magnified. 

A section of steel X, etched with 2 per cent. nitric acid 
in alcohol, across the thickness, is shown in Fig. 35. 
The dark patches correspond to the maxima in the hard- 
ness curve, and an X-ray examination indicated that 
even in the as-rolled condition the dark-etching portions 


were associated with a greater degree of atomic dis- | 


tortion, These results strongly emphasise the fact 


TAB 


| 
Max 
Temp 
| Reached 
| Deg. C 
| 


Firm Type of Furnace 


to 
1,280 


Coal-fired with temp. greater at back |) 1, 
than at front. No smoke | 

One-high mill 
Gas-fired, using a coke-bed positive pres- | ) 

| sure, air forced, through coke-bed + 1,060 < 
One-high mill ‘ 0 ee 


Fired with producer gas, luminous flame. 


No smoke. No coal used 
Two-high mill, Plates stacked 


SO « 


) 
+ 13 


J 


} 
| 





that the final structure and properties of the heated 


plate depend very largely on the structure prior to the 
final heat-treatment operation, and suggest that the 
best results are attained by a high soaking temperature 
of the billet, which promotes homogeneity, followed by 
drastic reductions in the rolling-mill to break down the 
coarse structure. 

Conclusions.—Of the various furnaces employed in 
the practical operations, type B seems to be the best 
with regard to scaling and decarburisation, but that 
used for billet Y in the earlier portion of the work, 
which was an automatically-fed, coal-fired, semi- 
continuous furnace, always with a smoky atmosphere, 
appears to be superior in producing a good finished 
plate, as regards decarburisation, structure and hard 
ness. Whatever may be the extent of decarburisation 
on the billets immediately before rolling, this will be 
considerably increased in the course of rolling, although 
this operation only takes two or three minutes. The 
higher the temperature in the furnace prior to rolling. 
the greater is the grain-size of the billet produced and 
the better are the properties of the finished plate. 
Large initial grain-size, coupled with a heavy reduction 

Taste III 
P Surface Hardness 
Method of | Tempering 
Cooling Temp 
| Machined. 


Quenching 
Temp 


Unmachined 


Deg. C 
300 
J00 
450 
450 | 
| 


| ' ' 


Deg 
1,000 
1,000 

900 
900 


( | 
oil | 
Water | 
oi 
Water | 


325 
440 
270 


350 


493 

510 

330 
348 
per pass, results in a more even structure of the finished 
plates. When the reduction per pass exceeds 80 per 
cent., the whole of the plate will have the same structure. 
The lower the temperature and the lower the reduction 
per pass, the more non-uniform the as-rolled plates 
seem to be, the centre portion being structurally 
different from the outside areas The properties of 
the finished plates are influenced by those of the as- 
rolled plates, the latter appearing to depend more than 
anything upon (a) the highest temperature reached 
and the grain-size produced, and (b) the reduction per 
pass. Evidence for this is seen in the similarity of 
contour of hardness-depth curves for the as-rolled and 
finished states. 

Heavy scale on the surface of spring plates plays an 
important part in the efficiency of the quenching opera- 
tion. Contrary to expectations, a specimen with the 
greatest depth of decarburisation and only slightly 
scaled, becomes hardened to a greater degree than one 
only slightly decarburiseJ, indicating that a layer of 
ferrite on the surface is instrumental in causing a more 
thorough quenching than a similar steel surface, 
possibly on account of the higher conductivity of the 
free ferrite. Silico-manganese steel seems to be in- 
ferior to plain carbon and chromium-vanadium steels 
for the following reasons: (a) It is always more 
decarburised than the other two, owing to the scale 
being more friable and of a less protective nature ; 
(6) the steel is very susceptible to mass effect ; (c) the 
structure of the hardened spring plates is appreciably 
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breaking off and leaving a rough and jagged surface, 
(such a surface, along with intercrystalline penetration 
of oxide, has been shown to be weak) ; and (e) there is 
always some penetration of oxide in the surface layer 
|and along the grain boundaries, whatever the tem- 
| perature to which it has been heated. 

| Chromium-vanadium steel seems to be decidedly 
|superior, as (a) under identical conditions it de- 
carburises and scales the least. The scale produced, 
however, protects the surface, which is not jagged like 
| that of silico-manganese steel ; (b) penetration of scale 
| along the grain boundaries does not take place; and 
(c) it is not greatly influenced by mass effect, nor does 
'the temperature of quenching seem to influence the 


LE Il 





Original 
Weight of 
Billet. 


Time in 
Furnace. | 
Min. 


Kind 
of 


Steel 


Loss. 


Final 
Weight of —_~ 
Billet. Per Cent. 





( | 
Cr-V 
Si-Mn 


28} 


68} Ib. 
344 Ci 
38 


744 Ib. 
75 Ib. 





56 
61 
65 


| 68 Ib. 10 oz. 
73 Ib. 4 oz. 
73 Ib. 3 oz. 


( 
Cr-V 
Si-Mn 


Ib. 14 oz. 
Ib, 14 oz. 

23 “ Pas 

31 


32 


67 Ib. 
70 Ib. 


75 Ib. 


( 
Cr-V 
Si-Mn 


68 Ib. 
71 Ib. 
754 Ib. 





final structure. In no case has the structure of 
quenched specimens been observed to be coarse, as 
with carbon and silico-manganese steels. In the case 
of the plate from furnace A, the high temperature prior 
to rolling and the heavy reduction per pass have pro- 
duced a hardness of 400 Brinell and a martensitic 
structure. 








MOTOR-CAR IGNITION CODE 
SWITCH. 


Tue need for protecting motor cars against theft, 
when they have to be left for any time unattended, 
has resulted in the introduction of a dashboard fitting 
that is able, by sound, to call the attention of the 


owner, or driver, to the fact that the car is being | 


tampered with. The most recent development in 
this way takes the form of a four-letter code, or com- 





| 
| 
| 














bination, switch, which is introduced into the ordinary 
ignition circuit in place of, or in series with, the usual 
simple switch. The device is so wired internally that 
its series of four switches must be set in their proper 
sequence into their correct positions, or the motor 


horn will be put into operation, giving immediate 


warning of unlawful action. 

The accompanying illustration, reproduced from a 
photograph, shows the actual device, which we have 
recently seen successfully demonstrated. It is manufac- 
tured by Messrs. Coleman and Lenney, 
Switch, 19, Rathbone-place, London, W.1. The 
switch box, which contains the four switches and the 
wiring required to meet the conditions, takes the 
form of a cylindrical case, made of one of the plastic 
compositions, and suitable for attachment to the 
dashboard. It is only 3} in. diameter and 1 in. in depth, 


and has on its face white lines to indicate the positions | 


of all the contacts for the switches within, to which 
definite letters are assigned. The four indicator arms, 
showing the individual position of the switches, can 
be moved over the face plate in any order, and left 


The Code | 
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S. 
The pointer arms are chromium plated. A stop 
within enables them all to be brought into line, and 
moved together into a neutral position. Should the 
owner leave them like this, the car canaot be restarted 
without the horn blowing, unless the operations of 
resetting are performed correctly. The wiring of the 
switch has also been arranged so that any effort (which 
itself would take up time) to cut the leads to rewire, 
and eliminate the code switch, would be frustrated. 
The selection of the correct lead for such an opera. 
tion presents considerable difficulties, and the inter. 
connection of any that are incorrect would also 
bring the horn into action. 

Generally, the ordinary arrangement of providing 
for protection through the ignition system will prove 
|ample, but an extra lead to the instrument is pro- 
| vided, which can be connected up to prevent the 
door, or bonnet, being opened, or the sliding roof being 
moved, without the horn blowing. 

A folder is provided with each switch sent out 
|giving its particular code combination of letters, 
a reference number to ensure identification of the 
| particular equipment by the makers, the external 
| wiring diagram, a template for drilling the holes for 
| mounting, and a form for use by the garage where 
| this work is done, so that a claim may be made for 
the standard payment from the manufacturers for 
these services. A similar refund can be obtained by 
the car owner should he undertake the mounting 
himself. 


CATALOGUES. 


Disconnecting Boxes.—A new design of overground 
disconnecting boxes has been put upon the market by 
Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, Holborn-viaduct, London, E.C.1, and is illus- 

| trated in a descriptive brochure recently received. 
| Pulverised Fuel.—Messrs. The Buell Combustion 
| Company, Limited, 49, Moorgate, London, E.C.2, have 
| issued a brochure on pulverised fuel, which shows the 
| constructional features of the mills, distributors and 
burners used for their systems, gives much information on 
recorded results, &c. 
| Fans.—Messrs. Wagner Electric Corporation, Saint 
Louis, U.S.A., announce in a folder a new line of fans 
of distinctive appearance, embodying a specially designed 
| guard, blade and base, hey are of modern design, 
the blades being made of aluminium, and the base being 
an ebony black die-casting. 
| Flwid-Tight Valve.—Messrs. Hopkinson’s, Limited, 
| Huddersfield, have introduced a new product, in a fluid- 
| tight series-flow uniflow valve for working pressures up 
| to 900 Ib. per square inch. It comprises a master valve 
and a regulating valve in a single housing, and was 
described recently in our columns. 
Handling Grain.—Messrs. Robert Boby, Limited, 
| Bury St. Edmunds, have sent out a leaflet on their recent 
installations for treating and handling grain, seeds, and 
| cereals. The illustrations show mixing plant, grain and 
| seed cleaners, dressing and screening machines, river-side 
| pneumatic intake plant, graders, belt conveyors, &c. 
| Roller Bearings.—Self-aligning single and double-row 
| spherical roller bearings form the subject-matter of a 
catalogue received from Messrs. Fischer Bearings Com- 
|pany, 85-87, Milton-street, London, E.C.2._ Many 
| designs are shown, both alone and as applied to different 
| types of plant, and all dimensional particulars of standard 
| sizes are given. 
| Radio Communication.—Messrs. 











Marconi’s Wireless 
Telegraph Company, Limited, Electra House, Victoria- 
|embankment, London, W.C.2, have issued a pamphlet 
|describing the range of transmitting and receiving 
equipments they have specially developed to meet the 
requirements of such services as that of the police, and 
now in use in many large cities. 

Diesel Locomotives.—An illustrated and descriptive 
leaflet, received from Messrs. Ransome and Rapier, 
Limited, Waterside Iron Works, Ipswich, gives points in 
the specifications of the 20 h.p. and 26 h.p. Diesel loco- 
motives made by the firm. These have Ailsa Craig 
compression-ignition engines, two speeds both forward 

| and in reverse, a plate type clutch, and chain drive. 

Air Compressors, Fans and Furnaces.—Messrs. Black- 
man Export Company, Limited, 23, Queen-square, 
Southampton-row, London, W.C.1, have sent us a series 
of leaflets dealing with quiet-running compressors for 
|air or gas, portable blowers, multivane centrifugal fans 
with single-phase and universal motors, air heaters, 
smithy hearths and blast equipment, and gas-heated 

furnaces for rivets and tools. 

Steel Bars and Special Steels—Publications of Messrs. 
English Steel Corporation, Limited, Vickers Works, 

| Sheffield, deal with precision-ground and cold-drawn 
bars, made to limits as fine as 000025 in., and describe 
the work’s equipment which has made it possible for 
the firm to supply drop-forged and other crankshafts 

| such as have been used in record-breaking machines on 

| land and sea, and in the air. 

Hoisting and Conveying Plant, d&-c.—Messrs. John M. 

| Henderson and Company, Limited, King’s Works, 


Aberdeen, have issued, under the title Henderson Pro- 


| they 


| ductions, a general catalogue of the equipment 
manufacture.. The range comprises every type of handling 
plant from electrically-driven capstans to travelling 


in any contact positions, and unless they are brought, | tower transporters, cranes of various descriptions, aerial 
when the car is wanted, into the appropriate places | cableways and ropeways, dragline exeavators and cable 
in the proper sequence, the horn will be sounded. ' drag scrapers, and suspension bridges. 


altered by (1) the temperature reached before rolling | 
begins, and (2) the temperature from which quenching 
takes place; (d) the scale seems very friable, easily | 
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o- QUADRUPLE-SCREW TURBO- by some 5,400 gross tons the pre-war Cunard 


gLECTRIC LINER 
Tue sailing of the S.S. Normandie, of the Com- 


** NORMANDIE.”’ 


Aquitania. 
The size of the Normandie was determined by 
commercial considerations and not merely by a 


mie Générale Transatlantique, on her maiden | desire to construct a vessel larger than was possessed 
sovage to New York, scheduled for May 29, will| by any competing line. Had the latter object 
mark ene of the great forward steps in the develop- | determined her dimensions, the Compagnie Générale 
peat of Atlantic travel. That it will be a final step, Transatlantique would have needed to surpass the 


we are not prepared to say. 
suppose that 


There is no reason to | gross tonnage of their own Ile de France only by 
the remarkable developments in | some 13,000 tons instead of the 35,000 tons actually 
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a good deal of influence in the determination 
of her dimensions. 

The length of voyage between Havre and New 
York varies with the season of the year and the 
direction, but for a rough calculation it may be 
called 3,100 nautical miles. Assuming that in 
normal service the ship spends 36 hours in New 
York and 2} days in Havre, it will be seen that 
allowing for lost time due to the call at Southampton 
or Plymouth, she will require a service speed of 





agineering and metallurgy which have been made | adopted, a difference equal to the gross tonnage | about 30 knots to maintain a fortnightly service. 





—_— 








Fic. 1. VeEsset aT THE Frrtine-OvuTtT WHarr. 








Fie. 2. 


in the last ten years or so, and have made the 
Normandie possible, are of a final nature, but for 
‘ke moment engineers and naval architects, and 
particularly those of France, will be satisfied that 
the represents a forward stride of a magnitude 
*ldom approached in the past. Her length is 
1029 ft. 5 in. and her tonnage 79,000, comparative 
'gures for the Majestic, the largest vessel previously 
i commission, being 915-5 ft. and 56,599 tons. 
The largest vessel previously owned by the Compag- 
ue Générale Transatlantique, the Ile de France, 
= a length of 763-7 ft. and a tonnage of 43,450. 
Pethaps the best indication of the advance Frepre- 
*nted by the Normandie is given by the fact that 
‘te is greater by some 28,000 gross tonnage than the 
Bremen and Rex, while these boats only exceed 











VESSEL ENTERING GRAVING Dock. 


of the Homeric. As is well known, the Normandie 
has been designed so that she can maintain a 
fortnightly service between Havre and New York 
or, with a sister ship, a weekly service. The speed 
necessary for this programme was the decisive 
factor in settling her dimensions. The given 
conditions, naval architectural considerations and 
the necessity for accommodating a paying load of 
passengers showed that she must surpass any existing 
ship by a considerable margin, and detailed study 
led to the dimensions adopted. There is no doubt 
but that smaller liners thin the Normandie, having 
the same speed, could be built, but excessive power 











! comfortable, as well as a fast, ship no doubt had | 





| This is not greatly in excess of the speed at times 
| attained by earlier boats. The Bremen has steamed 
from New York to Cherbourg at an average speed 
of 28-51 knots, while the Rex on her record run 
| steamed from Gibraltar to New York at a speed of 
| 28-92 knots. The condition determining the 
jability of a ship to maintain a regular service 
| depends, however, on her ability to maintain a 
| regular day in and day out speed and is not greatly 
'affected by exceptional runs. If the time of turn- 
| round is not occasionally to be seriously curtailed, 
it is necessary to have some reserve to allow of time 
lost by bad weather being made up. It is on the 
average speed, in fair weather and foul, that the 
schedule must be based. On her trials the Nor- 
mandie attained a speed of 32 knots, with some 
of her boilers shut down, and, as has been the 
case with earlier liners, it is likely that she will 
ultimately exceed this speed in service, giving 
considerable margin to allow lost time to be made 
good when necessary. Incidentally, in this con- 
nection, she is expected to prove a particularly 
good boat in bad weather. 

Before leaving our introductory remarks and 
passing to a description of the ship, it is necessary 
to say something of her propelling machinery. 
In some ways, the adoption of electric propulsion 
for the Normandie represented a bolder decision 
even than the determination of her dimensions. 
Power-station engineers with their knowledge of, 
and experience with, electric-power generation on a 
large scale, may be inclined to suggest that there 
were no new problems involved in the design of the 
propulsive system and may point to the hundreds 
of turbo-generator sets and the thousands of large 
motors which are giving steady and reliable service 
throughout the world. An argument of this kind, 
however, implying that land experience may be 
directly applied to conditions at sea, does not carry 





gers and the determination that she should be a|/even in the case of breakdown. 


conviction to marine engineers. Even with the 
well-known reliability of modern power stations, 
much is heard of the advantages of linking-up 


in any hull does not add to the amenities of passen-|so that continuity of service may be maintained 
A ship at sea, 
is no 


however, must depend on _herself—there 
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Fie. 13. Stem CastTines. 


this tank having to be shut down for repairs, the 
work was transferred to Hamburg. The steps by 
which the final hull shape and dimensions were 
reached are of much interest. The hull first studied 
had a length of 902 ft. between perpendiculars and 
a breadth of 105 ft., with 36 ft. draught, but investi- 
gation showed that with the draught limitations im- 
posed by conditions in Havre and New York, a ship 
of these dimensions would not accommodate the 
propelling machinery and weights necessary for 
the postulated service. It was accordingly decided 
to increase the length to 951 ft. and the breadth 
to 111 ft., the draught remaining as before. Model 
tests of this design led to an increase of the breadth 
to 116 ft. for reasons of stability. A series of trials 
was then made in the Grenelle tank with two sets 
of model hulls to these dimensions, each set with 
a bare hull and also with shaft brackets and rudder. 
The difference between the two designs represented 
an improvement of 4 per cent. at 28 knots and 
9 per cent. at 30 knots for the better type. 
Early in the year 1930, Mr. Yourkevitch 
approached the Penhoét shipyard and offered to 
co-operate in the design of the hull. A Yourkevitch 
type hull was accordingly tested at Hamburg 
against the best hulls selected from the Grenelle 
trials. All were of the same main dimensions and 
displacement at full load. Each model was tested 
at draughts varying from 33 ft. 6 in. to 36 ft., and 
at speeds ranging from 23 knots to 30 knots. In 
all, ten models were made with and without shaft 
| brackets, rudder, &c., and 92 series of trials were 
| carried out. This total does not include propeller 
tests made on self-propelling models. Of the three 
original main types of hull only one had a slightly 
bulbous bow, but trials were made on the other 
| models modified to include bulbs of various sizes. 
It was found that at normal trim a bulb had a 
| good effect on the resistance of the hull, the benefit 
| varying from 2 per cent. to 4 per cent. The tests 
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also showed, however, that when the model was 
down by the stem or stern the effect of the bulb 
was detrimental, in certain cases, the increase in 
resistance being as much as 4 per cent. to 5 per cent. 
After many tests it was found possible, by modifying 
the hull, to produce a design incorporating a bulb 
in which the resistance was not affected by change 
of trim. The trials had included tests of various 
types of stern of elliptical and cruiser forms, and 
it was found that, so long as the curve of the frame 
area was constant, it was permissible to change the 
form of the cross-section of the stern within rather 
extended limits without entailing any great change 
in the resistance of the hull. 

While these trials had in progress, the 
owners had investigated the question of passenger 
accommodation in detail, with the result that the 
weight and space required was found to be greater 
than originally postulated. The centre of gravity 
of the ship was accordingly raised, and it was 
found necessary to increase the breadth to 117 ft. Sin. 
It was the opinion of those concerned that this 
relatively small change in breadth would not 
seriously affect the resistance, but to confirm the 
matter the two best models were tested with the 
new dimensions and it was found, quite unexpectedly, 
that the resistance of one model was increased by 
8 per cent. and the other by 6 per cent. As a 
result, it was decided to increase all the dimensions 
of the ship in the same ratio, the final figures being 


been 


Rupper Bering MACHINED. 


BRACKET. 


those already given for the completed ship. New | 
trials were made with these dimensions and con- 
firmed previous results. From the two final models, | 
the Yourkevitch type was finally selected. This! 
embodies concave water-line form at the forward 
water plane and an inflection point near the water 
line, combined with a bulb that gives an important | 
reduction in bow-wave. The tests showed that the 
hull resistance is constant with a draught range of | 
6 ft. 6 in. 

After the type of hull had been selected, attention 
was directed to a study of the best shape for the 
bilge keels, shaft brackets and rudder. It was 
originally thought that with a ship nearly 118 ft. in 
breadth and having a flat bottom at the main section, 
bilge keels would not be absolutely necessary, but as 
the owners insisted on their presence it was decided 
to fit 4 ft. anti-rolling keels, 260 ft. long, at each 
side. Tests showed that these keels increased the 
resistance by | per cent. Much work was done on 
the design of the shaft brackets. The original | 
Grenelle trials had shown that these additions 
required an increase of power of 11 per cent., but 
a similar arrangement showed very poor results on 
the tinal Hamburg model. The inside and outside 
brackets were tested separately and tinally improve- 
ment was obtained by changing the slant of the 
brackets in relation to the hull. The original 
transverse section was found to be bad and much | 
improvement was obtained by increasing very! 
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considerably the radius of transition of the brackets 
to the midship plane of the hull. It was later found 
that it was very advantageous to give a cylindrical 
shape to the sections of the brackets round the 
shafts and that their transition with the hull was 
of little importance. By these three means, modi- 
fications in the slant of the whole system, the change 
in transverse section and the change of the hull, 
it was found possible to reduce the additional 
resistance caused by four shaft-brackets from 14 per 
cent. to 8 per cent. : 
The rudder adopted for the Normandie is of the 
streamlined non-balanced type, the width at the 
spindle being a little greater than the width of the 
after-part of the ship. In the course of the rudder 
tests, it was found that the provision of an opening 
in the after part of the ship, forward of the rudder, 
caused a supplementary resistance that could be 
avoided. The after-part of the ship, at its thinnest 
cross-section, has a width of about 4 ft. After 
the completion of the tests and the m« \ditication of 
the various appendages, it was found that the 
supplementary resistances due to the anti-rolling 
keels, shaft-brackets and rudder could be reduced 
to 9 per cent. of the resistance of the bare _ 
Compared with the trials made on the first mode 
at Grenelle, the final result was that it had been 
possible to increase the displacement by 4,000 tons, 
and at the same time to decrease by 2 per a. 
the power required at 28 knots, without having 
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to make any important change in the length 
of the ship. 

The Normandie has been built in accordance 
with the rules, and under the supervision, of 
the Bureau Veritas, and is in accordance in every 
respect with the rules of the International Con- 
vention for Safety of Life at Sea of 1929. The 
hull, which has a weight of some 30,000 tons, is 
built of Siemens-Martin steel, the ordinary plates 
and sections having a tensile strength of from 
26-6 tons to 31-7 tons per square inch. To save 
weight, however, extensive use has been made of 
high-tensile steel having a tensile strength of from 
32 tons to 45 tons per square inch. This special 
steel is employed particularly in the bottom plating, 
the tank tops, the keelson, the sheer strakes and 
main strength decks. The total quantity amounts 
to about 6,400 tons. In the cross-section given 
in Fig. 14, positions in which this special steel is 
used are indicated by the letters H.T. which 
accompany the dimensions. Channels and angles 
are indicated by appropriate signs. Other dimen- 
sions refer to plate thicknesses. In cases in which 
two dimensions are given, the larger refers to the 
section amidships and the smaller to the same 
strake at the ends of the ship. The dimensions in 
this figure are in millimetres. The stresses on the 
superstructure are relieved by two expansion joints at 
the after-part, between the uptake hatchways. 
These hatchways are located laterally in the same 
way as the engine-room hatches, and constitute 
important vertical stiffeners. Divided boiler uptakes 
have been employed in order to give large central 
spaces for the main public rooms. This is indicated 
in most of the deck plans, while the double 
uptake can be seen in. the background of 
Fig. 18 on page 548 which shows the first-class 
dining saloon during construction. The double 
bottom has been built on the longitudinal system 
and embodies four continuous water-tight girders, 
between which intercostal girders are fixed, the 
floor plates being continuous between the water- 
tight girders. The standard frame spacing is 3 ft. 2in., 
but this is reduced to 2 ft. 5} in. at the forward part 
for three-fifths of the length of the ship, and 2 ft. 
in the peaks. The skin is clincher-built, and is 
fitted with a double plate forward where exposed 
to the rubbing of the anchors. Bilge keels, which 
can be seen in the transverse section, Fig. 14, 4 ft.4 in. 
in height, are fixed on each side near the tank 
margins and have a length of 206 ft. 

The decks are built on the transverse system, 
except for the strength decks—the promenade and 
A decks—in which the longitudinal system has 
been adopted. Except for the open decks, all decks 
have been built flush with the strakes. Special 
steelwork was designed to carry the decks at the 
upper part of the main public rooms, especially 
the first-class dining saloon, in order to dispense 
with the use of pillars and give an absolutely clear 
space. The arrangement is indicated in Fig. 14. 
The pillaring throughout has been designed to 
contribute to the strength of the decks and to add 
to the rigidity of the ship structure. It is specially 
reinforced where heavy stresses are to be expected, 
especially under the turtle deck, the forward part 
of the promenade deck, and in the neighbourhood 
of the expansion joints. Electric welding was 
employed to a considerable extent in the construc- 
tion of the hull, and in particular for the auxiliary- 
machinery bed frames, the pillars, lift shafts, bulk- 
heads of sanitary compartments, stairways, water 
tanks, and the attachment of stiffeners and coam- 
Ings. In spite of this, however, over 11 million 
rivets were used in the hull. Hydraulic riveting 
was used for the more important parts, such as the 
keel, keelson, garboard strake, sheer strake and 
Stringers of the upper decks, pneumatic riveting 
being used elsewhere. Various views taken during 
construction of the vessel are given in Figs. 19 
to 21 on page 548. ‘ 

The stem of the ship is made up of three parts, 
the lower being a steel casting which is swelled 
out at the centre and forms the beginning of the 
bulb. A view of this casting, which weighs 35 
tons, is given in Fig. 13, on page 535. The upper 
Part of the stem is built up from riveted steel plates 
and given the circular section already referred to. 


and has a total weight of 102 tons, while the four 
shaft brackets have a total weight of 172 tons. 
Two of the latter are illustrated in Figs. 16 and17. 
Great care was taken when assembling these parts 
in position in the hull to obtain a perfect fit with 
the ship’s structure in order to ensure a rigid 
and undeformable whole. The two central brackets 
are secured together by 76 34-in. bolts, and are 
riveted on one side to the plating, and on the other 
to the axial bulkhead of the stern framing. They 
thus contribute to the general stiffness, and it is 
expected that their mass will assist in the damping 
of vibrations. The rudder is of the streamlined 
unbalanced type, as already mentioned. It consists 
of a cast-steel framework covered with steel plates, 
and weighs 96 tons. The area is 484 sq. ft. The 
stock is 2 ft. 7} in. in diameter, and is curved towards 
the lower end, where it is connected to the rudder 
by fourteen 5}-in. bolts. In view of its size and 
shape, the stock has been made from cast steel, 
to which vanadium was added to increase the 
stiffness. It weighs 47 tons. The forward section 
of the framework, connected to the stock, is 
shown during machining in Fig. 15. The castings 
for this member, and also those for the stern 
post and shaft brackets, were made by Messrs. 
Skoda Works, Prague, Czechoslovakia. 

The sub-division of the Normandie is very com- 
plete. The cellular double-bottom is divided in 
40 sections and the double hull skin, which extends 
over the entire length of the engine and boiler 
rooms, is divided into 62 sections. In addition to 
this, the boat is divided by 11 main cross water- 
tight bulkheads extending up to the watertight 
decks, that is as far up as Deck B forward and 
Deck C aft. 

These bulkheads are fitted with 32 hydraulically- 

operated watertight doors and 29 hand-operated 
doors of the Conor type. These are located in the 
engine room, boiler room, shaft tunnels and crew 
and passenger quarters. As the turtle deck 
did not allow of the fitting of a cargo hatchway for 
Hold No. 1, three hydraulically-operated water- 
tight doors have been fitted on the bulkhead 
between Holds Nos. 1 and 2 and their *tween decks. 
All the doors except these three can be closed simul- 
taneously from the bridge or operated on the spot 
by hydro-pneumatic gear which is designed to fulfil 
the requirements of the London Convention. The 
three doors between Holds Nos. 1 and 2 and their 
“tween decks must be kept closed at sea and can only 
be operated in situ. When loading or unloading, 
these doors can be kept open by locking the lever 
controlling the manoeuvring As soon as this 
lever is released the doors close automatically. An 
indicator panel to which all doors are electrically 
connected shows if they are all properly shut when 
the ship is getting under way. The hydraulically- 
operated doors were designed under the super- 
vision of Messrs. J. Stone and Company, who 
supplied the closing and checking apparatus. The 
doors themselves were made by Messrs. Forges de 
Saint-Nazaire. 
The operating equipment for the doors consists of 
two pumps driven by 10-h.p. electric motors and 
supplying four accumulators in which an initial 
pressure of 398 lb. per square inch is obtained by 
means of compressed air. The compressor is 
driven by a 7-h.p. electric motor. The maximum 
pressure reached in the accumulators under the 
action of the pumps is 739 lb. per square inch. 
One of the pumps only is required in service, the 
other acting as a stand-by. In addition to this 
main watertight door equipment, there is an 
emergency installation consisting of four hand- 
driven pumps supplemented by mechanical equip- 
ment, by means of which the doors may be closed 
in situ in case of damage to the pressure supply 
pipes or to the machinery. This equipment can also 
be used to close the valves on the exhaust collectors, 
the hydraulic valves on the sewage collectors on 
the skin of the ship and on the watertight bulkheads 
and also to block-up the refuse discharge outlets. 
In addition to the watertight sub-divisions, a very 
complete system of bulkheading has been introduced 
from the point of view of fire protection, but this 
may be more conveniently dealt with when the whole 
of the fire prevention arrangements are described. 


THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM.—II. 


A CONSIDERABLE number of firms are showing 
products which have been recently described in 
our columns, and before passing on to the descrip- 
tion of further new machines, a reference may be 
made to some of these exhibits. 

Messrs. James Neill and Company (Sheffield), 
Limited, Napier-street, Sheffield, 11, are exhibiting 
the “ Eclipse ” non-electric magnetic chuck, together 
with a representative range of permanent magnets, in 
which the firm specialise, and such well-known 
“* Eclipse ” products as hack-saw frames and blades, 
the latter being demonstrated on a power saw, 
cutting various materials. The magnetic chuck was 
described in ENGINEERING, vol. cxxxviii, page 570 
(1934), while a typical hacksaw made by the firm 
was described on page 274 of the same volume. 

The Chaseside power shovels, of which two Hi-lift 
models are being exhibited by Messrs. Chaseside 
Engineering Company, Cambridge Arterial-road, 
Enfield, have also been previously dealt with in 
our columns, a half-cubic yard model having been 
described in vol. exxxii, page 226 (1931). It may 
be recalled that the action of these machines is very 
simple. They are arranged to thrust the scoop into 
the dump, the scoop arms being then raised and the 
machine run off to the discharge point. The machine 
is very easily manceuvrable, and the discharge can 
take place at any height up to 9 ft. from ground 
level, so that direct discharge into a truck can be 
performed. The two models exhibited are respec- 
tively a half-yard shovel on solid tyres and a 
one-third yard shovel on pneumatic tyres. The 
output is stated to be from 5 tons to 40 tons per 
hour at a cost of ld. per ton. 

Several Diesel locomotives are being exhibited. 
Messrs. Motor Rail, Limited, Simplex Works, 
Bedford, are exhibiting two models, a 20 h.p. to 
28 h.p. “Simplex” Diesel locomotive, and a 
20 h.p. to 26 h.p. “Simplex” petrol locomotive. 
The engines in both cases are of British design and 
manufacture, and are designed to give a high power 
at low speeds, with considerable acceleration, while 
employing a simple two-speed gear-box. The 
engines are equipped with air cleaners and with 
“Davies ” detachable-tube type radiators. Apart 
from these two exhibits, one of the firm’s 20-ton 
locomotives is being employed to handle the traffic 
on the private sidings in the exhibition grounds. 
This locomotive was described in ENGINEERING, 
vol. exxxvii, page 182 (1934), while the 20 h.p. to 
28 h.p. model was described in vol. cxxxvi, page 540 
(1933). 

Messrs. Ruston and Hornsby, Limited, of Lincoln, 
whose new Thermax boiler exhibit was described in 
our previous issue, are also showing two locomotives, 
an 18 h.p. to 21 h.p. model, and a 36 h.p. to 42 h.p. 
model. A 16 h.p. to 20 h.p. locomotive made by 
this firm was described in ENGINEERING, Vol. cxxxvi, 
page 539 (1933), a 22 h.p. to 28 h.p. model in vol. 
exxxvii, page 181 (1934), and several other models 
have also been dealt with. 

In ENGINEERING, vol. cxxxiv, page 327 (1932), a 
description was given of a highly-ingenious machine 
for loading bulk materials manufactured by Messrs. 
Mavor and Coulson, Limited, 47, Broad-street, 
Glasgow, S.E. This machine, which is known as 
the Joy loader, differs somewhat in detail design 
according to the use for which it is intended, but in 
general, it consists of an inclined band or scraper 
conveyor mounted on a self-propelling chassis, and 
provided with a pair of mechanically-operated 
gathering arms which scrape up the material to be 
loaded and deliver it on to the conveyor. The 
machine will load up to 1 ton per minute, and can 
be worked on uneven ground under the complete 
control of one man. 

It is inevitable that firms manufacturing very 
large products and a wide range cannot be fully 
represented in an exhibition ; selection is therefore 
imposed upon them. In the case of Messrs. Babcock 
and Wilcox, Limited, Farringdon-street, London, 
E.C.4, and their associated companies, this selection 
has resulted in giving prominence to a few of the 
latest products. An imposing exhibit by Messrs. 
Babcock consists of one of eight mechanical stokers, 
the largest hitherto made by the firm, to fill an 








The stern post is of cast steel made in two sections, 
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the Union of South Africa for the Klip generating 
station, operated by the Victoria Falls and Trans- 
vaal Power Company, Limited. The stoker is 
of the firm’s twin No. 28 type and is 33 ft. wide by | 
20 ft. long. Its construction will be clear from Figs. | 
40 to 42, on this page. It is designed for balanced- 
draught operation, though it can also be run under 
natural or induced draught, without change of 
either the working parts or the mechanism, by 
shutting off the forced-draught fans and opening the 
access and inspection doors. This alteration is of 
considerable utility when it is desired to operate 
the boilers at low rates of steaming. 

The assembled stoker, minus the links on which 
the fuel is carried, is shown, from the rear, in 
Fig. 40. From this it will be gathered that the 
link-supporting surface of the grate consists of 
transverse bars of the full width of the grate and 
connected by chain-like links. 
rolled-steel bulb section and are closely spaced. 
The connecting links are provided with rollers which 
not only provide the grip on the sprocket wheels 
forming the drive, but run on steel rails in line with 
the sprockets along the grate. These rails 
readily made out in Fig. 42, and whilst affording 
adequate support to the whole surface formed by the 
bulb irons, reduce friction to a minimum. Similar 
rails are fitted for the return strand of the grate. 
\s the bulb bars travel and fully support the link 
surface, this construction completely removes any 
driving strains from the grate links themselves, 
so that these are readily replaceable. The links are 
of a special grade of cast-iron, and are of deep and 
narrow cross section. The air spaces are divided 
into a large number of small openings, with the 
result that the passage of ash and fine fuel through 
them is practically negligible, whilst the air distri- 
bution is uniform and adequate and the cooling 
effect on the links is well maintained. The links 
are of the “drop” type and, in passing over the 
back end of the stoker, are given a definite move- 
ment alternately acioss the grate. The resultant 
“ scissors "’ action prevents the adherence of ash or 
clinker. 
pendent short shafts. 

The frame and air-regulating gear of the stoker 
is best understood from Fig. 42, while the external 
casing and air controls are seen in Fig. 40. The 
grate is divided into longitudinal sections as regards 
air control by a number of transverse compart- 
ments. Each compartment is triangular in cross 
section, a vertical dividing wall making a pair of 
compartments in a hopper. Swinging doors of 
large area in the sloping bottoms give complete ' 


These bars are of | 
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The rear sprockets are carried on inde- | 
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air control and prevent any accumulation of ash. 
The doors are regulated by a lever and quadrant, 
as seen in Fig. 40. The large square doors seen 
in this illustration below the levers permit access 
for inspection between the upper and lower strands 
of the grate. It will be noticed from Fig. 40 that 
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42. 
; Messrs. Bascock anp Witcox, LIMITED. 


the rear end of the grate is sloped downwards 
for the length of the last two compartments, 4 
construction which results in the formation of! 4 
series of steps in the grate links. This assists 
|in the ejection of the ash and clinker to the ashp't. 
'An arrangement of stops ensures the automat 
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Fig. 44. 


discharge of ash over the dumping bars. A feature 
of the framework of the stoker is the provision made 


for expansion, a necessary precaution when highly | 
preheated air is used. The several parts are strongly | 
braced to meet heavy operating conditions. The | 


twin grates are divided by an air-cooled deadplate. 


The fuel hopper, the drive, and the front of the | 
The hopper gear | 


stoker are shown in Fig. 41. 
includes an iron shutter valve of circular cross- 
section. This enables the coal supply from the 


hopper to be cut off at will, whilst further movement | 
provides complete access to the front of the stoker | 


for examination, for lining up or for attending to 
banked fires. Between this valve and the actual 
fire is an adjustable door, the degree of opening of 
which determines the thickness of fuel on the grate. 
The front casing at the lower part is air-tight and is 
provided with large doors for access. These doors 


are opened when the stoker is being operated under | 
Each half of the twin stoker | 


induced draught. 
has a separate drive, comprising a totally-enclosed 
electric motor direct ly coupled to the shaft operating 
the change-speed gear-box. Eight rates of grate 
travel are provided, the changes being readily 
effected by movement of three levers as directed 
by adiagram plate. The drive is properly protected 
against accidental overload, &c. 
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ExLectric TuBe CLEANER; Messrs. Bascock AND Wi.cox, LIMITED. 





ATER-WALL CoMBUSTION CHAMBER; MEssRs. 
Epwarp Danks anp Company (OLDBURY), LIMITED. 


| mechanism, apart from the gear-box shafts, are 
| provided with grease-gun lubrication. 

From a large example of this firm’s products 
we now turn to a small one, viz., the newly- 
developed twin-drive electrical tube cleaner shown 
in Fig. 43, above. As may be gathered from the 
illustration, the apparatus is suitable for the de- 
scaling of both small-diameter tubes, such as 
those of condensers or evaporators, or the large- 
diameter tubes of boilers or economisers, &c. This 
requirement involves different speeds to the two 
flexible shafts provided, and is met by means of a 
gear-box, integral with the driving motor. The 
gear ratios normally give a shaft speed of 3,000 
r.p.m. for the small-tube shaft and one of 1,500 r.p.m. 
for the large-tube shaft. The motor is of the semi- 
enclosed continuously-rated type with cooling 
fan and ball bearings, and is mounted on a wheeled 
steel base provided also with slinging gear. A 
remote-control panel with a push-button switch 
is usually provided so that the man handling the 
cutter end of the shaft at the tube being cleaned 
has full control of the motor. The cutter heads 
| provided vary with the nature of the scale to be 
|removed. The large head to the extreme left of 
'the illustration is of the “quick repair type,” 


Xe, are oil-tight. The bearings of the drive! centrifugal force to the full diameter of the tube | emerging from the filter. 





and automatically accommodate themselves should 
a restricted portion be met with. This type of head 
is suitable when the scale is not difficult to remove, 
but when a heavy deposit is met with, two opera- 
| tions are necessary. The first of these consists of 
| passing the “knocker tool,” seen in the upper 
part of the left-hand coil of shaft, through the tube. 
This tool breaks up the scale and is followed by the 
flat type of cutter head, with a “sun and planet”’ 
arrangement of cutters, seen to the left of the 
group of spanners in the centre foreground of the 
illustration. 

Amongst the other exhibits on Messrs. Babcock 
and Wilcox’s stand may be mentioned up-to-date 
examples of fusion welding and flash welding, and 
of the Babcock Handor parallel slide valve, and the 
displays of the firm’s subsidiary companies should 
also receive attention. A method of increasing 
the heating surface and improving the circulation 
of the well-known dry-back multitubular horizontal! 
boiler is demonstrated in an actual example of this 
type of boiler shown by Messrs. Edward Danks and 
Company (Oldbury), Limited, Birmingham. A 
photograph of this exhibit is reproduced in Fig. 44, 
on this page. Normally, this type of boiler has a 
combustion chamber formed of brickwork, which 
chamber may or may not contain a superheater. 
Messrs. Danks’ development of the combustivn 
chamber is lined with a water wall, which, owing 
to its position opposite and above the exit of the hot 
gases from the furnaces, enables a heavy rate of heat 
transfer to be successfully dealt with without 
overheating. The water wall consists of a number 
of partly-curved tubes of large diameter, the vertical 
lower portions of which are connected to a hori- 
zontal header parallel to the end of the boiler. 
The horizontal upper portions of the tubes are 
connected with the steam space of the boiler. A 
pair of headers, lying parallel to the lower part 
of the boiler shell and connected to it by nipples at 
intervals, have their ends coupled to the transverse 
|header. There is thus a free flow between the 
bottom and top of the boiler through passages in 
which a vigorous positive circulation is set up. 
This not only results in increased evaporation, 
but improves the general effectiveness of the 
boiler by causing movement in the body of water 
situated under the furnaces, a mass in which the 
circulation is well known normally to be so sluggish 
that considerable stresses are often set up by diffe- 
rences in temperature between the top and bottom 
portions of the shell. The water-wall is backed 
with firebrick and the whole is enclosed by steel 
casings provided with the necessary cleaning and 
inspection doors. A superheater can, of course, 
be fitted if desired. Provision is made for cleaning 
and blowing-down the headers. Another interesting 
exhibit of one of Messrs. Babcock’s subsidiary 
companies, viz., Messrs. Clarkson Thimble Tube 
Boiler Company, Limited, Australia House, Strand, 
W.C.2, is also concerned with steam generation. In 
this case, a small Clarkson thimble-tube silencer- 
boiler, as used to conserve the heat from internal- 
combustion engine exhausts, is shown, the actual 
example being that of a boiler designed for Diesel 
engines and for Diesel-electric locomotive engines. 
Other examples are of boilers used for cooking 
in the electric kitchens of railway trains and of those 
used on board ship, either with exhaust gas or oil 
firing, or both. 

Messrs. The Midland Fan Company, Limited, 
212, Aston-road, Birmingham, 6, have a working 
demonstration of spraying plant suitable for paints, 
cellulose and other enamels, lacquers, &c. They are 
also showing fume-removing fans for use with spray- 
ing equipments, pressure-reducing valves, air com- 
pressors, portable spraying plants, pistols, and other 
accessories. Special reference may, perhaps, be 
made to a new type of air filter and pressure-reducing 
valve which, while being simple, is very robust. 
The moisture-laden air is led through a central 
tube towards the base of the filter, the heavy 
moisture and oil being deposited in a large sump. 
| The air then impinges at high velocity against the 
| cool shell of the filter, condensing further moisture 
and cooling the air. The latter then passes through 
three separate stages of absorbent material between 








The gear-cases, | and may have 2, 3, or 4 arms, which swing out under | six discs covered with fine copper gauze before 
The reducing valve is 
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LIMITED. 





Messrs. Rock CABLING, 
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Fia. 47. 


said to be very sensitive, the cut-off being sharp 
and the losses exceedingly small. A phosphor- 
bronze diaphragm is used, and the air valve is 
detachable complete when necessary. 

Among the small uni‘s shown, two rather inter- 
esting designs figure at the stand of Messrs. Rock 
Carling, Limited, of Coronation-road, Park Royal, 
N.W.10. One of these, which is illustrated by Fig. 45, 
above, is a small compressor unit suitable for 
spray painting. The set consists of two cylinders 
arranged in a Vee, one being the petrol engine 


cylinder and the other the compressor cylinder. | 


Both work on the same built-up crank shaft, which 
is mounted in ball bearings, roller bearings being 
fitted to the connecting rods, which work on the 


TROLLEY-Mountrep Compressor; Messrs. Rock CaRLine, 


LIMITED. 


same pin. The bed is of cast iron and contains the 
silencer for the engine. 
shown in Fig. 45 mounted on the base consists of a 
cowl enclosing the Vee cylinders and the magneto 
flywheel, as well as an air-intake silencer. On the 
opposite side of the set is a fan mounted on the 
crankshaft and supplying cooling air to the com- 
pressor cylinder. Control is by an adjustable 
pressure valve and piston relay controlling the 
| throttle. Lubrication is on the petroil system. 
| The cylinders, which are air-cooled, have a capacity 
of 147 c.c., the bore being 57 mm. and the stroke 
|62 mm. The consumption is 3 pints of petrol per 
| hour, the machine having a capacity of 8 cub. ft. 
of free air per minute, delivered at 100 Ib. per 


Seir-ConTAtNep Pumpine Set; ME:sks. 


The Vee-shaped casting | 


tocK CARLING, 
LIMITED. 











Fic. 48. Currrrnes DistrisvuToR; MESSRS. 
WALLIS AND STEEVENS, LIMITED. 


square inch. A pulley is fitted for starting by belt. 
The unit is compact and the Vee arrangement ot 
the cylinders simplifies design and reduces costs 
The little set is also supplied mounted on a barrow- 
type trolley, as shown in Fig. 47, fitted with a larg: 
pneumatic tyre so that it can be easily moved 
over rough ground and obstacles. In this form it 
is useful for building trade work, such as painting 
buildings not fitted with electric supply. : 
Another little set by the same firm is the pumpin 
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Fie. 49 anv 50. 
Messrs. FERRANTI, LIMITED. 


set shown in Fig. 46. This can also be supplied 
mounted on a trolley similar to that shown in 
Fig. 47. A Hayward 78 c.c. two-stroke engine is 
employed in this case, the pump delivering a 
maximum of 2,300 gallons per hour against a 
maximum head of 30 ft., on which the consumption 
is about 2 pints of petrol per hour. The engine has 
ball-bearing journals and roller-bearing big ends. 
A Wico magneto and E.T.C. carburettor are fitted, 
and starting is by means of a pulley on the flywheel. 
The engine is cooled by water by-passed from the 
pump, as will be clear from Fig. 46. The pump is 
normally of cast iron, in two halves, and is arranged 
for double axial inflow. The impeller is of gunmetal 
and is easily removable. An air-cooled engine can 
be supplied for use where the water is dirty. The 

















Fia. 51. PoLyPpHasEe 


pump is suitable for, 
among other uses, a bilge 
pump for small vessels. 
Mounted on the trolley, 
as described, it may be 
employed on farming and 
irrigation work, for un- 
watering excavations, and so on. 

The exhibits of Messrs. Wallis and Steevens, 
Limited, Basingstoke, consist of an “‘ Advance ” 
light-weight motor for footpaths, etc., a hand 
sprayer for the application of cold emulsions, and 
a chippings distributor. The roller is similar to the 
model described in ENGINEERING, vol. cxxxvii, page 
183 (1934), except that it is fitted with a two- 
cylinder, instead of a single-cylinder, heavy-oil 
engine, giving a more even turning moment. The 
hand sprayer was described in vol. exxxii, page 628 
(1931). The chippings distributor, which is illustrated 
in Fig. 48, on the opposite page, is designed to apply 
a coating of chippings or gravel evenly on surface 
dressings of emulsion or tar. The material is 
deposited only where it is required, and a definite 
quantity per square yard is distributed. It is not 
forcibly spread, but simply dropped, so that it does 
not become coated with the dressing, and a clean 
surface is presented to following traffic. The dis- 
tributor can be operated entirely by unskilled labour. 
The hopper, clearly visible in the illustration, is of 
steel, no woodwork being used in the construction. 
It has a capacity of 9 cub. ft., and is shaped so as 
to facilitate the feed of the material to the dis- 
tributing roll. As shown in the figure, the latter is 
divided into two sections of unequal length, each 
having a separate drive by chain from one of the 
road wheels. Either section may be driven alone, 
or both together, by engaging clutches operated by 
side levers within convenient reach of the operator, 
so that three alternative distributing widths are 
available, the actual widths being 1, 2 or 3 ft. Free 
wheels are incorporated in the drives to facilitate 
handling, as they enable the machine to be drawn 
backwards when one or both rolls are in operation. 
The discharge automatically ceases as soon as the 
rolls are brought to rest. An adjustable sliding 
plate immediately above the rolls regulates the 
thickness of the coating, and ensures an equal 
quantity being spread according to the setting. The 
road wheels are rubber-tyred, and are mounted 
on adjustable taper-roller bearings. As shown, 
they are located behind and well within the 
width of the distributor roll, so that they run on 
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KWH Meter; Messrs. FeRRANTI, LIMITED. 


the chippings or gravel, and not on the sprayed 
surface. 

The exhibit of Messrs. Ferranti, Limited, Hollin- 
wood, Lancashire, includes a complete range of 
their well-known integrating meters for both alter- 
nating and direct current. Perhaps the most 
interesting of these are the polyphase meters for 
three- and four-wire systems, an illustration of 
one of which appears in Fig. 51, above. In these 
meters, the two or three entirely separate elements 
act on one disc only, a design which, it is claimed, 
has resulted in a great reduction in both size and 
weight. In order to eliminate interaction between 
the elements, the disc is also built with an insulated 
centre of glass. The spacing of the elements 
round the disc, it is claimed, ensures freedom 
from out-of-balance pull on the rotor, while the 
reduction in the weight of the meter movement 
due to the use of a single disc ensures a minimum 
wear on both jewel and pivot. The same basic 
design is utilised in the pre-payment range of 
meters, examples of which include one for hotel- 
bedroom use. This is fitted with a hand re-setting 
device which enables the pre-payment mechanism 
to be appropriately adjusted after each guest has 
left. The principles on which these meters work is 
being demonstrated by a motor-operated model. 

As regards construction, the driving system 
is placed at an angle across the right-hand corner 
of the meter, a position which allows both the 
shunt and series mechanism, which form one 
unit, to be liberally dimensioned. Both sets of 
magnets are secured to the frame by clamping 
bars, no rivets or screws, which necessitate the 
reduction of the material section, being used. 
The complete unit is secured to the case by a 
three-point suspension, and like the bottom jewel 
and top pivot, can be easily removed when required. 
The back of the case is of cast-iron to prevent 
distortion, while the front is of non-magnetic 
material. 

In this connection, mention may be made of 
the fact that all the pivots used in the meters 
made by this firm are ground on a machine similar to 
that shown in Fig. 49, above. This is so designed 
that the work is kept under microscopic observation, 
thus ensuring that the closest limit of accuracy is 
obtained. In this machine, whose general con- 
struction follows standard practice, the pivot in 
its chuck is micro-projected through a simple 
self-contained optical system on to a ground-glass 
screen, where its image is reproduced with a magni- 

















































































542 


fication of 40 diameters. 
in Fig. 50, marked with an 
and “rejection ’’ limits. 


is outline 


* pass 


tinuous observation. 


In addition to domestic equipment, such as 
tires and water heaters, the same firm are showing 


examples of their bell-ringing transformers, 


class of apparatus which, for some reason or other, 
This | 
transformer, which, cf course, entirely replaces | 
the batteries and requires no attention once it has 
been installed, only measures 3 in. by 4 in. by 
1{ in., and can thus be placed close to the bell. 
[t is designed for use on 200 to 250 volt alternating- 


has never received a very wide application. 


current circuits, and is provided with three output | 
terminals, so that it can supply 3-volt amperes at | 
3 volts, 5 volts or 8 volts. The no-load loss is only | 
These transformers, which are mounted | 
in a stove-enamelled case, are tested at 2,000 volts 
alternating current and thus comply with the 


0-65 watt. 


rules of the Institution of Electrical Engineers. 


An interesting section of the stand is devoted to 
a display of the products of the firm’s new foundry. 
These include examples of light repetition castings 
in both cast-iron and No-mag, the latter consisting 
essentially of a soft grey iron base to which suitable 
amounts of nickel and manganese have been added, 
40 as to retain the easy machining quality of the 
grey iron and at the same time to produce a non- | 
At the exhibition, this alloy | 


magnetic material. 


is shown as the constructional material for a large | 
switch frame, it being claimed that it is specially 
suitable for this purpose owing to the absence of | 


heating troubles. 


There are relatively few exhibits of foundry | 
machinery at the Fair, but moulding and sand- 
preparing machines are being shown by Messrs. 
Pneulec, Limited, Mafeking-road, Smethwick, near 
The exhibits consist of four roll-over | 
moulding machines, in which the roll-over and | industry in this country. Messrs. G. A. Harvey and 
pattern-drawing operations are controlled by oil, | Company (London), Limited, of the Greenwich 
and two sand-preparing machines, the Royer sand | Metal Works, London, S.E.7, who are well known 
Of these | as manufacturers of chemical plant, large tanks, 
machines, the roll-over moulder was described in| jacketed pans, and similar equipment, and who 
ENGINEERING, vol, cxxxvii, page 186 (1934), and | also include cannery plant amongst their interests, are 


Birmingham. 


mixer and the Silkysand disintegrator. 


the Royer mixer in vol. cxxxi, page 227 (1931). 
The Silkysand disintegrator is illustrated in Fig. 52, 
on this page, the particular application shown being 
in the plant of Messrs. The Beeston Boiler Company, 
Limited, Beeston, the makers of the well-known 

tobin Hood boilers and Beeston radiators. The 
complete plant consists of a screen having a com- 
bined swirling and vertical vibratory motion, 

through which the sand falls and is collected on a 
belt conveyor, the waste being discharged from the 
front of the screen. After passing over a magnetic 
separator, the sand is delivered into a mill loader. 
The bucket of the loader has small extension pieces 
to indicate the weights at different levels, so that 
the requisite quantities of old and new sand can be 
measured, The water addition is made in the mill 
under accurate control. The sand discharged from 
the mill is finally delivered to the disintegrator 
placed directly over the storage hopper, as shown 
in the figure. The disintegrator consists of a plate 
carrying a number of vertical pins, the plate rotating 
in a suitably-shaped hood, and being directly driven 
by a vertical motor. The latter is of 3 h.p., and 
being located overhead as shown, is well away from 
the sand and leaves a clear space under and around 
the machine. The hood is of cast-iron, and is 
made in two parts carried on hinges, so that they 
an be swung clear to give complete access for 

cleaning and for remeving any wire or nails caught 

on the pins. The latter are the only wearing parts 
and are readily renewable. The bearing below the 
pin plate is of the roller type, and is completely 

The disintegrator can either be suspended 
from a crane hook or supported by the legs, as 
shown in the figure. The speed at which the pins 
revolve, and their number, height, pitch and clear- 

ance from the hood, have been carefully worked out 

to ensure thorough mixing and disintegration. 


em ke ed, 


During the last few years, the specialist makers 
of industrial plant have devoted much attention 
to the growing requirements of the food-canning 
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The screen itself, as shown 
of the 
The sapphire 
grinding wheel is moved by hand on to the correctly 
pre-determined radius, and the pivot can thus be 
ground to the required size and shape under con- 
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Sanp DISINTEGRATOR ; 
Pwevucec, Limirep. 


| showing a vertical processing retort, illustrated in Fig. 

53, designed particularly for this purpose. This retort 
|is standardised in four sizes, all of 42 in. internal 
| diameter, and respectively 60 in., 72 in., 84 in., 
and 96 in. in height , although, of course, the design 
jcan be adapted to other dimensions to suit special 
jeases. The shell is of mild steel, hydraulically 
riveted and pneumatically caulked, no castings 
being employed in the construction. The cover, 
the flange of which is slotted to receive the securing 
bolts, has two counterweights which can be adjusted 
|independently to ensure an accurate balance. To 
| give correct centring when closing, the levers carrying 
the counterweights are attached to the cover near 
its middle line. The ordinary type of swinging 
cover-bolt may be fitted if desired, but the retort 
illustrated has the more rapidly operated lever- 
tightened bolts, by means of which, the makers 
state, the cover can be secured in a few seconds. 
The positions of the nuts on the bolts having been 
adjusted to give a uniform pressure around the joint, 
the bolts can be released or tightened merely by 
raising or lowering the long levers shown in the 
figure. Connections are provided on the retort 
for all necessary pipes, gauges, thermometers, &c., 
and an automatic temperature control can be 
fitted if required. 

The crates to contain the cans are made either of 
perforated metal (for which Messrs. Harvey express 
a preference) or of open bars, and in two standard 
sizes, differing only in depth, as they are used in 
conjunction in three of the four sizes of retort. 
The firm's complete exhibit, it should be mentioned, 
includes a very extensive range of other perforated 
metal and woven-wire products for industrial and 
decorative purposes, mild-steel gilled tubes for 
heaters, dryers, &c., pressed-steel office furniture, 
and shelves, bins, racks and similar stores equip- 
ment 

Light mobile cranes, usually driven by a small 
petrol engine, have greatly increased in popularity 
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Fie. 53. Procrssinac Retort; Messrs. 
G. A. Harvey anp Company (Lonpon), Limrrep. 


in the last few years, as they have been found to be 
of value for a wide variety of duties. Apart from 
their more obvious use in loading and discharging 
goods, they have proved exceedingly handy for 
handling tools or plant on new layouts before perma- 
nent overhead or wall cranes have been installed, 
and they also lend themselves to a variety of uses 
in dockyards and contractors’ work. We have 
described several of these cranes in the past, but 
have not dealt with the model manufactured by 
Messrs. George Russell and Company, Limited, 
Alpha Works, Motherwell, which is being shown at 
the Fair. This crane is illustrated in Figs. 54 and 
55, on the opposite page. It is a 2-ton model and 
is driven by the latest design of Lister twin-cylinder 
petrol engine, developing 12 h.p. at 1,500r.p.m. The 
engine is totally enclosed in a pressed-steel casing, 
into which is built a fan-cooled radiator, petrol and 
water tanks. Large inspection doors with padlocks 
are provided. The primary drive is by roller chain 
to a  continuously-running shaft which passes 
through four gear-boxes assembled in line on a 
cast-iron bedplate. These gear-boxes are not very 
clearly shown on the drawing or photograph, as they 
are on the opposite side of the crane. Their object 
is to provide a means of driving the hoisting, travel 
ling, slewing and luffing gears, and for this purpos 
each box is fitted with machine-cut spiral-bevel 
gears, between which a cone clutch operates, giving 
forward, neutral, and reverse to each motion. The 
cone clutches are controlled by means of hand 
wheels through worm gearing, and these can be seen 
clearly in Fig. 54. The crane is designed to 
lift 2 tons at a speed of 40 ft. per minute ; slew three 
complete revolutions per minute, and derrick 22 ft. 
per minute horizontally. The crane is geared to 
travel at 350 ft. per minute, which is suitable for 
operating on firm level roads. This speed can be 
reduced to under 200 ft. per minute if required, to 
meet special circumstances, or a two-speed geal 
can be fitted. 

The structural parts of the crane are built frou 
mild-steel plates and sections, well braced and 
riveted together, and the jib is built from 38 to 42 tons 
per square inch tensile steel. Gearing throughout 
the crane is machine-cut, and many of the gea! 
wheels are cast in Mechanite, which has a tensil 
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Fig. 55. 
Messrs. GeorRGE RusseLL AND Company, LIMITED. 


Fias. 54 anp 55. 2-Ton MosiLe Crane; 


strength of 22 tons per square inch with exceptionally 
hard-wearing properties. The crane runs on solid 
rubber tyres, and is steered through the post by 
means of a hand wheel on the superstructure. 
rear wheels are driven through differential gearing, 
and each rail wheel is fitted with an external 
expanding brake of large diameter, operated through 


The | 


the steering rod which passes through the post. | 


The whole design is very compact and accessible, 


and the driver’s seat, which is mounted on the | 
superstructure, commands a clear view and enables | 
|surface being treated, and to use a fan spray 


the driver to have perfect control over all motions. 
A weatherproof house, giving protection to the 
driver and controls, can be supplied. The crane will 
pass through a doorway 10 ft. high by 6 ft. 6 in. 
wide with a few inches to spare. The maximum 
radius available is 18 ft. 6 in., at which 1} tons can 
be handled, and the jib point can be lowered right 
down to the ground level to permit unloading 
from a point 40 ft. below wharf level. 
lifts 2 tons at a radius of 12 ft. 


principle, there being one station containing five 


Lubrication is | 


carried out on the Tecalemit pressure grease-gun | employed, as the change-over in this gun is effected 


|on comparatively flat, 


The crane | 


grouped nipples lubricating some 22 bearings on the | 


superstructure, and another station for all the 
principal bearings on the carriage. All the fast- 
running parts of the crane are enclosed and work 


in oil, and the design has been kept as simple as | 
possible so that repairs can be easily effected. This | 


is of importance where the cranes are operating in 


remote areas. The hoisting gear is fitted with a 


| Sprays. 


large-diameter Ferodo-lined foot brake which acts 
directly on the barrel, and, in addition, there is an 
automatic load brake. The slewing gear is fitted 
with a Ferodo-lined strap brake. The derricking 
gear is self-holding, being driven by single-thread 
worm gearing. The weight of the crane is 
approximately 11 tons. 

On almost every class of work for which a 
spray gun is employed it is most economical and 
desirable to use a round spray of conical forma- 
tion for small, irregular, or narrow parts of the 


large surfaces. In actual 
practice, operators are often tempted to continue 
with the round spray on large surfaces or to 
attempt fine work with the fan spray, rather than 


trouble to stop working and change over the} 


There can, however, be no excuse for such 
procedure if the new gun shown at the Fair by 
Messrs. Aeraspray Manufacturing Company, Limited, 
179-213, Thimble Mill-lane, Birmingham, 7, is 


merely by a movement of the trigger. The arrange- 
ment, which is termed pre-selective fan control by 
the makers, is shown in Figs. 56 and 57, above. 
There is a setting on the gun by means of which a 
round spray is given only until the trigger has been 
withdrawn sufficiently to bring the fan spray into 
operation, and a variable adjustment is provided 
by means of which the change-over can be made to 
occur on the first movement of the trigger, or, at 
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Fias. 56 anp 57. Dovusiz-Actina Spray Gun; Messrs. AERASPRAY 
MANUFACTURING ComPpaNy, LIMITED. 


| the other end of the scale, the adjustment can be 
set so that only a conical spray is produced through- 
out the whole movement. It is, however, doubtful 
whether the latter setting would ever be used under 
working conditions. 

The actual operation of the gun is as follows : 
On pulling the trigger, the main air valve a, Fig. 56, 
is always opened by an amount directly proportional 
to the amount of trigger movement. Air flowing 
past the main valve passes through a number of 
holes in the guide 4 and builds up a constant 
pressure in all the air passages up to and surrounding 
the main air orifice round the nozzle, flowing through 
this orifice and creating a round conical spray. 
A secondary air valve c is moved from its seating 
only when the link-locking nut d comes into 
contact with the pre-selecting nut e on the extremity 
of the secondary valve spindle. The pre-selecting 
nut e may, of course, be positioned so that the first 
movement of the trigger opens the secondary 
valve c, or the pre-selecting nut e may be positioned 
so that the secondary air valve c remains closed 
when the trigger is fully withdrawn. Air passing 
through the secondary air valve eventually passes 
to the two jets which flatten out the spray from a 
conical to fan formation. The size, &c., of the fan 
is controlled by a separate valve shown in section 
in Fig. 57 

Several firms are showing lubricants, and among 
these may be mentioned Messrs. Fletcher, Miller 
Limited, of Dukinfield. The exhibit includes a 
representative range of lubricants for the machine 
shop, such as Cooledge, a highly concentrated water- 
soluble cutting oil which is suitable for most 
machining operations. The oil is self-emulsifying 
and contains no rusting or gumming elements, 
it is also harmless to the skin. Another exhibit is 
Swift sulphurised straight cutting oil, recommended 
for gear cutters, heavy broaching, and screwing 
machines. The firm are also showing a coolant for 
grinding machines, under the name of Clearedge 
water-soluble cutting oil, Lardedge mineralised oil 
for heavy-duty work where a straight oil is unsuit- 
able, together with rust preventatives, belt dress- 
ings, de-greasing compounds, drawing compound 
| for cold-pressed work, and case-hardening media. 
| Messrs. A. C. Wickman, Limited, Coventry, are 
| exhibiting a wide range of tools tipped with 
“Wimet ”’ cutting metal. These include the 
inserted-blade milling cutter described in Enat- 
NEERING, vol. cxxxvi, page 528 (1933), twist drills, 
reamers, lathe tools, and glass and marble drills. 
|'Tips of several grades are shown for dealing with 
| various classes of metals. Other exhibits include 
|‘ Spedia ” lapping wheels, used for the final lapping 
|of the Wimet tools and other hard metals, and 
| the ‘‘ Spedia * hand lap. The latter is advantageous 
‘in finishing off new tools, and for retouching tool 
set-ups in machines to obviate the necessity for 
re-assembling. It is stated that the advantage of 
|Spedia over the diamond dust impregnated lap is 
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that it does not scratch or damage the cutting edge 
owing to the material being embodied in a soft 
bond. 

We have already referred to a number of firms 
exhibiting steel and other materials, and to these 
may be added Messrs. The Mond Nickel Company, 
Limited, Thames House, Millbank, S.W.1. This 
firm’s exhibit illustrates the properties and applica- 
tions of nickel and its alloys. The nickel-steel group 
includes components made of nickel case-hardening 
steel, together with nickel-steel chisels. 
mobile cylinder head is shown in Birmasil nickel- 
aluminium-silicon alloy, which has a high tensile 
strength with a low coefficient of expansion. Other 
automobile components shown are a connecting rod 
in the well-known RR56 alloy, a cylinder in Y alloy, 
and liners in nickel cast iron. 
components of nickel silver, nickel-bronze bearings, 


and specimens of precipitation-hardening copper- 


nickel alloys. 
Messrs. The Stanton Ironworks Company, Limited, 
near Nottingham, are making a special feature of 


An auto- | 


Other exhibits include 
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road products, such as “‘ Hard-Stud ”’ road sections, | 
concrete kerbs, warning signs, and lamp standards. | 


The road sectioning, which was described in EnaI- 
NEERING, vol. cxxxv, page 174 (1933) has been 


largely used in the Mersey tunnel, and it may be | 


mentioned that part of the new exhibition road, 
referred to in our last issue, is also laid with this 
sectioning. 


Apart from such products as pig-iron, tarred slag, | 
bricks and tiles, Messrs. The Staveley Coal and | 


Iron Company, Limited, near Chesterfield, are 
showing a variety of cast-iron pipes, sand-spun and 
vertically-cast, together with flexible pipe joints. 
Messrs. Frederick Braby and Company, Limited, 
352-364, Euston-road, N.W.1, exhibit steel barrows 
of various types, steel drums, examples of black, 
galvanised and special finish steel sheets, and a 
wide range of manufactured 
storage bins, tanks, gutters, stairs, roof lights, &c. 


Messrs. Carron Company, Carron, Falkirk, exhibit | 


a range of drop forgings, as supplied to the order 


of Government departments, shipbuilders, motor-car | 


manufacturers, and the trade generally. The 
selection includes stock patterns as well as those 
made to customers’ own requirements. Messrs. 
McKechnie Brothers, Limited, Rotton Park-street, 
Birmingham, 16, make a special display of non- 
ferrous metals, either in the form of ingots or bars, 
or as semi-manufactured products. The exhibits 
include extruded brass, bronze and copper, solid 
and hollow rods and sections, solid brass and bronze 
stampings, phosphor-bronze and gunmetal bars, 
and ‘‘ Tank * brand anti-friction metals. 


(To be continued.) 








LETTERS TO THE EDITOR. | 
EARLY TRACTION ENGINES. 


To tae Eprror or ENGINEERING. 

Sin,—With reference to the very interesting article 
by Mr. Gillford on “ Early Traction Engines,” in 
your issue for April 26, [ was particularly interested 
in the illustration of the Willis engine of 1849. Inter- 
esting as this engine is, however, I do not think Mr. 
Gillford is quite correct in stating that it was the first | 
self-moving agricultural engine, as I believe Messrs. 
Ransomes exhibited at Bristol in 1842 a small engine, 
rated at 5 h.p., fitted with a vertical boiler, and having 
the engine shaft coupled by means of pitch-chains to 
the rear wheels to make the engine self-moving. Shafts | 
for a horse also seem to have been provided and as no 
other steering gear is shown it seems that a horse 
must have been used for steering purposes, as with the 
Boydell engine shown. The engine used was of the 
Davies Disc type, very similar to the Bishopp Disc 
engine employed later by Messrs. Rennie for marine 
service. When stationary, a small threshing machine 
was driven by belt from the flywheel, and this machine 
could be packed up and carried on the carriage of the 
engine when travelling. I enclose a rough sketch of 
this engine (reproduced above). 

I should like to have learnt more about the Bray | 
engines as they appear to have been one of the most 
popular types of their time. Bourne speaks very well 
of them, but only gives a rather sketchy account of 
them, with a still more sketchy woodcut showing one 
hauling four trailers loaded with guns. 

Bourne states that they had some arrangement to | 
keep the boiler level on hills, 


products, such as/| 


Lam 
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| 
| With regard to the traction engines of Messrs. 
Clayton and Shuttleworth with the cylinders in the 
smokebox, I remember, as a small boy, seeing one of 
this firm’s portable engines, built on a similar plan, 
working regularly as standby for an old post windmill 
in Essex. This I believe was about 1906 and so it 
| probably had something like fifty years of service before 
| it was replaced, a few years before the war, by an oil 
engine. 

I believe one of these traction engines was con- 
verted to a geared locomotive by the late Mr. Boulton 
of Boulton’s Sidings fame, and given the name 

| Rattlesnake, though the late Mr. Rosling Bennet 
states that Boulton built the engine. 

With regard to the Aveling and Porter road roller 
of 1867, my brother recently sent me a photograph of 
an almost exactly similar roller, known to date from 
|} at least 1870, which was in use until recently at the 
Elan Valley Waterworks. It is still in working order 
(or was a few months ago), but the insurance company 
is apparently nervous about its age so it is not now 
used, 

Yours faithfully, 
Grorrrey K. Kine, A.M. Inst.C.E. 
Shotesham-All-Saints, 
Near Norwich. 
May 4, 1935. 





THE LEWIS SINGLE-DRUM WATER- 
TUBE BOILER. 


Epiror oF ENGINEERING. 





To THE 


Str,—In connection with the article which 


| appeared in the issue of ENcingrertne of April 26 


(page 453, ante) on the subject of the Lewis single- 
drum water-tube boiler, may we be permitted to advise 
you that a French boiler (the Turgan boiler), intro- 
duced a considerable while ago, hardly differs from the 
Lewis design except for the fact that it employs 
ordinary Field tubes instead of two branched Field 
tubes as in Mr. Lewis’ design. 

It is of course known that the Field tube should 
really, in justice, be termed the Perkins-Field tube, 
Field having been responsible for perfecting the inven- 
tion of Jacob Perkins by prolonging the upper end of 
the inner tube beyond the mouth of the outer tube. 

Yours truly, 
CHANTIERS ET ATELIERS AUGUSTIN-NORMAND. 
G. Avevstrin NORMAND. 
Le Havre, 
May 3, 1935. 
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AN EARLY STEAM TURBINE. 


To THe Eprror oF ENGINEERING. 





Str,—The Engineering Laboratory of the Technical 
College of Delft has among its collection of old 
machinery a steam turbine, about which I should very 
much like to obtain further particulars. 

The turbine was taken from the ram-turret vessel 
Buffel, when this vessel was broken up. The Buffel 
was built for the Dutch Navy in 1867 by the firm of 
Napier and Sons, of Glasgow. The turbine drives a 
centrifugal fan, which according to tradition, served to 
ventilate the space between the inner and the outer 
hull. It is a single-stage radial turbine. The blade 
passages are milled out of the periphery of the disc. 

If this turbine was actually put on board in 1867, it 


| would be one of the oldest turbines existent. Can 
any reader give a clue to its history ? 
Yours faithfully, 
Rotterdamsche Weg 107, 
Delft, 
May 11, 1935. 


J. Muysken. 








PROGRESS OF THE MOTOR 
INDUSTRY. 


Tue thirty-third Annual Report of the Society of 
Motor Manufacturers and Traders, Limited, for the 
year ended December 31, 1934, opens on an optimisti: 
note. The year was one of progress and activity and 
many important developments took place which, it is 
confidently expected, will greatly assist the future 
prosperity of the industry. The liaison between the 
Society and the various Government departments has, 
in particular, been perfected and this seems all the more 
desirable since the almost unceasing output of Acts and 
Regulations governing the construction and use of 
motor vehicles, which has been a feature of the past 
five years, continued unabated in 1934. It was gratify 
ing to be able to record, however, that motor vehicles 
were in greater demand than ever, in spite of all 
restrictions. 

Attention is called to the effects on the industry of 
such proposals as those to close most of the bridges 
on the main roads of the country to vehicles over 5 tons 
in gross weight and of the inauguration of a system of 
licensing of commercial vehicles. In this connection 
it was decided, in view of the condition of the road 
| system, to appoint a permanent committee to study 
the position and to advocate any measures which were 
considered advisable. The principal subject under 
discussion was the safety factor, and a detailed mem- 
orandum on this subject has been forwarded to the 
Minister of Transport. An examination of points raised 
by the Minister in connection with the construction of 
motor vehicles in so far as they concerned safety was 
made by the Society’s Accident Committee and full 
and satisfactory replies were made. 

On the technical side, the Standards Department ot 
|the Institution of Automobile Engineers reverted to 
| the Society during the year, this course being adopted 
| because the work of standardisation is international 
}and therefore necessitates the co-operation of manu- 
| facturers who are not always eligible for membership 
|of the Institution. The department has been re- 
| organised under a Directing Committee with separate 
| Technical Committees dealing with different matters. 
These Committees also co-operate closely with the 

appropriate main Committees of the Society, par- 
| ticularly in the examination of new legislation. 

| As regards the progress of the industry, it is reported 
that the United Kingdom made the first and most 
rapid recovery from the 1930-33 depression. Pro- 
duction during the year ending September, 1934, 
amounted to 256,866 private cars and taxi-cabs and 
85,633 commercial vehicles. This was the largest ever 
attained in this country and represented increases of 
16-3 per cent. and 30-7 per cent., respectively, over 
1933. On the other hand, the number of goods vehicles 
in use fell for the first time since 1920, during the 
period from August to November. From the normal 
trend, an increase of 8,000 vehicles should have material- 
ised during this period, whereas the fall amounted to 
8,137, representing an approximate net reduction of 
16,000 vehicles on the road. 
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LABOUR NOTES. 


In the latest official report of the United Pattern- 
makers’ Association, Mr. Findlay, the general secretary, 
tates that the number of unemployed members is 
1,026. “* But,” he goes on to say, “‘ we are short of 
four reports . . . and as these branches had between 
them 21 unemployed last month, the above figure 
should probably be nearer 1,040—a decrease from last 
month of 36." The number reported as on “ tran- 
sitional ’ is 214—a decrease of 37. The total member- 
ship is 10,089. 


Members of the Amalgamated Engineering Union 
are warned that unofficial stoppages of work must cease, 
in a circular which has been sent to branches by the 
executive council. Disputes of that character are 
declared to have involved the union in “ financial 
obligations far in excess of their value.” Describing 
the procedure followed by ‘ mischievous elements,” 
the council say :—‘‘ A campaign is started within a 
factory at which there is no complaint. All and 
sundry are encouraged to join a union, and promises 
made that all grievances will be remedied. Groups 
of workers are enrolled, and within a month or two an 
unofficial strike is called. There have been unofficial 
disputes within the past 12 months where claims for 
benefit have been conceded, which, on examination, 
have revealed that many of the members involved 
have paid only from 7d. to 2s. ld. into the union, 
and have been paid up to 4/. 10s. strike pay in return.” 
Obviously, the council add, “‘ the funds of the union 
cannot be frittered away in that manner.” 


By a large majority, a delegate conference of the 
South Wales Miners’ Federation have accepted the 
terms provisionally negotiated by the executive coun- 
cil for the settlement of the long drawn-out dispute 
at the Taff Merthyr Colliery, Trelewis. According to the 
Cardiff correspondent of T'he T'imes, these terms provide 
that the claims of men who contend that they should 
have been re-engaged in accordance with the service 
provisions of the November agreement shall be referred 
toan arbitrator nominated by the Secretary for Mines. 
Claims for re-engagement according to further labour 
requirements are to be dealt with on similar lines, while 
the Secretary for Mines will, if called upon, nominate 
a representative for the workmen in negotiations with 
the company for the settlement of a new cutting price 
list. The company has expressed its willingness to 
give an undertaking that :—(a) Individual workmen 
employed at the colliery will have complete freedom 
to join whichever union they prefer; (6) membership 
of any particular union will not be made a condition 
of employment at Taff Merthyr colliery ; and (c) union 
contributions will not be deducted from the pay of 
workmen at Taff Merthyr Colliery. 


These arrangements are to operate until the owners 
have notified the representatives of the workmen that 
employment at the colliery as a result of development 
has reached its normal level, after which it will be 
open to either party to call for a conference to consider 
what machinery should apply in the future. There is 
to be no interference in any form with the workmen 
employed by the colliery company, and no propaganda 
by meetings or otherwise at or near the colliery premises. 


The strike of Dublin tram and ’bus men, which had 
continued for eleven weeks, came to an end on Saturday 
last. Settlement terms proposed by Mr. Lemass, 
the Free State Minister for Industry and Commerce, 
were submitted to a ballot of the strikers, and accepted 
by 2,112 votes to 605. The Minister’s proposals 
embodied wage increases ranging from 2s. 6d. to 21s. 
per week. The agreement of January 2 setting up a 
conciliation board was to be confirmed, and that 
covering the wage increases was to be terminable on 
three months’ notice by either party, subject to the 
condition that such notice should not be given before 
the expiration of at least eighteen months from the 
date of the resumption of the services. 


_ Industrial News, a publication of the Trades Union 
Congress General Council, states that, according to the 
latest monthly report of the American Federation of 
Labour, there are now more than 22,000,000 persons 
on relief in the United States, 11,500,000 unemployed, 
“real” income is 2 per cent. lower than in February 
last year, industrial production has decreased in the 
same period from 73-6 per cent. of normal to 67-2 per 
cent., and 11,886,000,000 dols. have been added to the 
national debt—half as much as the addition due to 
the Great War. 

The Ministry of Labour Gazette reports that among 
work people, aged 16 to 64, insured against unemploy- 








percentage unemployed was 15-7 at April 15, 1935, as 
compared with 16-5 at March 25, 1935, and 16-6 at 
April 23, 1934. For males alone the percentage at 
April 15, 1935, was 17-9, and for females, 9-7. At 
March 25, 1935, the corresponding percentages were 
18-7 and 10-7, and at April 23, 1934, they were 19-2 
and 9-7. 

At April 15, 1935, there were 1,676,623 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. This was 69,654 
less than at March 25, 1935, and 52,619 less than at 
April 23, 1934. The total included 1,355,657 men, 
54,447 boys, 217,253 women, and 49,266 girls. It was 
made up of 604,202 insured persons with claims for 
insurance benefit, 733,019 applicants for unemploy- 
ment allowances, 202,605 other insured persons (inclu- 
ding 20,351 insured juveniles under 16 years of age) 
not in receipt of benefit or unemployment allowances, 
and 136,797 uninsured persons. 


There were registered as unemployed in Great Britain, 
191,729 men, 3,481 boys, 82,164 women, and 2,959 
girls who were on short time or otherwise suspended 
from work on the understanding that they were shortly 
to return to their former employment. The total of 
280,333 was 37,577 less than at March 25, 1935, and 
49,580 less than at April 23, 1934. It included 255,394 
persons with claims for insurance benefit, 11,294 
applicants for unemployment allowances, and 13,645 
persons not in receipt of benefit or unemployment 
allowances. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 85,916 men, 61 boys, 1,526 women, 
and one girl; these are largely employed in dock and 
harbour service. The total of 87,504 was 2,179 less 
than at March 25, 1935, and 1,536 less than at April 23, 
1934. It included 67,287 persons with claims for 
insurance benefit, 19,672 applicants for unemployment 
allowances, and 545 persons not in receipt of benefit 
or unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
April resulted in an increase of 12,3001. in the weekly 
full-time wages of nearly 192,000 workpeople and in a 
decrease of 10,8001. in those of 162,500 workpeople. 
The principal increases affected coal miners in the 
Cannock Chase district, pottery workers in North 
Staffordshire and other districts, brickmakers in various 
districts, workers employed at iron-puddling furnaces 
and iron and steel rolling mills in the Midlands, and 
employees of the London Passenger Transport Board. 
The principal decreases affected coal miners in Warwick- 
shire, operatives engaged in the textile bleaching, 
dyeing, finishing, &c., industry in Yorkshire, Lan- 
cashire and Scotland, and hosiery workers in the 
Midlands. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
April, was 34. In addition, 21 disputes which began 
before April were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in April (including workpeople thrown out 
of work at the establishments where the disputes 
occurred) was about 21,800, and the aggregate duration 
of all disputes in April was about 204,000 working 
days. 


The Ministry of Labour states that the number of 
industrial disputes, involving stoppages of work, 
reported as having begun in 1934 in Great Britain 
and Northern Ireland, was 471. Disputes involving 
less than 10 workpeople, and those which lasted less 
than one day, are omitted from the Department’s 
statistics, except when the aggregate duration (i.e., 
number of workpeople multiplied by number of 
working days, allowing for workpeople replaced by 
others, &c.) exceeded 100 days. In the 471 disputes, 
about 108,300 workpeople were directly involved 
(i.e., on strike or locked out), and 25,300 indirectly 
involved (i.e., thrown out of work at the establishments 
where the disputes occurred, but not themselves parties 
to the disputes). In addition, about 500 workpeople 
were involved, directly or indirectly, in eight disputes 
which began in 1933 and were still in progress at the 
beginning of 1934. The total number of workpeople 
involved, either directly or indirectly, in all disputes in 
progress in 1934 was thus about 134,100, as compared 
with 138,100 in the previous year. The aggregate time 


lost in 1934 by these workpeople owing to the disputes 
was approximately 959,000 working days, as compared 
with 1,072,000 in 1933, 








The number of disputes recorded during 1934 showed 
an increase compared with 1933, and exceeded that 
recorded for any year since 1925. The great majority 
of the disputes, however, were of small magnitude, 
and the aggregate time lost through the disputes was 
actually the lowest recorded for any year during the 
furty-two years covered by the Department’s statistics, 
falling short by over 100,000 days of the total for 
1933, which was the year with the next lowest total. 
No single dispute involved as many as 4,000 work- 
people, but six somewhat protracted disputes accounted 
between them for more than a third of the total of 
959,000 working days lost through all disputes in 
1934. Three of these were in the coal-mining industry, 
two in the building, &c., group of industries, and one 
in the metal group. 


As compared with the figures for the previous 
year, the average number of unemployed members of 
the Amalgamated Society of Woodworkers is nearly 
38 per cent. lower. Mr. Wolstancroft, the general 
secretary, expresses the opinion that by a vigorous 
housing policy, the whole of the 195,000 unemployed 
workers in the building trades could be absorbed, and 
work be provided for many thousands of additional 
workers in subsidiary trades. 


Addressing the British Glass Convention at Folke- 
stone last week, Mr. G. L. Pilkington, the president, 
said that mechanical processes were bound to increase 
unemployment unless sufficient machines were installed 
to absorb all those who were previously engaged in the 
hand-operated processes, and that was obviously an 
impossibility unless consumption increased. Accord- 
ingly, he suggested a palliative, and that was the 
shortening of working hours. His firm introduced 
a proposal to the St. Helens Plate and Sheet Glass 
Industrial Council, who after consideration announced 
their approval of the scheme, which was put into 
operation in August, 1933, for a trial period of six 
months, the hours of work being, for day workers 424 
hours, and shift workers 42 hours a week. In principle, 
except in the case of certain piece and bonus workers, 
a man received the same weekly rate for the shorter 
hours as he received for the longer hours of 46 to 48. 
The employers obtained certain concessions for week- 
end overtime in the process, and paid no extra time to 
the day workers. PS4,, 

The comparative results for the six months before 
and six months after the introduction of the scheme 
were as follows: The reduction in hours per person 
was 10 per cent., the increase in output was 15 per 
cent., the increase in the number of employees was 
only 8-4 per cent., and the output value per man 
went up by 11-4 percent. The average weekly earnings 
were unchanged. The scheme had been adopted as a 
permanency, and if it was possible to apply the system 
to one part of the glass industry, he suggested it was 
worthy of consideration by others. 


A statement issued last week by the Secretary for 
Mines shows that in the Lancashire and Cheshire coal- 
mining industry, while the estimated total wages bill 
(excluding the value of allowances in kind) declined 
from 1,891,000. in the first quarter of 1932 to 1,732,0001. 
in the same quarter of 1934, the average earnings per 
quarter per person employed had risen from 271. 11s. 5d. 
to 291. 17s. 6d. For Great Britain as a whole, the 
mining wages bill in the same periods had decreased 
from 23,370,0001. to 22,980,5001., and the average 
earnings showed a rise of from 281. 2s. 1d. to 301. 7s. 2d. 


Under a new Decree, which repeals all provisions to 
the contrary, every alien over 15 residing in France 
for more than two months must be in possession of an 
identity card. This card must be applied for by the 
persons concerned within a week from their crossing 
of the frontier, or from the completion of their fifteenth 
year in the case of children residing in France, or on 
the date of marriage in the case of a Frenchwoman 
who loses her nationality through marriage with a 
foreigner. To have the right to apply for an identity 
card, every alien must first prove that he has entered 
France in a legal manner in accordance with the inter- 
national agreements in force. Besides this, aliens are 
required to make, both for themselves and for persons 
living with them, a number of declarations and to 
go through a number of varied formalities which include 
the nomination of two French citizens willing to act 
as sureties for the persons concerned. Any alien 
who wishes to take up employment of whatever kind 
must comply with the additional formalities required for 
obtaining a workers’ identity card. Besides the usual 
identity certificates, such alien must submit a certi- 
ficate of health in conformity with the regulations in 
force, and a contract of employment favourably 





endorsed by the competent services of the Ministry of 
Labour, 
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PERSONAL. 


Messrs. Sreciatvoiw, Limrrep, Friern Park, 
Finchley, London, N.12, have appointed Mr. C. F 
their sales manager, to be their new general manager 


North 
Russell, 


Mesers. Binminonam Evecrric Furnaces, Limrrep, 
Birlee Works, Tyburn-road, Erdington, Birmingham, 
have acquired the sole rights in the British Isles for the 
Lindberg regulator, hitherto only supplied by Messrs 
Lindberg Steel Treating Company, Chicago, U.S.A 
The Birlec-Lindberg controller, we understand, provides 
simple and accurate means for regulating the heat input 
to furnaces heated by electricity, gas or oil 

Messrs. Sin WitttamM Arrow anp Company, Limrrep, 
inform that they are now installed in their 
London offices at 13, Victoria-street, 8.W.1. 


us new 








LAUNCHES AND TRIAL TRIPS. 


Brasil Twin-serew oil-tank motorship; Bur 
meister and Wain Diesel engines Trial trip, May 3 
Main dimensions, 400 ft. by 59 ft. 6 in. by 34 ft Built 
by Messrs. Nakskov Shipyard, Limited, Nakskov, Den 


mark, on behalf of Messrs. The Texas Company, New 

York, for Messrs. The Texas Company (Norway), Limited, 

Oslo 
Moror 


30 tons ; 


Boats [Two motor boats, each to carry 


two-cylinder vertical heavy-oil engines supplied 


by Messrs. The National Gas and Oil Engine Company, 
Limited Launch, May 6. Main dimensions, 71 ft. 6 in 
by 7 ft. by 4 ft. 2 in Built by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16, for 


Messrs. Grand Union Canal Carrying Company, Limited, 
London 


“* KRONBORG Double-ended motor ferry ; Diesel 
engine supplied by Messrs. A/S. Frichs, Aarhus. Trial 
trip, May 6. Main dimensions, 147 ft. 8 in. by 36 ft. 8 in 
by 9 ft. 6 in Built by Messrs. Nakskov Shipyard, 


Limited, Nakskov, Denmark, for the Danish State 


Railways 
Burry Boats 
two-cylinder 


Two butty boats, each to carry 33 tons ; 


vertical heavy-oil engines supplied by 


Messrs. The National Gas and Oil Engine Company, 
Limited. Launch, May 8. Main dimensions, 71 ft. 6 in., 
by 7 ft.. by 4 ft. 2 in Built by Messrs. Harland 


and Wolff, Limited, North Woolwich, London, E.16, for 
Messrs. Grand Union Canal Carrying Company, Limited, 
London 


EXPLORER Single-screw cargo steamer ; triple 
expansion engine fitted with Andrews and Cameron 
special cam-driven slide valves, supplied by Messrs. 
The Wallsend Slipway and Engineering Company, 
Limited lrial trip, May 16 Main dimensions 
Length, 435 ft beam, 56 ft deadweight carrying 
capacity, 9,300 tons Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Wallsend-on-Tyne, 


for Messrs. The Charente Steamship Company, Liverpool 


steam trawler for 
Iceland, Bear Island 
triple-expansion engine supplied by 


* STORMFLOWER Single -screw 


service in the northern waters of 


and the White Sea ; 


Messrs Amos and Smith, Limited, Hull. Launch, | 
May 20. Main dimensions, 156 ft. 8 in., by 26 ft. by | 
15 ft Built by Messrs. Cochrane and Sons, Limited, 


Ouse Shipbuilding Yard, Selby, for Messrs. The Yorkshire 
Limited, Hull 


Steam Fishing Company 


Rosuin Cast and Roruesay Castries.” | 
Single-screw refrigerated cargo motorships : eight. | 
eylinder, double-acting, two-cycle, Harland-B. & W. | 
Diesel engine. Both handed over recently Main 
dimensions of each, 443 ft. by 61 ft. 4 in., by 36 ft. 9 in 


Harland and Wolff, Limited 
Castle Mail Steamship 


Built and engined by Messrs 
Belfast, for Messrs. The 
Company, Limited, London 


Port 
between 


TOWNSVILLU Cargo motorship for service | 
Great Britain, the Continent. America 
Australia and New Zealand; Diesel engines designed by 
Sulzer Brothers and built by Messrs. The Wallsend | 


and |} 


Messrs 


Slipway and Engineering Company, Limited. Launch, 
May 21 Main dimensions, 495 ft., by 65 ft. by 43 ft 
10 in. Built by Messrs. Swan, Hunter, and Wigham 


| 
Richardson, Limited, Wallsend-on-Tyne, for Messrs. The | 
Commonwealth and Dominion Line, Limited, London 








ITALIAN NAVAI Acriviries. —Two 


ocean-going submarines for the Royal Ltalian Navy, the | 


SHIPBUILDING 





} 

| 
Pietro Calvi and the Pietro Micea, have recently been | 
launched, the former from the Muggiano shipyard of 
Messrs. Odero-Terni-Orlando, and the latter from the | 
Taranto shipyard of Messrs. Franco Tosi. The Pietro | 
Calvi has a length of 275 ft. 7 in., a beam of 23 ft.. and | 
a submerged displacement of 1,500 tons. The Pietro | 
Micca has a surface Lispleac ement of 1,883 tons and a/ 
submerged displacement of 1,371 tons. Her armament 


comprises two 4-7-in. and one 3-in. guns, and six 21-in 
She has a surface speed of 16 knots | 
and a submerged speed of 8-5 knots A smaller sub 
marine for the Otaria, has also been 
launched, at yard of Messrs. Cantieri 


Riuniti dell rhe cruiser Eugenio di Savoia, 


torpedo tubes 


coastal service, 


the Monfalecone 
Adriatico 


110.000 


power of Her armament comprises eight 6-in 


guns, arranged in four turrets, six 3-9-in. anti-aircraft | 
guns, and four 2l-in. torpedo tubes. The cruiser | 


Montecuccoli, built by Messrs. Ansaldo, has also recently 
completed her speed trials, during which she attained a 
speed of 40 knots. Her displacement 5,857 tonsa, 
and her engines and armament are similar to those of 
the Eugenio di Savoia 
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ENGINEERING. [May 


TENDERS. CONTRACTS. 


We have received from the Department of Overseas Messrs. BASTIAN AND ALLEN, LIMIreD, 12-14. Church 
Trade, 35, Old Queen-street, London, S.W.1, particulars road, Hanwell, London, W.7, are providing the electrical 
of tenders invited by various bodies in the British posses- | boiler of 200-kW capacity, and the electrical and con 
sions and in foreign countries. The closing date of each | trolling switchgear, in connection with the electrical 
tender is stated below Details may be obtained on| thermal storage heating plant to be installed at the 
application to the Department, at the above address, | Electricity Offices at Nottingham. The order for the 
the reference number being quoted in each case. heating installation has been placed with : Messrs 

Votor Ambulances, three. Johannesburg City Council ; THOMAS Danks AND Company, Lirrrep, Thurland 
June 8. (G.Y. 15.150.) : street, Nottingham 

Locomotives and Boilers. Eastern Bengal Railway ;| , Messrs. Srmon-Carves, Limrrep, Cheadle Heath. 
June 24. (G.Y. 15.151 ? Stockport, have received an order from Messrs. Dorman 

Long and Company, Limited, for a plant of 136 coke-ovens, 

Road Trailers, one 20-ton solid-rubber tyred ; and one together with by -product plant and coal and coke 


hundred 5-6 ton, four-wheeled, welded-frame. South 
African Railways and Harbours, Johannesburg; July 8. 
(G.Y 15,153.) 

Steel Tubes Cold drawn 
heater flue tubes, 


handling and coke-screening plant, to be erected at the 
Cleveland [ron Works. The coke ovens will of the 
“ Underjet '* twin-flue compound type arranged for 
firing either by coke-oven gas, blast-furnace gas, or both. 
The 136 ovens will have a total capacity of more than 


be 


weldless, boiler and super- 


arch tubes, and steel boiler tubes with 


copper ends. South African Railways and Harbours, | 3,000 tons of raw coal per day, and each oven w he 

Johannesburg ; June 17. (G.Y. 15,155.) approximately 45 ft. long, 15 ft. high, and have a mean 
Tower Wagons, petrol-driven, three. Johannesburg width of 18 in. 

City Council; June 8. (G.Y. 15,15b) Messrs. THe BirmMingHam RaiLway Carriac AND 
Vacuum-Brake Gear Rubber Parts. South African | W4GON Company, Limirep, Smethwick, and Messrs 

Railways and Harbours, Johannesburg; June 17. METROPOLITAN-CAMMELL CARRIAGE, WAGON AND Fin 

(G.Y. 15,157.) ANCE ComPANY, LimTTEeD, Metropolitan-road, Saltley 
, ‘ . | Birmingham, have each received an order for 25 vesti 
Vacuum Brake Metal Parts. South African Railways buled open 3rd-class carriages from the London & North 


and Harbours, Johannesburg; June 24. (G.Y. 15,158.) 


Stationary Battery, consisting thirty-two 600- 
ampere-hour cells for Port Elizabeth automatic telephone 
exchange Union Tender and Supplies Board, Pretoria ; 
June 21 (A.Y. 13,076.) 


Insulating Compound, three tons, suitable for electrical- | 


Eastern Railway Company 
of 








NOTES FROM THE NORTH. 


Graseow, Wednesday 


insulating purposes in the cavities of terminal and | Scottish Steel Trade.—-Conditions in the Scottish stee! 
lead-in insulators, Post and Telegraph Department, trade have not varied very much during the past week, 
Wellington, New Zealand ; July 23. (A.Y. 13,078.) land while there is still quite a large tonnage on order 

Copper Earth Plates, 300. Post and Telegraph | the booking of new business shows little sign of improving 
Department, Wellington, New Zealand; July 23./| The arrangement recently arrived at between the Cont: 


(G.Y. 15,166.) nental Steel Cartel and the British steel makers has not 
Copper Wire, hard-drawn, 75 tons, 200 Ib. per mile. had much, if any, effect in this area yet, but producers 
Post and Telegraph Department, Wellington, New| View the future with confidence. New shipbuilding 
Zealand ; July 18. (G.Y. 15,167.) contracts are still sone, and pga see a - 
; | re -] © "Ny > e > ) +] ste sheet 
Insulator Spindles, galvanised, 50,000, and 12,000/ industry are oxszomn y a w : ~<A bs ne ” . ret 
galvanised-steel swan-neck bolts. Post and Telegraph | trade activity still rules, and there is a steady output 
De me { Wellingt N aie Ze 1 ¥ july 36 for the home market. No change can yet be reported 
epar ment, ‘ ington, ave OoiaANna 5 July <0. | trade. 


The following are the current 
market quotations :—Boiler plates, 91. 5s. per ton; ship 
plates, 8/1. 15s. per ton; sections, 8/. 7s. 6d. per ton ; 
black-steel sheets, } in., 81. 10s. per ton, and No. 24 


(G.Y. 15.169.) |}in the export 


Black Plates, 20,000 kg., double-rolled, of various sizes 
from 1§ mm. to 8 mm. thick, and 5,000 kg. of plates for 


&. 


boiler covering, 1} mm. and 2 mm. thick. Rio Grande | gauge, in minimum 4-ton lots, 101. 10s. per ton; and gal 
do Sul State Railways, Brazil: June 10. (G.Y. 15,170.)| vanised corrugated sheets, No. 24 gauge, 131. per ton, 

Telephones, 5.000, B.P.O.-type No. 162. Post and |i minimum 4-ton lots, all delivered at Glasgow stations 
Telegraph Department, Wellington, New Zealand;| Malleable-Iron Trade.—A gradual improvement has 





July 17. (A.Y. 13,080.) |recently been noticeable in the West of Scotland 
Laundry Ironing Machine. electrically-heated, for | malleable-iron trade, and employment generally is much 
institution service Public Works Department, New | better. The re-rollers of steel bars have also been booking 
Zealand; July 16. (A.Y. 13,081.) |} more business and are busier. The outlook is considered 
|to be much brighter than it was a few months ago 

= Se To-day’s prices are as follows :—Crown bars, 9. 15s» 


per ton for home delivery, and 91. 5s. per ton for export : 
and re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—While the export side of the 
| Scottish pig-iron trade continues dull and uninteresting, 
the home demand remains steady. Order books are fairly 
well filled, and the current production is moving freely 


BOOKS RECEIVED. 


innual Tables of Electricity Under- 
London: Benn Brothers, Limited. 


The Electrician ™ 
takings, 1935 
[Price 10s. net.] 

Mitteilungen aus den Forschungsanstalten GHH-Konzerna. | 


, ‘ een “2 , ae aly ‘ 
hg 2 —. Bertin: V.D.1.-Vering G.m.b.H. | The new furnace recently erected at Clyde Iron Works 
Smithsonian Institution Miscellaneous Collections. | 8 "®W ™ commission and the estimated output is about 
Vol. 93 No. 7. The Christiansen Light Filter: Its 1,500 tons per week. It is mechanically charged and is 
idvantages and Limitations. By E. D McAuister. | Stated to be the first skip-hoist furnace erected es 
Washington : Smithsonian Institution. | this country. The results obtained from this new 
Calcul des Voiles Minces en Béton Armé. By L. Issen-| proved furnace will be carefully watched, and its 


success may mean the erection of others on the sam 
lines. The current market quotations are :—Hematite, 
| 71s. per ton, delivered at the steel works ; and foundry 
l, 6d. per ton, and No. 3, 70s. per ton, 


both on trucks at makers’ yards. 


Paris : Dunod. 
A. H. Nayior. London : Edward 
[Price 8s. 6d. net.] 


- 
Twentieth edition, | ton. No. 


MANN PILARSKE 
Siphon Spillways By 

Arnold and Company 
{ Practical Manual. 


72s. 


revised. Stockport : C. N. Piekworth. | . noe 
Proceedings of the Institute of British Foundrymen. Scottish Pig-Iron Shipments.—The shipment of Scott ish 
Volume XXVIII. 1933-1934. Manchester: Offices of | pig-iron from Glasgow Harbour for the week ending last 


Of that total, 


Saturday, May 18, amounted to 607 tons. 
During 


the Institute. 








fir Ministry. Aeronautical Research Committee. Reports | 182 tons went overseas and 425 tons coastwise. 

and Memoranda No. 1619. Torsion of a Rectangular | the corresponding week of last year, the figures wert 
Tube with Axial Constraints By D. WiiuiaMs. | 160 tons overseas and 41 tons coastwise. 

|Price le. 6d. net. No. 1622. Flow in the Boundary | 

Layer of Streamline Bodies. By H. M. Lyon. [Price = 

3s. net No. 1628. Direct Calibration of Compensated| Tue Minine Instirure or Scortanp.—The fifty 
Hot-Wire Recording Anemometer. By C. Savrer and | seventh annual report of the Mining Institute of Scotland 
W. G. Raymer Price 9d. net.] London: H.M.| shows that the number of members on the roll at the 
Stationery Office end of the 1934-35 session was 523, constituting a net 


decrease of 3 as compared with the previous session 
Five papers were read during the 1934-35 session and 
the Norman Henderson prize was awarded to Messrs. 
J. Finlay and Dr. A. Winstanley for their paper, ~ The 
Interaction of Longwall Workings.” The President s 
Prize and the Council’s Special Prize have been divided 


Mitteilungen aus dem Kaiser-Withelm-Institut fair Eisen- 
forschung zu Diisseldorf. Volume XVII. Parts 1 and 2. 
Edited by Frirepricn Kérser. Dusseldorf: Verlag | 
Stahleisen m.b.H. [Price 2-40 marks each part.] | 

The Parliament of the Commonwealth of iwstralia. Eighth | 
innual Report of the Council for Scientific and Industrial | 


Research for the Year Ended 30th June, 1934. Can-| equally among Messrs. John Smellie, J. M. Cowan, and 
berra : Government of the Commonwealth of Australia. | R. Westwater, in view of the general excellence of thei 
[Price 3s. 4d respective papers. During the session, addresses by 

Dr. F. Mr. Frank Hodges, and Mr. W.A 


Werkstofftechnisches Kolloquium der Staatlichen Material- 


S. Sinnatt, 
priifungsanstalt an der Technischen Hochschule Darm- . 


Murray, K.C., were delivered, these enabling members 


launched on March 21 at Genoa by Messrs. Ansaldo, has stadt am 17 November, 1934. No. 3. Berlin V.D.L.-| to meet in a sphere outside their usual routine. The 
now completed her acceptance trials. She has a dis Verlag, G.m.b.H works of Messrs. Fullerton, Hodgart and Barclay we nd 
placement of 7,000 tons and her engines have a herse- | Canada, Department of Mines. Mines Branch No. 759. | visited during the session, and the committee appoint d 


to co-operate with Major H. M. Hudspeth have met a 
regular intervals in pursuance of their investigations 1! 
connection with the support of roof and sides in mines 
Upwards of 9,000 copies of the committees recentl) 
completed fifth “safety pamphlet,” which deals wit! 
‘ spragging,”’ have been distributed to collieries in the 
United Kingdom. The financial position of the Institut: 
continues to be satisfactory. 


Petroleum Fuels in Canada. Deliveries for Consumption 
Calendar Year 1933. Prepared by J. M. Casey. 
Ottawa: Mines Branch, Department of Mines. [Price 
10 cents.]} 


und Metaligiesserei. 
No. 21. Die Schablonenformerei in Sand und Lehm. 
By A. Getsset. Halle (Saalé): Wilhelm Knapp. 


Price 7-60 marks. |} 
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MAY 24, 1935.] 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 





Iron and Steel._-The influx of orders for steel and | 


related products has been maintained. Overseas markets 
are opening out on more attractive lines, and inland needs 
are nore substantial. Business in raw and semi-finishec 
yaterials is in excess of that of three months ago, and if the 
demand continues to improve, more furnaces are likely 
to be relighted. There is a consistent call for basic 
billets, while consumption of acid steel is larger. The 
heavy machinery and engineering branches are operating 
at increased pressure. ocal firms are supplying more 


foreign countries. The demand for railway rolling-stock 
shows definite signs of expansion. Not only are British 
rilways buying more freely, but overseas railway under- 


takings are beginning to put into execution schemes of | 


renewals and extensions. The result is that Sheffield- 
made rails, axles, wheels, tyres, springs, and various types 
§ machinery and implements are in request. A local 
concern will have on view at the British Industries 
Fair, Birmingham, a locomotive crankshaft, which for 
durability, is claimed to have broken a world’s record. 
This product has run over a million miles in service as 
part of a locomotive on the Egyptian State Railways. 
it was made in 1890 and was in continuous service from 
1891 to 1933. It shows a remarkably small amount of 
wear, and is a fine tribute to Sheffield craftsmanship and 
quality. More orders have been booked for ship steel, 
forgings and castings. Two of the city’s biggest steel 
and engineering firms are busily employed producing 
astings and forgings of record size for petrol-from-coal 
plant. There is also a good demand for hollow-forged 
oiler drums for installation at electric power station 
extension schemes in various parts of the country. Works 
specialising in the production of stainless steel, and air- 
raft and automobile steels are actively engaged. 
Engineers’ small tools are progressive lines. A new 
factory will shortly be opened in Sheffield for the manu- 
facture of machine knives. Farm and garden implement 
makers report all-round improvement. The building 
industry is taking larger tonnages of tools, stove grates, 
and light castings. 

South Yorkshire Coal Trade.—The coal market has 
mdergone little change. Inland requirements are up to 
recent,levels. Export needs are variable. Best steams 
are in short supply but industrial coal is active. Tron and 
steel works are buying heavily. Small coal is in better 
demand for shipment. Bunker coal is in stronger request. 
The recent cold weather has stimulated sales of house coal. 
Foundry and furnace coke are easier. Gas coke is steady. 
Quotations are: Best branch hand picked, 238. to 25s. ; 
Derbyshire best house, 19s. to 2ls.; Derbyshire best 
brights, 16s. 6d. to 18s. ; best screened nuts, 16s. to 17s. ; 
small screened nuts, 15s. to 15s. 6d. ; Derbyshire hards, 
16s, 6d. to 17s. 6d.; Yorkshire hards, 16s. 6d. to 17s. ; 
rough slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. 








British Giass ConveNTION.—Mr. Geoffrey L. Pil- 
kington presided over the fourth British Glass Convention, 
which was held at Folkestone from May 16 to May 18. 
At 10.30 a.m. on the first day, at the Grand Hotel, the 
members were officially welcomed by the Mayor of 
Folkestone, after which the president delivered his 
address, entitled ‘‘ The Machine Age.” In the afternoon, 
at 2.30, an address was given by Mr. E. Maxwell Fry, on 
‘ Design and the Glass Industry.” This was followed at 
4 pan. by an address by Mr. B. P. Dudding, on 
‘Uniformity and Quality of Products: Some Technical 
and Commercial Considerations.”’ At 10 a.m., on May 
17, Mr. O. W. Roskill spoke on “ Planning in Industry,” 
and in the afternoon, at 2.45, Professor W. E. 8. Turner 
addressed the meeting on ‘‘ The Commercial Importance 
of Furnace Design.” In the evening, at 8.0 p.m., the 
Convention Dinner was held. Various excursions and 
social events were arranged for Saturday, May 18. The 
honorary secretary of the Convention, was Mr. G. 
Marchand, M.A., Norwich House, 13, Southampton- 
street, High Holborn, London,W.C.1. 


Tue Lystrrution or Gas ENGINEERS.—The 72nd 
annual general meeting of the Institution of Gas Engi- 
neers will be held in the Great Hall of the Institution of 
Civil Engineers, Great George-street, London, S8.W.1, 
from Tuesday, June 4, to Friday, June 7. On the first 
day, after the preliminary business, Mr. C. V. Bennett 
will deliver his presidential address, following which a 
paper by Messrs. 8. Lacey and C. A. Masterman, on 
“National Policies Governing the Testing of Gas Appli- 
ances,” will be read and discussed. In the afternoon, 
two papers will be presented and discussed, namely, 
“ Problems and Answers in the Reconstruction of Manu- 
facturing and Distribution Plant, Nottingham,” by 
Mr. G. Dixon; and “ The Gas Account,” by Mr. W. B. 
McLusky. On Wednesday, June 5, at 10 a.m., Mr. 8. B. 
Chandler will read his paper, ““ Development of Gas Sales ; 
Policy and Performance,” after which the Benevolent 
Fund meeting will be held. At 11.15, Dr. A. G. Glasgow 





| finished materials are steadily improving. 
| usual rebates, principal quotations for home consumption 





will deliver a lecture on “* The Tactical Use of Carburetted 
Water Gas as a Coal-Gas Auxiliary.” The afternoon will 
be devoted to a visit to the Rochester Works of the | 
Rochester, Chatham, and Gillingham Gas Company. 
The last business session will be held on the morning of 

Thursday, June 6, when two papers will be read and | 
discussed, namely, ‘““ Waste Heat Recovery from Retort 
Setti ngs,” by Major W. Gregson ; and “ The Preparation, | 
Marketing, and Utilisation of Coke,” by Mr. W. L. Boon. | 
The iiternoon will be devoted to visits to the Battersea 

Power Station and to the works of the Wandsworth | 
and District Gas Company, while a tour to Margate and 

Canterbury has been arranged for Friday, June 7. 








ENGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron trade are little changed. The very 
restricted make is promptly absorbed by the needs of pro- 
ducers’ own consuming departments and the requirements 
of customers on the North East Coast, and in Scotland, 
so that as saleable stocks are virtually exhausted, there 
is very little iron on the market. xport sales have 
shrunk to almost vanishing point. Demand from abroad 


- - : | is small, and makers will not accept the low figures named 
steelworks’ and ironworks’ machinery and equipment to | P 


for shipment to foreign destinations. The situation does 
not admit of merchant sales of moment. Makers still 
reserve to themselves the right to supply direct the needs 
of principal home buyers, and obstacles to export 
transactions are as difficult as ever to overcome. Fixed 
minimum delivery prices are based on No. 3 g.m.b, at 
67s. 6d. here, 69s. 6d. supplied to North of England areas 
beyond the Tees-side zone, 67s. 3d. to Falkirk, and 70s. 3d. 
to Glasgow. 

Hematite._—-Producers of East Coast hematite are in a 
strong position. They are independent of export trade 
as their stocks are light, and their output is barely 
sufficient to meet the requirements of British works. Local 
consumers are calling for larger*supplies, and makers 
hope to arrange substantial new contracts with buyers 
in the Sheffield district, and in the Midlands. Increasing 
scarcity of steel scrap is creating a greater demand for 
hematite-iron, outputs of which may have to be enlarged 
in the near future. Market values of East Coast brands 
are very firm at the equivalent of No. 1 quality of iron 
at 69s. for consumption on Tees-side, 71s. delivered to 
Northumberland and Durham, 75s. to 788. delivered to 
various parts of Yorkshire, 79s. to Birmingham, and 75s. 
to Scotland. 

Foreign Ore.—Imports of foreign ore under old con- 
tracts are heavy, but new business matures very slowly 
as consumers have still large quantities to take in fulfil- 
ment of purchases made a considerable time ago. 
Merchants, however, are of opinion that values are more 
likely to advance than otherwise, and are not pressing 
sales particularly. The price of best rubio remains at 
17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.--Durham blast-furnace coke con- 
tinues in ample supply, but makers are not keen to enter 
into extensive forward contracts at mt prices, which 
are ruled by good medium qualities at 19s. delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel have good order 
books, and are negotiating for further substantial con- 
tracts. Demand still comes mostly from home cus- 
tomers, but overseas inquiries for certain descriptions of 
Subject to the 


are : Common iron bars, 91. 12s. 6d. ; packing (parallel), 
8l.; packing (tapered), 10/.; steel billets (soft), 
51. 128. 6d. ; steel billets (medium), 71. 2s. 6d.; steel billets 
(hard), 7/. 12s. 6d. ; iron and steel rivets, 111. 10s. ; steel 
boiler plates, 91. 5s.; steel ship plates, 81. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 81. 15e.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots ; and fish plates, 12/. 10s, Black 
sheets (No. 24 gauge) are 10/. 10s. for delivery to home 
customers, and 9/. 5s. f.o.b. for shipment abroad ; and 

lvanised corrugated sheets (No. 24 gauge) are 131. 
or delivery to home customers, and 111. 5s. f.o.b. for 
shipment overseas. 

Scrap.—Sellers experience difficulty in meeting the de- 
mand for one or two kinds of scrap. Scarcity of heavy 
steel is becoming acute, and users are keen to place orders 
at 52s. 6d.; machinery metal is in good request at 55s. ; 
heavy cast-iron commands up to 53s., and clean light 
iron is worth 45s. 








GeNeRaTION OF ELectrricrry IN Great Brirain.— 
The monthly report of the Electricity Commission, 
Savoy-court, Strand, W.C.2, shows that during the first 
four months of 1935 the total amount of electricity 
generated by authorised undertakers was 6,029 million 
units, as compared with 5,458 million units in the corre- 
sponding period of 1934. The difference of 571 million 
units represents an increase of 10-5 per cent. 


MinineG wn Irary.—During 1934, mines and quarries 
in Italy have produced 483,300 metric tons of iron ore, 
17,500 tons of manganiferous iron ore, 5,650 tons of 
manganese ore, 30,000 tons of lead and argentiferous- 
lead ores, 123,000 tons of zine ore, 812,500 tons of iron 
pyrites, 630 tons of metallic mercury, 128,000 tons of 
asphalt and bituminous materials, 15,000,000 cub. m. 
(530,000,000 cub. ft.) of natural gas, 78,700 tons of 
anthracite, 384,100 tons of lignite and similar fuels, 
368,300 tons of sulphur, 134,000 tons of bauxite, 1,500 
tons of magnesite, 34,900 tons of kaolin, and 2,076,000 
tons of marble for cement-making purposes, 


CONVERSAZIONE FOR OVERSEAS ENGINEERS. — A 
conversazione and reunion of members of the Insti- 
tution of Electrical Engineers from overseas is being 
arranged to take place in the Institution Building, 
Savoy-place, Victoria-embankment, London, W.C.2, on 
Thursday evening, July 11. The arrangements, generally, 
will be on the lines of the functions held in previous years. 
Members from overseas who. will be in England at the 


time of the conversazione and would like to be present, 
should communicate with the secretary immediately on 
their arrival in order that invitations may be sent to 
them. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—Summer 
Meeting, Bath. Monday, May 27, to Friday, May 31. 
Monday, May 27, Registration and Informal Reception. 
Tuesday, May 28, 10 a.m., Reception by the Mayor of 
Bath at The Guildhall. 10.30 a.m., ‘“ Mechanical 
Handling as Applied to Industry,” by Mr. R. B. Lister. 
2 p.m., Visits to Various Works. 8.30 p.m., Reception 
at The Pump Room by invitation of the Mayor and 
Mayoress of Bath. Wednesday, May 29, 9 a.m., Visits 
to various works and places of interest. 8.15 p.m., 
Institution Dinner in the Assembly Rooms. Thursday, 
May 30, 9 a.m., Visits to various works and places of 
interest. 8.30 p.m., Reception in the new Technical 
College, by invitation of the City of Bath Education 
Committee. Friday, May 31, 9 a.m., Alternative whole- 
day excursions. 


For Meetings of other Societies, see page 2 
tisements. 


of Adver- 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—Welsh steam-coal trade conditions 
have shown some improvement, following the Jubilee 
holiday check. Shipments abroad last week from all 
ports of the Great Western Railway recovered from 
309,500 tons to 416,800 tons, representing one of the 
best weeks this year. Deliveries up to May 19 were, 
however, 336,000 tons less than in the same period of 
last year. While it seems likely that during the remainder 
of May, shipments will be on a fair scale, orders from 
abr have not come in rapidly enough to ensure 
regular working for the future. The demand for coal 
for industrial purposes in the district has been rather 
heavier and this has led to an application for an increase 
in the output quota for inland supplies, probably to the 
extent of 500, tons. While South Wales has depended 
for the disposal of about 70 per cent. of the output upon 
the foreign trade, the proportions are changing as the 
result of the loss of conde ghecad. The separation, some 
time ago, of the output into inland and export quotas 
has complicated the position because there is an excess 
of export quota, which cannot be transferred to the 
inland trade. After the heavy contracting of the previous 
week, contract business has fallen away. A small order 
of 7,000 tons on account of the Palestine Railways was 
secured by Messrs. Watts, Watts and Company. Other 
inquiries have been small also, and include 20,000 tons 
for a Portuguese steamship company and 15,000 tons for 
the Lisbon Tramways, which should be placed in the 
course of a few days. Anthracite trade this year has 
been rather disappointing, and the fact that Canada has 
not taken so much Welsh coal, but has purchased 
Belgian, Cochin China and Scottish anthracite to some 
extent, leads to the view that the shipments of previous 
years are not likely to be equalled this season. Con- 
siderable interest was taken in the demonstration, at 
Fishguard by the Great Western Railway Company, of 
the success of their coal-burning steamer Great Western, 
which uses washed sized coals under Babcock and Wilcox 
water-tube boilers, fired by mechanical stokers. Twelve 
months’ experience has shown a saving of 20 per cent. in 
the cost as compared with fuel oil. It was stated at the 
annual dinner of the South Wales and Monmouthshire 
branch of the National Association of Colliery Managers, 
at Cardiff, that the scheme for the drainage of the coalfield 
by means of adits estimated to cost 2,000,0001. was still 
under investigation, and that a report had been promised 
to the Commissioner for Special Areas before the end of 
June. 

Iron and Steel.—I1n the iron and steel and allied trades 
of South Wales and Monmouthshire, the improved 
tendency since the Jubilee holiday seems to be progres- 
sive, although the expansion has not been of a very 
marked character. Heavy steel for home consumption, 
structural and railway purposes, has formed a consider- 
able proportion of the business passing. There is rather 
more business in tinplates, although the production is 
somewhat below the allocated proportion of capacity. 
Under the pooling scheme, certain works which had been 
idle for some years have received a quota of output and 
have resumed operations, which, of course, means smaller 
requirements from other works. The pooling scheme is 
not giving satisfaction to the workers, who have been 
the most regularly engaged for some time past, although 
those who have been able to secure re-employment look 
upon it more favourably. Trade in galvanised sheets 
has not been active for export a business is 
reported for inland needs. There has n no variation 
in recent prices, which are on the basis of Welsh stecl 
tinplate bars 51. 7s. 6d., subject to a rebate of 5s., 
galvanised sheets 111. 5s. to 111. 17s. 6d. per ton, and 
tinplates 18s, 2d. per standard box. 














Tae Institution or Exvecrricat EnGineers.—The 
Council of the Institution of Electrical Engineers has 
awarded a number of premiums in respect of — 
presented during the 1934-1935 session. These include 
the Institution Premium to Messrs. N. Ashbridge, H. 
Bishop and B. N. MacLarty ; the Ayrton Premium to 
Messrs. R. Grierson and D. Betts; the Fahie Premium 
to Messrs. W. West and D. McMillan ; the John Hodkin- 
son Premium to Mr. W. D. Horsley ; the Kelvin Premium 
to Messrs. C. E. Webb and L. H. Ford; the Paris 
Exhibition (1881) Premium to Mr. A. Monkhouse ; the 
Overseas Premium to Mr. F. T. M. Kissel ; the Duddell 
| Premium to Messrs. C. F. Booth and E. J. C. Dixon ; the 
| Silvanus Thompson Premium to Dr. N. H. Searby ; and 
| the Sebastian de Ferranti Premium to Dr. D. M. Robinson. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the, fact that the above is our SOLE AD 
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eal and any other publications bearing 
somewhat auiine titles. 
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SHIP COLLISIONS. 


AutTHouGH Shylock, in alluding to the “ perils of 
waters, winds and rocks ”’ which beset the seafarer, 
did not specifically mention the risk of collision, 
such misadventures were, presumably, not unknown 
in Shakespeare’s day. There can be no doubt, how- 
ever, that collision was not regarded as a major 
maritime hazard prior to the application of steam 
to ship propulsion. Of this there is conclusive 
evidence in the fact that the first regulations requir- 
ing the display of specified navigation lights were 
intended to apply to steam vessels only. For a 
number of years after the publication of these regu- 
lations, which were dated July 11, 1848, sailing 
vessels were either exempted from their operation, 
or were permitted a latitude in the observance of 
them which almost amounted to exemption, 
clearly demonstrating that, in the view of the 
authorities, the risk of severe damage by collision 
was not a serious one so long as the vessels involved 
relied solely upon the wind for their power of 
relative movement. 

Such a state of affairs was obviously unsatis- 
factory. The faster, but more easily controlled, 
steamer was obliged to carry lights which would 
indicate her position and, approximately, her course, 
| but was no better able than before to detect the 
presence of a sailing vessel in her path ; while the 
sailing vessel, slower and relatively unhandy, and 
legally entitled to expect the steamer to give way 
| to her, virtually carried the responsibility of avert- 
| ing a pending collision by making some timely 
signal that would cause the steamer to alter course, 
or slacken speed. The general adoption of a uniform 
system of lights, following discussion of the problem 
by an international convention in Washington in 
1889, undoubtedly proved effective in minimising 
the frequency of collisions, but the mitigation due 
to this factor was increasingly offset, from the point 

















of view of the insurance prey by the rapidly- 
growing size and greater average speed of steam 
vessels, both tending to increase the severity of 
damage and the degree of financial loss when a 
collision did take place. 

More scientific rules for watertight sub-division, 
which were largely the outcome of the Titanic 
disaster, have done much to diminish the risk of 
total loss following a collision, and wireless tele- 
graphy, apart from its value as a means for sum- 
moning assistance, has probably prevented many 
collisions between vessels navigating in fog, although, 
obviously, there is no method of computing their 
number. Numerically, collisions are still fairly 
frequent, chiefly in the more crowded waterways— 
the Bureau Veritas monthly return for February 
totalled 131, in all parts of the world; but the 
majority are very minor casualties, and usually in 
those cases involving personal injury or fatality, 
such as the ramming of the French liner Florida by 
the aircraft-carrier H.M.S. Glorious, the persons 
concerned have been trapped or thrown down by 
the actual impact. 

From the marine surveyor’s standpoint, therefore, 
the investigation of the causes and results of colli- 
sions has, in recent years, acquired rather the atmos- 
phere of a financial discussion than that of a 
coroner's inquest. The values directly and con- 
sequentially affected may reach immense totals 
if a large passenger liner is implicated, and although 
the prime purpose of the inquiry is to ascertain the 
facts and, with these as a basis, to apportion the 
responsibility, the technical features of a particular 
case may lead to new legislation of far-reaching 
importance to shipping as a whole, as in the instance 
of the Titanic and the “ boats for all ’’ agitation to 
which her loss gave rise. 

Apart from law reports, the instructive literature 
on collisions is rather surprisingly meagre. It is 
true that, in the decisions of the Admiralty Registrar 
and the annals of the Admiralty Court, there are 
precedents to be found for practically any combina- 
tion of seafaring circumstances or question of 
principle arising out of them, but their very pro- 
fusion almost imposes ‘‘ compulsory pilotage ’’ upon 
the layman who would seek a passage through them 
The requirements of the Merchant Shipping Act, 
the International Regulations for Preventing 
Collisions at Sea, and the various Instructions issued 
by the Board of Trade in this country and its 
corresponding departments in others, form an 
essential preliminary study, without which even an 
otherwise technically informed inquirer is severely 
handicapped in considering a collision case, whether 
from the standpoint of the seaman, the lawyer, the 
surveyor or the underwriter. For these and other 
similar reasons the paper which Mr. H. KE. J. Camps, 
F.C.M.S., delivered in Newcastle-on-Tyne, on 
April 26, is likely to appeal to a considerably wider 
public than the members of the North-East Coast 
Institution of Engineers and Shipbuilders, to whom 
it was primarily addressed. 

Mr. Camps covered a wide field under his general 
title of “Ship Collisions,” although he avoided 
statistics entirely and, except for certain outstanding 
instances, cited comparatively few cases by name. 
He summarised the legal aspects of collisions, the 
functions of surveyors and the sometimes conflicting 
interests of owners and underwriters, the collection 
of essential data, and the factors to be taken into 
account in authorising the necessary repairs. In 
conclusion, the author discussed certain features in 
the design and construction of ships, modification 
of which would, in his opinion, tend to reduce still 
further the risk to life in broadside collisions and 
the extent of damage to the vessels themselves. 
The more important of these were, a variation of 
the “‘ soft-ended bow ” principle of construction, to 
which considerable attention has been directed in 
recent years; a proposal to lead such vulnerable 
connections as steering rods and chains along a 
central enclosed alleyway instead of placing them 
alongside the bulwarks, as is a common practice at 
present ; and a suggestion that the custom of 
berthing the crew in the forecastle should be 
abandoned in favour of providing accommodation 
amidships, and close to the middle line—not along 
the ship’s sides, for the same reasons which render 
this an undesirable location for steering chains, 
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The arguments in favour of all these proposals 
can be strongly supported from the circumstances 
of a single collision, not among those mentioned by 
Mr. Camps, which occurred in 1914, a few weeks 
after the outbreak of war, between the Leyland Line 
steamer Canadian (9,309 tons gross) and the Cunard 
liner Aquitania, then on Admiralty service. The 
Canadian, which had stopped in response to a signal 
from the Aquitania, was struck squarely and almost 
amidships by the Cunarder, still travelling at about 


square miles. It has 4 popalation of 4,500,000, of | first six months of 1934, 757,000 tons of iron wer 
which nearly a million live in and about the two| produced, compared with 170,000 tons for the 
cities of Santiago and Valparaiso. In the north | corresponding period of 1932. Chile now produces 
are deserts, from the dried-up lakes of which nitrates | its own cement. Coal, copper, nitrate and woollen 
are extracted. In the south there are extensive | clothes have all greatly increased ; the gold output 
forests and the inhospitable-looking sheep country | has expanded ninefold ; unemployment is said to 
of the Magellan; while in the centre there exists | have disappeared. 

a rich agricultural district, an especially productive On the other hand, reference to the list of out- 
area lying between the Andes and a low coastal | standing loans given, with particulars of the purposes 
range. The communications of the country with | for which they were raised, in an appendix, shows 




























































three-quarters speed, and was cut down from the 
boat deck practically to the turn of the bilge. The 
bar stem of the Aquitania sheared through the chief 
engineer's wrecking it and the adjacent 
mecommodation—fortunately unoccupied at the 
time a length of nearly 30 ft., crossed the 
cabin alleyway, and penetrated so far into the 
engine casing as to cut the steam pipe supplying the 
steering engine. The sea happened to be calm, the 
watertight doors proved effective, and the Canadian 
was able to proceed slowly to Liverpool under her 
own steam; but when, a few hours later, a breeze 
developed, eight men on the hand steering gear had 
the greatest difficulty in holding the vessel on her 
course, and she narrowly escaped total loss. 

Had one of Mr, Camps’ proposals been 
adopted in the design of these colliding vessels, the 
danger to life and the risk of a total loss would have 
been greatly diminished ; and if all of them had 
been applied, it is possible that the extent of the 
damage, while still severe, might have been limited 
to a crushed stem and topside plating, and that the 
whole of the injury would have been above water. 
The penetration might still have been sufficient to 
involve some risk to occupants of cabins in a midship 
house, but hardly to reduce the accommodation 
to such a state that no person trapped in it could 


cabin, 


over 


any 


hope to escape alive 

Most details of ship design have been evolved by a 
process of logical reasoning in the first place, but, 
once a standard practice has become established, 
the innate conservatism of the seaman is liable to 
prove an obstacle in the way of subsequent adjust- 
The conditions which 
have changed most rapidly since the beginning of 
the present century are those of size, speed, and 
vost; and while it is probable that the majority 
of collisions will continue to take place in crowded 
waters, at slow speeds, and with assistance readily 
available, the insurance market must keep con- 
stantly in mind the possibility of some more calam- 
itous accident, in open water, and perhaps involving 
large numbers of passengers. It does not appear 
that there is any urgent need to add to the existing 
multiplicity of regulations, but an intimation by 
underwriters of their disapproval of certain of the 
features to which Mr, Camps has drawn attention 
would, no doubt, prove equally effective in prevent- 
ing such anomalies as the exposure of vital connec- 
tions like steering chains to risks from which an 
unimportant w inch steam pipe Is practically immune, 


ment to changing conditions. 


ECONOMIC CONDITIONS IN CHILE. 

lux times we are living in have upset all former 
moral least in 
international matters, and to those who remember 








ideas regarding obligations, at 
the days when foreign countries used to come here 
for the purpose of financing their development 
schemes, the change is more than astonishing 
In days gone by, South America, among other 
important market for British 
It could not have developed in the way 
it did without the help of the great sums made avail- 
ible in the form of British capital, for employment 
in State, municipal and privately-owned public ser- 
vieos, in the confident expectation that obligations 
would be met. These obligations may perhaps not 
admitted for their own sakes, 
but sometimes more perhaps because it was realised 
that respect for them would pay in the long ran. 
Now, while funds are lying idle in British banks, 
the events of years have so shaken con 
n these fields of investment that they are 
largely closed at the present time, although every 
effort is made to gloas the difficulties over. 
Chile is a peculiarly-shaped country, 


ireas, Was a moat 


industry 


slways have been 


recent 


fiddenee 


about 


its neighbours are very poor. The Transandine 
Railway, troubled at times with snow and at others 
with trade quarrels, has never justified its existence ; 
| owing to floods on the eastern side, a large gap has 
now to be covered by omnibus. There is some 
aeroplane traffic across the Andes. 

The railways in the central section and the 
longitudinal railway connecting the nitrate region 
|with the centre are owned by the State. The 
| latter, built with foreign capital, is mainly of a 
| strategic character; naturally, with a country of such 
la shape, transport by seas is of importance. Like 
some other countries, Chile has in the past been 
largely dependent on a small number of important 
industries. Formerly, nitrate was the principle 
staple product, but the war completely changed 
market conditions from this natural product. 
Copper was another of Chile’s staples, and again 


| services. 


| with development and public works. 
like 100,000,000/. represent the combined total of 


how greatly the country has been indebted to 
overseas bondholders in the past, in connection 
Something 


the country’s direct and guaranteed external 


| debt, no less than 30,000,000/. coming from this 
country. 


On the latter, interest is now 11,000,000/. 
in arrear, and recent budgets have only been 
balanced by failing to put aside anything for these 
The default first arising through exchange 


| difficulties seems in danger of becoming a habit, 


happens to be one of the commodities which post- | 


war conditions have seriously upset. 
It is a notable feature of a recent report on the 
country by Mr. J. Pack, commercial secretary to 


the British Embassy at Santiago,* that while two | 


years ago the “country was in a state of chaos” 
and ‘‘ foreign trade touched a point far below sub- 
sistence level,’’ motor transport being “ almost 
paralysed by the shortage of petrol arising from 
the lack of foreign exchange to cover imports,” we 
are now told that conditions of welcomed stability 
and a balanced budget have been reached. Mr. 
Pack appears to consider the change all for the good, 
and having had our own troubles we can sympathise 
with others in their difficulties. The fact remains, 
however, that the conditions of to-day which Mr. 
Pack described so enthusiastically, of petrol being 
available in plenty, of the number of new motor 
cars to be seen, of the absence of political unrest 
and the balanced budget, have been brought about 
while British and other exporters who supplied goods 
ordered before the control of exchange in 1931 are 
still unpaid. 

Conditions contributing to the change are the 
appreciation of gold, which has developed the 
mining of that metal, the higher prices of wool, 
of nitrate, copper and iron, and the appreciation of 
the peso, due to improved administration, and the 
restriction of imports to a prohibitive degree. It 
seems that some countries, including France, have 
withheld parts of payments due to Chile to offset 
purchases by that country without exchange loss, 
but nothing of the kind is reported in the case of 
Great Britain, though we are Chile's best customer. 

Due to restrictions, prices of indispensable imports 
are from three or four times what they were in 1931, 
while the degree of financial stringency among the 
salaried classes also greatly restricts their pur- 
chasing power, and commerce suffers. There is 
obviously another side therefore to the “ splendid 
achievements *’ and optimism regarding the future 
of which Mr. Pack writes. The ad valorem rate of 
duties for a number of common items varies from 
72 per 130 cent., to which must be 
added the extra burden due to exchange, bringing 
them up to something like 200 per cent., so that 
business is bound to be difficult to get. It is gratify- 
ing to note the statement that British firms are 
inferior to none in the way they approach and 
follow up business in the country. With the 
breakdown of the import trade, agents got into 
difficulties and many were forced to take up repre- 
sentation of local products. It is now difficult to 
secure new agents of standing, and very heavy 
fees are levied in on travellers, so that 
small traders find business difficult. Domestic 
industries have greatly increased, but it is said to 
be doubtful whether these would all survive any 


cent. to per 


cities 


so that the real picture is not quite so favourable 
as parts of Mr. Pack’s report would seem to imply. 
The State has encouraged many forms of internal 
industry, and is, in effect, partner in enterprises 
competing with the industries of overseas creditors. 
‘*“Economic nationalism’”’ is favoured, while no 
attempt is made to settle external debts. In 
addition to direct debts, there is, of course, a large 
amount of British capital invested in the country’s 
railways and other services. At the present time, 
such concerns are at a disadvantage, national 
companies being on an income-tax scale 75 per cent. 
below the rating of foreign companies. 

In all the circumstances, it is not surprising to 
read that “‘the country suffers greatly from lack 
of national capital, and it is generally considered 
that foreign capital is essential to future develop- 
ment,”’ but, however much idle capital there may 
be awaiting investment in this country, present 
methods in Chile would hardly appear likely to 
attract it to that country. 








THE WELDING OF IRON AND 


STEEL. 

THE programme of the proceedings of the Sym- 
posium on the Welding of Iron and Steel, organ 
ised by the Iron and Steel Institute in co-opera- 
tion with other technical societies, opened on 
the evening of May 1, when a conversazione 
was held at the Science Museum, South Kensington. 
The guests were received by Sir Harold Carpenter, 
who was supported by the presidents of the co- 
operating societies. Afterwards, Sir Harold opened 
an Exhibition of Welding in the Museum. Tech- 
nical films on welding were displayed in the lecture 
theatre during the evening, while demonstrations 
of welding were also held. The Exhibition re 
mained open until May 15. 

The discussions on the symposium were held in 
the Great Hall of the Institution of Civil Engineers. 
Great George-street, Westminster, and on the 
morning of May 2, Sir Harold Carpenter took the 
chair at 10 a.m. In a brief introductory address, 
he stated that the co-operation of 15 other techni 
cal societies had been obtained. The matter had 
arisen upwards of a year previously at a meeting 
of the Metallurgy Research Board of the Depart- 
ment of Scientific and Industrial Research, and it 
had been Dr. H. J. Gough, F.R.S., who had made 
the original suggestion that the subject of welding 
had not received the scientific attention which it 
merited. There were indeed a number of scientifi 
bodies which dealt with various aspects of welding. 
but the subject as a whole had not been given the 
attention it deserved. The Department had asked 
the Iron and Steel Institute to organise the symp 
sium, and a committee had accordingly been 
appointed, who had been in reality responsible for 
the work of organisation. The total membershi} 
of the participating societies was about 100,00" 
while nearly 150 papers had been received in 
answer to the requests sent out. At the close ot 
the conference it was the intention of the Committe: 
to consider the papers and the discussion and t 
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submitted had been divided into five groups, each | from the general nature of the statements. Care 
of which would be presented, in turn, by a recog- | should be taken in comparing bare-wire and covered 
nised authority on the subject. | electrodes, and the only safe way was ‘to compare 
these for every type of joint and to make an actual 
WELDING IN THE test for each. Bare-wire electrodes were cheaper 

Group l(a) dealt with welding in bridge and | than even the cheapest covered electrodes. From 
structural engineering, pressure vessels, railway the point of view of time, covered electrodes had 
material and shipbuilding, and brief abstracts of |* distinct advantage ; one could, as a rule, deposit 
some of the papers presented will be found on page more quickly and the amount of material deposited 
529 ante. This group was presented by Dr. 8. F. ——- accuS. The exact amount required for 
Dorey, who stated that the position with regard | * given joint could be placed ; hence covered 
to welding in shipbuilding was set forth in papers | ©lectrodes meant & a labour. Bare-wire 
emanating from Great Britain, the United States electrodes gave welds having little elongation and 
and Germany. In general, the authors had drawn trouble with contractional cracks was experienced. 
attention to the main advantages of welding which | Consequently, im some cases me was lost through 
included saving in weight, ease of assembly, simpli- having to take special precautions to prevent con- 
city, and improved maintenance conditions. Mr, | Faction cracks. In general, therefore, covered 
D. E. Baldwin, in a paper referring to the electrically- | electrodes would pay. If, however, the Committee 
welded oil barge Comor, had shown a saving in | Could make some general investigations to compare 
the value of the two types of electrode, these 


weight of 10 per cent. and a saving of 15 per cent. i 
I “ E jor be of value to the industry. 


in cost, as compared with a riveted barge. Attention | 
was drawn to the advisability of rolling mills | Mr. E. 8. Andrews stated that Mr. Samuely had 
supplying shapes specially adapted to the welding | said that welded steel construction could beat 
operation. A conclusion reached by the authors | Tiveted construction in price, but had suggested 
of the shipbuilding papers was that there was scope | that it was useless to go to ordinary steel construc- 
for useful research work in connection with the | tional firms to get the work done. It was not 
welding of butt and other joints. In the bridge | Practical politics to expect designers to have to] 
and structural engineering section, 19 papers had | rely on firms of which they had no experience. If | 
been presented, containing a mass of information | industry really did want to introduce welding in 
from many parts of the world, including Great constructional steelwork, the existing constrectional | 
Britain, Australia, Canada, Austria, Belgium, | 8teelwork firms must organise themselves to carry | 
out this work on the large scale needed if, in fact, | 


Czechoslovakia, Germany, Poland and Sweden. : 
So many authors had said that it was best to| they could carry it out more cheaply than riveted | 


assemble as much as possible in the welding shop | Work. 
and to do as little as possible on the site that it was| The discussion was next taken up by Dr. A. 
| 
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interesting to find a contrary opinion expressed | Dérnen, who, speaking in German, referred to the 
in the paper by Messrs. A. S. Atkinson and C. J. | latest examples of welded constructions in Germany. | 
0’Malley, on the bridge-welding practice of the | Among these was the bridge over the Riigen Dam 
Railway Construction Branch of the Board of Land |which had recently been completed. Extensions 
and Works, Victoria, Australia. These authors|to the bridge were now in progress. Mr. A. C. 
had said that the majority of the works described | Vivian, who spoke next, said that most people 
had been carried out with steel sections supplied | considered a bare-wire weld as brittle compared 
direct from the manufacturers without passing | with one made with a covered electrode. In cases 
through a_ structural-steel shop; oxy-acetylene|in which no bending took place, a bare-wire weld 
cutting to length and shape, strengthening, assembl-| was satisfactory. If, however, flexure was liable 
ing and welding being done at the bridge sites.|to occur in the structure, a bare-wire electrode 
The avoidance of shop handling and processes had | should not be used. The bare-wire weld could, in 
resulted in considerable savings in cost. Future | fact, be likened to cast-iron and the covered-electrode 
work in bridge and structural-engineering welding | weld to mild steel. The welds referred to in Mr. 
lay in the determination of fatigue properties. | Roberts’ paper had presumably been made with the 
At the present time, few fatigue-testing machines | asbestos-covered type of electrode. Covered elec- 
were capable of dealing with welded assemblies. | trodes could be divided into two classes, namely, 
Furthermore, it was important that the corrosion-| the asbestos type, which deposited slag, and the 
resisting properties of deposited weld metal should | gas-shield type, which surrounded the weld with 
be carefully investigated. The papers presented | gas. Had the gas-shield type been used by Mr. 
in the pressure-vessels section constituted a com-| Roberts, slightly different results would have been 
prehensive survey of the position in Great Britain, | obtained. The comparative difference between the 
Australia, and the United States. Recently he | two types of electrodes should be ventilated as much 
had received a notification that the United States | as possible. If electrodes could be bought and sold 
Navy had 600 welded boilers either under construc- by the pound this would be an advantage. 
tion or in service. The insurance companies in| Mr. A. C. Hartley said that some speakers had | 
America favoured welded as against riveted drums | made the point that welding must show that it 
and no increase of premium was required for welded | was more economical than other methods of making 
pressure vessels. | joints. Everyone could co-operate in this; the 
Mr. J. L. Adam, who opened the discussion, said | designer could design a type of joint that could be 
that Dr. Strelow had stated that bare-wire welding | carried out more quickly ; the manufacturer might | 
had proved successful in German shipbuilding. He | produce larger electrodes, and makers of welding | 
questioned that statement. In small ships in which| machinery might produce machines enabling a 
it had been so far employed no one could say de-| higher amperage to be obtained. In oil pipe-line | 
finitely that it was successful until it had gone | work speed was particularly necessary, in that large | 
There were indica- organisations had often to be built up in deserts or 
Great savings would 























through the changes of years. 
tions that bare-wire welding was not good enough | sparsely-populated areas. 


| again spoke, referred to welded boiler drums. 
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| high-manganese type of electrode gave a bare-wire 
weld of reasonably good ductility. 

Dr. W. H. Hatfield, F.R.S., gave a definition of 
welding. He stated that welding, in perfection, was 
the art of joining parts of the same metal in such a 
way that the result was a continuity of homogeneous 
material of the composition and characteristics of 
the two parts which were being joined together. 
The welding of buildings, bridges, boilers and other 
things had been referred to, and it was obvious 
that all these could not be classed together. Looked 
at from the point of view of the Metallurgy Research 
Board and the electrical societies, they were 
interested in the perfection of the art. Two points 
fell to be considered, namely, the standard of tech- 
nique and the cost. The latter would vary ; some 
welding operations would be cheap, and, in others, 
the cost would be high, as it would include the cost 
of X-ray examination and other matters. It 
should always be remembered that, in welding, 
liquid metal was being deposited and hence differ- 
ential freezing and all its problems were brought 
into play. Residual stress in structures and parts 
might be a simple thermal effect or it could arise 
as a result of the manner in which the deposit 
had been laid down. A third alternative was lack 
of exactitude of the parts brought together before 
the weld was carried out. 

Mr. G. Roberts was glad that Dr. Hatfield had 
drawn attention to the question of residual stress. 
It might be that using larger electrodes and heavier 
current the residual stress might be less, but he 
felt that a larger number of smaller runs would be 
more satisfactory from the residual stress point of 
view. The next speaker, Mr. N. H. Charles, said 
that Dr. Hatfield’s definition was ideal but the 
attainment of such an ideal, even in the case of 
pressure vessels, cost money. He questioned whether 
the residual stress in a welded joint, particularly the 
longitudinal joint in a pressure vessel, was greater 
than the localised stress at riveted seams. Mr. 
H. J. L. Bruff said that on the London and North 
Jastern Railway they had found that a large 
electrode did not produce a good fillet weld; on 
cutting out fillets they had found that penetration 
into corners had not taken place. 

Dr. A. B. Kinzel said that engineers were coming 
more and more to the butt joint as being more 
satisfactory, both from the engineering and metal- 
lurgical standpoints. Mr. W. Hamilton Martin, the 
next speaker, stated that when corrosion and high 
temperatures had to be met and a really high- 
quality weld was required, the water-gas welding 
process could not be bettered. Dr. A. McCance, who 
spoke next, said that he had recently tested a 
single-riveted lap joint on a large scale and had 
obtained a figure of 1-5 to 2 tons per inch length of 
joint. A similar lap joint with a double fillet weld 
made by an unskilled welder, had given 5 tons per 
inch length, and one by a skilled welder 10 tons to 
12 tons per inch length. Dr. 8. F. Dorey, who 
One 
firm, he said, desired all its drums to be normalised, 
another was quite satisfied with a heating to 
550 deg. C. to 600 deg. C., while a third did not heat 
treat them at all. They were all right in their own 
way, each having worked out its own problems. 
The last speaker, Mr. C. Helsby, said that welding 
had been submitted to the most rigorous investiga- 
tion it was possible to have, but its superiority had 





| been well proved in the short time it had been in 


existence. Cases existed in which welding had 


| been applied when other forms of assembly had 


in shipbuilding construction. 
Mr. J. F. Samuely, thought that, in the end, the 
question of economy was the most important. 
Welding, on the whole, was cheaper than riveting. 
It was quite clear, however, that if the machines 
and apparatus used were not designed by engineers, 
but left to firms using old and obsolete plant, little 
or no progress would be made towards securing 
an economic price for welded constructions. Mr. 
P. L. Roberts, who spoke next, stated that in the 
papers dealing with welding in shipbuilding two 
opposing statements had been made. Dr. Strelow 


had said that bare-wire electrodes were suitable for 
shipbuilding work, whereas Mr. J. L. Adam and his 
co-workers had said that, generally speaking, bare- 
hp were not suitable for this type of | 
work 


The difference in the two opinions arose | 


The next speaker, | accrue if larger electrodes, a higher amperage, and 


Any- | failed. Much had been said regarding pressure 
, .| vessels, oil firms regularly employed, for the crack- 
| ing of oil, tubes exposed to pressures of 1,000 Ib. per 
square inch at temperatures of 900 deg. F. One 


Dr. L. Reeve, thought that the favour with which | aeroplane manufacturer was welding every aero- 
| bare-wire welding was held in Germany seemed to | plane fuselage. The railways were pioneers in 
| be due partly to the fact that the general working welding and were using it to an increasing extent. 
| stresses were definitely lower than was the case in | The superiority of welding was an established fact, 
‘this country. This had been indicated by Dr.| and not only was the process superior, but, in a 
|Schaper in his paper. The German specification | properly organised shop, it was cheaper. 
was much more lenient in the bend test; whereas| The chairman at this stage of the proceedings 
the B.S.I. specification insisted on a bend of 90 deg., | adjourned the meeting until 2.30 that afternoon, 
the corresponding German specification, he under-| and, when the members reassembled, Sir Harold 
stood, required a bend of only 50 deg. He would Carpenter, in a brief speech, introduced Professor 
like to know a little more regarding the type of W. M. Thornton, President of the Institution of 
bare-wire electrode referred to by Dr. Strelow. The | Electrica] Engineers, who then took the Chair. The 


|a better type of joint could be introduced. 
| thing to speed up the work would be welcome ; 
| perhaps we, in this country, had been a little slow 
}in this particular direction. The next speaker, 
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whole afternoon was devoted to the consideration 
of the papers in Group 1, sub-group (6) of the | 
symposium, which dealt with aeronautical, auto- | 
mobile, chain, electrical, heavy engineering, and 
machinery-manufacturing industries and iron and 
steel castings and wrought-iron. A brief resumé 
of the ground covered in the papers presented 
appears on page 558 of this issue. 

Professor B. P. Haigh, in introducing the 27 papers | 
presented in the Group, stated that these described | 
a wide variety of processes for welding different 
materials. Interest centred round the electric weld- | 
ing of mild-steel in rolled sections, forgings and | 
castings, but extended also to wrought-iron and | 
high-tensile steels, and to cast-iron in certain applica- | 
tions. In any survey of the rapid changes that | 
were in progress, and in which so many were effec- 
tively co-operating, it should not be forgotten that 
modern welding processes were based on the initia- | 
tive of a relatively small number of individuals who, 
with insight and courage, had foreseen the changes 
that might be accomplished and had undertaken the 
work of development in its early stages. The papers 
presented gave a remarkable record of successful 
achievement, and they revealed also certain diffi- 
culties that temporarily retarded progress in par- 
ticular directions. The importance of temperature 
control during cooling, although recognised by 
several authors—particularly in relation to repair | 
work—did not appear to have had the scientific 
attention that it merited. We were accustomed 
to speak of electric, oxy-acetylene and water-gas 
welding, using adjectives to specify the means of 
producing the heat required; but we employed 
no such adjectives to direct attention to the con- 
ditions of cooling, which—in all probability 
more directly governed the mode of crystallisation 
and, therefore, the mechanical strength and ductility 
of the deposit. 


In spite of the success attained in repair work, the 
use of welding in the reclamation of faulty castings 
had long been regarded as improper; and this 
attitude might still be justified as the process pro- 
vided a means of covering as well as of repairing 
faults. If reclamation was now permitted, this sign 
of increasing confidence might be welcomed and | 
appreciated as a high tribute to honest capacity for 
taking pains. Electrodes for these and other pur- 
poses should be selected not wholly for technical 
excellence, as indicated by test figures, but also to 
facilitate reliable work by men of character, who 
should be given every opportunity to control the 
are and the flow of the molten slag. Several papers 
dealt with the construction of massive weldings 
in liew of castings or forgings for the electrical and 
mechanical-engineering industries. It was notable 
that substantial arc-welds were now commonly 
called upon to stand tensile and shear stresses as 
severe as could be transmitted to them by mild-steel 
plates of good quality, and it was reassuring to know 
that when such joints were tested to the yield point, 
the plates and rolled sections usually suffered 
severely before the welds revealed any sign of injury. 
The results of ten years’ experience with arc-welded 
fan wheels were discussed by Mr. G. Zeriali, and this 
application was of special interest on account of 
the attained in circumstances involving 
high centrifugal stresses associated with severe 
vibration. Weldings offered special advantages for 
bedplates and foundations for engines and other | 
heavy machinery. In one category were the savings | 
that resulted from the elimination of pattern making 
and the misuse of metal to facilitate sound casting, 
and in another category were those that resulted 
from the higher strength and particularly from the 
higher modulus of elasticity of mild-steel as com- 
pared with cast-iron. In a third category were the 
savings which resulted from improved functional 
design. 


SUCCESS 


It was encouraging to retlect that in the applica- 
tion of welding processes in shipbuilding, our country 
had been continuously active from the start and was 
still pre-eminent. Not only in new construction and 
in repair yards, but also in repairs necessarily carried 
out under adverse conditions at sea, arc-welding 
should be invaluable to the marine engineer. At 
Greenwich, a boiler plate, holed in action and patched 
while the vessel remained exposed to enemy fire, 


was preserved in the Museum of the College ; and! 


|should therefore 


| such as preheating the plate before flame cutting ? 


| modern method had come to stay and should not be 
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| in recent years he had often reflected that the gallant powder magnetic apparatus. This method, 


vessel would have fulfilled her mission even more | 
promptly if arc-welding plant had been available | 
for the repair. | 

Mr. G. R. Grange, who opened the discussion, said | 
that a good many speakers had referred to the fact 
that welding was cheaper than riveting. Many 
things, however, had been made possible by welding. 
The Velox boiler, for example, would have been 
impossible without welding. In electric welding, 
design should be from first principles and not an 
imitation of previous riveted work. 

Mr. B. Bonell, speaking in particular relation to 
electrical machines, said that it was generally 
agreed that it was in the constructional details of 
large machines that electric welding had won a 
prominent position and had its widest application. 
It was not safe, however, to accept such a method 
in toto as a regular workshop practice, because 
there were instances in which cast-iron was more 
suitable than a welded structure, and the designer 
be allowed full discrimination 
in his choice. The first essential of a stator of a 
machine was that it should be absolutely rigid. 
The fabricated structure might be stronger, but 
it was more flexible and subject to vibration. 
Each half of a horizontally divided stator should 
be considered as a thin metal arch, and, as such, 
very easily distorted during slinging and handling 
on its journey to the site. Apparently one of the 
effects of flame-cutting plates 5 in. thick, and over, 
was that a series of small cracks were formed, 
which, if not machined off quickly, were likely 
to spread inwards. Was it possible to avoid the 
presence of these small cracks by any method, 


Finally, too much emphasis was given to the question 
of appearance of the fabricated structure. The 


limited to producing machines on past conventional 
lines. The severe appearance was in harmony 
with the present-day tendencies, and, with the 
disappearance of the supposedly graceful forms 
of the casting, all superfluous material was elimi- 
nated, and only that remained which was vital to 
the task which the structure had to perform. The 
next speaker, Mr. J. A. Dorrat was also of opinion 
that welded structures for electrical gear should 
be designed without regard to previous conventional 
lines; strength, usefulness and ease of manipu- 
lation should be kept in view. 

Mr. J. F. Cuss stated that in aircraft work 
welded tubular structures were of particular interest. 
Up till the present, the minimum thickness allowed 
was No. 20 gauge, about ,4, in. In aircraft work, 
nothing was accepted without the approval of the 
Air Ministry. He would be glad to know whether 
tests had been carried out on thinner material 
and whether it was likely that this would be 
approved. The investigation of the strength of 
completely unreinforced joints might well be under- 
taken. Tests carried out by his colleagues and 
himself had shown that unreinforced joints had 
given practically as good results as reinforced. 

Dr. H. J. Gough, F.R.S., said that it had been a 
great disappointment that contributions by British 
chain makers had been practically non-existent. 
At first sight, it did not appear to matter, because 
it was stated that chains were going out in favour 
of wire ropes. This was a very sweeping statement, 
however, and from his own observations he knew 
that we in this country were making better chain 





than that manufactured in any other country. 
The United States, Germany, France, Belgium, | 
and Czechoslovakia were all turning out electrically- 
welded chains by mass-production methods, and | 
there was grave danger of the British chain industry | 
dying out. The two Czechoslovakian engineers, 
Messrs. Napravnik and Popov, had concluded 
that provided that suitable material was chosen, 
electrically-welded mild-steel chains were just 
as good as wrought-iron chains made by the fire- | 
welding process. This was quite true; it was| 
possible to get excellent material in this way, but a} 
word of warning should be uttered : most unreliable | 
and “ rubbishy * material could also be produced. | 
Mr. V. G. Pearson, who spoke next, stated that Mr. 
A. M. Roberts, in his paper, had referred to the 
method of detecting minute cracks by the iron- ' 
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con- 


tinued Mr. Pearson, would be difficult to apply to a 
20-ton casting, and he preferred to machine, polish, 
etch and take a sulphur print. If a casting had to 
be repaired the foundry concerned was in duty 


| bound to employ the best materials obtainable. 


Some reference had been made to distortion. 
This in some cases could be minimised by employing 
two welders, one on each side of the work. At a 
given signal they both started welding at the same 
time. It should be emphasised that preheating 
was most important. 

Mr. J. A. Dorrat, who stated that he wished to 
speak again, this time on behalf of Mr. A. M 
Roberts, said that the steel castings they were 
concerned with were for turbines. Pressures were 
continually rising and were now in the neighbour- 
hood of 1,000 lb. per square inch. Castings for 
such services should be nearly perfect, but few 
were, and Mr. Roberts’ contribution tried to 
illustrate the troubles experienced with castings 
intended for service under very high temperatures 
and pressures. A new electrode had been developed 
for this work ; this was of special composition and 
was furnished with a special flux covering. It was 
used for lining the slot or hole, and another high- 
grade electrode, such as one used for repairing cast- 
ings, was then employed to fill up the hole completely. 
The magnetic method for detecting cracks had, 
indeed, been used and found quite satisfactory 
for large castings. , 

Mr. E. T. Williams said that it was a fact that 
there were still in this country up-to-date firms 
not yet alive to the possibilities of the welding 
process. Reliability must be emphasised ; it was 
of little use putting cheapness first. Properly- 
trained personnel was essential and welders must 
be kept under constant supervision and inspection. 
It was useless to try to save pence and spend 
pounds in trouble. Fabricated structures did lend 
themselves to savings in weight, space and cost, 
but these brought a new danger. An enthusiast 
on welding, if he were not careful, might be inclined 
to overdo matters and get into trouble. The next 
speaker, Mr. T. A. Swindell, thought that the on 
idea before the meeting was that confidence in the 
use of welding should be instilled. In that connec- 
tion, his co-workers and himself were responsible 
to their company (Messrs. Dorman Long and 
Company, Limited) for 11,000 tons of weldings 
and 33,000 machine parts. If these pieces wer 
not satisfactory they had something to answer for. 
They rather deprecated the seeming mystery that 
surrounded the welding process, and it was their 
endeavour to dispel this. They used 60 per cent. 
bare-wire electrodes and 40 per cent. covered elec- 
trodes. They had experienced difficulties, but these 
were not all due to the electrodes. Professor Haigh 
had reminded the meeting that the cooling rate 
was important. Using a bare-wire electrode, on 
could deposit metal on one small area for a consider- 
able time and could build up a wall and retain the 
heat. The slower the metal cooled through the 
initial range the better. Warping had given rise 
to real difficulties. The first gear wheel made by 
them had distorted because the rim had been made 
first and the other parts welded to it. The difficulty 
had been overcome by welding the spokes first 
before completely welding the rim. Provided the 
welding of a steel containing more than 0-3 per cent. 
of carbon was not attempted, no trouble need be 
experienced. 

Dr. M. L. Kahn, who closed the discussion, 
speaking of the application of welding to the manu- 


| facture of electrical machinery, said that though 


this process of fabrication had now been used for 
some time, its advantages had not yet been fully 
explored. The reason for this was that originally 
most firms which had introduced fabrication wer 
satisfied to replace a cast structure by a somewhat 
similar, though possibly lighter, welded structure. 
and to retain the same method of building and 
machining as had been used for the cast structures. 
In his opinion, the subject ought to be approached 
with an absolutely open mind, and it should be 
forgotten that cast structures had ever been used 
in the building of electrical machinery. If the new 
process were followed to its logical conclusion, it must 
be apparent that it enabled the whole construction 
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entity, and that by doing so a very large amount of 
machining operations could be dispensed with, 
whilst the resultant structure would be stronger 
and more durable than constructions in which cast- 
iron had been employed. This was only possible 
if a sequence of erection were adopted in which 
the stampings of the electrical machinery were 
assembled in a suitable jig and the fabricated 
structure was built round it, again by employing 
suitable jigs. At this stage of the proceedings the 
meeting was adjourned until 10 a.m. on Friday, 
May 3. 
(To be continued.) 








NOTES. 


Tue Roya InstiruTION CONVERSAZIONE. 


Ir has become the practice at the Annual Con- 
versazione of the Royal Institution to arrange for 
a short lecture which, while forming one of the 
main features of the function, yet leaves ample time 
for the social intercourse which is proper to a meeting 
of this kind. At the conversazione held on the 
17th inst., Sir William Bragg undertook the lecture, 
and gave a short discourse on Aeolian Tones at 
9 o'clock, repeating it at 10 o’clock for the benefit 
of the large number of visitors who were unable 
to find accommodation at the first sitting. Sir 
William, who showed an old aeolian harp belonging 
to the Institution, and demonstrated its operation, 
both by attaching it to a vacuum cleaner and by 
placing it in a draught induced by the ventilating 
plant of the theatre, said that such appliances were 
now becoming rather scarce and difficult to obtain, 
although at one time they were fairly common. 
He did not say so, but it may be that this is due 
to the present-day universal distribution of other 
more effective instruments for making unnecessary 
noises, such as loud speakers. The action of an 
aeolian harp is due to the friction between the 
wires of the instrument and the air passing. over 
them. Sir William said they were frequently made 
with wires of various thicknesses, but all tuned to 
the same note, so that when in vibration a mixture 
of various harmonics was obtained having a not- 
displeasing effect. He demonstrated the action by 
showing that a pendulum lying in a stream of water 
was set in vibration in the same way, and by show- 
ing a film illustrating the same phenomenon in an 
aircurrent. The effect in water was fairly common, 
and could be felt, for instance, in a deep-sea fishing 
line or if a stick were trailed behind a boat in 
motion. It could, indeed, be felt in the fingers if 
they were held loosely, and the hand moved through 
a bath of water. The guests at the conversazione 
were received by Sir Robert Robertson, and the 
arrangements for the evening included a series of 
experimental demonstrations showing, for instance, 
the patterns produced by scattering fine sand on 
metal sheets subjected to high-frequency vibrations 
in various ways by employing the instrument 
devised by Dr. A. B. Wood, crystallisation colours 
in polarised light, and the apparent change in the 
colour of a shadow when the actual colour of a 
similar shadow alongside was altered. A collection 
of manuscripts and other objects of interest relating 
to Count Rumford, Davy, Faraday and Dewar, 
whose names are so closely associated with the 
Institution, was also shown. Music was provided 
by a portion of the Royal Artillery Band. The 
cover of the programme provided for the evening, 
appropriately carried a reproduction of the Loyal 
Address, which was addressed to His Majesty the 
King by the Institution on April 1. 


A Nicxet Inpustry CENTENARY. 

The firm of Messrs. Henry Wiggin and Company, 
Limited, Wiggin-street, Birmingham, nickel and 
nickel-alloy manufacturers, who celebrated the 
centenary of their foundation on Tuesday of 
last week, had somewhat romantic beginnings. A 
veterinary surgeon named Charles Askin, while 
travelling on the Continent, had noted some indif- 
ferent specimens of German silver, and on his 
return determined to produce a better quality 
metal. For this purpose he entered into partner- 
ship with one, Brooke Evans, a woollen draper, and 
established a factory in George-street Parade, 


of stampings and casing to be built up as a single | Birmingham. To begin with the raw material used 


| consisted of a nickel-speiss residue which was ob- 
| tained from the Potteries. The supplies of this soon 
fell short, and the employment of the arsenical nickel- 
cobalt ore obtained from the Carpathians as a 
substitute was at first unsatisfactory, owing to the 
difficulty of separating the nickel from the cobalt. 
By a fortunate accident it was, however, found 
possible to effect this separation by the addition of 
bleaching powder, and, as a result, not only to 
obtain refined nickel of high quality, but pure 
cobalt, the latter being specially valuable as a 
colouring ingredient in the pottery industry. Henry 
Wiggin, then a young man of 18, joined the firm a 
few years later, and about the same time, owing to 
the increased demand for German silver caused by 
Elkington’s discovery of electro-plating, the refining 
side of the business was removed to the present 
site. Wiggin was taken into partnership in 1847, 
on the death of Askin, and when Evans died, 
fourteen years later, he also took over the full charge 
of the business. After a time, however, he began 
to show a great interest in local government, and 
the management largely devolved on A. 8. John- 
stone, while the entire technical responsibility both 
for the refining of nickel and the manufacture of its 
alloys rested with G. A. Boedicker. In 1888, works 
were acquired at Smethwick for smelting nickel 
and cobalt ore, and later on were used by Mond for 
the production of the first carbonyl nickel. In 
1905, rolling mills were established at Wiggin- 
street, and a year later the manufacture of the 
electrical resistance alloys for which the firm is 
known throughout the world was begun. In more 
recent years a great variety of work has been 
undertaken in connection with the production of 
finished and semi-finished manufactures in nickel 
and its alloys, of which the production of nickel 
anodes, electrical resistance alloys, and spoon and 
fork blades are among the most important. 


British INDUSTRIES AND EMPIRE TRADE. 


A reception was held on Monday last at British 
Industries House, Marble Arch, W.1, in connection 
with “‘ Empire Week.” Guests were received by Mr. 
H. M. Trouncer, chairman, Sir Francis Goodenough, 
and Sir Felix Pole. They included Mr. G. W. Forbes, 
Prime Minister of New Zealand, Mr. R. L. Butler, 
Premier of South Australia, and Mr. H. G. Ogilvie, 
Premier of Tasmania. In the unavoidable absence 
of the Secretary of State for the Dominions, the 
Rt. Hon. J. H. Thomas, the Government was 
represented by Dr. Burgin, Parliamentary Secretary 
of the Board of Trade. After the reception, Mr. 
Trouncer opened the proceedings with a reference 
to the Jubilee celebrations which he said had 
undoubtedly been a great success. What might 
have been merely an official function had turned 
out to be something that had sent a thrill through 
all parts of the Empire. The enterprise which 
British Industries House represented was intended 
to further, with the help of six of the great insurance 
companies, the establishment of a centre for visitors 
from overseas, for use as a business home. Not only 
were office facilities provided, but a business club 
had been established, of which they already had 
2,500 overseas members. Only Empire goods could 
be displayed, but buying was universal and they 
had many visitors from the Continent and the 
United States. One way traffic was an impossibility 
in business, and they hoped with the co-operation 
of the Dominions to foster the interchange of 
commodities with them. He was glad to be able to 
announce that South Australia had already taken 
up space for offices and display. There were 5} acres 
of floor space in the building for representative 
exhibits, and though all classes of products could 
not be shown, the basic industries promised to be 
well represented. Dr. Burgin, who followed Mr. 
Trouncer, said the idea of a clearing house connected 
with the display of goods was excellent. He con- 
sidered good display went a long way in effecting a 
bargain. He hoped the effort would be made to 
increase not only our share of the trade going, but 
the total volume of trade of the world, so that all 
might benefit by the improved conditions. Subse- 
quently guests had the opportunity of seeing over 
the building and judging of the start made by this 
enterprise. While there is obviously much still to 








be done, a great deal has undoubtedly been already 
accomplished. The Scottish Section opened recently 
by H.R.H. the Prince of Wales is well arranged and 
includes a number of engineering exhibits, and a 
good many of the firms in the lighter engineering 
trades are also represented in other parts of the 
building. Possibly one of the most complete and 
interesting exhibits is the impressive combined 
display of stainless steel, including the material 
itself and a surprisingly large variety of products in 
which it is employed. We hope that this effort to 
provide an easily accessible display centre will reap 
the reward it deserves, and be of benefit to both 
Empire and foreign interchange. 


THE Wortp’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register for 
the first quarter of the present year show that the 
gross tonnage of all merchant ships, of 100 tons 
gross and upwards, under construction in Great 
Britain and Ireland on March 31 was 555,815, 
While this total is 41,019 tons less than that for 
December 31, 1934, it is, nevertheless, 74,375 tons 
greater than that for March 31, 1934, and consti- 
tutes 43-8 per cent. of the tonnage building in the 
world’s shipyards. Moreover, during the three 
months under review, 144,386 tons of shipping were 
commenced, an increase of 50,958 tons over the 
corresponding total for the December quarter. On 
the other hand, the total for tonnage launched during 
the quarter ending March 31, 1935, namely, 106,097, 
showed a decline of 100,430 tons as compared with 
the previous three months. The tonnage under 
construction in our shipyards on March 31 last, 
namely, 555,815, is made up of 64 steamers, 43 
motorships, and 9 sailing ships and barges. It is 
gratifying to note in passing that the aggregate 
tonnage of the vessels, upon which work has been 
suspended, only amounts to 23,288. The tonnage 
of the shipping under construction abroad on 
March 31 last amounted to 713,719, this total being 
greater by 59,000 tons than that in hand at the 
end of last year. Germany retains her leading 
position among foreign shipbuilding countries with 
the increased total of 194,770 tons, France remains 
second with 120,899 tons, Sweden moves up to 
third place, displacing Japan, with 83,213 tons, 
Japan being now fourth with the decreased total 
of 79,491 tons. Denmark and Holland are fifth 
and sixth on the list, with 66,640 tons and 60,371 
tons, respectively. The vessels under construction 
in the world’s shipyards at the end of March include 
7 steamers and 14 motorships of between 8,000 and 
10,000 tons each ; 4 steamers and 22 motorships of 
between 10,000 and 20,000 tons each; and 4 
steamers and 2 motorships, each of 20,000 tons 
and upwards. The total horse-power of marine 
engines, either under construction or installed on 
board vessels on March 31, 1935, was 1,527,505. 
This was made up of 121,191 i-h.p., the total for 
reciprocating steam engines, 653,872 s.h.p., repre- 
senting steam turbines, and 752,442 i.h.p., the 

gate for oil engines. Great Britain and 
Treland headed the list of suppliers of propelling 
machinery with 598,609 h.p., Germany came second 
with 230,623 h.p., France third with 226,375 h.p., 
and Japan fourth with 103,290 h.p. The only two 
other nations to approach 100,000 h.p. were Sweden 
and Italy, who were responsible for 90,910 h.p. and 
80,700 h.p., respectively. 


Revisep Highway Cope. 


About four years ago, the Minister of Transport, 
in accordance with the provisions of Section. 45 of 
the Road Traffic Act, 1930, issued a Highway Code 
or schedule of directions to road users, compliance 
with which would, it was intended and hoped, do 
something to increase the general safety. A 
contravention of the provisions of the Code was not, 
however, an offence in itself, though it might be 
taken into account in civil or criminal proceedings, 
and this absence of compulsion has rather detracted 
from its utility, especially as it has appeared that 
many offenders were unaware of its contents, and 
even of its existence. When the revised Code, which 
has now been submitted to Parliament for approval, 
is issued, this omission at least is to be rectified, 
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presence of iron might be entirely different. The 
heat of reaction, electrolytic action, and other 
factors, might come into play. 
useful, however, if the author had carried out 
| comparative analysis by the method involving the 
reduction of carbon in vacuo, or by a residue method 


and further free copies will be available at the 
Post Offices. It is to be hoped they will be studied | 
and acted upon. The Code itself is the work of | 
a Sub-Committee of the Transport Advisory Council, 
and is the result of consultations with representative 
users. It is divded into sections 


bodies of road 


uldressed to all users of the road, drivers of | giving good results, such as the electrolytic method. 
motor vehicles, cyclists, pedestrians, drivers of | It was, moreover, difficult to prove the value of the 
horse-drawn vehicles and riders, and persons in| method in the case of inclusions rich in FeO; it 


charge of led animals. An appendix, divided | was not yet entirely clear whether FeO was soluble 
into two parts, explains the signals given by | in pure iron or in the dead-soft steels. Consequently, 
constables engaged in the regulation of traffic and | did residue methods give the FeO in the inclusions, 
by drivers and cyclists to indicate their intentions.|or did they give the total FeO? This was at 
Supplementary notes draw attention to the various | present unknown. In any case, in this instance, as 
regulations, including those governing pedestrian | in all others in general, the total oxygen obtained 
crossing places, illustrate a number of the more} by the carbon-vacuum method must be greater 
important traffic signs, and explain the significance | than the oxygen of the residue. Finally, it would 
of light signals. In the Code itself attention is| be interesting to know whether the authors’ method 
drawn for the first time to the necessity of driving| could be applied to low-alloy or to high-alloy 
well within the limits of head lights at night and | steels. 

of slowing down even to standstill, if dazzled.| pr. C. H. Desch, F.R.S., stated that the paper 
only described the experimental improvements 


Drivers are also directed to go slowly and to give | 
way to pedestrians when turning from one road| which Messrs. Rooney and Stapleton had intro- 
into another, and to stop when entering a major! dyced. It did not profess to give a series of results, 
from a minor road unless they have a clear view of | except for illustrative purposes. On the whole, 
the former in both directions. The provisions with | however, the agreement between the results obtained 
regard to overtaking have been recast, and drivers | was good so long as low-carbon steels were dealt 
are enjoined to avoid overtaking at pedestrian! with, The method was not applicable to steels 
Regular attention to brakes and tyres) containing appreciable alloying elements. When 
is also Generally speaking, the| chromium was present, for instance, difficulties 
yround satisfactorily covered. It) arose; sulphides also gave trouble. While the 
remains to be seen to what extent universal com-| method had its distinct limitations, there was no 
pliance with its provisions will be secured, but it | jogs of silica and alumina. Mr. E. W. Colbeck, who 
is to be feared that the vagueness both of the Code | spoke next, said that the chlorine method was also 
itself and of the Act on which it is based will | quite reliable for silica and alumina. It appeared 
militate against this desirable end. important, therefore, to go beyond this point, 

——-~— ==--— although he agreed that the subject bristled with 
TUE sa EP spppriqp | difficulties. The method of taking the sample was 
THE IRON AND STEEL INSTITUTE. a question of real importance, "eal possibly it 
526) would be better to take a piece of the steel. 
next speaker, Mr. W. W. Stevenson, said that 
workers on the Continent and in the United States 
issued figures for oxygen obtained by the vacuum 
fusion method, but, in his opinion, these figures 
were of no great significance. In their analysis of 
the residues the authors did not mention lime. In 
addition to the silica and oxides of iron, alumina and 


CTOSSINGS. 
recommended. 


seems to be 


(Concluded from pag 

To conclude our report of the annual meeting of 

the Iron and Steel Institute, held recently in 

London, we have to deal with the last paper 

considered at the second and final session of the 
meeting, on the afternoon of Wednesday, May 1 


DETERMINATION OF OXIDES IN STERL. 


‘The lodine Method for the Determination of 
Oxides in Steel,” by Messrs. T. E. Rooney and 
A. G. Stapleton, was the title of the contribution. 


colleagues had found TiO,, ZrO, and lime. He 
confirmed that chromium carbide was definitely 
Mr. Rooney, who read it in abstract, stated that | undecomposed by the solvent ; nickel steels, on the 
the iodine method ‘residue method.” It| Other hand, could be dealt with satisfactorily. Mr. 
consisted in dissolving a sample of drillings in|Colbeck had suggested the use of a piece of the 
a solution of iodine, filtering, igniting, and weighing | Steel ; one could not churn upa piece, and churning 
the insoluble residue. The ignited residue was | was very necessary. 
examined for silica and oxides of iron, manganese Dr. T. Swinden thought that the method had now 
and aluminium. Various modifications of the | been developed to such an extent as to be definitely 
method had been proposed which differed mainly| worth while undertaking. The next speaker, 
in the composition of the iodine solution. Willems, | Dr. A. B. Kinzel, said that the iodine method, using 
used an alcoholic iodine solution | anhydrous alcohol, had not been used to a great 
and filtered through an ultra-filter in order to| extent in the United States. Iodine in aqueous 
retain very fine particles of the residue. This | solution, however, had been employed to a consider- 
method had been elaborated by B. A. Bannister in| able extent. Silica and alumina offered no great 
a thesis at Sheffield University, and had been | difficulty, but FeO, MnO and sulphides gave rise to 
introduced to the National Physical Laboratory | troubles. Dr. W. H. Hatfield, F.R.S., who spoke 
by Dr. C. H. Desch, F.R.S. As a result of the experi- | next, said that the Ingot Committee had sat in joint 
ence gained in tLe use of the method at the Labora-| session with the Open-Hearth Committee of the 
tory, the apparatus and procedure had been some- | British ron and Steel Federation, and the latter had 
what modified. The main alterations consisted in | submitted 40 problems which they wished the Ingot 
the use of a small mercury safety trap for the | Committee to solve. Eight of these depended on a 
nitrogen stream, the introduction of knowledge of inclusions in steel. The Research 
towers into the apparatus, and the use of a dry|Council of the Federation had voted a sum of 
purification train in place of the alkaline pyrogallol | 1,000, per annum for five years to enable the problem 
utilised by Bannister. of oxygen in steel to be investigated. One half of 
The discussion was opened by Professor A. M.| this money was to be spent under the direction of 
Portevin, who, speaking in French, stated that the | Dr. Desch at the National Physical Laboratory, and 
results obtained were simply results of the analysis| the other half under the direction of Professor 
of the residue obtained, and no check had | Andrew at Sheftield University. The Ingot Com- 
been carried out. It would be interesting to know | mittee was divided on the subject ; some thought 


was a 


in Germany, 


silica-gel | 


tests 


how the authors had assured themselves of the | that the oxygen method should be perfected before 
value of their process; in other words in what /| any results were published; others considered that 
measure the process satistied two fundamental | results for oxygen should be published in the next 


report. In this connection it should be remembered 
that the tigures obtained for an element were merely 
the figures produced by the process available at the 
time. The vacuum-extraction and the iodine 
methods were the two methods at present available, 
and he felt that there was not much hope of securing 
data on oxygen at an 


conditions, namely: (a) the “ non-attackability ’ 
of all the oxides present by the reagent ; and (b) the 
solution of all the metallic elements of the steel. 
The value of tests consisting in digesting various 
oxides (FeO, MnO, &c.) in the reagent and subse- 
quently ascertaining whether recuperation was com- 
plete, the reactions in the | accurate 


was problematical, as quantitative 








The | 


manganese, mentioned by the authors, he and his 
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early date. To say that the iodine method was 
| satisfactory when restricted to the carbon steels 


It would have been | was in reality a confession of failure on the part of 


|the investigators. It was difficult to check the 
| results obtained and, moreover, he felt that it was 
fair to assume that matters were complicated by 
| colloidal distribution. 

In a brief reply, Mr. Rooney said that the question 
| of sulphides, mentioned by Dr. Desch was the next 
problem that he would have to tackle. Dr. Hat- 
| field had referred to the somewhat cha:tic state 
} in which matters stood and had been distinctly 
| pessimistic. He did not think, however, that it 
| would be as long as Dr. Hatfield had hinted before 
| definite results were obtained, at least for carbon 
steels, and a start made on the alloy steels. Mr. 
| Colbeck had mentioned the chlorine method: one 
| of the difficulties was to purify the chlorine and to 
}make sure that it was really pure. Hence iodine 
|had a distinct advantage over chlorine. As a 
| result of working with the iodine method he felt 
|convinced that this method was going to be the 
| important one in this field. 

The other papers on the agenda were taken as 
read, and the President thanked all the authors for 
their contributions, and adjourned the meeting 
until the following morning, when the opening 
session of the Symposium on the Welding of Iron 
and Steel took place (see page 550). 








HIGH-PRESSURE BOILER WITH 
FUSION-WELDED DRUMS. 


A BOILER which has recently been installed at the 
works of Messrs. W. J. Bush and Company, Limited, 
Ash-grove, Hackney, London, E.8, by Messrs. Inter 
national Combustion, Limited, Aldwych House, 
| Aldwych, London, W.C.2, is interesting, not only from 
| its design and the class of fuel used, but because it is 
lsaid to be the first in this country to incorporate 
fusion-welded drums. Its construction is shown in 
Fig. 1, on the opposite page, from which it will be 
}seen that it consists of a single bank of inclined 
| tubes, which form the connection between the upper 
}and lower drums. The feed water enters the main 
steam and water drum near its ends, so that the down- 
take tubes, which are closely adjacent, are supplied 
direct. These tubes, which provide a positive feed 
| to the bottom drum, are not exposed to the gases, 
but are built into the side walls. All the tubes 
which form the actual heating surface are thus free to 
act as steam risers. The first line, however. consists 
of half a row only and forms a slag screen. Both 
| this and the next row are exposed to radiant heat 
and discharge above the water level into a_ baffle 
trough with openings at the ends. The large volume 
of steam generated in these tubes has, therefore, time 
to separate from the entrained water. Further sepa 
ration is effected by passing the steam into the receiver 
drum, which, as will be seen, is located above the 
steam and water drum. A view of these two drums 
also appears in Fig. 2. The heating surface of the 
boiler is 2,750 sq. ft., the maximum evaporative rate 
7-3 Ib. per sq. ft. per hour, the working pressure 
415 lb. per sq. in., and the combustion chamber volume 
1,120 cub. ft. 

Turning to the drums, which were manufactured at 
the Renfrew works of Messrs. Babcock and Wilcox. 
Limited, and, as has been said, are of entirely welded 
construction, the material used for the shell had a 
tensile strength of from 28 tons to 32 tons per square 
inch, and after bending was formed with one longi 
tudinal weld. The end plates were of 26 tons to 30 tons 
tensile material, and after being formed in the usual 
manner were connected to the shell by a circumferential 
weld. The details of the process employed have already 
been described in our columns,* but it may be 
mentioned that both the longitudinal and circumferen 
tial joints are of the double-welded butt type. The 
weld metal was deposited in layers and _parti¢ ular 
care was taken that no valley or groove was left along 
the edges or in the centre, and that no bending st reases 
are brought on the joint. As there are no British rules 
for this type of construction, the manufacture wa> 
carried out in accordance with the regulations of the 
American Society of Mechanical Engineers Powet 
Boiler Code. The efficiency of the joint was taken as 
90 per cent., and both destructive and non-destructivt 
tests were made. The former comprised tension test 
on the joint and the weld metal and a bend test tran= 
verse to the joint, while the latter consisted of a rad 
graphic examination of all the longitudinal and circun 
ferential joints. After the completion of the welding. 
the drums were stress-relieved by slowly heating then 








, a0 
* See ENGINEERING, vol. cxxxiv, page 219 (1932 
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to a temperature of at least 1,100 deg. F., and keeping 
them at that temperature for a time based on at least 
one hour per inch of thickness. They were then 
allowed to cool slowly in a still atmosphere. All the 
| connections, which are attached by fusion welding, were 
also treated in the same way. The drums were further 
subjected to a hydraulic pressure test of 900 Ib. per 
square inch, during which they were vigorously ham- 
mered. The top drum has an internal diameter of 
45 in. and is 15 ft. long, the thickness of the metal 
being 14 in. The bottom drum is 13 ft. 74 in. long 
and 39% in. internal diameter, the thickness being 
lf; in., while the receiver is 8 ft. 3 in. long, 24 in. in 
diameter, and + in. thick. 

As will be seen, the boiler is equipped with a super- 
heater, with a heating surface of 675 sq. ft., which is 
placed at the back of the tubes after the first pass; 
an economiser of the cast-iron gilled tube type, with 
a heating surface of 1,086 sq. ft.; and an Usco air 
heater with a heating surface of 1,890 sq. ft. The 
feed temperatures at the economiser inlet and outlet 
are 180 deg. F. and 253 deg. F., respectively, while the 
gas temperature is reduced from 615 deg. F. to 460 
deg. F. It is further reduced to 325 deg. F. in the air 
heater, where the temperature of the air is raised to 
260 deg. F. The boiler is fitted with the usual mountings 
and valves, which were supplied by Messrs. Dewrance 
and Company, Limited, 165, Great Dover-street, 
London, 8.E.1, and Messrs. Gummers, Limited, Rother- 
ham, and with an Ivor soot blower. The forced- and 
induced-draught plant was manufactured by Messrs. 
James Howden and Company (Land), Limited, Caxton 
House, Westminster, London, 8.W.1, and is controlled 
by the Hagan system of automatic control. 

A further interesting point is that the fuel consists 
of a mixture of equal parts by volume of Scotch 
washed singles and works refuse, the latter comprising 
vegetable waste from the factory distilleries as well as 
straw, paper and wood chips. Both the coal and 
refuse are fed into the same elevator by hand, and are 
further mixed by a stake mixer on the roof of the 
boiler house. An analysis of a composite sample 
showed the following results : Moisture, 13-4 per cent. ; 
volatile matter, 30-4 per cent. ; fixed carbon, 45-3 per 
cent.; ash, 11-7 per cent. ; and calorific value, 11,000 
B.Th.U. per pound. The refuse itself contains about 
30 per cent. of moisture and has a calorific value of 
some 5,500 B.Th.U. per pound. Until recently, it was 
considered necessary to use step grate stokers where 
the amount of rubbish exceeded 20 per cent. in volume 
of the coal fired, and the employment of an Underfeed L 
type stoker for this purpose is therefore something of a 
departure. This stoker, which has a grate area of 
71-5 sq. ft., is fitted with a modern archless setting ; 
and with a rate of firing of 40-7 lb. per square foot 
per hour, an average of 12 per cent. of carbon dioxide 
has been maintained. This result has been secured 
without bringing the supplementary air supply, which 
is provided by a booster fan and which can deal with 
about 30 per cent. of the total, into operation. At the 
same time, there has been a total absence of smoke, 
a point of importance, since the factory is in a 
densely built-up area. It may also be mentioned that 
there is only a single chute for both coal and refuse. 

We understand that the boiler has been in regular 
service since the beginning of 1934, the average output 
being 14,000 Ib. and 8,000 lb. of steam per hour during 
the daytime and at night, respectively. It is designed for 
a normal evaporation of 15,000 lb. per hour, and a 
maximum of 20,000 lb. per hour, and supplies steam 
at 415 Ib. per sq. in., as above mentioned, and a 
temperature of 650 deg. F. to a 372 h.p. Erste Brunner 
turbine running at 5,000 r.p.m., the exhaust steam from 
which is available for process purposes. If, however, 
sufficient steam is not obtainable in this way, the 
difference can be passed direct to the works through an 
Askania valve and regulator. The turbine is coupled 
direct to a Siemens-Schuckert generator, which supplies 
the works with direct current. A stand-by supply is also 
obtainable from a Crossley quick-starting Diesel engine, 
which is coupled direct to a 170-kW Mather and Platt 
dynamo. 








MODERN METHODS IN THE 
BUILDING INDUSTRY. 


At a luncheon arranged by the Society of Engineers, 
17, Victoria-street, London, 8.W.1, held on May 17, 
under the chairmanship of Colonel H. C. Hawkins, 
at the Florence Restaurant, Rupert-street, London, 
W.1, Mr. A. C. Bossom, M.P., spoke at some length on 
the application of modern methods to the building 
industry. He stated that while bricklayers, carpenters, 
plumbers, and other building operatives received larger 
wages in the United States than was the case in Great 
Britain, the cost per room of modern buildings was 
the same in both countries. This was due to the fact 
that, in the United States, all waste had been eliminated 





Upper Drums AND RECEIVER. 


by the introduction of “‘ time and progress schedules.” 
Briefly, these implied planning ahead; the dates on 
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which the bricks, cement, steel, and other materials | 1871, he joined the Postal Telegraph Service at South 


were needed was fixed beforehand, and, in addition, 
the dates on which each trade commenced and finished 
work were set out ona chart. The progress made after 
a given interval of weeks or months could be ascertained 
and, if necessary, steps could be taken to hasten any 
part of the work which had fallen behind. 
scheme all the persons concerned, namely, the owner, 
the architect, the engineer, the contractor, and the 
workmen engaged in the actual building operations, all 
worked together. A system of this kind should, he 
thought, be introduced into this country, to reduce the 
cost of building and the time of construction, so that the 
poorest citizen could live in a habitation for which he 
could afford to pay. 
was the standardisation of the chaotic building regula- 
tions existing In various parts of the country; one 
authority insisted on one particular requirement with 
regard to fire- proofing, for example, which was entirely 
ignored by the authority adjacent to it. Thus it 
happened that, on one side of a street, this particular 
feature had to be included in buildings, but not on the 
ther side. 

In connection with the new Housing Act, the Govern- 
ment was about to appoint an advisory committee. 
Some two million habitations, in the form of flats or 
cottages, would be needed to rehouse our slum dwellers, 
and a national time-and-progress schedule should be 
worked out by this committee. Our total needs in 
the way of building materials, and also the annual out- 
puts of the factories engaged in this class of work, could 
be ascertained ; we would then be in a position to 
know how long it would take to obtain the required 
materials. By tackling the problem in this systematic 
way there would be no haphazard scramble for 
materials and costs would be materially reduced. By 
adopting modern methods in our building industry, 
we would be able to house our citizens as they deserved 
to be housed, 





THE LATE PROFESSOR H. M. 
MACDONALD. 


We regret to record the death of Professor Hector 
Munro Macdonald, which occurred at Aberdeen on 
Thursday, May 16. He was, as is well-known, Professor 
of Mathematics in the University of Aberdeen, having 
vccupied this Chair since 1904, His name, however, 
will perhaps be best remembered in connection with 
his work on the mathematical theory of electric waves 
and its application to the problems of wireless trans- 
mission. He published a book on Electric Waves in 
1902, and one on Electromagnetism as recently as last 
year, in addition to various memoirs on mathematical 
subjects 

Born in Ross-shire in 1865, Hector Munro Macdonald 
graduated at Aberdeen University, and then proceeded 
to Cambridge, where he had a distinguished career. 
For a time he was Lecturer in Mathematics at Cam- 
bridge University. In 1889, he was Fourth Wrangler 
and in the following year obtained first place in Part I] 
of the Mathematical Tripos. In 1891, he obtained a 
Smith's Prize, and in 1901, the Adams’ Prize, while in 
the same year he was elected a Fellow of the Royal 
Society Many of his contributions to the mathe- 
matical theory of wireless telegraphy were published 
toyal Society, including a 
series of papers on the diffraction of electric waves by 
a large spherical obstacle, and another series dealing 
with the behaviour of electric waves at the interface 
two different media. Professor Macdonald 
was elected a Member of Council of the Royal Society 
in 1908, and served on the Council for about two years. 
He was awarded the Society’s Royal Medal in 1916. 

Among the honours awarded to Professor Macdonald 
it may be mentioned that he was made an honorary 
Fellow of Clare College, Cambridge, and a Doctor of 
Laws of Glasgow University. He was a Fellow of the 
Royal Astronomical Society, and for a time was Presi- 
dent of the London Mathematical Society. 
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THE LATE MR. H. R. KEMPE. 


Tue recent death of Mr. Harry Robert Kempe 
removes a well-known figure from the ranks of engineers 
in this country. Ore of his most notable services 
to the engineering profession was the compilation and 
publication of The Engineer's Year Book, a compendium 
of modern practice in civil, mechanical, and electrical 
engineering, the first issue of which appeared in 1894. 
The fourth son of the Rev. John Edward Kempe, at 
that time Rector of St. James's, 
Prebendary of St. Paul's Cathedral, he was born at 
Kensington on March 1, 1852, and educated at West- 
minster School and King’s College, London. 


In such a | 


A very necessary step, however, | 





Piceadilly, and | 


ampton under Mr. (afterwards Sir) William Preece, 
to whom he acted as an assistant for many years. 
Subsequently, he became principal technical officer, 
staff engineer, and finally electrician to the Post Office ; 
retiring from the latter post in 1913. During his asso- 
ciation with the Post Office Engineering Department 
he was engaged on the design wta engine work for 
the pneumatic despatch system, in addition to his 
electrical work. He designed the standard apparatus, 
valves, signalling instruments, pumps, &c., used in 
London, Cardiff, Edinburgh, Glasgow, Leeds, Liverpool, 
Manchester, Lowestoft, and other towns. He also 
designed the electrical water-level apparatus used by 
the Nottingham, Southport, Leicester, and other 
corporations. In 1890, Mr. Kempe was responsible for 
the design of the first submarine telephone cable 
between England and France, a type of cable which 
served as a standard until loading was introduced. 
The latter development also took effect under his 
zegis as electrician to the Post Office. 

Mr. Kempe was one of the original members of the 
Society of Telegraph Engineers and Electricians, 
which afterwards became the Institution of Electrical 
Engineers. He was also associated, in conjunction 
with Messrs. Alabaster and Gatehouse, in founding, 
in 1872, The Electrical Review, of which he was for 
many years a contributor. He is perhaps best known, 
however, as the author of various standard technical 
books which have been widely used by engineers of 
all classes. His first publication, A Handbook of 
Electrical Testing, appeared in 1876. Of this work 
seven editions were published within a space of 20 
years, together with translations in several foreign 
languages. In 1890, he published his Electrical Engi- 
neer’s Pocket Book and, in 1916, a handbook entitled 
Alternating Currents. We have already alluded to 
The Engineer's Pocket Book, which first appeared in 
1894. Of this outstanding work no less than 36 
annual editions were produced, under his editorship 
and with the collaboration of his partner, Mr. W. 
Hanneford-Smith, F.R.S.E., up till the year 1929, 
after which the publication was taken over by our 
contemporary, The Engineer. Mr. Kempe became a 
full member of the Institution of Electrical Engineers 
in 1878 and an associate member of the Institution 
of Civil Engineers on January 15 of the same year. 
He was transferred to the rank of member of the 
latter Institution on February 16, 1904, and became a 
member of the Institution of Mechanical Engineers 
in 1912. 








THE IMPROVEMENT OF THE GRAND 
UNION CANAL. 


Two papers on * Canals’ have been read in recent 
weeks by Mr. W. H. Curtis, one before the Institute 
of Transport on Monday, March 11, and the other 
before the Royal Society of Arts on Wednesday, May 8. 
As they both, however, deal with the same subject 
they may be considered together. 

There were, said Mr. Curtis, no less than 2,475 miles 
of canals in England and Wales, only a negligible 
proportion of which had been constructed since 1830. 
In their early days the majority of these canals were 
highly successful financially and had practically a 
monopoly, which was, no doubt, in some cases abused. 
Coming to more recent times, three commissions, or 
committees, had sat during the last thirty years, and 
their recommendations, which were generally similar, 
might be summed up in the statement that canals still 
possessed considerable value as a means of transport, 
but that a process of amalgamation was a n 
preliminary to any development programme. This 
opinion was confirmed by the fact that the tonnage 
carried had fallen from 16,305,281 in 1920 to 11,434,504 
in 1933. 

The Grand Union Canal Company was formed in 
1929 by the amalgamation of six smaller undertakings, 
and formed a means of communication between London 
and the Midlands. The first task which faced this 
concern was the enlargement of the numerous 7-ft. 
locks on the Braunston to Birmingham section, the 
lowering of the sills of the locks, which were capable of 
passing a barge of 14-ft. beam, and the widening of the 
waterway to a uniform section between London and 
Birmingham. Apart from the narrow locks on the 
Warwickshire section, it was found that there were 51 
bridges incapable of ing a 14-ft. barge and 47 
bridges and 53 lock sills with less than 5 ft. of water. 
It was therefore decided, in the first instance, to 
improve the through route by making the system from 


| Limehouse to Berkhampstead suitable for 14-ft. barges 


In 1868, | 


he was articled for three years to Sir Samuel Canning, | 
engineer-in-chief of the Telegraph Construction and | 


Maintenance Company and afterwards became asso- 
ciated with Sir Charles Wheatstone, the pioneer of the 
telegraph system, and with Mr. Robert Sabine. In 


| 


with a draught of 4 ft. 6 in. and for 12-ft. 6-in. barges 
from Berkhampstead to Birmingham, with an ultimate 
increase to 14 ft. on the same draught, the extreme 
overall length in each case being 77 ft. This scheme 
implied the reconstruction of 51 locks and numerous 
bridges, the erection of pumping stations, dredging 
and the building of concrete walls and piling, at a 
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total cost of 881,000/. In respect of this expenditure 
the Government had agreed to make a grant of interest 
under the Development (Loans Guarantees and Grants) 
Act, 1928, of the sum of 500,000. 

The actual work carried out comprised the replace. 
ment of six locks at Knowle by five new ones, while at 
Bascote the two top locks of a flight of four were 
replaced by one staircase lock. Eight new bridges 
were constructed, and the pounds between the locks 
were widened and the sides retained by either mass. 
concrete walls or concrete piles. Further, banks were 
protected, bridge and lock sills lowered and dredging 
effected, all without dislocating the traffic on the canal. 
This work is still in progress, and on completion 
it is hoped that no lock sill will have less than 
5 ft. depth over it and under all bridges 5 ft. 6 in. 

As regards the boats, the internal-combustion engine 
had largely replaced the horse, though for short hauls 
the latter would only give way to electric traction 
where the traffic was dense. The narrow-boat type 
of craft consisted of the motor-boat and butty travelling 
as a pair with a total capacity of 62 tons on a draught 
of 3 ft. 9 in. The engine was a 18-h.p. to 20-h.p. 
airless injection motor running at 1,000 r.p.m. and 
geared down to 500 r.p.m. Recently an experimental 
12-ft. 6-in. beam wood-built motor craft with an 
overall length of 75 ft. had been constructed. This 
carried 66 tons on a draught of 4 ft. 6 in. and could 
navigate on the Thames, It is equipped with a 30-h.p. 
airless injection engine running at 1,000 r.p.m. 








TESTS OF BRISTOL AERO ENGINES. 


Tue Bristol Pegasus Series X aero engine, which is 
a development of the Bristol Pegasus III engine, put 
into production in the autumn of 1933, is of the mode- 
rately supercharged type designed to run on D.T.D. 230 
(87 octane) fuel, and standard D.T.D. 109 oil. Extern. 
ally, the engine is similar to the present Pegasus series, 
but it has a number of detail improvements, including 
among them re-designed and lightened reduction gear; 
strengthened connecting rods; improved master-rod 
floating-bush bearing ; modified and improved blower ; 
sodium-cooled and stellited exhaust valves and stellited 
valve seats; a new interchangeable cone mounting 
with rubber shock-damping attachment; new com- 
bined cowling and exhaust ring of riveted stainless steel : 
and autoniatic mixture control. The official 100 hours’ 
type test of the engine was completed satisfactorily in 
February last. During these tests the normal take-off 
power at 2,250 r.p.m. was 920 brake horse-power, the 
normal power at 3,500 ft. was 820 brake horse-power, 
and the maximum power at 6,000 ft. was 875 brake- 
horse-power at 2,600 r.p.m. The net dry weight of the 
engine is 995 lb., giving a weight-power ratio of 1-08 lb. 
per brake horse-power based on the normal take-off 
power. The average endurance powers for the 100 
hours’ type test were 90 hours at 2,250 r.p.m. (710 
brake horse-power) and 9 hours at 2,140 r.p.m. (888 
brake horse-power), the last hour being run at normal 
revolutions with the rated boost and an output of 795 
brake horse-power. The average oil consumption 
throughout the test was 10-1 pints per hour. 

The development work carried out by the Bristol 
Company on the sleeve-valve type of air-cooled radial 
engine resulted in the completion, in October, 1934, of 
a successful official 100 hours’ type test on the Perseus II 
engine of this class. At the conclusion of this test. 
another equally satisfactory repeat-type test was 
carried out on the same engine. It was then decided 
by the Air Ministry to carry out a long endurance test 
under economical cruising conditions before putting 
this series of engine into service for civil use. Accord- 
ingly, a standard Perseus II engine was submitted to 
a 250 hours’ weak-mixture cruising test, the engine 
being run on a hangar stand for 23 periods of 1) hours 
each. In each 10-hour period the engine was run for 
half an hour at 2,200 r.p.m., developing 665 brake 
horse-power and for 9} hours at 2,150 r.p.m., developing 
420 brake horse-power. Two further 10-hour runs. 
each comprising 9} hours under cruising conditions and 
half an hour under climbing conditions, were carried 
out on a dynamometer. The average fuel and oil 
consumptions were 0-467 pint per brake horse-power 
per hour and 7-35 pints per hour, respectively. The 
fuel and oil mentioned above in connection with the 
tests of the Pegasus Series X engine were used through- 
out the tests. We understand that during the tests 
no adjustments or maintenance work of any kind was 
carried out, with the exception of the routine examina- 
tion and servicing of sparking plugs approximately 
every 10 hours, and that when stripped for examination 
at the end of the test the engine was found to be in 
excellent condition. The Perseus II engine for civil 
use is rated as follows: Take-off power 640-665 brake 
horse-power, at 2,200 r.p.m., maximum power 740-7/" 
brake horse-power at 2,525 r.p.m., and weight 1,026 |» 
New machine shops and equipment are now being laid 
down at the Filton Works for the production of Brist: l 





sleeve-valve engines. 








5. 


iditure 
nterest 


rrants) 


Pplace- 
hik at 
r were 
ridges 
» locks 
mass- 
s were 
edging 
canal. 
pletion 
| than 


engine 
hauls 
‘action 
t type 
velling 
raught 
20-h.p. 
1. and 
mental 
th an 

This 
could 
30-h.p, 


NES, 
hich is 
e, put 
mode- 
D. 230 
xtern- 
Series, 
luding 
gear; 
er-rod 
ower: 
ellited 
inting 
com- 
steel : 
hours’ 
rily in 
ke-off 
r, the 
ower, 
wrake- 
of the 
08 Ib. 
ke-off 
e 100 
. (710 
. (833 
ormal 
of 795 
yption 


ristol 
radial 
34, of 
eus I] 
: test. 
was 
Pt ided 
e test 
utting 
ecord 
ted to 
*ngine 
hours 
un for 
brake 
loping 
runs, 
1s and 
arried 
nd oil 
power 
The 
th the 
rough- 
» tests 
id was 
ymina- 
nately 
nation 
be m 
r civil 
brake 
40-770 
026 Ib 
ig laid 


Bristol 








mee 's 





2 ee ae 


MAY 24, 1935.] 


ENGINEERING. 





557 








— 


400-750 GALLON MOTOR FIRE ENGINE. 


MESSRS. SCAMMELL LORRIES, LIMITED, ENGINEERS, 





400-750 GALLON FIRE ENGINE. | 


THE accompanying illustration shows a 400-750 | 
gallon fire-engine, which has recently been constructed | 
by Messrs. Scammell Lorries, Limited, 52-54, High | 
Holborn, London, W.C.1, for the Watford Borough 
Council. The frame, which is of pressed carbon- 
steel channel braced by tubular cross-members, is 
parallel throughout its length, but drops behind the 
engine and is upswept over the back axle. It is mounted 
on semi-elliptical springs of chrome-vanadium steel, 
while easy running is ensured by the use of hydraulic 
shock absorbers. The wheels are of the tapered pressed- 
steel disc type and are fitted with low-pressure balloon | 
tyres. 

The engine, which is carried by a three-point sus- 
pension on rubber buffers, has a Treasury rating of 
40 h.p., but is capable of developing 85 brake horse- 
power. Each of the four cylinders, which have a 
bore of 5 in. and a stroke of 5} in., are fitted with 
hardened dry liners honed in position, and have alu- 
minium heads, which are fitted with renewable valve | 
seats of close-grained cast-iron. The crankcase is 
an Elektron casting with flanges cast integral with the 
supporting arms and the three main bearing caps are 
registered into it to prevent side movement. The 
tankshaft is of nickel-chrome steel and the valves, | 
which are of the overhead type, are of the same | 
material. They are operated from the camshaft by | 
rockers with adjustable ball-ends working in spherical | 
recessed caps. The pistons are of aluminium alloy 
and the connecting rods of Hiduminium. Ignition 
is effected by a high-tension magneto and is controlled 
by throttle-operated trip gear. The Claudel-Hobson 
power-jet carburettor is fitted with a hot-water jacket 
atomiser manifold. A radiator and belt-driven fan 
are provided for cooling, and the water is circulated 
by a pump, being maintained at the required tempera- 
ture by a thermostat. Additional cooling, which 
may be necessary during long periods of pumping, 
8 obtained by passing cold water direct from the 
pump to the bottom of the radiator. 

The clutch is of the Borg and Beck single-plate 
type, and the gear-box, which is separate from the 
engine, has six forward speeds and one reverse. It is 
of the constant-mesh type, the gears being engaged by 
internal sliding dogs. An extension on the gear-box 
carries a sliding gear for driving the pump. This is 
operated by a separate lever from the driver's position. 
The shaft between the clutch and the gear-box is 
fitted with flexible rubber joints in compression, which 
give a cushioning effect at normal engine torque, while 
those between the gear-box and driving axle and pump 
shaft are of the Hardy Spicer pattern. The rear axle 
's of the double-reduction three-quarter floating type, 
the first reduction being through a spiral bevel and the 
second through epicyclic gear. The differential is of the 
bevel type. Ball and roller bearings are used through- 
out. Manual and pneumatic brakes are fitted on all 
four wheels, the pneumatic brakes being supplied with 
“ir at a pressure of from 80 Ib. to 70 Ib. per square 
inch by a two-cylinder compressor. The vehicle can 
attain a speed of 55 m.p.h. on the level and can climb 
sradients"of 1 in 3-5 when fully loaded. 








The pump is of the two-stage turbine type and is 
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constructed in bronze with a stainless-steel shaft 
running in ball bearings. It is fitted with two 5-in. 
suction points and its output varies from 400 gallons 
per minute at a pressure of 150 lb. per square inch, to 
750 gallons per minute at a pressure of 75 lb. per square 
inch. The priming gear consists of a Reavell rotary 
air exhauster, whose friction drive can be engaged 
either by ‘pedal or hand lever. The first-aid appa- 
ratus consists of a 40-gallon brass tank and lengths 
of hose which can be run off on either side. Four-way 
control is fitted so that the water can flow from the 
tank to the pump hose, from the hydrant to the 
hose direct, from the hydrant to the hose through the 
pump, and from the hydrant to the tank for refilling. 
As will be seen from the illustration, the rear of the 
body is fitted with a panel so arranged that one man 
can take complete control of the machine when pumping. 
On this are mounted 5-in. vacuum and pressure gauges, 
a revolution indicator, a four-way first-aid valve, and 
an engine-cooling water valve and strainer, all of which 
are illuminated for night work. 








UNITED KINGDOM TRADE WITH 
BRITISH MALAYA. 


AFTER a period of the most acute depression it is 
pleasing to be able to record that the international 
trade of British Malaya has entered upon a new phase, 
and one that, judging from the returns for the year 
1934, cannot be regarded otherwise than as the definite 
herald of a more prosperous time. It is only necessary 
to quote some few figures to justify this belief. In 
the calendar year 1933 the exports were but 43,339,0001., 
while in 1934 they were 63,466,000/. Comparing the same 
periods the imports increased from 40,818,000. to 
53,721,0001. There is still much lee way to be made up 
before the figures for more normal times will be reached 
but the change is sufficiently marked to bear witness 
to the healthier trend. When it is remembered that 
the economic ills of some of the country’s best customers, 
the United States of America in particular, still prevent 
a complete return to former business levels, the 
magnitude of the improvement must be regarded as 
most heartening and reassuring. It is particularly 
so to those at home who formerly participated in 
supplying its needs, and who may now look forward, 
with much greater hope than has been the case for 
some years, to much better times. 

British Malaya, comprising the Colony of the Straits 
Settlements, the Federa Malay States and the 
Unfederated Malay States, has a total area of approxi- 
mately 52,000 square miles, or something rather more 
than England alone, but less than England and Wales. 
The population is estimated at about 4,234,000, of 
which perhaps about 18,500 are Europeans. The 
Malays themselves, about half of the entire population, 
are, in general, a non-trading race, and the Chinese and 
Indians, the next two largest groups in the classifica- 
tion of the inhabitants, perform the bulk of the work 
involving manual labour, while the trade is mainly 
in the hands of Chinese, with a sprinkling of Japanese 
and Indians. 

The consideration of what the improvement in trade 
has been due to, does not involve any intricate dissec- 


tion. It has undoubtedly resulted from the appreciation 
in price of Malay’s two principal products, rubber and 
tin, following the introduction of international schemes 
of regulation. Other commodities, such as copra and 
palm oil, for instance, are still affected by very low 
prices, and their sale has been further hampered by 
import restrictions. In the circumstances it is 
interesting to study the potentialities of the markets 
and see to what extent the demand for United Kingdom 
goods can be immediately improved. The publication 
of a Department of Overseas Trade Report on Economic 
Conditions in British Malaya (H.M. Stationery Office, 
price 2s. net) make the necessary data available. This 
report, prepared by Mr. A. Hartland, of H.M. Trade 
Commissioner’s Office at Singapore, shows that about 
16 per cent. in value of the exports represents business 
with the United Kingdom. A further 13 per cent. 
goes to other parts of the British Empire, 35 per cent. 
to the United States, and just about as pad. the 
Continent of Europe as to the United Kingdom. When 
the imports are considered on the basis of source of sup- 
ply the Netherland Indies has the premier position, pro- 
viding some 36 per cent. of the value of the require- 
ments, the next position being held by the United King- 
dom with 14-3 per cent. A further 14-8 per cent. of 
the value is received from all the other parts of the 
British Empire put together, and the United States 
supplies but 1-7 per cent. of the requirements. 

There appears to be, therefore, some room for 
improvement in the supply of goods to the Malay 
markets. As regards manufactures—articles wholly 
or mainly manufactured—the United Kingdom share, 
| on the value basis, in 1933 was 20-5 per cent. and the 
| other parts of the Empire added another 13-6 per cent. 
Much of what British Malaya stands in need ‘of, how- 
ever, is not procurable from the British Isles. In bars, 
rods, angles and other steel sections, the United 
Kingdom participation amounted to 57-4 per cent. 
in 1934, a slightly better proportion than in the imme- 
diately previous years, when the needs were much 
smaller. With steel plates the position was not quite so 
good, the figure being 45-9 per cent., and Belgium being 
theprincipal competitor. For the Federated Malay States 
Railways the purchases of rails were confined to United 
Kingdom producers, but some of Continental origin 
were imported for constructional purposes. In girders, 
again, by far the greater part of the needs, some 93 per 
cent. of the total value, were met by the British Isles. 
When galvanised sheet, corrugated and plain, are 
considered the position is found to be very different. 
In earlier years the United Kingdom had most of this 
trade, but that position has now been lost, and since 
the beginning of 1934 a great proportion of the market 
that was still held had to be given up, owing to the 
intense Japanese competition. Actually in the first 
nine months of the year 1934, only 14-7 per cent. in 
value of the total imports were procured from the 
British Isles. Ground was also lost with tin plates, 
but not to the same proportionate extent. In this 
case, the suppliers who profited by the set-back were 
those in the European Continental countries and the 
United States. In copper wire, Great Britain had 
maintained her position, supplying the bulk of the 
imports ; in brass, and wares made of it, she had been 
able to sell her customary proportion, in face of com- 
petition from the East and from Germany; and in 
aluminium to improve upon it. Cutlery provided a 
very different story, for the sales of British productions 
were of almost negligible extent. Agricultural imple- 
ments were obtained largely from home, axes and 
similar equipment to a much less proportionate, but 
increasing, extent; carpenters’ and joiners’ tools 
were sent principally from Germany, and about one- 
third of the value of engineers’ tools represented the 
British Isles participation. 

The home participation in the sales of electric lamp 
bulbs amounted to 42-5 per cent., Japan, the European 
countries, and the United States supplying the rest ; 
but the share in the large sale of electric hand flash 
lamps was insignificant. Batteries showed no falling- 
off, and in fittings and accessories the British trade 
remained predominant. Cables and wires were in 
increasing demand, and here the United Kingdom 
producer enjoyed practically the entire market. The 
same can be said of ordinary telegraph and telephone 
instruments and apparatus, but not of wireless tele- 
phony equipment, where the competition of the United 
States had a marked effect. Much of the heavier 
machinery came from the British Isles. Recently, 
due to the restriction on the output of tin, there has 
been a great contraction of the demand for dredging 
plant, but, in addition to this, the British’ position has 
suffered losses due to increased supplies being taken 
from the United States. To a very large extent heavy 
electrical machinery was supplied from home, as were 
also steam and oil power plant, pumps and machine 
tools, while in the unclassified section more than half 
the value was purchased in Great Britain. In the 
ever expanding trade in motor cars, the popularity of 
the United Kingdom light cars with low running costs 





was productive of very satisfactory trade. Though in 
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1929 these amounted to but one-third of the market, 
in 1934 they were practically three-quarters in number, 
and represented 80 per cent. of the value. Again the 
proportionate demand for commercial vehicles from 
the British Isles shows signs of extending. It is now 
even greater than the Canadian trade which also has 
grown at the expense of United States producers. 
Messrs. Imperial Airways, Limited, operate a 
weekly passenger and mail service between London and 
Singapore, and this has now been extended to Australia 
The Royal Dutch Air Lines provide an alternative 
weekly service by their Amsterdam-Batavia route. 
It is further proposed to organise an internal air 
service between Singapore and Penang, while the con- 
struction of civil aerodromes is proceeding, to provide 
satisfactory landing grounds for commercial aircraft. 








WELDING IN THE ENGINEERING 
INDUSTRIES—II*. 


Tue subjects dealt with in Group 1, sub-group (4) of the 
symposium covered the aeronautical, automobile, chain, 
electrical, heavy engineering and machinery manu- 
facturing industries (including marine engineering), | 
iron and steel castings, and wrought iron. 

Welding, as applied to aircraft construction in this | 
country and in the United States, was dealt with in two | 
papers by Mr. H. Sutton and Mr. J. B. Johnson, | 
respectively. Mr. Sutton reviewed the conditions 
under which welding was permitted and the general 
requirements laid down. He then quoted some 
typical mechanical properties of welds, and after- 
wards gave an account of the welding of corrosion. | 
resisting steels. In conclusion, he indicated the | 
research work which was in progress at the Royal Air- | 
craft Establishment at Farnborough. Mr. Johnson's 
paper contained a general account of welding practice 
and procedure in the United States, and the author | 
concluded by stating that since 1932 monocoque designs | 
employing a stressed skin of aluminimum alloy had | 
been developed, and were replacing the welded fuselage. 
Thick cantilever monoplane wings with a stressed | 
skin and multi-spar or box construction, he went | 
on to say, favoured the use of aluminium alloys or | 
corrosion-resisting steel, rather than built-up spars | 
of heat-treated alloy steels. Resistance spot-welding, | 
he stated, however, offered advantages in the new type | 
of construction, and with the accumulation of design | 
data and manufacturing technique, the completely | 
welded structures might again dominate the field in 


' 
aeroplane construction 


Welding in relation to the} 
manufacture of all-steel motor-car bodies was dealt 
with by Mr. J. C. Arrowsmith, while the welding of 
chassis frames was the subject treated by Mr. H. S. | 
Bavister. Both authors gave an account of the | 
methods used, and described the apparatus employed. | 
Welding in relation to motor-vehicle engine and general 
repair work was dealt with in a paper by Mr. C.W. Brett. 


| 
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marine-engineering industry. Mr. E. F. Spanner, one | would permit greater loads to be used. Millions of 
of the authors, considered that undoubtedly metallic- pounds are expended annually upon the foundations 
are welding, oxy-acetylene welding, and all forms of | of all kinds of structures, a considerable part of that 


resistance welding were destined to play increasingly 
important parts in marine engineering. In his opinion, 
the scope for thermit welding in this branch of engineer- 


|cost being incurred, of necessity, to allow fo: 


ing was extremely small, but he considered it unwise to | 


express any strong view on this point, since there was 
relatively little experience of thermit welding on 
large-scale marine work. Dr. T. W. F. Brown, who 
also dealt with welding in marine engineering, was 
somewhat more cautious. He pointed out that for 
marine work a better type of welder was required than 
in some industries turning out mass-produced articles, 
and that a necessity was ductility in the weld, which 
could only be obtained with good-quality coated elec- 
trodes. After giving some instances of the directions 
in which welding in marine engineering might be 
extended, he concluded that, properly used, welding 
would prove an additional weapon in the hands of pro- 
gressive firms, and would enable them to establish 
technical advantages which would bring a financial 
return. The third paper on welding in marine engineer- 
ing was that by Mr. C. H. Stevens; it was concerned 
with welding in marine-engine frames. The author 
described certain devices and methods of design, put 
forward by him to overcome a number of objections to 
electric welding, whereby the forces were transmitted 
directly through the various members of a welded 
frame by metal contact, and not through the welding. 
Two papers on welding in the electrical industry, 
one by Mr. E. C. Davies and the other by Messrs. 
H. W. Hawkins and J. Donkin, were in substantial 
agreement. Mr. Davies stated that welding, in one 
form or another, was becoming almost indispensable to 
the electrical industry, and that it undoubtedly was 


| contributing largely towards the rapid progress which 


was being made. Messrs. Hawkins and Donkin were of 
the opinion that the employment of welding for 


rectilinear and cylindrical constructions was assured. 


For other work, having irregular outlines, progress 
might be slower, but many constructions which were 
now cast would, by the progressive development of 
design, be ultimately evolved in welded steel. These 
authors went on to say, however, that the sections at 
— available were developed many years ago as 
eing most suitable for the purposes for which they 
were required, but although welded-steel structures 
had been formed from these sections in the past, 
a great need for others was arising. The steel-rolling 
mills had much work to do in this direction, and not 
until these things were accomplished would metallic-arc 
welding give of its best. Of the papers dealing with 
the employment of welding in the fabrication of 
plant and machinery in general, that by Messrs. P. 
Wrightson and R. Warriner contained a brief account 
of the manufacture of welded-steel bedplates for 
ship’s capstan gear, a welded-steel bedplate for a 


| marine turbine, and a welded underframe for a 20-ton 


the 
lack 


uncertainty of design due to an almost entir: 
of knowledge of the subject. 

The author has made a prolonged study of the 
problem of a large mass of clay subjected to the pressure 
of a finite area; he has conducted a large number of 
tests on clay, and has been able to reconcile thei 
results with the actual settlement of structures erected 
on the same clay. The laws which have been deduced 
from the tests confirm experiments which have been 
made by other investigators. In particular, the 
author’s law of induration not only fills the gap between 
Professor Rankine’s and Mr. A. L. Bell’s* formule, 
but it gives the intensity of the load in terms of settle 
ment, and, indirectly, in terms of depth and water 
content. The large divergence from Rankine’s formula 
is shown to be due mainly to compression or induration 
of the material. In other respects, the author confirms 
the work of Professors Ackerman and  Terzaghi, 
Dr. Faber, and others, which gives added confidence: 
and assists in co-ordinating the stages through which a 
mass of clay under pressure passes. 

It is an accepted principle that the testing of a 
engineering material should emulate, as closely as 
possible, the conditions to which it is subjected in us 
For this reason, it is considered that the most reliab| 
method of testing the resistance of clay is by the slow 
penetration of a loaded plunger. 

Earlier experimenters have, generally speaking. 
aimed at the discovery of a single law which clay 
under pressure would obey. No previous investigator 


|appears to have found that clay under test passes 


through the elastic, ductile and plastic stages, although 
it should be stated that such an analogy has been 
suggested, but the author shows that the analogy 
between clay and such metals as steel, copper, &., is 
striking. He attributes his more satisfactory results 
largely to the development of a method of testing which 
measures the reaction of a mass of clay to the pressure 
of a finite area more accurately than hitherto. 

From the foundation-engineer’s viewpoint, clay 
should be considered as a porous, permeable and 
compressible mass, composed of fine grains of clay 
matter which are surrounded by a “ lubricant” 
consisting of water and colloid matter; its physica! 
properties are thus remote from those of the idea 
material assumed by Rankine. Mr. Berridget has 
pointed out that clay has a maximum water-content 
consistent with the pressure and with its colloid-content 
The principal effect of extraneous pressure is to 
change its physical properties within a limiting zone 

When an extensive mass of clay whose resistance 
to compression is less than its resistance to motion 
is subjected to the pressure of a finite area, the materia! 
undergoes physical changes comprising the process of 
induration, and resulting in a change in water content, 


Of the series of papers dealing with welding in the 
chain-making industry, that by Mr. T. F. Holden 
described the electric welding of chain by the low- 
voltage process. He concluded that, in view of the 
possibilities of greatly improved quality at reasonable 
cost, it seemed that the future of chain making in this 
country lay in the adoption of the low-voltage welding 
process to the fullest extent. Messrs. V. Napravnik 
and 8. Popov, who had compared electrically-welded 
chains with chains made from wrought iron, were 
equally emphatic. They stated that, provided that 
suitable material were chosen, electrically welded, mild- 
steel chains were just as good as wrought-iron chains 
made by the fire-welding process. Mild-steel chains 
must, however, be correctly annealed after electric- 
welding, in order to remove the effects of straining, 
caused by cold-bending the links, and of local over- 
heating during welding. The most suitable position 
for the weld was in the side of the link. A paper in 


this series, which dealt exclusively with fire-welds, was | 


that by Professor J. H. Andrew and Mr. W. A. Johnson. 
These authors had made tests on 17 blacksmith-welded 
samples of a low-carbon, 1-5 per cent. manganese 
steel, it being thought that this material might 
suitable for drawgear in mines, They stated that 
while 14 of the weids gave, in the tensile test, a breaking 
load of over 70 per cent. of that of the solid bar, viewed 
microscopically the welds were not, in general, so 
satisfactory as those which were obtainable using 
wrought iron. They considered that it would be neces- 
sary to employ special care in the welding of such 
material, and that it also appeared desirable to avoid 
the introduction of even small amounts of nickel or 
chromium, the chromium oxide tending to form a viscous 
slag which was not readily eliminated, while nickel 
seemed to augment the difficulty of welding. 
Three papers contained accounts of welding in the 


* Brief abstract of papers presented in Group 1, sub- 
group (6), of the Symposium on the Welding of Iron 
and Steel, held in London on May 2 and 3, and organised 
by the Iron and Stee! Institute in co-operation with a 
number of other technical societies. 


| four-wheel railway wagon. A contribution on similar 
| lines by Mr. J. A. Dorrat described the fabrication of a 
| turbo-generator stator frame, a rotor and a turret-lathe 

bed. A third contribution on the subject, by Messrs. 
| E. C. Moore and T. A. Swindell, contained data on a 
welded magnet frame, a welded stator case, an all-welded 
rail straightener, a completely-welded guillotine shears, 
a welded bell buoy, and welded gear wheels. 

Four papers were contributed in the section covering 
the welding of iron and steel castings and wrought iron. 
That by Mr. V. C. Faulkner dealt with the reclamation 
by welding of grey-iron automobile castings, which 
were defective in the raw state or which contained 
imperfections shown up during, or after, machining. | 
Two papers, one by Mr. A. M. Roberts and the 
|other by Mr. V. G. Pearson, dealt with the efficient 
| repair of steel castings by welding. Both these authors 
| emphasised the need for care, accuracy and high-grade 
| efficiency and workmanship in this branch of the welding 

art. The remaining paper in the series was by Mr. J. E. 
| Fletcher, and was on the subject of the welding of | 
|wrought iron. This contribution dealt with the 
| puddling process, the piled structure of wrought iron, 

the effect of subsequent working on the welds primarily 

made in the wrought iron in the puddling operations 

and during the rolling down of the pile, &c. 


compression (closer aggregation of grains), a change I 
texture, and an increase in strength (cohesion). Th 
direct result of these changes is the development of @ 
compressed area or “ bulb” whose effective area 
increases towards a maximum with increase of pressure 
From a large number of tests made by the author, and 
also by other investigators, the relation of load and 
deformation, during this stage, is found to be repre 
sented by the equation : 
\' 


c= ( 


where C denotes the deformation or settlement of th 
loaded area in inches. 

the intensity of the load in |b. per squar 
foot. 

a constant, representing elastic deforms 
tion in inches. 

a coefficient which depends for its value 
upon the water-content and extent 
of the area as described. 
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The author investigated the process of induratior 
described by an examination and analysis of materia 
after conducting tests which showed the physicé 
changes referred to. Dr. Faber’s$ demonstration of 
maximum stress at the outer edge of the loaded are 
is consistent with the formation of the bulb described 
| For a constant settlement the general equation give! 


above becomes a straight-line law connecting the load 
THE LAWS OF A MASS OF CLAY | and the area, as already shown by Mr. W. S. Housel.§ 
UNDER PRESSURE.* 


By assuming a constant settlement for a given area 
> the general equation becomes a linear relation betwee! 
By M. A. Ravenor, M.Inst.C.E. 8 1 
| 


|load and depth, as shown by Mr. Bell's formula, but 
| Enorverrs have been in the habit of referring to| the location of this straight line in relation to the axe 
| the capacity of a soil to carry so many tons per unit | js shown to vary according to the amount of settlement 
area without regard to the corresponding amount | assumed. Rankine’s formula may be said to be base? 
|of settlement, whereas it is an accepted principle . 
|in the testing of engineering materials that stress is 
accompanied by a corresponding deformation. A | 
| knowledge of the behaviour of clay under pressure 








* Minutes of Proceedings, Inst.C.E., vol. excix, pp- 23 
et seq. 

+ EnGrneerrno, vol. exxx, page 5 (1930), < 

t Journ. Inst. Struct. Engrs., vol. xi, page 116 (1933) 

§ Dept. of Research, University of Michigan, October. 
| 1929. 


| * Abstract of a paper read before the Institution of 
| Civil Engineers on Tuesday, April 30, 1935. 
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on the hydraulic analogy, and it can be shown that the 
only difference between his formula and Bell’s is in the 
intercept on the load axis. In dealing with a 
compressible material it will be appreciated that its 
resistance to compression may be less than its resistance 
to motion or displacement. and in the case of clay 
this is always so until the condition of a liquid mud is 
approached. For an infinite area, however, the 
resistance of clay to compression cannot be less than 
that represented by its unit weight multiplied by the 
depth, as the material will have been compressed by 
its own superincumbent weight. 

The author considers that it is now possible, by 
making tests at the site of the proposed works, to 
determine with reasonable certainty the permissible 
load corresponding to a given settlement. 








**RUNAWAY” COLLIERY-TUB 
ARRESTER. 

THE menace to life and limb of runaway colliery 

tubs, that is to say, colliery tubs which have accident- 

ally broken loose from the haulage rope on inclined 


THE 














Fie. 2. 


roadways in collieries, is well known, and these acci- 
dents, especially when they occur in underground 
workings, constitute a source of constant anxiety to all 
concerned. A new appliance, recently placed on the 
market by Messrs. Hadfields, Limited, East Hecla 
Works, Sheffield, and to which the name “ Runaway ” 
colliery-tub arrester has been given, is designed to 
meet the danger to which we have referred. A general 
view of the arresting mechanism is shown in Fig. 2. 
It consists essentially of a tripping mechanism, seen 
towards the right in the illustration, which releases the 
two hooks shown, one on each side of a central trough. 
The first axle of a runaway tub, travelling at a rate 
exceeding a prearranged speed limit, gives the trigger 
of the mechanism a sharp blow, and the released hooks, 
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springing up, catch the second axle of the tub and are 
locked in that position, the tub being subsequently 
brought to. a standstill by the braking mechanism 
described below. Tubs travelling at normal speeds, 
it is pointed out, do not release the mechanism, as 
arrangements are provided whereby the trip gear is 
adjusted to suit the traction speed of the haulage 
system. It is emphasised, however, that since every 
tub which passes over the arrester in a forward direc- 
tion imparts a slight movement to the levers com- 
prising the arresting mechanism, there is no danger 
of these sticking, and the arrester becoming inoperative 
in case of need. Tubs travelling in the reverse direc- 
tion, we are informed, can freely pass over the arrester 
without operating it. The central trough, between the 
two hooks, it need hardly be added, allows the 
trailing couplings of the tubs to pass unhindered. 

The arresting mechanism and its carrier is mounted 
on two slide rails, constituting the brake of the system, 
arranged longitudinally between the running-track 
rails, as shown in Fig. 1. One of the slide rails is free 
to move in a lateral direction at its lower end, while 
the other is fixed. In its normal position the movable 
rail diverges from the parallel, the distance separating 
the two slide rails being greater at their lower end than 
at their upper end. The movable rail is held in the 
required position at its lower end by a strong helical 
spring and plunger, suitably encased to keep out grit 
and coal dust, as shown in Fig. 1. As will already 
have been made clear, the slide rails gradually and 
effectively check the downward progress of the sliding 
carrier when the arresting mechanism has seized a 
runaway tub. The braking is effected by the resistance 
offered to the motion of the carrier by the action of the 
| movable rail and the strong side pressure exerted upon 

it by the spring. The back end of the spring is sup- 
ported on a plate resting in a slot in the spring casing ; 
this plate can be lifted out of the slot when the tub 
has been finally arrested and the pressure on the carrier 
is thereby relieved, enabling it to be pushed back to 
its normal working position. When the plate is re- 
placed in the slot the appliance is again ready for action. 
| We understand that the arrester is capable of stopping 
| runaway tubs, whether running singly or in a train, 
}and that it has been thoroughly tested underground 
under actual working conditions, the reports concern- 
ing its performance having been very satisfactory. 
| Furthermore, while these tests were in progress, Messrs. 
Hadfields have continued to conduct exhaustive trials 
| and experiments in their own works in order to perfect 
| the appliance in every detail. 
| 














ATMOSPHERIC POLLUTION. 


In the hope of being able ultimately to find the 
| means of ending or materially reducing the extent of 
the smoke nuisance in the industrial towns, the Atmos- 
pheric Pollution Research Committee continued its 
investigations during the year 1933-34, aided by the 
various bodies now within its general scheme of work. 
The Department, of Scientific and Industrial Research 
originally instituted the scheme in which the committee 
acts in co-operation with some 77 bodies, mainly 
municipal authorities, while certain industrial organi- 
sations, such as the British Commercial Gas Association, 
Messrs. Cadbury Brothers, Limited, Messrs. The Gas 
Light and Coke Company, Messrs. The Newcastle-upon- 
Tyne and District Electric Lighting Company, Limited, 
Messrs. The Newcastle-upon-Tyne and Gateshead Gas 
Company, and the Lawes Agricultural Trust Experi- 
mental Station, Rothamsted, have also associated 
themselves with it. Most of these organisations, local 
authorities, and industrial concerns give financial 
contributions to the work, but there can be no doubt 
that Dr. H. A. Des Voeux, the Chairman of the Confer- 
ence of Co-operating Bodies, is correct in his contention, 
in his last report to that organisation, that there is 
room for a considerable extension in the list of co- 
operating authorities, and for a greater recognition of 
the importance of scientific investigation as a factor 
in dealing with the smoke problem. Appreciating the 
character of the work that is being done, and the way 
in which it is being correlated, we trust that improve- 
ment may be brought about in these matters so that 
the work may proceed with greater rapidity. Con- 
ferences of representatives of the co-operating bodies 
are held, and enable the aims and objects of the 
researches to be explained and the lines to be discussed 
upon which it is thought that useful practical appli- 
cations might be found. 

The work of the past year is reported on in the 
recent publication of The Investigation of Atmo- 
spheric Pollution, issued by H.M. Stationery Office, at 
a price of 5s. net. In this connection, the first matter 
to which attention may be called is that a method of 
obtaining a measure of the sulphur pollution of the 
atmosphere has been subjected to extended trials, and 
the results have been found to warrant its acceptance 
as a standard by the committee. The procedure, 
developed by Mr. B. H. Wilsdon, of the Building 








Research Station, consists in exposing cylinders coated 
with lead peroxide paste at the selected site, and, after 
one month of such action, to analyse the coating, as the 
index to the sulphur contamination. Its use does not 
involve the expenditure of much time or money, a 
re-setting and analysis only being necessary once a 
month, and it is eminently suitable for such cases 
where it is not particularly desired to determine the 
volumetric concentration of the gases in the air and 
their variation from day to day. What it really 
measures is the activity of the gases during the previous 
month, which depends upon other factors besides the 
gas concentration. The method is now in process of 
development to provide information in regard to the 
direction from which the pollution reaches the 
site. 

The measurement of daylight has presented some 
difficulties, but it is now stated that the officials of the 
Atmospheric Pollution Research Committee are co- 
operating with a firm of instrument makers, who are 
dealing with the development of a new apparatus 
mainly of an automatic type. The scheme involves the 
action of the light upon a photoelectric cell, which is 
used to charge a condenser to such an extent as to 
pass electricity through a neon lamp, and cause a 
counter to move forward one unit. When perfected, 
as it is hoped it soon will be, it is anticipated that it 
will prove a welcome addition to the apparatus available 
for the purpose of estimating the loss of light caused 
by smoke pollution. It is expected that with suitable 
filters it will be possible to measure either visible or 
ultra-violet light. 

In regard to determinations of the smoke from 
chimneys, valuable work has been done. It is mentioned 
that readings taken with a photoelectric instrument, 
devised for the purposes of the committee, can be 
compared with measurements of the optical density 
of the smoke within the chimney, where complications 
due to unevenness of sky illumination and reflection of 
light from the smoke column do not arise, the average 
of readings taken at quarter-minute intervals affording 
an index that is sufficiently good for most purposes, 
even though the conditions of the experiment are 
thought to be not entirely satisfactory. ; 

Now that the work of investigating atmospheric 
pollution has been in progress for nearly twenty years, 
it has been decided that the accumulation of deposit- 
gauge readings warrants their examination on a 
statistical basis, and Mr. B. H. Wilsdon has now been 
entrusted with the task of dealing with all the data so 
far available. 

In regard to the observations made during the year 
covered by the report, more stations from which 
returns were available showed increases in the deposits 
of tar than showed reductions. In the previous year 
the balance was the other way; a much more satis- 
factory condition. Great reductions are recorded, 
however, in deposits of carbonaceous matter other 
than tar, two-thirds of the stations reporting improve- 
ment, less than half that the proportion increases, and 
some few that it remains the same as in the previous 
year. Very similar results are recorded for soluble 
deposits. In regard to the soluble matter, as well as to 
the sum total of all the deposits, it has to be 
remembered that the results are affected by rainfall, 
and the year under consideration was one of greatly 
diminished returns. Taking the entire statistics and 
dealing with them as a general average, although the 
stations were not so distributed as to afford a true 
average for the whole country, some interesting results 
had to be recorded. The rainfall for the year 1933-34 
was but two-thirds of that of the previous year. The 
items grouped under insoluble matter were uniformly 
higher, and although tar gave the same returns as the 
general average, the carbonaceous matter other than 
tar and the ash were both below it. Because of the 
reduction of the soluble matter in the recorded deposits, 
due, it was thought, to the drop in the rainfall returns, 
the total solids showed a fall, and in comparison with 
the general average, were only 87 per cent. 

An interesting comparison between the results 
obtained in London and in Philadelphia, in the United 
States, made possible by the use in that city of the 
methods of observation developed in England, showed 
that the level of pollution was very much higher in 
the American case, and in every separate classification. 
In February of last year the returns for total solids 
were twice as much as that for London. Because of 
the results found in this first comparison, a preliminary 
one, it was reported by the investigaters there that 
the magnitude of the atmospheric pollution in Phila- 
delphia was great enough to warrant continuous study, 
publicity, and the definite determination of the chief 
classes of offenders. 








REGISTRATION OF ROAD VEHICLES IN GREAT BRITAIN. 
—The number of new motor vehicles registered in this 
country during March was 47,922, as compared with 
43,735 in March, 1934. The only class to show a decline 





was that of motor cycles. 
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NOTES ON NEW BOOKS. 


and in the qualities of lubricants used. 


tion and the properties which make an oil an efficient 
lubricant. 


of lubrication is of such a character that it can only 
be properly appreciated by those who have 
technically trained. This is not the case, however, 
with Lubricating Oil Tests and their Significance, by 
Mr. J. E. Southcombe, M.Sc., now in its third revised 
edition. This little work is published by Messrs. Germ 
Lubricants, Limited, London, its price being 2s. 6d. net. 
It is written for the benefit of the general reader, and ex- 


plains the essential details of oil technology in a concise | 


and lucid manner that will appeal to all who are in- 
terested in this important subject. Following a brief 
note on the classification of oils, the author deals with 
flash point, cold test, viscosity, carbon residue, oxida- 
tion, emulsification and other important physical and 
chemical properties. There is a brief description of 
the mechanical principles of lubrication, in which it 


is shown that whilst viscosity is an essential property | 


for fluid film, “ oiliness”’ is necessary for semi-fluid 
and boundary lubrication conditions. The remarks 
on specifications will interest those who want to ensure 
constant supplies of a particular oil which suits their 
machines. For the benefit of those who desire further 
information, a bibliography is appended. There are 


several illustrations showing apparatus used for oil | 


testing. The book can be recommended to all who 
require general information regarding the properties of 
lubricants and the principles of lubrication. 


Of all investigations into electrical phenomena, 
possibly no subject has attracted research workers 
more than that associated with high-voltage discharges 
and dielectrics. It is essentially a branch where the 
distinction between physics and te hnology scarcely 
exists, for no sooner is a certain effect investigated than 
practical developments are examined. For a concise 


summary on high-voltage phenomena, the excellent | 


monograph High-Voltage Physics (London: Methuenand 
Company. Limited, price 3s. net), by Mr. L. Jacob, a 
member of the Research Laboratories of Messrs. The 
General Electric Company, Limited, will be welcomed 


by workers and students alike. After a preliminary di- | 


gest of the production and measurement of high-voltage 
and electric fields, high-voltage electrons and positive 
ions are discussed. The remaining chapters are devoted 
to dielectrics—air, solids, liquids, and vacuum. The 
first part of the book gives a sound basis for the under- 
standing of the physics of cathode-ray and _high- 
vacuum thermionic tubes; the latter part constitutes 
a good introduction to the study of high-voltage 
phenomena. It will be appreciated that within the 


limits of a monograph space is not taken up with | 


descriptive matter, but a four-page bibliography will 
enable the reader to pursue his studies. 


In accordance with its title, Elemente der Elementaren 
Mechanik (Part 1), by Mr. K. H. Grossman, is a smal] 
book of some 100 pages, which covers the theory of ele- 
mentary mechanics with a judicious mingling of abstract 
theory and practical problems. The importance of 
vectorial methods of solution is emphasised, and they are 
used whenever applicable, while an appendix devoted 
to vectorial calculations is included. The first part, 
dealing with statics, covers the various theorems relat- 
ing to forces and moments in one plane It includes 
examples of rolling friction, and is extended to cover 
cases of a simply supported beam carrying concentrated 
and uniformly distributed loads, and of a hanging 
chain. The work in many places involves the use of the | 
calculus, and this would appear to put a severe strain 
on the mathematical capabilities of a student just 
commencing the study of mechanics. The method of 
presentation, common to many German text books, 
consists of short sections devoted to a particular branch | 
of the subject, accompanied by worked examples. 
As may be expected in an elementary book of this | 
standard, new material is lacking, but the method of 
presentation and the illustrative examples may be of 
value to the teacher of the subject in this country. 
It must be remembered, however, that as the English 
student is well catered for in the matter of elementary 
text- books, there is little scope for such books written | 
for foreign conditions. The use of the rather elaborate | 
system of notation and its Gothic characters is, more- 
over, only practicable with the printed page. The 
book is published by the author, at Ziirich, price, 3 fr. 


| 





The classical studies of Sir William Ramsay and 
others, dealing with the isolation and the properties 


It seems essen- 
tial, therefore, that all regular users of oils should at least 
know something about the general principles of lubrica- 


The subject covers a very wide field, and | 
much of the literature dealing with the various branches 


been 


| work add to the value of a truly interesting and 


| experiments which resulted in the establishment of the 


| with viscous flow is given in Ostwald’s Klassiker der 


Hagen. Poiseuille. Hagenbach, published by the 
Akademische Verlagsgeselischaft m.b.H., at 5°6 
|marks. This pamphlet contains three separate articles 
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| of the gases which are present in the atmosphere in 
Conse- 

Tue efficiency and reliability of modern machines are | quent upon the commercial application of argon for gas- 
largely due to improvements in methods of lubrication | filled electric lamps, quantities of neon became avail- 
The wide range of colours which 
| can be produced by applying neon as the predominant 
| gas is very largely the factor responsible for its exten- 
The fog-pene- 
trating properties of neon light have also found applica- 
tion in lighthouses, aircraft signalling, aerodrome-light- 
In the 
present volume, Neon, by Mr. 8. Gold (London : Crosby 
net), 
miscellaneous information is presented which is of 
the 
The | 


| very small quantities, are a fascinating story. 


| able as a by-product. 


| sive application for lighting pu 


ing towers, and other land and sea marks. 


Lockwood and Son, Limited; price 7s. 6d. 


value to neon manufacturers and advertisers, 
subject being dealt with in a popular manner. 
title of the volume is somewhat misleading; it is not 







a treatise on the gas itself, but deals in the main 


with neon tubes. 


consequent upon the results of these studies. The appli- 


No reference is made to the great 
scientific importance of neon due to the réle it has 
played in the theoretical study of the isotopes, and the 
rapid and wide developments which have ensued 


cation of neon-filled tubes for illumination purposes is 
due to the fact that the light emitted from the red 


end of the spectrum is of low frequency and long 


wave-length. Practically all the electrical energy 


expended in a neon tube results in the emission of 


red rays, whereas in an electric lamp with a red screen | 


only the red rays pass, all the remaining light rays 


being cut out. The more important sections of the 
volume deal with manufacture, types, installation, 
and the maintenance of neon signs. Power factors are 
considered and reference is made to striking potentials, 
practical applications of the discharge tube, and 
positive column tubes. The author discusses the 
elimination of radio interference and methods for the 
correction of such defects, an illustration being given 
of a circuit which has been tested and approved by 
the Post Office for the elimination of radio interference 
by neon signs. In general, the illustrations have been 
well prepared, but some could be improved upon by 
| incorporating more detail. 


| The substitution of welded-steel construction for 
castings is now finding ever-increasing fields of applica- 
tion in engineering work. The simple substitution of 
a welded structure, of the same form as that of the 
usual casting, does not always give the greatest satis- 
faction from the standpoints of fitness, production time 
and economy, and it is necessary to review the whole 
scheme of manufacture in every case if the possible 
savings are to be realised. In any application, success 
or failure, must depend largely upon the foresight and 
knowledge of the designer. While many efforts have 
been made to improve the process from the metallurgical 
standpoint, to accumulate knowledge on the physical 
| characteristics of the various forms of joints, and to 
|ensure that the welders are properly trained and 
capable of thoroughly sound work, the designer has 
been left to pick up what knowledge he can from what 
others have done, or attempted, as recorded in the 
| widely-scattered literature on the subject, or to deduce 
the workshop process from finished articles he has 
seen—a process often difficult and uncertain. The 
Association of Engineering and Shipbuilding Draughts- 
men have now come to his aid, to some extent, by 
the issue of Fabricated Welded Steel Construction, a 
pamphlet published by Messrs. The Draughtsman 
Publishing Company, Limited, London, and sold at 
3s. net., containing information on the fundamental 
essentials by Mr. J. Collinson. This is an admirable piece 
of work, showing the significance ofeach of the various 
factors that have to be considered in design, the study 
of which by any draughtsman will enable him to adopt 
a proper attitude towards many of the problems that 
must confront him, and will assist him in their solution. 
At the same time, it will enable him to see why changes 
in design have been adopted. The reproductions of 
photographs of typical examples of welded fabrication 


informative pamphlet of 50 pages. 


Nearly a century ago, Poiseuille, interested in 
phenomena affecting blood circulation, carried out the 


laws for viscous flow and led to the adoption of the 
term Poise for unit viscosity. An interesting account 
of Poiseuille’s and other pioneer work in connection 


Exakten Wissenschaften. Nr. 237. Der Strémungslehre. 


from Poggendorff’s Annalen der Physik wnd Chemie. 
The first, dated 1839, is an account of Hagen’s work 
with tubes ranging in diameter from 2-5 mm. to 6 mm. 
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gives a description of Hagenbach’s work in connection 
with the theoretical development of the laws for 
viscous flow and the experimental determination of 
viscosity. It is evident that the success that attended 
Poiseuille’s work was due to his use of small-bore 
or capillary tubes and the avoidance of kinetic energy 
or turbulence effects which produced the irregularities 
noticed by other workers. The text is supplemented 
with copious notes, and short biographies of Hagen, 
Poiseuille and Hagenbach are appended. The book 
forms an interesting addition to the literature dealing 
| with the mechanics of fluids. 











CATALOGUES. 


Cables and Wires.—Publications received from Messrs, 
British Insulated Cables, Limited, Prescot, Lancs, refer 
to Rockbestos cables for use in situations where excessive 
heating is experienced, trolley wire of copper, cadmium 
copper, or bronze, telephone and telegraph line wires, and 
condensers for neon signs. 

Electric Lighting.—Under the title The Reflector 
Messrs. Benjamin Electric, Limited, Brantwood Works, 
Tottenham, London, N.17, issue an attractive magazine, 
in which, by means of illustrations, they call attention 
to the merits of the light distributors they manufacture 
for use in factories, public buildings and houses. 

Brake and Clutch Linings.—A brochure entitled // 
You Could See Inside Your Brakes has been issued by 
Messrs. Ferodo, Limited, Chapel-en-le-Frith, Stockport, 
to enlighten motorists on the care of their brakes, and 
on testing their efficiency. In addition, it shows the 
recommended type of brake lining for each make of car 

Superheaters.—Messrs. The Superheater Company 
Limited, Bush House, Aldwych, London, W.C.2, hav: 

ublished a brochure dealing with the value of super 

heated steam in industry, and describing the design 
construction and application of MeLeSco superheaters 
heat exchangers, and kindred plant which is extensively 
used for power and process work. 

Induction Motors.—Loose-leaf catalogue inserts have 
been received from Messrs. Higgs Motors, Limited, 
Birmingham, 6, which give capacities, speeds and other 
particulars relating to their standard ranges of protected 
and screen-protected continuously rated, slip-ring and 
squirrel-cage induction motors ; also for totally-enclosed 
machines, and loom motors. 

High-Frequency and Induction Furnaces.—The uses 
construction and results obtained with Ajax-Northrup 
high-frequency furnaces are described in a pamphlet 
received from Messrs. Electric Furnace Company. 
Limited, 17, Victoria-street, London, 8.W.1. A similar 

ublication affording the same information about Ajax 
NV yatt induction furnaces accompanied it. 

Searchlights—Advertising sheets received from Messrs 
The London Electric Firm, Brighton-road, South 
Croydon, Surrey, call attention to the stocks they hold o! 
searchlight. projectors suitable for military, naval, cloud 
writing or display purposes. They are of different sizes. 
but mainly 120 cm. The firm also make 24-in. display 
searchlights, which they supply on sale or hire. 

Chain Speed Transformers.—A catalogue relating te 
speed-changing units, either increasing or decreasing 
and making use of chain drives, has been published by 
Messrs. The Renold and Coventry Chain Company, 
Limited, Renold Works, Didsbury, Manchester. A ver} 
interesting feature of this catalogue is the method shown 
of determining the size and unit required for any specifi 
case. 

Floor Cleanser.—Messrs. The Staveley Coal and Iron 
Company, Limited, Chemical Sales Department, neal 











The second, dated 1843, contains a summary of 
Poiseuille’s work and results. The third, dated 1860, 


Chesterfield, have put upon the market a dry scouring 
material, known as Stadus, with which the simple opera 
tion of sweeping is claimed to give much more satisfac 
tion than the old methods of wet scrubbing of floors. 
Literature sent to us testifies to its success in industria! 
works, public buildings, &c. 

Commercial V ehicles.—A recent copy of The Armstrong- 
Saurer Bulletin, the house m ine of Messrs. Armstrong- 
Saurer Commercial Vehicles, Limited, Great West-road 
Brentford, Middlesex, contains articles of special interest. 
by Captain Richard Twelvetrees, giving the details of. 
and report on, an endurance test on a Samson eight 
wheeler, and by Mr. H. Scott Hall on the firms 
maintenance scheme. 

Multi-Tubular Boilers —A new catalogue issued by 
Messrs. Ruston and Hornsby, Limited, Lincoln, gives 
descriptions, with illustrations, of loco-multitubula: 
boilers of two types: one for pressures up to 120 lb. or 
150 lb. per square inch, and the other for hot-water 
service in connection with installations in which return 
tubes are used. Units with capacities up to 4,600 Ib 
per hour are obtainable. 

Mechanical Handling Equipment.—A very wide range 
of mechanical handling equipment, consisting of various 
types of conveyors, magnetic separators, elevators ol 
all types, rotary and vibratory screens, &c., is dealt 
with in a catalogue received from Messrs. Marco Conveyo! 
and Engineering Company, Rowin Works, Leytonstone 
London, E.11. The illustrations depict clearly th 
features of the firm’s products. 

Forced- Air Circulation Furnaces.—Messrs. Birmingha 
Electric Furnaces, Limited, Birlec Works, Tyburn-road 
Erdington, Birmingham, call attention, in a descriptiv: 
catalogue, to improvements made in the design of the 
forced-air circulation furnaces of the electric resistance 
type for use in heat treatment. By modifications in the 
air-circulation system it has been found possible to 


' increase the output of the furnaces by 25 per cent. 
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THE VARIABLE-PITCH AIRSCREW. 


In an article in our issue of February 22, 
on page 203, ante, we drew attention to the great 
progress made in America by the variable-pitch 
airscrew, and propose now to consider in greater 
detail some of its merits. 

The requirements of an aeroplane are such that 
its engine and airscrew should provide the greatest 

sible thrust horse-power at all flying speeds. 
When climbing and leaving the ground the forward 
speed is much less than the top speed when flying 
level, and at such reduced flying speeds a correspond- 
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ing increase of thrust is required to ensure that the 
greatest margin of effort shall be available for gaining 
height. 

An airscrew will automatically produce an in- 
creased thrust when the forward speed of the 
aircraft is reduced, but this increase is necessarily 
accompanied by a diminution in engine speed and 
consequent lessening of the total available horse- 
power. As will be seen later, the actual loss of 
power from this cause is often, especially in the 
case of aircraft of modern design, quite large and 
seriously affects the performance of the machine. 
Two methods have so far been tried to overcome 
the difficulty, namely, the use of change-speed 
gear-boxes between engine and airscrew and pro- 
vision of pitch adjustment on the airscrew itself. 
The second method has so far proved the most 
sucessful, and for many types of aircraft is now in 
common use. By reducing the pitch when the 
forward speed is low the engine is enabled to reach 
its full rated revolutions per minute, and so the 
maximum horse-power is made available over a 
far wider range of speed. 

The importance of the variable-pitch airscrew is 
very much greater than was the case a few years 
ago, owing mainly to the circumstance that develop- 


ments in aircraft have, by clean designs and the use | 
of auxiliary lifting surfaces, led to increased range of 
speed in the air and, on account of higher speeds | 


and the use of geared engines, to more efficient air- 
screws of greater pitch/diameter ratio. 

It is clear that the importance of the variable- 
pitch airserew becomes greater as the range of 
flying speed increases, but it is not always recognised 
that the characteristics of the airscrew employed 





extent of the advantage to be gained by pitch 
variation. 

Effect of Pitch/Diameter Ratio.—Efficient air- 
screws have necessarily a high pitch/diameter 
ratio and with such the advantage of varying the 
pitch is most marked, as at reduced flying speeds 
they permit a large increase of engine power to be 
efficiently converted into extra thrust horse-power. 
In the case of the airscrew of low efficiency and 
small pitch/diameter ratio the drop in engine speed 
with a fixed screw is less; moreover, the gain in 
engine horse-power by the reduction of the pitch 
is to some extent offset by a drop in actual pro- 
peller efficiency, so that the 
net gain is much smaller. 

The two curves, Figs. 1 
and 2, shown are taken, 
one from the paper read in 
1928 by Dr. Hele-Shaw, 
F.R.S., and Mr. T. E. 
Beacham before the Royal 
Aeronautical Society, and 
the other from a contribu- 
tion made by Mr. C. C. 
Walker to the discussion. 
Mr. Walker’s curves were 
for an airscrew of larger 
pitch-diameter ratio that 
was in use at that time, and 
represented his opinion of 
what would be obtainable 
(with a reservation about 
practical difficulties) if ini- 
tial propeller conditions 
could be made ideal. Since 
the date of the paper the 
increase in top speed and the 
use of geared engines has 
tended generally to make 
airscrew design develop in 
the direction of Mr. Wal. 
ker’s ideal conditions. In 
the case of both curves it 
has been assumed that the 
airscrews are of normal de- 
sign and are arranged to ab- 
sorb full engine power when 
the machine is in level flight. 

By comparing the two fixed-pitch curves, it will 
be noted that with a given engine the airscrew of 
the larger pitch/diameter ratio will provide ap- 
proximately 10 per cent. more thrust horse-power 
at all speeds. If, however, the high pitch screw is 
made variable it will be noted that there is a large 
additional gain in thrust horse-power at reduced 
speeds and the engine and screw then become a 
most efficient power unit over the whole speed range. 
With the small pitch screw the improvement effected 
by pitch variation will be seen to be smaller, but 
nevertheless important, if the best performance of 
the aircraft is to be obtained. 

Effect on Take-Off—Apart from performance in 
actual flight, the variable-pitch airscrew has a most 
important advantage for many classes of aircraft 
in increasing the thrust available during the take- 
off run on the ground and so reducing its length. In 
order to make this clear, the two curves referred to 
above have been shown dotted below an assumed 
minimum flying speed in each case ; and it will be 
seen that the increase of thrust obtained by 
varying the pitch is relatively greater during the 
take-off run than in the air. 

Mr. Folland gives the result of a test on a Gloster 
Gamecock with a normally aspirated ungeared 
engine, where “the take-off run was 122 yards 
with a variable-pitch airscrew compared with 
90 yards for a fixed-pitch screw. The American 
N.A.C.A. Technical Note 484 for a 7-seater low-wing 
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monoplane of the latest design gives calculated figures | 


of take-off runs for a fixed-pitch propeller of 9 ft. 


diameter and variable-pitch screws of 9 ft. and 10 ft. | 
diameter, respectively, as 1,455 ft., 916 ft., and 669 ft.” | 


Such improvements in take-off are of particular 
importance in the case of long-range machines which 
start with a heavy load of fuel and of seaplanes 
where the resistance to the passage of the floats 
through the water reaches a peak value before 
take-off which is often a limiting factor in the 


constitute an important factor in assessing the design of the airscrew. 





Effect on Fuel Economy.—Fuel economy when 
flying at cruising speeds is another important 
advantage in those cases where exact adjustment of 
pitch can be made. With the fixed-pitch airscrew _ 
the level speed of the aircraft can only be limited 
by throttling the engine, and thus reducing its 
actual thermal efficiency. By varying the pitch, 
however, the reduced speed can be attained with 
any desired compression pressure, and in practice 
it has been found with commercial aircraft that it is 
possible to increase the cruising speed and at the 
same time diminish the fuel consumption without 
any increase of engine maintenance, an incidental 
advantage also being that the propeller noise and 
consequent discomfort to the passen is dimin- 
ished at the same time. The diminution of fuel 
consumption reduces the weight of fuel to be carried 
and offsets the extra weight of the variable-pitch 
screw, 

General Construction of Variable-Pitch Airscrews. 
—The various variable-pitch airscrews now in 
common use all employ two or more airscrew blades 
mounted in a hub in such a manner that they can be 
rotated through a few degrees on axes at right 
angles to the shaft. Although the shape of the 
blade surface can only be made a true helix for one 
position, the departure in practice is not sufficient 
to have any appreciable effect on the efficiency. 

The blades so far have only been made of metal 
as no satisfactory method of securing a wooden 
blade to a rotatable socket has yet been devised. 
Such blades are fairly heavy and therefore subject 
to very large centrifugal forces and must be mounted 
in their hub by means of ball or roller bearings in 
such a manner that the variable-pitch mechanism 
can rotate them without undue effort, 

Apart from the friction of these bearings the pitch- 
varying mechanism has to overcome the aerody- 
namic torque exerted on the blades due to their 
passage through the air, and the torque due to 
centrifugal force on the mass of the blades them- 
selves. With the blades at present used the latter 
is by far the largest force to be dealt with. Fig. 3 
is a rough sketch of an airscrew in order to 
explain how this centrifugal torque is caused. 
Consider each blade to be divided into lamin / 1 and 
each lamina to be divided into two parts by the blade 
axis, as shown by tne dotted lines, and the respective 
centres of gravity of each half of each lamina to 
be at a and }, respectively. The error in assumin 
the mass of each half to be concentrated at a and 
will be small. Neglecting this error the resultant 
centrifugal force on the two halves will be R, and 
R,, respectively. Each of these forces can be 
resolved into C, and C, parallel to the blade axis 
and T, and Ty, at right angles to the blade axis. 
It will be seen that T, and T, both exert a torque 
on the blade tending to reduce the pitch. The sum 
of the torques on all the laminz will give the total 
centrifugal torque which has to be overcome. 

The extent of this total centrifugal torque is 
largely influenced by the shape of the blades near 
the root. Where the aerofoil section is continued 
right to the root (usually for the purpose of provid- 
ing good engine cooling) the torque is much greater 
than where the sections near the root are of approxi- 
mately circular form, as is the case with many 
airscrews of American design. 

Certain variable-pitch airscrews provide means 
for balancing the centrifugal torque either by bob 
weights or balance springs, and in one case (viz., the 
Ratier airscrew) by making the attachment between 
blade and hub in the form of a ball-bearing screw 
and nut so that as the pitch is increased the blades 
move slightly outwards. 

Mechanisms for Varying the Pitch.—Many different 
methods have been employed for this purpose, in- 





cluding mechanical, electrical, hydraulic and pneu- 
matic. Possibly the earliest were of the direct 
mechanical type where the pilot varied the pitch at 
will by turning a handwheel or operating a lever 
in the cockpit. 

One method of transmitting the required motion 
to the rotating airscrew by means of an epicyclic 
train of wheels was developed at the Royal Aircraft 
Establishment and used with success on certain 
British airships. Other mechanisms of this type 
employ either a plain lever or a screw and nut 





mechanism operating cranks on the blades through 
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a ball thrust race surrounding the propeller shaft. | 
These direct mechanical types enable any desired 
pitch to be selected but require an undesirable 
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the full engine power. The pilot is provided with a 
governor control for two purposes: one to permit 
him to exceed the rated revolutions per minute in 


- amount of effort from the pilot, and in the case of | an emergency and the other to reduce the governed 


multi-engine machines the distant control required 
is difficult to arrange. 

Other designs are of the power-operated mechani- | 
cal type (such as the Smith airscrew and that of 
Capt. Forsyth’s design) in which the pilot controls | 
two clutches or brakes which bring a train of gears | 
connecting the engine with the blade roots into 
action in either forward or reverse directions. 
relieves the pilot of any mechanical effort, and with 
suitable pitch indicators this method can be used 
to select any given pitch. 

Other types of power-operated variable-pitch air- 
screws, such as that developed by the Curtiss 
Company, are operated by an electric motor which 
is arranged to turn the blades through suitable 
reducing gear. In the case of the Curtiss type, the 
motor is controlled by means of a reversing switch 
and a pitch indicator in the cockpit, the arrange- 
ment being that the pilot sets a pointer to the 
required pitch and this starts the electric motor, 
which automatically cuts out when the pitch 
indicator shows the required pitch to have been 
reached. 

A two-position type (i.c., the Hamilton), now 
very widely used in America, which also relieves the 
pilot of any serious mechanical effort and lends 
itself to distant control, is a hydraulic type usually 
employing the engine oil pressure and operating 
the blades by means of cranks coupled to a single- 
acting piston working in a cylinder arranged along 
the axis of the shaft. This is a two-pitch arrange- 
ment only. To move the blades in the reverse 
direction the centrifugal force of bob weights is 
employed. 

The types so far described are all operated by the 
pilot and, although in the case of the power-operated 
arrangements, the pilot is relieved of the mechanical 
effort necessary, he still has the duty of selecting 
the pitch required in any set of circumstances. 
There is general agreement that for all types of 
aircraft it would be an advantage to relieve the 
pilot of this duty and that in the case of fighting 
aircraft it is almost essential that the operation 
should be automatic. Briefly, the disadvantages of 
direct control are :—(a) In attending to the pitch 
control the attention of the pilot may be diverted 
from some more important duty. (6) During rapid 
changes in the altitude of the aircraft it would be 
impossible for the pilot to change the pitch control 
to give the most effective performance all the time. 
(c) The pilot might open the throttle when there 
was too fine a pitch and wreck the engine. 

Automatic Types.—Many attempts have been 
made to produce spring-controlled self-regulating 
airscrews. These have usually employed the 
centrifugal turning moment on the blades or on addi- 
tional bob weights, the arrangement being such that 
an increase of engine speed will tend to increase the 
pitch, but the attempts have been attended with 
difficulties due to friction and hunting. 

In the Eclipse airscrew, however, a novel principle 
is made use of, regulation being automatically 
effected by the propeller thrust. The whole air- 
screw is free to slide a short distance axially on the 
shaft, being restrained by means of springs. The 
axial movement is arranged to turn the blades by 
means of simple connecting levers, the effect being 
that the pitch of the blades is automatically reduced 
with increase of thrust. 

We believe the only automatic hydraulic system 
at the present time employs the Hele-Shaw Beac- 
ham principle, which, has been developed in this 
country by the Glos.er Aircraft Company. In this 
airscrew the blades are rotated by means of a hy- 
draulic piston working in a cylinder supplied 
with oil from a governor-controlled pump. The 
arrangement is such 
rises the pitch increases and vice versa, so that 


by controlling the pitch the governor keeps the | 


speed of the engine constant. The pilot, there- 
fore, by opening his throttle can use the full power 
of his engine without exceeding the prescribed 
revolutions per minute, and no matter what the 
altitude of the aircraft may be the pitch is auto- 
matically adjusted to permit the airscrew to absorb 


This 


that if the engine speed | 





speed for cruising conditions. 








EARLY TRACTION ENGINES. 
By F. H. Gutrorp. 
* (Concluded from page 433.) 


Messrs. BuRRELL, in 1878, commenced to use a 
clutch change-speed arrangement designed by their 
chief draughtsman, Mr. Edwards, which satisfactorily 
overcame the difficulty experienced in three-shaft 
engines of suitably proportioning both fast and slow 
speed pinions to give the best results in service. 
In the Burrell-Edwards’ arrangement, the fast speed 
is placed next the bearing with the slow speed out- 
side it, exactly the opposite of the usual arrange- 
ment. The pinions are carried by sliding forks, 
and either can be moved into or out of gear by a 
single lever having one end working on a pin on the 
inner fork and its centre on a pin on the outer fork. 
A small swivelling catch is moved to hold the one 
fork stationary whilst the other is being engaged, 
preventing both pinions being put into gear together 
but allowing them to be disengaged to give a free 
engine for belt work. Messrs. Burrell continued to 
construct three-shaft engines with this arrangement 
of gearing until they ceased business in 1928, main- 
taining that no harm could possibly result from plac- 
ing the first motion gearing outside the bearing, as it 
only had one-sixth of the strain imposed on the last 
motion gearing to bear and the latter has necessarily 
to be outside the brackets. They stated that “ the 
simplest arrangement of gearing enables the engine 
to pull the greatest load with the lowest piston speed 
and consequently the lowest fuel consumption,” 
but nevertheless the majority of the other firms in 
the trade eventually adopted the four-shaft type 
with most of the gearing inside. Fig. 14, on the 
opposite page, shows a Burrell 8-n.h.p. single engine 
of 1896. Fig. 15 illustrates a three-shaft engine, by 
Messrs, W. Allchin, Ltd., of Northampton, in 1893, 
having the slow-speed gearing on the left-hand side, 
inside the flywheel and the fast speed on the opposite 
side of the engine. This arrangement was used from 
1881-99 and represents another method of enabling 
the gearing to be correctly proportioned to the work 
required of the engine. 
| Mr. Box’s patent traction-engine, brought out in 
1877, by Messrs. Fowell and Sons, of St. Ives, near 
| Huntingdon, was a complete departure from 
‘accepted design. A cross-shaft under the boiler 
barrel, driven by spur gears from the crankshaft, 
carried disc wheels which drove the rear road 
wheels of the engine through coupling rods carried 
on crank-pins, after railway locomotive style. The 
road wheels were loose on the axle and the power 
was transmitted through brake straps encircling the 
| driving discs. The engine was mounted on springs 
and in the earlier examples front steerage was used. 
| Fig. 16 shows an 8-n.h.p. engine by Messrs. Fowell, 
jabout 1888, but some later on, constructed from 
| 1894-96, had the cylinder at the smokebox end. 
| Messrs. Robey and Company built a few in 1879, 
land they worked very satisfactorily despite their 
| novel driving arrangement. 
| Messrs. Clayton and Shuttleworth’s engine during 
| the 1875-96 period is shown in Fig. 17, which illus- 
itrates an 8-n.h.p. engine built in 1888. Steer- 
ing was controlled by a rack extended back from 
|the forecarriage, so that the teeth engaged with a 
worm on the steerage barrel under the boiler. The 
idle pinion was retained until 1883, and the com- 
pensating gear arranged on the countershaft, whilst 
| onan 1891 high-speed governors replaced the old, 
| low-speed type shown, which were somewhat slow 
|in their response to variations in load. For excel- 
|lence of workmanship these engines were probably 
unsurpassed. 

The four-shaft engine was introduced in 1878, by 
Messrs. Aveling and Porter. 
slow-speed pinions keyed on to the crankshaft and 
the double-speed wheel on the second shaft was 
moved transversely into or out of gear by one lever. 
The third shaft was carried across the faceplate, 
being driven by a pinion on the second shaft and, 











It had the fast and | 


in turn, giving motion to the main axle through a 
spur ring enclosing the compensating gear. An 
8-n.h.p. engine of this design built in 1886 by the 
Rochester firm is shown in Fig. 18. Messrs. John 
Fowler and Company adopted a similar arrangement 
later in the same year (1878), but it was not until 
1882 that any other maker used it, when Mr. E. 
Foden commenced constructing traction engines. 
Messrs. Marshall introduced the four-shaft type in 
1890, Messrs. Ransomes in 1892, Messrs. Clayton 
and Shuttleworth in 1897, and Messrs. McLaren and 
Messrs. Robey in 1900. 

The inside gearing certainly has the advantage of 
running more quietly and the extra shaft enables the 
cylinder to be placed close to the smokebox tube- 
plate without shortening the boiler barrel and tubes, 
this having been found to be the best position to 
avoid priming. Some difficulty was experienced at 
first by old users, due to the four-shaft engine 
running the opposite way from its predecessor and 
consequently requiring the reversing lever to be in 
the forward notch when driving a threshing machine, 
&c. In some cases, owners changed over the eccen- 
tric rods, which made the engines extremely awk. 
ward when shunting into position in stackyards. 


| 











THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM.—III. 


| CONTINUING our account of the British Indus- 
| tries Fair at Birmingham, we may next take the 
instruments exhibited by Messrs. Cooke, Troughton 
and Simms, Limited, Buckingham Works, York. 
The surveyor’s level shown in Figs. 58 to 64, 
page 564, and Figs. 65 and 66, Plate XXVII, is 
known as the firm’s Series 300. Figs. 58, 65 
and 66 are side and end views of the instrument, 
from which it will be seen that the telescope 
is of the internal-focussing type. Focussing is 
effected by moving a negative lens system, situated 
inside the telescope tube, about midway between 
the objective and the eyepiece, by means of rack 
and pinion gear. In comparison with external- 
focussing telescopes, still commonly used, the 
internal-focussing mechanism has the advantages 
that the tube can be constructed as as to exclude 
all dirt and moisture from the interior, the balance 
of the instrument is not appreciably disturbed by 
the operation of focussing, errors of collimation 
can be avoided, and the constant used in tacheo- 
metry can be made negligibly small. On the other 
hand, in the external-focussing telescope the glass- 
air surfaces are two less in number than in the 
internal-focussing telescope, and the loss of light, 
which amounts to about 5 per cent. at each glass- 
air surface, is therefore greater in the former type. 
In practice, however, any deficiency arising from 
this cause in the case of an internal-focussing 
telescope can be more than compensated for by 
increasing the aperture ratio. Except, therefore, 
for first-order geodetic instruments, which are 
mainly used for long sights involving little focussing, 
and may also be employed for astronomical observa- 
tions, Messrs. Cooke, Troughton and Simms invari- 
ably use telescopes of the internal-focussing type. 
In designing the Series 300 level, the makers have 
endeavoured to produce an instrument of the 
smallest possible dimensions which will give an 
‘ample margin over the accuracy required for all 
ordinary levelling operations. By employing 
certain new types of optical glass, it has been possible 
to make the aperture of the object glass, which 
controls its resolving power, the same as that 
formerly employed in a 14-in. level, viz., 1-5 in., 
although the tube is little more than half the 
length of that employed in the larger instrument. 
In the new level, the equivalent focal length of the 
optical system is 8-2 in., and a magnification of 
25 diameters is obtained. One of the essential 
requirements of a suryeyor’s level is, of course, that 
| the line of sight shall remain constant throughout 
| the focussing range, and this is ensured with the 
| internal-focussing telescope by the fact that the 
|moving element is geometrically mounted and 
| caused to travel in a straight line along the opt al 
|axis. Focussing is effected by rack-and-pinion 
gear, as shown in the transverse section, Fig. 60. 
| Another desideratum is that the relationship 
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Fig. 14. 


BuRRELL 8-N.H.P. ENGINE; 1896. 





Atucnin 7-N.H.P. Enaine; 1893. 
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Fie. 16. 


FowerE.ut-Box ENGINE; 


1888. Fig. 17. CLaytTon 











Fie. 18. 


between the line of sight and the spirit level shall 
be permanent. As, however, the indication of 
level depends upon the perfection of shape of a) 
glass vial, in which minute changes may occur for | 
some months after manufacture, it is necessary to 
provide means whereby the surveyor can remove | 
any small discrepancy from time to time. It is! 





AVELING AND Porter Four-SHart ENGINE; 1886. 


possible, however, if the 
means for making this 
adjustment are not care- 
fully designed and con- 
structed, that strain may 
be introduced into the 
metal or glass compo- 
nents, and a further loss 
of adjustment may occur 
as the parts ultimately 
recover from the strain. 
In the Series 300 level, 
special precautions have 
been taken to secure per- 
manence of adjustment 
in this respect. The 
brackets which carry the 
spirit-level unit, for in- 
stance, are cast in one 
with the telescope tube, 
and the glass vial is held 
in a geometric mount, and 
cannot be strained. The 





ends of the metal level | 


container are fixed to the mount in such a manner 
that no relative movement can take place between 
them, while the adjusting screws are in compression 
and are consequently less liable to variation than 
if they were subjected to tension. Fig. 59 shows the 
method of mounting the level, and also illustrates 
the prismatic level reader and illuminator. These, 














AND SHUTTLEWORTH 8-N.H.P. ENGINE; 1888, 


it may be noted, are mounted independently of the 
level tube, so that if the instrument is grasped, no 
strain is imposed on the level tube, which is’ also 
protected by a metal guard and glass window. 
The sensitivity of the level is such that an angular 
movement of 30 seconds in the vertical plane gives 
| a bubble movement of 0-1 in. A single differential 
|serew is used for final levelling, the arrangement 
| giving an extremely fine movement. 

The optical system of the level reader is illus- 
trated by the diagrams reproduced in Figs. 61 and 62. 
The arrangements are such that images of half 
| of each of the two ends of the bubble are made to 
|appear side by side in an eyepiece, as shown in 
Fig. 63, and when the telescope is tilted the two 
images move in opposite directions. Level is 
indicated when the two images coincide, as shown 
in Fig. 64. Referring to Figs. 61 and 62, it will be 
seen that two long, narrow right-angled prisms 
are placed in line over one-half of the bubble, so 
that each reflects an image of half of the end of the 
bubble towards the centre. The abutting ends of 
these prisms are bevelled, as shown in Fig. 62, so as 
to reflect the images of the ends of the bubble in 
a direction at right angles to the axis of the vial, 
and a third prism, also shown in Fig. 62, again 
reflects them at right angles to the eyepiece. It 
will be clear, on inspection of Fig. 61, that if the 
bubble moves from the central position in which it 
is drawn, the half image of one end will move 
upwards, and that of the other end will move 
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downwards, so that the observer looking through 
the eyepiece will see them as in Fig. 63. He then 
adjusts the telescope by means of the differential 
screw until the two images coincide, as in Fig. 64, 
the coincidence indicating that the telescope is 
exactly horizontal. We understand that the degree 
of refinement with which the telescope can be 
levelled in this way is well in excess of all practical 
requirements. It will, of course, be obvious that 
the adjustment is not affected by a change in the 
length of the bubble. 

Since the provision of a horizontal circle on a level 
enables the instrument to be used for certain work 
for which a theodolite would otherwise be required, 
arrangements are made for fitting such a circle to 
the Series 300 level, if required, and the instrument 
‘llustrated is so fitted. The circle, which is of glass, 
is located as indicated in Fig. 60, and is fixed to 
a metal mount and read by a microscope having 
a graticule micrometer in the eyepiece. The circle- 
reading microscope is mounted to the right of and 
below the telescope tube, as shown in Figs. 58 and 
66. The method of illuminating the circle is illus- 
trated on the right in Fig. 60, and as the lower side 
of the circle is silvered, the readings are excep- 
tionally clear and bright. The circle is divided in 
degrees, each alternate division being numbered, 
while the graticule is graduated to read to 10 minutes 
directly ; by interpolation, it is possible to read 
angles to 2 minutes of arc. A clamp and slow- 
motion gear are provided for controlling the move- 
ment of the instrument in azimuth. 

The instrument is provided with a triangular level- 
ling base, as shown in Figs. 58, 65 and 66, provision 
being made for taking up the wear in the threads of 
the levelling screws. The method of attaching the 
base to the tripod automatically prevents any side 
movement of the feet of the levelling screws. A 
tripod of the one-piece type, the upper part of 
which is visible in Fig. 65, having framed legs of 
circular section, has been standardised after exten- 
sive tests under various conditions of wind and 
weather, but a telescopic tripod can be supplied if 
preferred. The level is fitted in a metal carrying 
case provided with a ‘eather handle, the clamping 
arrangements being cast integral with the case. 
The latter measures 9} in. by 4} in. by 6 in. The 
weight of the instrument itself is 5 lb., the one-piece 
tripod weighing 11} 1b., and the case and accessories 
4 lb. The accessories include a ray-shade for the 
telescope objective, shown in position in Fig. 65, 
a plummet and adjusting tools. 

Although the association 


of the mechanical 


engineer with the optical physicist may be said to | 


date from the time of Henry Maudslay, it is only 
within recent years that optical aids to precision 
have become a normal feature of commercial 
engineering production, and that the apparatus 


| employed, while retaining the delicacy of a scientific 
instrument, has acquired the more robust character- 
istics of a workshop tool, requiring only average 
care and skill in manipulation. This trend of 
development is exemplified in the optical comparator 
shown by Messrs. Cooke, Troughton and Simms, 
Limited, and illustrated in Figs. 69 and 70, on the 
opposite page. Designed to supersede the use of 
high and low limit gauges in the routine inspection 
of quantity-produced components, the comparator 
indicates differences between a reference standard 
and a specimen under test by the position of a 
line of light upon a segmental scale of ground 
glass. 

A column 2 in. in-diameter and about 12 in. 
high, mounted on a substantial base plate, supports 
a scale-box which contains, and incidentally pro- 
tects, a system of mechanical and optical levers. 
The reference standard is placed upon a table 
attached to the base plate, and a plunger on the 
seale-box is brought into contact with the upper 
surface of the piece. The position of the scale-box 
| upon the column is approximately set by means of 
the spiral shown, and the vertical level of the table 
is also capable of adjustment until, when contact 
is made with the plunger, the line of light coincides 
with the zero line on the scale, which is at mid- 
length of the arc. The part to be tested is then 
substituted for the standard and the plunger brought 
|into contact as before. Any difference between 
| the height of the piece under test and the reference 
| standard is shown by a corresponding movement of 
| the line of light above or below the zero on the scale. 
The amplification is 1,000 times, 1/10,000 in. being 
represented by ;'; in. on the scale. The plunger is 
raised while the pieces are changed by a lever at 
the side of the instrument, and is held in contact 
| by a helical spring, the accuracy of reading being 
|thus independent of the touch of the operator. 
Adjustable indicators on either side of the scale can 
be set to show the permissible limits of tolerance. 
The source of light is a standard 4-volt straight- 
filament bulb, the light passing through a system of 
lenses and a slotted plate to fall upon a tilting 
mirror forming part of the train of magnifying levers, 
| whence it is reflected to the scale. The instrument, 
| which weighs only 14 Ib., and is therefore readily 
| portable, will gauge parts up to 6 in. in height, and 
| can be fitted, if required, with back and side stops 











| for positioning the parts on the table. The scale is 
| divided to 0.0001 in. over a total range of 0-006 in. ; 
| #.¢., there are thirty divisions on each side of the | 
| zero line. 
Also exhibited by Messrs. Cooke, Troughton and 
Simms, Limited, and of particular interest to the 
metallurgist, is the motor-driven automatic grinding 


|and polishing machine shown in Fig. 71, for pre- 


paring metallurgical specimens for the microscope. 


The grinding disc, smeared with abrasive paste, is 
attached to the upper end of a vertical spindle, 
which rotates within the bow] to be seen on the left 
of the figure. The polishing head, which propels 
the specimen over the surface of the disc, is fixed to 
the end of an arm pivoted on a pillar which acts as a 
fulcrum, allowing for adjustment of the pressure 
applied to the specimen, by varying the position of 
the balance weight. A short ball-ended spindle 
projects downwards from the polishing head and 
is placed eccentrically to the driving pulley, thus 
imparting a to-and-fro motion to the specimen over 
the surface of the abrasive dise. The ball end fits 
loosely in a hole drilled in the specimen, which is 
therefore caused to rotate on its own axis by the 
combined effect of the reciprocating movement and 
the rotation of the polishing disc. The throw of the 
eccentric spindle can be varied to suit the require- 
ments of particular materials, and to avoid any 
effect of excessive friction upon the finished surface 
when dealing with specimens of relatively large size. 
A single belt from a small motor serves to turn both 
the polishing disc and the polishing head, three 
speeds being provided to deal with different classes 
of material. A belt-tensioning device is incorporated 
in the base of the machine, which also contains the 
switch for starting and stopping the motor. In 
addition to the variable stroke of the polishing head, 
a further adjustment of the motion is provided by 
varying the amount by which the centre line of the 
polishing arm is offset from the plane of the spindle 
in the bowl. The makers recommend that the 
throw of the eccentric spindle should be about one- 
third of the diameter of the specimen, but this is 
best determined from experience with the materials 
handled, as it has been found impracticable to lay 
down rules to meet all conditions, owing to the 
number of factors involved. es te 

After grinding, the specimen is polished by sub- 
stituting for the bowtie a dise a disc covered with 
Selvyt or some other suitable polishing medium. 
The specimen should, of course, be filed as flat as 
possible before being placed in the machine, and 
the perfection of the filing largely governs the time 
taken in grinding. Generally, however, it is found 
that five minutes’ operation suffices to remove all 
file marks, and a further five to ten minutes !s 
occupied in polishing. Specimens of very small 
size or irregular shape can be held by placing them 
within a brass ring laid on the polishing disc ; pitch, 
Wood’s metal, or resin mixed with beeswax being 
then run into the ring to hold the specimens in 
place. Hand-polishing, although still largely used, 
has obvious disadvantages, and calls for @ con- 
siderable degree of skill to ensure a ‘satisfactor) 
finish. The Cooke polisher, it is claimed, while 
calling for a certain amount of experience in making 
the various adjustments to suit particular materials, 
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Fig. 71. 


METALLURGICAL GRINDING AND PoLisHiING MAcHINE; Messrs. CooKE, 


TROUGHTON AND Simms, LIMITED. 


effects a valuable saving in time, and largely 
eliminates the defects to which hand-polished 
specimens are liable. 

Messrs. The Rapid Magnetting Machine Company, 
Limited, Magnet Works, Lombard-street, Birming- 
ham 12, are showing various designs of electro- 
magnetic separators, lifting magnets, scrap-sorting 
magnets, chucks, clutches, and so on. Perhaps 
the most striking exhibit is a new model of separator 
for feebly-magnetic ores and materials containing 
Iron of very low magnetic permeability. This separ- 
ator, which is illustrated in Figs. 67 and 68, Plate 
XXVIT, is known as the Rapidity electro-magnetic 
separator, and is stated to have a capacity three to 
four times greater than that of machines of earlier 
type. The feed-belt speed may be between 100 ft. 
and 400 ft. per minute, as against 20 ft. to 70 ft. 
per minute in the older machines. The basis of 
the design is to retain the particles in the magnetic 





zone for a greatly extended period and, in addition, | 
the machine has the following features: The | 
Particles on the feed belt are practically always | 
moving in the same direction and nearly as quickly | 
as the peripheral speed of the separating discs, | 
and are therefore almost stationary between the | 
two, instead of being carried quickly across a short | 
Magnetic zone. The peripheral speed of the discs’ 








being actually faster than the feed belt, the discs 
immediately carry away their load and discharge 
it so that “entraining ” or sweeping are virtually 
absent. Turning now to the actual construction 
of the machine, there are two parallel feed belts, 
clearly visible in Fig. 68, running in opposite 
directions. The main driving motor is mounted 
on the top of the frame, as shown in Fig. 67, and 
drives an overhead horizontal shaft through auto- 
matic reduction and belt turning gear of the type 
in which the driving pinion tends to override the 
spur wheel, thus keeping the belt in tension. The 
overhead horizontal shaft carries a pulley for the 
feed-belt drive, and extends through into a casing 
enclosing the disc drive. This drive, which runs 
in grease, consists of bevel gearing between the 
overhead shaft and a vertical shaft carrying the 
dise at its lowerend. The disc cannot be seen in the 
illustrations, but it is of sufficiently large diameter to 
pass over both belts, the upper horizontal portions 
of the belts actually running between the lower face 
of the disc and the upper faces of the magnets. The 
drive from the horizontal overhead shaft to‘ the 
feed belts will be clear from Fig. 68. The feed to 
both belts is from a common hopper at the top of the 
machine, the feed pipes being clearly visible in 
both figures. The “‘ magnetics” are thrown off 





the disc between the two belts mainly by centrifugal 
force, the action being assisted by. suitably placed 
brushes, and fall into a chute at either end of the 
machine. The remaining material leaves the belts 
as they pass down over the end pulleys, and is 
again discharged into chutes. One of these chutes 
is clearly visible in Fig. 67, while the other chute, 
and also one of the chutes for the “ magnetics ” 
can be seen in Fig. 68. The magnet is of very high 
power, but requires only @ minimum current con- 
sumption. A regulator is provided for adjustment 
of the magnetic strength. The air gap required to 
give the most efficient separation varies with the 
material being treated, and can be adjusted by 
raising or lowering the magnetic pole pieces. One 
of the pole pieces can be seen above the magnet in 
Fig. 67, and it will be seen that it is provided with 
a guide in the form of a foot, the pole piece being 
raised or lowered by a screw and nut mechanism. 
The frame is of sufficient rigidity to permit of the 
use of 0-010 in. air gaps without any deflection. 
As some indication of the capacity of the machine, 
it may be mentioned that ilmenite has been separated 
at a belt speed of 378 ft. per minute, monazite 
sand at 80 ft. per minute, corundum at 99 ft. per 
minute, and fireclay at 180 ft. per minute, the last 
two figures corresponding to 3}cwt. per hour and 
10 cwt. per hour, respectively. 

“ Among other separators made by the same firm, 
reference may be made to the two new models 
illustrated in Figs. 72 and 73, page 566. These 
separators are designed for dealing with fine powders 
and any material which will not flow down a sta- 
tionary chute. The magnetic intensity is such that 
they are suitable for dealing with minute particles 
of iron where only a small percentage is present, 
and are also suitable for the removal of tramp 
iron when the latter is of infrequent occurrence. 
The construction of the separators is generally 
similar to that of the firm’s well-known Waterfall 
chute, which has been on the market for a number of 
years. 

Instead of the bars being stationary, how- 
ever, they are mounted on a tray which vibrates 
over the magnet poles. The great advantage of 
this type of separator is that the coils do not move, 
and are not subject to any vibration. The makers 
state that they have found that when the coils are 
moving it is extremely difficult to avoid breakage 
of the leads or insulation. In the separators illus- 
trated, the mechanism can be removed in a few 
minutes and replaced, but actually the mechanism 
is of sufficient rigidity to ensure a long life even 
under the most severe conditions. The separator 
illustrated in Fig. 72 is a 5-unit model 12 in. wide, 
having a magnetic area of 30 in. by 12 in. As 
shown, it is on a stationary stand and is arranged 
for separate belt drive. The model shown in Fig. 73 
is a larger self-contained machine designed for 
dealing with swarf. It is mounted on a portable 
framework and is equipped with an alternating 
current motor and a direct current generator. The 
collapsible bridge, which is a feature of the 
Waterfall chute, is incorporated in the separator. 
The power required to operate the separators is only 
about } h.p. for a 5-unit 12-in. model, or Jess than 
3 h.p. for an 8-unit 18-in. model. Self-oiling bearings 
are fitted practically throughout, and there is only 
one point requiring grease-gun lubrication. 

The display of Messrs. Cambridge Instrument 
Company, Limited, 45, Grosvenor-place, London, 
§.W.1, ranging as it does from the instruments 
indispensable for the modern power plant and the 
workshop to those required in the research labora- 
tory of the chemist or physicist, renders drastic 
selection and brief description the only possible 
method of treatment here. At the same time, some 
reference may be made to an exhibit of a grouped 
nature in a large panel on which are mounted, flush 
with the surface, a set of instruments typical of 
modern power station equipment in this direction. 
The upper section of the panel contains a number of 
standard indicators and recorders, including an 
improved form of Cambridge moving-scale indicator 
in which the graduation’ of the scale is equivalent 
to a length of 24 in. It also accommodates a six- 
point pressure indicator in which six scales are 





mounted vertically side by side, a 24-point indicator 
for an electrical distance thermometer installation 
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Fia. 72. Maanerico Serarator ror Fine Powpers; Mgssrs. 
Tae Rarip Macgnerrine Macutne Company, Limrrep. 


covering temperatures from 30 deg. to 800 deg. F., | instruments shown, these embrace practically every 
and a circular thermo-electric indicator with a/| industrial type of thermometer and pyrometer, both 
range of from zero to 800 deg. F. The indicators | indicating and recording, and almost the whole ‘of 
for the electrical distance thermometers, and that|the examples embody recent improvements in 
for the thermo-electric instrument, are fitted with | design. An example of this improvement may be 
the Cambridge magnetic cushioning device which, | quoted in connection with the index thermometers 
by the virtual flotation of the galvanometer magnet | and thermographs. These are of the mercury-in- 
in the magnetic field, isolates the sensitive parts of | steel type, and a new method of constructing the 
the galvanometer from risk of derangement due to | capillary tubing, at once simple and ingenious, has 
shock or vibration. The remaining instruments on | enabled it to be produced with so fine a bore that 
the upper panel include an eight-point CO, indicator | errors due to variation in temperature along the 
ranging from zero to 20 per cent., a vapour-pressure | length of the tubing are quite negligible. As is 
thermograph with a range of from 50 deg. to | well known, this tubing is used to connect the 
200 deg. F., an air-pressure recorder with a 10-in. | sensitive bulb to the Bourdon tube of the measuring 
chart, and two dial draught gauges, 8 in. and 13 in. | element, and it can now be as long as 120 ft. without 
in diameter, respectively. requiring means for compensating temperature 
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temperatures is the disap- 

pearing-filament pyrometer illustrated in Fig. 75, 
page 567. Compared with the standard instrument, 
the optical magnification isabout three times as much, 
whilst the shape of the filament and other details 
have been modified to give greater facility in obtain 
ing quick and accurate readings. A metal shield with 
a red-glass screen is provided to protect that eye 
of the observer not looking at the filament from the 
radiation from the molten metal. 

Another class of instrument very completely 
illustrated by exhibits is that for the automatic 
|control of temperatures in furnaces of all kinds, 
process work, &c. The instruments are electrical, 





































The lower panel carries three recording instru- 
ments of new design, viz., a four-point continuous 
paper recorder for thermo-electrie work, a potentio- 
metric recorder, and a two-point ‘‘ Model B ”’ CO, 
recorder. In this latter instrument a novel device 
is used to obtain records from two CO, meters on 
one recorder. One meter is calibrated to read from 
wero to 15 per cent, CO,, the zero being in the 
normal position, and the highest reading being in 
the middle of the chart. The record of the other 
meter starts from the middle of the chart and 
reads up to 15 per cent. at the top of the chart. 
A two-point switch is arranged so that the recorder 
is automatically connected to each meter alternately. 
The pen therefore pleves a dot first on one-half of 
the chart and then on the other. The two records 
are then made simultaneously, and are kept 
distinct without risk of overlapping. The zero for 
the upper curve is set by means of a Cambridge 


errors. A new form of dial thermometer, working|and are generally provided with indicating and 
on the vapour-pressure principle, is the instru-| recording apparatus to enable a watch to be kept 
ment illustrated in Fig. 74, above. This has|on the temperature control. A typical exhibit is 
been designed for observing the temperature of | the direct deflectional regulator. This is provided 
boiling jam. The dial has a range of from 190 deg. | with a scale having open graduations, and carries 
| to 240 deg. F. The readings are more easily taken | two pointers, one of which automatically indicates 
from a dial than from the glass-tube thermometer | the actual temperature at any moment, whilst the 
| frequently employed, and simplicity of operation | other can be set by hand to the particular tempera- 
may be increased by indicating the major divisions | ture at which the furnace or process apparatus 1s 
of the graduations by plain letters, instead of by | required to operate. When the working conditions 
figures. The design is of exceptional strength, in }are normal, both pointers are in line with one 
view of the usage to which such instruments are | another, but should the controlled temperature alter 
| subjected, viz., used with a vigorous stirring motion. | from any cause, the indicating pointer is deflected. 
The thermometer is fitted with a copper stem 30 in. | When this takes place, a mercury switch comes 
|long, provided with a watertight case and having | automatically into operation, and the electrical 
a copper guard round the sensitive bulb. A handle | circuit controlling the heat supply to the furnace 
on the dial casing provides for comfortable manipula- | is closed or interrupted, as the case may be. Currents 
tion, and a ring in the end of this enables the instru- | up to 30 amperes at 200 volts can be handled 
ment to be suspended in the boiling mass. Alterna- | without the necessity for introducing external relays. 


vacuo-junction device working on the meter current | tively, it may be hung at the edge of the pan by | and, in association with suitable control gear, large 


and applying the necessary E.M.F. to the galvano- 
meter in series with the meter E.M.F. This device 
can also be employed to lower the zero to the 
bottom of the chart, that is, to eliminate the lower 
ourve and to give a more open range to the single 
reading remaining. 

Dealing with the isolated temperature-measuring 





means of the adjustable hook shown in the illustra- | valves, such as those for gas, may be opened and 
tion. |closed. The instrument responds very rapidly to 

Another new instrument is a thermocouple for | temperature changes, and operates accurately to 
molten-metal temperatures which has been designed | within 0-1 per cent. of the full-scale reading 
for extreme sensitiveness and rapidity in action.| A non-indicating potentiometric controller for th 
A novel form of shield gives ample protection to the | temperature regulation of three zones of alarge tur 
hand of the operator. A recently-developed instru- | nace is illustrated in Fig. 77, Plate XXVIII. The 
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Fie. 80. 3-Cus. Yo. Excavating MACHINE; Messrs. RANSOMES AND Raprer, LIMITED. 
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Fie. 75. 
Messrs. CAMBRIDGE INSTRUMENT 


LIMITED. 


instrument is provided with three dials, arranged as 
In | 
the illustration these are shown in different positions, 
that is, the three zones of the furnace are main- 
tained at different temperatures, but it will be clear | 


shown, each having a setting knob and pointer. 


DISAPPEARING-FILAMENT PYROMETER ; 
CoMPANY, 
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DyYNAMOMETER-TyPE MeraAsuRING IN- 
Messrs. CAMBRIDGE INSTRUMENT 
Company, LIMITED. 


Fic. 76. 
STRUMENT ; 


in sensitivity. It will be recalled that the instru- 
ment is designed for obtaining records of tension 
and compression in structural work in the field. 


| 
| 
| 


| 


that the furnace can, when required, be maintained | It is therefore compact, being just under 4 in. in 
at a uniform temperature throughout by similar | length. The addition of the extension bar, normally 


setting of the pointers on all three dials. 


A cam | 12 in., long, does not, then, make the instrument 


mechanism is incorporated in the distributor and | unwieldy, and, as previously mentioned, the sen- 
automatically switches each of the three zones | sitivity is increased. 


into circuit with the instrument in sequence and at 
definite intervals. 

Amongst the instruments for electrical measure- 
ments are two new designs, viz., one of the univer- 
sal dynamometer type, and the Cambridge universal 
bridge. A brief reference was made to the former 
in ENGINEERING, page 29, ante, and this is now 
supplemented by a photograph reproduced in Fig. 
76, above. The instrument combines the functions 
of a voltmeter, three-range, a wattmeter, and an am- 
meter, single-range, thus covering the usual require- 
ments of the electrical supply industry. It embodies 
a magnetic system of nickel-iron alloy, a construc- 
tion which results in a high electromagnetic efficiency 
and sensitivity, and provides a well-damped self- 
shielded movement, which can be calibrated to 
B.S.I. sub-standard accuracy. The low inductance 
of the windings and the negligible hysteresis of the 
magnetic material enables the instrument to be 
used on direct-current or on alternating-current 
circuits with frequencies as high as 1,000 cycles per 
second. 

The Cambridge Universal bridge is a very useful 
multi-purpose electrical instrument, which will meas- 
ure direct-current resistance from zero to 1 megohm, 
self-inductance from zero to 100 henrys, mutual 
inductance from 10 microhenrys to 11,000 micro- 
henrys, frequency from 400 cycles to 10,000 cycles 
per second, and capacity from zero to 11 microfarads. 
The instrument is direct reading on all ranges, with 
the exception of frequency, and from the readings 
the power factor of condensers and the effective 
resistance of inductances can be obtained. The 
design is on lines of strong mechanical construction, 
80 that the instrument can be effectively used under 
industrial conditions. Its claim to the term 
“universal” is based on its possessing self-con- 
tained direct-current and alternating-current sources 
and detectors, and the complete absence of effects of 
external fields. 

We conclude this account of the exhibits of Messrs. 
Cambridge Instrument Company, Limited, by a 
reference to one of the mechanical engineering in- 
struments, viz., the scratch extensometer, by way 
of amplification of the description we gave of it 
in the issue mentioned above, that is, on page 30, 
The new instrument in the exhibition is fitted 
with an extension bar. This increases the base 
length over which the device operates, with a gain 


ante. 





|_ Messrs. The Chloride Electrical Storage Company, 

Limited, Clifton Junction, near Manchester, are 
exhibiting a semi-enclosed stationary battery for 
use where it is desirable to reduce the dispersal of 
acid-laden bubbles in the neighbourhood to a 
minimum, and where it is also advisable to reduce 
the evaporation and consequently the amount of 
water necessary for topping-up. To fulfil these 
conditions the plates, instead of being suspended by 
their lugs from the top edges of the box, are on one 
side supported on an inverted L-shaped bar, while 
on the other the lugs fit into a slotted ebonite bar, 
which rests on side projections from the group of 
opposite polarity. A convenient ledge is therefore 
formed at the same height as the end walls of the 
box, and this supports a glass spray arrester 
thus enclosing, without sealing, the top of the cell. 
The glass cover is divided in its length, a small 
section equipped with an ebonite button being 
placed at one end, so that hydrometer readings 
can be taken and filling up effected from time to 
time. It is claimed that this arrangement not only 
prevents the liberation of gas bubbles, but by 
providing an effective dust protector also reduces 
the amount of attention required. 

In spite of the increasing use of all-mains wire- 
less receiving sets, there is still a sufficient demand 
for batteries for wireless purposes to make it worth 
while to introduce new patterns. The latest of 
these, which is shown by the same company at 
Birmingham this year, incorporates an Exide 
Ironclad positive plate, while another new battery 
is the Exide “ Talkie,” which is made up in a 
three-compartment glass monobloc container. This 
enables the operator to see what is going on inside 
the battery, while an indicator shows how much 
charge is left in it. Examples of the well-known 
Chloride batteries for stationary and mobile pur- 
poses are also on view, while the Keepalite system 
of automatic emergency lighting for hospitals, in 
which lamps at essential points are lighted if the 
main supply fails, is shown in operation. 

The use of electric melting furnaces has naturally 
developed rather less rapidly in this country than 
in others enjoying ample supplies of current gene- 
rated by water power, but the metallurgical indus- 
tries have been by no means unaware of the 
convenience and controllability of the electric 
| furnace, and, now that electricity is more widely 








567 


available, full advantage is likely to be taken of 
its possibilities in this direction. Interest therefore 
attaches to the exhibition by Messrs. Birmingham 
Electrie Furnaces, Limited, Birlee Works, Tyburn- 
road, Erdington, Birmingham 9, for the first time 
in Great Britain, of the Birlec-Detroit rocking 
electric-are furnace, now being manufactured by 
them under an agreement with Messrs. The Detroit 
Electric Furnace Company. This type of furnace is 
already well known in the United States of America, 
where it has been in general use for some sixteen 
years. The illustration in Fig. 79, Plate XXVIII, 
shows the principal features of the apparatus, which 
consists of a horizontal steel cylinder lined with re- 
fractory material, and resting on a set of rollers at 
each end. An electric motor drive, acting through 
two circumferential racks, is employed to rotate the 
cylinder through an are which can be varied, either 
automatically or by hand, as melting proceeds. 
The graphite electrodes are axially disposed, one in 
the centre of each end of the cylinder, and in the 
larger sizes of furnace are fitted with automatic- 
control gear as standard equipment. The combined 
charging door and tapping spout is placed at mid- 
length of the furnace body, and by the same driving 
mechanism which produces the rocking motion, 
the cylinder can be rolled beyond the normal rocking 
limit for the purpose of pouring. Several particular 
advantages are claimed for the rocking system : 
It keeps the metal in continuous movement, so 
thoroughly mixing the constituents of the charge ; 
the molten metal washes all parts of the refractory 
lining, preserving it against local overheating and, 
at the same time, accelerating the process of 
melting ; and, as the furnace is completely closed 
after charging, melting proceeds in a reducing 
atmosphere, and losses due to oxidation are therefore 
minimised. The average time taken to melt a 
charge of brass is stated to be from 25 to 30 minutes, 
a charge of iron taking about twice as long. Seven 
standard sizes are listed for non-ferrous metals, 
of capacities ranging from 100 lb. per hour, requiring 
25 kW, to 2,000 lb., taking 350 kW. For ferrous 
metals there are six sizes, from 50 Ib. per hour 
(25 kW) to 2,000 lb. (600 kW). 

Messrs. Birmingham Electric Furnaces, Limited, 
are also showing the Birlec Brytreat furnace for 
bright annealing, which can also be used for brazing 
components fabricated in quantities. The principle 
employed is to prevent contact between the material 
under treatment and the oxygen of the air by filling 
the heating and cooling chambers with a special 
neutral or reducing atmosphere, maintained under 
a slight pressure in order to exclude all air until 
the parts have cooled to a temperature at which 
oxidation does not take place. The equipment 
comprises a heating chamber connected to a water- 
jacketed cooling chamber, and may be arranged for 
either continuous or semi-continuous operation. In 
the former case, a single flexible belt carries the 
material through both chambers, where separate 
parts are being treated ; in annealing strip or wire, 
of course, there is no occasion for the belt, as the 
material can be fed continuously through the 
furnace. In the semi-continuous models the 
charges are carried on trays which are moved inter- 
mittently through the furnace, either mechanically 
or by hand. In this case doors are provided to 
separate and seal the two sections of the plant, one 
charge being cooled while the next is heating in the 
adjoining compartment. The usual atmosphere is 
a mixture of hydrogen and nitrogen, but other 
gases may be used for special materials. 

When the furnace is used for brazing, the parts 
to be brazed together are assembled in close contact, 
and the brazing material, in the form of wire, foil 
or powder, is placed upon the joints. The complete 
assembly is then passed through the furnace, the 
brazing material melting into the joint when the 
necessary temperature is reached. As the surfaces 
remain clean in the neutral atmosphere, it is found 
that joints of high tensile strength can be con- 
sistently made without the difficulties encountered 
in methods employing fluxes. 

In ENGINEERING, vol. cxxxi, page 826 (1931), 
'a description was given of the “ Hicycle ” portable 
lelectric tools made by Messrs. The Consolidated 
Pneumatic Tool Company, Ltd., Egyptian House, 
170, Piccadilly, W.1, and this was followed, on 
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page 405 of the succeeding volume, by descriptions 

of an air-driven wrench and pistol-grip air drill 
made by the same firm. These products form part 
of a wide range of exhibits shown at the Fair, 
together with a number of more recent productions. 
The latter include electric drills of various types, 
screw drivers and nut reamers, awl grinders and 
buffers. Of these tools, special reference may, 
perhaps, be made to a combination tool known as 
the Little Giant Utility outfit. This is suitable 
for drilling, grinding, sanding and polishing, all 
the necessary equipment for the four operations 
being packed in a steel box which is sufficiently 
compact and light to be easily carried about. The 
basis of the outfit is a “ Little Giant” electric 
drill of } im. or 4-in. capacity, which, while being 
normally of the portable type, can be converted 
to a bench machine by clipping it into a stand 
provided with the outfit. The drill is shown in 
ite stand in Fig. 83, page 574. The ancillary tools, 
which can be quickly fitted on the drill, consist 
of a 4-in, by }-in. grinding wheel with adaptor, a 
-in. wire brush, a 4-in. buff, and a 4-in. sanding 
pad with adaptor, the box also containing a set of 
twist drills up to } in. or ¢ in., as required. 

The Little Giant drill, which weighs only 6} Ib., 
is fitted with a hardened and ground-steel armature 
shaft, of which the pinion is an integral part. The 
armature core is made up of high-grade stampings, 
and is wound with double silk-covered wire. The 
coils are former wound, and are secured by hard- 
wood wedges. The commutator is built up of hard- 
drawn copper bars carried on a sleeve and mica 
insulated. A quick-break switch is mounted in the 
case at the base of one of the handles, being pro- 
tected by the casing. A ventilating fan is mounted 
on the shaft. The magnet field casting is of high 
permeability steel, and the pole pieces are drop 
forged. The electrical parts are separated from 
the mechanical gearing by a diaphragm, so that 


all oil and dirt is effectively excluded from the | 
windings. ‘The gears are of hardened forged steel, | 


and are stated to be absolutely noiseless. A ball 
thrust bearing is provided for the drill spindle. 


calls for brief comment, is illustrated in Fig. 78, 
Plate XXVIII. The grinder shown is one of the 
Hicyele range of tools, but a new type of flared | 
housing is employed which provides improved ven- 
tilation, and, to a great extent, prevents the admis- 
sion of dust, &c., into the windings. In addition, the 
exhaust air is not blown on to the operator. As 
their name implies, these tools are designed for 
high-frequency alternating current, the actual 
frequency being 200 obtained from a} 
frequency changer or motor-generator set. The | 
general construction of the grinder shown is similar 
to that of the Hicycle tools previously described, 
the rotor, for instance, having no copper bars or 
wires to work loose. Spiral slots are provided in 
the face of the rotor to propel air through the air 
gap. The stator is centred on three wide-faced 
ribs, and is held by four large screws and a key in 
ita steel housing. The gearing is of the spiral 
type, and is separated from the electrical portions 
by a diaphragm. All the shafts run on ball bear- | 
ings. The tool weighs a little over 10 lb. and! 
carries a 4-in. grinding wheel. The switch is 
conveniently placed, and is of the self-contained 
type. Lubrication nipples are fitted. 


cycles, 


Messrs. Ransomes and Rapier, Limited, Water- 
side Iron Works, Ipswich, are showing a typical 
range of their products for contractors’ use, the 
erane side of their activities being represented 
by the firm’s latest addition to their excavators. 
This machine is illustrated in Figs. 80, Plate XXVIII, 
and is known as the § cub. yard “ Rapier” Type 
410 excavator. The power unit and house is 
mounted on a chain-track undercarriage, and the 
boom is so arranged that the machine may be used 
either as a shovel, a trencher, a skimmer-scoop, or 
an occasional crane, the conversion from one purpose 
to the other being effected easily and rapidly. The 
capacity of the bucket is, of course, } cub. yard. 
\ complete circle can be cleared without movement 
of the chassis as the boom can be slewed fully round. 
The arrangement for trenching is shown in Fig. 80. 
The boom can be lowered to enable a trench 12 ft. 
deep to be cut. The j-cub. yard bucket provided 


“| by heavy roller chain. 
, | combination of the jaw clutches and band brakes 
Another exhibit by the same firm, which only | which enables either sharp or wide turns to be made 


‘gun and dust-proof nipples grouped together for 
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excavates a trench 2 ft. 3 in. wide. The arrange- 
ment as a shovel scarcely calls for comment. 

The boom used is the same in all cases. It is built 
of rolled-steel channels and plates with welded 
joints. Its structure is not, of course, that of a 
crane jib and, in consequence, the machine is not 
put forward as suitable for other than use on occa- 
sion as a crane. Weights of } ton can, however, 
be handled at a maximum radius of 25 ft., and 
weights of 2 tons at a maximum radius of 12 ft. 
If much erane work, &c., is required, the utility 
of the machine can be extended by the employment 
of additional equipment. For this purpose a welded 
| lattice boom, 28 ft. long, interchangeable with the 
| standard boom, can be supplied. This can be fitted 
with a hook and block, or it can be used for dragline 
work, when a j-cub. yard bucket can be manipu- 
lated at 26 ft. discharging radius. Further, the 
machine can be modified to have road or rail mount- 
ing if required for crane work. 

With the normal chain-track chassis as illustrated, 
two speeds are available for travelling in either 
direction, viz., | m.p.h. and 24 m.p.h. The engine 
}is the “ Fordson” tractor petrol-paraffin engine 
| developing 25 brake-horse-power on paraffin and 
| 32 brake-horse-power on petrol when running at 
| 1,100 r.p.m. The fuel consumption is about | gallon 
| of paraffin per hour. The power is transmitted in 
the first instance through a clutch and a totally- 
enclosed double duplex chain running in oil to the 


first motion shaft. This carries a pinion for the 
main drum drive shaft and the reversing bevel 


| wheels, and plate clutches for the travelling gear 
jand the rotating gear. The two main operating 
| barrels are tapered and are provided with servo- 
| assisted clutches and foot brakes. The derricking 
drum is mounted on a sleeve extension of the main 
| shaft bearing. 

| The travelling gear is led down the centre post 
to a horizontal cross shaft, on which are mounted 
separate jaw clutches and double-acting band brakes 
for each chain-track drive. The final drive is 
Steering is effected by a 


at will. The combination, together with the provi- 
sion of two travelling speeds, results in a high degree 
of mobility. The chain-track structure is of all- 
welded steel. The belt links are of a special alloy 
heat-treated cast-steel, as also are the end rollers 
and sprockets. Adjusting screws are provided for 
tensioning the chain tracks and driving chains. 
The lubrication is by means of high-pressure grease 


ease of maintenance. The whole of the machinery 
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The tilting gear comprises a geared quadrant bolted 
direct to the drum cradle, the tilting pinion being 
operated by the large handwheel shown. Thy 
drum is carefully balanced for ease of operation, 
|The quadrant is provided with a locking device 
| which automatically locks the drum in the mixing 
|and discharging positions. The drum can be both 
filled and discharged from either side of the machine. 
The power unit is a hopper-cooled four-stroke Lister 
petrol engine, developing 14 h.p. at 700 r.p.m. The 
engine and tank are enclosed in a steel housing as 
shown. The drive from the engine to the drum 
countershaft is by Hans Renold bushed roller chain. 
the latter being fitted with a tensioning device and 
suitably guarded. The road wheels are of the stee! 
dise type, the rear pair being larger in diamete: 
than the front pair. 

The second mixer, illustrated in Fig. 82, is th 
smallest closed-drum model made by the firm. It 
has an unmixed capacity of 10 cub. ft., and a mixed 
capacity of 7 cub. ft. The output is approximately 
83 cub. yards per 8-hour day. The drum is con- 
structed with special dished ends pressed from steel 
plates. The mixing blades are of the lattice type. 
The drum is carried on two machined steel path- 
ways, supported on four rollers with chilled treads. 
A toothed rack, in four segments, meshes with a 
cast-steel pinion keyed to the layshaft. The main 
frame consists of 5-in. by 24-in. rolled-steel channels, 
braced by angles and plates. The elevating skip 
is of the pivot type, and is low and wide to facilitate 
loading. It has rounded corners and a high angle of 
discharge. The control is by single lever through 
automatic clutch and brake mechanism. The dis 
charge chute is constructed of steel plate and is 
operated by a handwheel through dead-centre levers, 
automatically locking the chute in the in and out 
positions. The water tank is fitted with an adjust- 
able valve to allow of any pre-determined quantity 
of water to be discharged. A gauge glass is also 
provided. The power unit is a Lister 7-h.p. petrol 
engine, radiator-cooled, and enclosed in a 
housing. Spur reduction gearing running in an oil 
bath are fitted, and a Ferodo-lined cone clutch is 
provided to facilitate starting. The four road 
wheels, of the disc type, are mounted on tubulai 
axles, the first pair being fitted with Ackerman 
steering and a steel drawbar. 

As usual, Messrs. The Record Electrical Co. Ltd., 
Broadheath, Altrincham, Cheshire, are showing a 
representative range of their Circscale instruments 
for measuring electrical quantities, and a number of 
electric tachometers for use on aircraft and for 
marine and industrial uses. Among these special 
mention may be made of the speedometer for rail- 


steel 





is enclosed in a steel housing and the operator is 
situated in a projecting portion provided with | 
safety glass, so that he is not subjected to splinters | 
in case of breakage from flying debris. The total | 
weight of the machine is 7 tons. With the skimmer | 
equipment, the maximum cutting radius is 18 ft. | 
6 in., and the maximum dumping height is 11 ft. 6 in. | 
With shovel equipment, the maximum dumping | 
radius is 14 ft. 6 in. and the maximum dumping 
height is 9 ft. With the dragline equipment, using 
a j-cub. yard bucket, the maximum dumping radius 
is 25 ft., and using a }-cub. yard bucket, the maxi- 
mum dumping radius is 28 ft. 

Apart from this excavator, Messrs. Ransomes and 
Rapier are showing a wide range of concrete mixers 
of various types, together with their well-known 
petrol-electric mobile crane and a self-priming 
centrifugal water pump. Several of the concrete 
mixers have been already described in our columns, | 
but we have not previously dealt with the models | 





ways, trolley "buses, and motor vehicles. At low 
speeds the pointer of this instrument is steady, due 
partly to the absence of the flexible drives used on 
the mechanical types, while further advantages are 
that there is no time lag when accelerating and 
that the readings are instantaneous and dead-beat. 
The transmitter unit can be supplied with an 
adapter, so that the instrument can be fitted to 
the gear-box or in some other favourable position. 
A portable precision electric tachometer with a finely 
divided scale, mirrored dial, and hand-type direct- 
current generator is also being shown. It is 
intended for use in workshops or laboratories, and 
can be provided with single or multiple ranges 
reading from 0 to 500 r.p.m., 0 to 2,500 r.p.m., and 
0 to 5,000 r.p.m. 

In addition to standard models of Univectairs, 
Messrs. British Trane Company, Limited, Vectai! 
House, Newcastle-place, Clerkenwell, E.C.1, ar 
showing a model operated electrically. A range 0! 








illustrated in Figs. 81 and 82,o0n Plate XXVIII. Of | these models is available with loadings from 10 kW 


these, tilting drum model shown in Fig. 81 has a 
capacity of 5 cub. ft. unmixed, or 34 cub. ft. mixed, 
and is capable of a daily output of approximately 


|to 100 kW, and outputs of from 34,000 B.Th.U. 
per hour to 340,000 B.Th.U. per hour. One of th 
| Univectairs is illustrated in Fig. 86, page 574, and 


25 cub. yards to 30 cub. yards. As will be clear | it will be seen that it closely resembles the standard 
from the illustration, it is mounted on four road | model in external appearance. The heating element 
wheels, the first pair being arranged for full lock | consists of open resistance-wire spirals mounted on 
and being provided with a drawbar. The mixing | an angle-iron frame with suitable insulated supports 
drum is of the firm's patented tilting type, fitted | and spacing bars to prevent the possibility of the 
with two steel blades. Gunmetal bushes are fitted | coils making contact through vibration. The coils 
to the drum, which revolves on the centre post, the | are grouped so as to enable terminal connections 
whole being supported on a substantial cradle | to be made for direct current up to 500 volts, single 

bracket. The main frame is built up of mild-steel | phase alternating current up to 250 volts, or thre¢ 

channels and angles suitably braced and gusseted.! phase alternating current up to 500 volts. Phe 
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resistance wires are of sufficiently heavy gauge to 
ensure that the element runs at a black heat under 
the fan draught. The casing is identical with that 
of the steam-heated model, and is provided with 
suitable suspension straps and adjustable air- 
deflector louvres. The element frames are fitted 
on the front and rear faces with a }-in. mesh gal- 
vanised wire screen to guard against accidental 
contacts. The motor is normally fitted to operate 
on the same supply as the heating element. It is 
of the totally-enclosed ball-bearing type, of the 
suuirtel-eage type for alternating current and series 
wound for direct current. In every case the motor 
is suitable for direct starting. There is a terminal 
box on top of the casing, as shown, drilled for 
conduit entry or for cable glands. The makers 
recommend that the heater should be indirectly 
controlled from the fan motor switch by means of 
a contactor to ensure that the elements are only 
in cireuit when the fan is switched on. 

Messrs. British Trane Company, Limited, are also 
showing the mechanical draught controller illus- 
trated in Fig. 85, page 574. It may be explained, 
in connection with this apparatus, that when forced- 
draught fans are fitted to heating boilere, and are 
thermostatically controlled, considerable natural 
draught is induced through the inlet and runner 
when the fan is shut down. This draught results in 
wasteful consumption of fuel during periods when 
the boiler load is low, and may also be sufficient to 
make close regulation of the steam pressure or water 
temperature difficult. The Trane controller is 
designed to obviate this by automatically closing the 
fan inlet when the motor is cut out by the thermo- 
stat. The unit consists of a centrifugal blower fan 
and motor, on the extended spindle of which is 
mounted the control mechanism. The motor is of 
the totally-enclosed ball-bearing pattern, and runs 
at a speed of 1,400 r.p.m. The fan is of the multi- 
vane type, and is accurately balanced to ensure quiet 
running. The control mechanism consists of a disc 
sliding on the extension of the motor spindle, and 
lying flat against the inlet opening of the fan when 
in the closed position, as will be clear from the illus- 
tration. It is held in this position by a spring, and 
as soon as the motor starts up the disc is withdrawn 
along the spindle against the spring pressure by an 
arrangement of links and weights closely resembling 
an ordinary centrifugal governor. Adjustment 
for the spring compression is provided. The control 
mechanism is enclosed in a spun-aluminium casing, 
as shown, this casing being adjustable along the 
spindle and forming a stop to limit the disc travel, 
and thus vary the quantity of air. Wear of the 
mechanism is stated to be extremely small, as 
movement only occurs when starting and stopping 
the fan. .The controller is claimed not only to 
ensure more economical fuel consumption, but to 
give a more regular boiler temperature. The boiler 
can be fully charged with graded coke and left 
without further stoking for long periods. The 
apparatus requires only a small space, and leaves 
the boiler completely accessible. It can be fitted 
at a considerable distance from the boiler and 
operated through ducting. The set is made in 
four sizes, the smallest being suitable for boiler 
ratings between 72,000 B.Th.U. per hour and 
288,000 B.Th.U. per hour, and the largest between 
1,000,000 B.Th.U. per hour and 1,800,000 B.Th.U. 
per hour. 

The stand of Messrs. Joseph Lucas, Limited, 
Great King-street, Birmingham, contains a large 
number of accessories likely to be of interest to 
the motorist and the garage proprietor. Among 
these, mention may be made of the prismatic acid- 
level indicator for batteries. This consists of two 
sma!l circular windows which are let into the sides 
of each cell. When the acid is at its correct level 
one window is dark and the other light, but both 
appear light when the acid level falls below the 
sate position. Inter-cell leakage can now be pre- 
vented by using the reinforced partitions exhibited, 
while another useful device is the non- sulphate cable 
connector. Another new product is a wind-screen 
Sprayer for motor cars. This consists of a small 
nozzle which fits into a hole in the seuttle, a tank 
which is concealed behind the dash, and a plunger 
which is fitted into the steering column. By this 
means twin jets of liquid can be projected on to 
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the screen, so that accretions of mud and dust are 
swept away and the wiper is enabled to make a 
really wet wipe at the first stroke. 

The portable fiexible-drive machines manufactured 
by Messrs. F. Gilman (B.8.T.), Limited, 221, High- 
street, Smethwick, under the name of “‘ Skatoskalo, 
have been repeatedly to in our columns. 
They include electrical scalers of both the single and 
multiple-drive types, with a standard speed of 
2,800 r.p.m., and also special high and low speed 
sets. Similar plants driven by petrol motors are 
available, together with pneumatic scaling hammers 
Working demonstrations are being given at the 
Fair of both electric and pneumatic scaling machines 
on boiler-tube cleaning work, and the exhibit also 
includes a full range of multi-flex machines for 
grinding, drilling, sanding, wire brushing, polishing, 
and so on. Typical examples of these machines are 
afforded by the tube-brushing and burnishing 
machine and the ing and polishing machine for 
glazed surfaces described in Enorvegrie, vol. 
exxxv, page 210 (1933). An entirely new develop- 
ment itr the firm’s produets is illustrated in Fig. 84, 
page 574. This is a shock-proof device which is 
now inco in all the direct-drive machines 
operated by flexible shafting, the object being to 
prevent the possibility of the operator who is 
handling the drive from getting an electric shock 
at any time. Such shocks are liable to occur when 
the tool is used in water or where water is present, 
as in such circumstances there is always a risk of 
moisture working along through the casing of the 
flexible shaft and getting into the motor, so that a 
short may develop and make the tool and casing 
“live,” with possible serious consequences to the 
operator. The insulated coupling may be arranged 
in various ways to suit the particular application. 
In the figure, the snout of the motor with the pro- 
jecting spindle is shown on the left, and it will be 
observed that a flanged adaptor is secured on to the 
end of the spindle. A disc of leather or fibre fits 
over the adaptor, and is clamped and riveted between 
the adaptor flange and a loose ring. The outer edge 
of the leather or fibre disc fits in an annular recess 
in a hollow cylindrical head secured on the inner 
end of the flexible driving shaft, the edge of the 
dise being held by rivets passing through another 
loose ring. For insulating the casing of the flexible 
shaft from the motor adaptor, which is screwed on 
to the snout, an extension is provided on the coup- 
ling housing for the inner end of the casing as shown 
in Fig. 84, this extension registering in a bush of 
insulating material clamped in the split end of the 
motor adaptor. The bush has a flange on its outer 
end projecting radially beyond the adjacent ends 
of the split adaptor to prevent any surface leakage 
of current, the other end of the bush projecting 
beyond the inside of the split end for the same 
purpose. The adaptor is open on its lower side so 
that any water entering along the flexible shaft 
will drain out. In another construction, the coupling 
is formed by a highly compressed rubber bush 
fitting between inner and outer sleeves secured 
respectively to the flexible shaft and to the motor 
spindle, the drive being taken by torsion through 
the rubber bush. 

An interesting new boiler, illustrated in Figs. 87 
and 88, page 574, is being shown by Messrs. Cochran 
and Company, Annan, Limited, 137, Victoria-street, 
S.W.1. This boiler, which is known as the Cochran- 
Kirke *‘ Semiflo ” model, is gas fired, and is said 
to have an exceptionally high efficiency, due to the 
special form of tube employed. As shown in 
Fig. 88, the tubes are formed with a large number 
of short contiguous ares, the direction of curvature 
of adjacent ares being reversed. By this means it 
is claimed that the transmission of heat in the fire 
tubes is increased some 150 per cent. without the 
use of retarders, and without reducing the sectional 
area through the tubes. In other words, it is stated 
that the drop in temperature in a tube of given 
length is the same as that in an ordinary fire tube 
of 2} times the length. The arcs of the tubes are 
made flat and short to enable a thick straight rod to 
be passed through them, so that they can be easily 
brushed either with a long fibre brush or a short 
steel brush. The boiler is constructed of best 
Siemens-Martin mild-steel plates. The two tube 








plates are flanged with an ample radius, and all 


» | and expanded into the tube plates. 
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rivet holes are drilled in position from the solid 
after the plates have been bent. Whenever possible, 
hydraulic riveting is employed. The tubes are of 
weldless steel, swelled sufficiently at the upper ends 
to enable them to be easily inserted and withdrawn, 
The doors for 
the inspection holes and rivet holes are of pressed 
steel. The boiler is provided with automatic steam- 
pressure regulation, automatic gas cut-off if the 
water supply fails, and automatic feed-water control ; 
an automatic draught regulator can be fitted if 
required. The normal equipment includes stop and 
safety valves, asbestos-packed water gauges and 
test cocks, steam-pressure gauges with syphon and 
cock, feed check valve with shut-off cock, blow-off 
cock and injector. Alternative methods of feeding 
may be arranged, such as by steam pump or electri- 
cally-driven pump, controlled either automatically 
or by hand. It is stated that the thermal efficiency 
of the boiler when lagged is 85 per cent., calculated 
on the net calorific value of the gas. The boiler is 
made in ten sizes, both as a steam and hot-water 
model. The maximum evaporation in pounds of 
steam per hour from and at 212 deg. F. for the 
smallest steam boiler is 150, and for the largest 
is 2,065, the corresponding figures at 120 lb. per 
square inch pressure and feed water at 60 deg. F. 
being 120 and 1,720. The maximum output of the 
smallest hot-water boiler is 146,000 B.Th.U. per 
hour, and of the largest 2,000,000 B.Th.U. per 
hour. The standard hot-water boilers are built 
for 100 lb. per square inch hydraulic test pressure, 
and the outputs given are for boilers with no more 
draught than can be obtained from the vertical 
boiler tubes, that is, without the assistance of a 
chimney. 

In addition to a representative display of milled 
screws and gears, in the cutting of which they 
specialise, Messrs. Skylux, Limited, 91-93, Clerken- 
well-road, London, E.C.1, are showing their standard 
totally-enclosed worm reduction gears, to transmit 
from ¥ h.p. to 8 h.p., together with a number of 
general-purpose tools and other mechanical acces- 
sories, amongst which is the Apex foot-operated press, 
illustrated in Fig. 89, page 574. This machine, 
which is adaptable to all kinds of small assemb- 
ling, pressing, punching and stamping in light-gauge 
sheet metal and wire, has a toggle-operated steel 
ram sliding vertically in a body casting of close- 

cast-iron, and is actuated by a foot pedal 
mounted on a steel pendulum swinging centrally in 
the supporting frame, which is built up of steel 
angles. Toughened-steel bearing pads are provided 
to take the pressure on the ram, which is bored 
2 in. to hold the tool. The latter is held in place 
by a locking screw with a hardened point. Adjust- 
able stops are fitted for both up and down strokes. 
A detail point is the provision of a heel stop on the 
pedal, to prevent tho operator’s foot from slipping. 

Another appliance shown on the same stand is 
the Skylux pipe-pushing machine, a wholly mecha- 
nical apparatus of light but rigid steel construction, 
for hand operation. On the base frame—which 
must, of course, be suitably anchored to resist the 
thrust—are two slides supporting the carriage on 
which the pipe is clamped. On each side of the 
upper surface of the carriage is a longitudinal rack, 
parallel with the pipe. The operating lever is 
pivoted on the base frame and carries two pawls 
which engage with the racks on the working stroke, 
forcing the carriage forward along the slides, and 
so thrusting the pipe along its own axis into the 
ground ahead. When the pawls have worked to 
the ends of the racks the pipe clamps are released, 
the carriage pulled back and the clamps reset on the 
pipe; the operations are then repeated. The end of 
the pipe is fitted with a tapering plug to effect an 
entry, and other forms of head can be substituted in 
order to drill a pilot hole or enlarge an existing bore. 
By turning the frame round to work in the opposite 
direction, a pipe or cable can be withdrawn. 

An ingenious combination tool exhibited by the 
same firm is the Skylux steel-spiral belt-lacing 
machine, with which all the necessary operations 
can be performed in joining a belt by overlapping 
spirals of steel wire, through which raw-hide pins 
are threaded. The machine consists essentially of 
a hand-lever press with special features. In the 





preliminary operation of making the spiral, a 


























cranked mandrel is inserted in a hole bored trans- 
versely through the ram of the press. The wire is 
fed from a coil held in the operator’s other hand, 
into another hole, tangential to the first, and as 
the crank is turned, forms a spiral on the mandrel. 
The ends of the belt are then inserted in turn into 
side slots in the press and the lacing holes pierced 
by a row of small punches. A wire spiral having 
been wound through the holes in each belt end, the 
two spirals are interlaced and the raw-hide hinge 
pin inserted. The complete assembly is then 
placed between the flat jaws of the press and the 
spirals flattened into the material of the belt 

forming, in effect, a reinforcement of the belt end. 
The makers quote tests carried out at the National 
Physical Laboratory, which show that the finished 


joint withstood a considerably greater tension than | 


either claw or hook lacing before failure took place 
by the spiral being pulled through the material of 
the belt. 

Messrs. Powell Duffryn Steam Coal Company, 
Limited, 54, Bute-street, Cardiff, are showing a 
variety of preservatives for various purposes, and 
in addition, their “ Virticol ” smokeless steam coal 
is being employed to supply steam for the entire 
requirements of the Fair. Among the preservatives, 
mention may be made of “ Presomet,” a bituminous 
black paint for protecting metals against rust, acids, 
sea water, &c. Apart from being acid-resisting and 
waterproof, this paint is flexible and durable. Itis 
made in four grades, ranging from light for railings, 
guttering and other domestic uses, to tropical for 


overseas use. Another preservative shown, “ Pre- 


sotim,” is an antiseptic preparation for wood and | 


is an effective preventative of the attacks of the 
furniture beetle, death-watch beetle, white ant, | 
or dry rot. It is equally effective in preventing | 
further damage when the wood has already been 
attacked. Other products shown are “‘ Synthacold ” 
and “ Synthaprufe.”” The former is a preparation | 
for surfacing or repairing drives, garden paths, and 
so on. It is applied by pouring after the surface 
has been cleaned and smoothed, and only requires 
a surface dressing of chippings, stone, or shingle to 
form a permanent and pleasing surface. Syntha- 
prufe is a liquid waterproofing and jointing material 
for waterproofing flat roofs, inside or outside walls, 
and so on, or for jointing tiles or wallboard to 
plaster, cement, &c. It can also be used for laying 
wood-block flooring, rubber and similar materials, 
when it acts as a natural damp-course. It takes 
the place of canvas and glue in motor-body work, 
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‘ARMCO CRIB RETAINING WALLS, | while the flexibility obtained makes any reasonable 


|of the header and stretcher shown in Figs. 1 and 2, 
| above, and typical examples of wall are illustrated 
| in Pigs. 3, 4 and 5. 
| pressings with inserted dished ends. 


ENGINEERING. [MAY 31, 1935. 








Fie. 3. Cro Watt on Curvep ALIGNMENT. 





field, the manufacturers of the well-known brand of | a single lug at each end, passing into a slot in the top 
“ Renishaw Iron,” are exhibiting various grades of | of the header below, and a bolt is passed through the 
pig-iron which they produce, with a general range of | latter and the two lugs of the adjacent stretcher ends. 


: : Wi hese two units it is possible struct walls 
castings and mechanical test samples made from | ith th : mate 56 1s: pomsinte to construct wall 
the ir | to suit a variety of conditions, but standard variations 

2e€ iron. 


The exhibit includes a scale model of ®/ enable a still wider range to be met. For instance, 
blast-furnace which Messrs. Ashmore, Benson, Pease | headers are normally made of three lengths, 4 ft., 6 ft., 
and Company, Limited, of Stockton-on-Tees, have | and 8 ft., and while for a relatively low wall, 4-ft. 
made and erected for the South African Steel headers may suffice, for greater heights the lower tiers 
Corporation, Pretoria. The firm has_ recently would be built up with 6-ft. or 8-ft. members, reducing 
received an order for a duplicate of this plant. in stages to 4 ft. for the upper part. For still greater 
heights composite headers of a 6-ft. and a 4-{t. length 

(T'o be continued.) |} can be utilised, and so on. The customary stretcher 

lengths are 6 ft. and 8 ft. The construction lends 
itself well to retaining walls of diminishing height, 











settlement a matter of little moment. At the same 


Tue crib retaining wall is a very common expedient Ps eunay! ‘agp teadetap Dace pay 
to which resort is had when circumstances are appro- oe ee = extre ap Ben. 4 Dee en cory 
priate. For instance, in early development work, when | Catry Swo UES Over rouge aw, and crane-power or 
there is an abundance of timber and it is desirable | other lifting tackle alice tgg penn. i 1 Fig. 5 
to keep down expenditure on permanent works, timber b rr ny _ ap a Fig. — a gh 
crib construction, with rock or other local filling, can ut by the use of standard units, return walls can b< 


ae ; + the filling available 
often be made to serve the purpose, and at the same built, or other conditions met. If the filling available 


time save expense and the transport of a good deal of | only small material, standard units make it possible 
material. In addition to such advantages, the crib - build & closed-face type of wall. a moss cages, 
type of wall possesses great stability, as the disposition bi a the orate ae wie considera oa Pee thie 
of the contained material and the anchoring effect of te ee . Tree, Yee peeve, practical, mer ong 
the stretchers and back longitudinals are extremely | combination would possess advantages as regards fre 
good. As regards permanence, however, timber is not | co | a } ae oatl 
always satisfactory, although often quite good enough|  *7° VaauEype shown in Fig. 3 illustrates tow ( Fie. 4 
as a first solution on works which it is essential to work can nee ee nate aetna ae ig. 
carry through at low cost. Asa result, some years ago, — a wall retaining the approach — .- engroune 
greater permanency was obtained by adapting the | “* agers hall in Cleveland, Ohio, — g- = " 2 
method of construction to standardised reinforced- | P!©°® of work on the West Virginia pny a ante 
concrete units. A great many crib walls on this| ing the road from washouts and floods on the clk oe. 
principle have since been built in the United States and It h oe ne by ‘ds ft. high, pee he, oar ‘ “pase 
the system has been employed by Mr. R. Carpmael | *"* po mag 8 Hoods, two of which occurre: ; 
on the Great Western Railway. Naturally, the use of | "°°" * errieerien eee 
pre-cast members involves transport from the mould- 
ing yard, wherever it may be situated, but the economy 
in material and transport, and, consequently, in total | 
costs, is still considerable, unless conditions, say, for the 
supply of local aggregate, are very favourable for}; ON page 55 of our issue of January 18, 1935, we gave 
gravity wall construction. | an account of the pipe line which has been constructed 
A further interesting development of crib construction | by Messrs. The Iraq Petroleum Company, Limited, to 
is that perfected some time ago by the Armco Culvert bring crude petroleum from Kirkuk, in Iraq, to the 
Manufacturers’ Association, of Middletown, Ohio, | ports of Tripoli and Haifa, on the Mediterranean. An 
U.S.A., represented in this country by Messrs. Armco | address on this subject was given by Sir John Cadman 
Limited, Thames House, Millbank, 8.W.1. Asis well | at a meeting on Tuesday, May 21, which was arranged 
known, Armco iron has proved to be a most serviceable | by the Institute of Fuel and to which invitations to 














THE IRAQ-MEDITERRANEAN 
OIL-PIPE LINE. 


material under exposure to all types of weather and | be present were issued to members of a number of 
other conditions, and is employed to a very wide extent | other Institutions. 
in the construction of culverts. Its adaptation to erib- | additional information from this address. 
| wall construction is accompanied by considerable advan- | 
tages in lightness, both as regards transport to site, and 
in handling on the job, as compared with concrete units, 
and the standardisation of the sections makes for very | distance between the points connected was about 600 
rapid construction. 


We reproduce the following 
The cost of the pipe line was about 9,250,000I., and 
orders of the value of over 2,000,000/. were placed 
in Great Britain for material and transport. ‘The 
miles, and the route lay almost entirely through desert 
waste unequipped with roads or railways. Supply and 
transport of materials had to be conducted from tl! 
Mediterranean coast and from Basrah, on the Persia! 
The units are made out of sheet | Gulf, and by the time the work was finished 37,000,000 
Headers have | ton-miles of traffic had been handled by local railways 


The two standard units of Armco cribbing consist 


and is also useful in sealing wrappings on earth | two right-angled lugs at each end, and are fixed to} The Iraq Company’s motor transport had also deal 


pipes carrying gas. 
Messrs. Renishaw Iron Company, Limited, Shef.- ! 





the two stretchers below by bolts passing through the | with 23,000,000 ton-miles. 
lugs and the body of the latter. 


The stretchers have It was decided that the pipe line should be burt 
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ARMCO CRIB RETAINING WALLS. 


(For Description, see Opposite Page.) 





Fie. 4. 


APPROACH TO UNDERGROUND Exnuisition Hatt, CLEVELAND, OHIO. 





Fie. 5. 


throughout its length. Fortunately, little manual 
labour was required for the task. Most excavation 











RETAINING WALL ON West Viroinra HiGHway. 


of the trench. In effect, therefore, the section of pipe 
line was longer than the trench into which it was to 


was done by ditching machines capable of cutting a| be fitted. If, however, it could be accommodated 


trench over 2 ft. wide and 6 ft. deep at an average 
rate of about one mile per day. These consisted of a 
caterpillar tractor bearing a power unit which operated 
an excavating wheel overhanging the rear of the 
unit. The wheel was equipped with steel buckets 
Which picked up the soil—including boulders of 15 in. 
in diameter—and dropped it on to a conveyor belt, 
which threw it beside the trench. 

Che line itself was made up of 40-ft. lengths of pipe, 
ten of which were welded together to form a 400-ft. 
length. A connection was made between the shorter 
lensths by tack-welding the joint at three points and 
then completing the operation while the pipe was 
rotated. This enabled the welder to work always in 
an upright position. As it was impossible for the 
400-ft. lengths to be rotated, a pit was dug beneath 
the line. The metal of which the pipes are composed 
's steel, and corrosion by the salts in the earth has been 
prevented by coating them with hot enamel and then 
Wrapping them with asbestos. This was done after 
the welding had been completed. To counteract 
*Xpansion and contraction, when a mile or so of welded 
line was ready to be laid it was supported on skids 
above level ground at points about 70 yards apart. 


aos . 
Between these points the line drooped to the bottom | 





in the trench it would be under compression, and 
allowance would have been made for a certain degree 
of contraction. Evidently the pipe would not fall 
easily at all points into a trench, which was slightly 
too short. It had therefore to be coerced. The skids 
were removed; and it was forced down by loaded 
caterpillar tractors. The soil remaining at the side 
of the trench was rapidly replaced by mechanical 
back-fillers. When all was finished the pipe lay securely 
at the bottom of the trench, providing a smooth transit 
for the passage of oil, protected from corrosion and 
immune from vagaries of temperature. 

After the completion of operations a slight dis- 
turbance only of the ground marked the route of the 
pipe line, which was, however, marked by a con- 
tinuous row of telegraph posts. These formed a track 
which, if followed by a traveller from Haifa or Tripoli, 
would inevitably lead to the Euphrates. 








Imports oF CoAL INTO FRANCE.—France imported 


4,708,620 tons of coal during the first three months of | 


1935, the chief supplying countries being Great Britain 
with 1,894,773 tons, Germany 1,050,442 tons, Belgium 
and Luxembourg 625,692 tons, and Poland 259,961 
tons. 





THE LATE MR. J. E. STORR. 


Tue death of Mr. John Edwin Storr, which occurred 
on May 9 at his home in North Park Grove, Roundhay, 
Leeds, removes a well-known figure from Yorkshire 
engineering circles, Mr. Storr, who opened a consulting 
practice as mechanical and electric constructional 
engineer at Leeds in 1922, was the son of Mr. Henry 
Storr and was born in 1878. After receiving his general 
education at St. Peter’s School, Lincoln, he entered the 
Globe Works of Messrs. Robey and Company, Lincoln, 
as a mechanical-engineering apprentice, afterwards 
obtaining training in electrical engineering at the 
Lincoln Corporation Electricity Works; during his 
training period he continued his studies at the Lincoln 
School of Science. His first appointment after com- 
pleting his pupilage was that of engineering draughts- 
man at the Croydon Corporation Electricity Works. 
He subsequently became resident constructional 
engineer-in-charge for Messrs. Callender’s Cable and 
Construction Company, Limited, and carried out 
contracts for them in London, in Lancashire and York- 
shire and various other parts of England, and in 
Germany. After a period as technical assistant engin- 
eer of the Bolton Corporation Electricity Works, during 
which he was engaged on constructional work, he joined 
the staff of the Yorkshire Electric Power Company, 36, 
Park Place, Leeds, as superintendent engineer of con- 
struction. Mr, Storr remained with this company 
until 1922, when he relinquished his position to com- 
mence a private practice; in his capacity of con- 
sultant he has been responsible for a number of import- 
ant contracts for municipal, industrial, and private 
concerns. Mr. Storr became an associate member of 
the Institutions of Mechanical and Electrical Engineers 
in 1911 and was elected to full membership of both 
these Institutions in 1927. He was a past Chairman of 
the North Midland Centre of the Institution of Elec- 
trical Engineers. 








THE LATE MR. E. R. CAROLIN. 


Mr. Epwarp Ricnarp Caron, who, we regret to 
note, died at his home in Edgcumbe-avenue, Newquay, 
Cornwall, on May 14, at the advanced age of 91, was 
for many years in the service of the Cape Government 
Railways, South Africa, retiring in 1904 with the 
rank of Assistant Engineer-in-Chief. He was born 
on March 24, 1844, and, in January, 1863, entered 
upon an apprenticeship of three years as civil engineer 
under the late Mr. Charles G. Napier. During his 
pupilage he was engaged on work connected with the 
construction of the Ennis and Bundoran Railway and 
on drainage and railway-survey work. On terminating 
his apprenticeship, in January, 1866, he became assis- 
tant to Mr. Edgeworth and was employed by him on 
railway-survey, land-drainage, and other engineering 
works. Early in 1870 he was placed in charge, under 
Mr. Hemans, then vice-president of the Institution of 
Civil Engineers, of the Sligo and Ballaghaderreen 
Junction Railway, and remained as resident engineer 
of this line until its completion in September, 1875. 
In June, 1876, at the age of 32, he proceeded to Cape 
Town, to take up the appointment of assistant engineer 
on the Cape Government Railways. He was employed 
in various capacities, on survey and on construction 
and maintenance works, until January, 1882, when he 
was made district maintenance engineer on the North- 
Eastern and Graham’s Town System, having charge 
of 217 miles of line. In January, 1885, he was trans- 
ferred to the Eastern System, with headquarters at 
East London, for a few months, after which he was 
appointed district engineer of the Western System, 
No. 1 District, at Cape Town. Promotion to the posi- 
tion of resident engineer of the Midland System, at 
Port Elizabeth, came in November, 1902, and this 
position he retained until his final promotion to 
Assistant Engineer-in-Chief and retirement in 1904. 
Mr. Carolin was elected an associate member of the 
Institution of Civil Engineers on December 4, 1883, 
and was transferred to full membership rank on 
February 14, 1888. 








THE LATE MR. L. COOPER. 


Ir is with regret that we note the death, at Buenos 
Aires, on May 14, of Mr. Leonard Cooper, consulting 
civil engineer and partner in the firm of Messrs. Cooper 
Brothers, Buenos Aires, since 1914. Mr. Cooper was 
born in Uruguay on December 25, 1867, and at the 
age of 13 entered the Lycée de Caen, France, in order 
to learn French, afterwards going to the Realgymna- 
sium, Stuttgart, to learn German. After studying 
engineering for a year at K. K. Baugewerke, Stuttgart, 
he returned to South America in 1885 to take up the 
position of assistant engineer under Mr. Robert Wingate 
in the drawing office of the Central Uruguayan Railway. 
Two years later he became assistant engineer on the 
construction of the Boca branch of the Buenos Aires 





Great Southern Railway, but, in 1888, returned to the 
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Central Uruguayan Railway. After serving im the 
permanent-way maintenance department for a year, 
he became assistant to Mr. T. Holmes Perry on the 
construction of the eastern extension of the Central 
Uruguay Railway, the length of which was 126 miles. 
In 1893 he was engaged as assistant to Mr. William 
Adams on the Lincoln extension, 65 miles in length, 
of the Buenos Ayres Western Railway, and, in the 
following year, was placed in charge of the western 
extension of the Central Uruguayan Railway, his duties 
including the reconnoitring and surveying of 211 miles 
of line. He afterwards prepared plans and estimates 
for the line, and in connection with the final arrange 
ments, paid a visit to London 

In 19000, Mr Cooper finally left the service of the 
Central Uruguayan Railway and took up the appoint 
ment of second in charge of the construction of Pringle’s 
extension, 175 miles in length, of the Buenos Ayres 
Great Southern Railway, under Mr. C. W. Mills. In 
1903 he was appointed chief of the construction office, 
Ways and Works Department of the Railway,and during 
the 
connection with various new extensions and on a high 
level entrance to Buenos Aires. In 1905, Mr. Cooper 
resigned his position in the railway service to become 
chief constructing engineer for the Provincial Govern 
ment of Aires on land and drainage canals. 
He continued to occupy this position until 1914, during 
which 5,000,0001. were spent on the construction of 
625 miles of canals and bridges, sluices, and other works 
With his younger brother, Mr. Humphrey Wittington 
Cooper, he founded the firm of Messrs. Cooper Brothers, 
consulting engineers, Aires, in 1914, and the 
firm has since been responsible for many civil engineer 
ing works in the Argentine and other South American 
republics. Mr. Leonard Cooper was elected an associate 
member of the Institution of Civil Engineers on 
May |, 1894, and was transferred to the rank of member 
December 9, 1913. He was also for many years 
a Fellow of the Royal Geographical Society 


succeeding two years was engaged on work in 


Buenos 


Buenos 








PERSONAL. 


Mr, Lesiie Turner, B.Sc., M.Inst.C.E., M.1.Struct.E., 
has opened an office at 116, Victoria-street, Westminster, 
London, 8.W.1, as consulting engineer specialising in 
structural work, particularly reinforced concrete and 
foundation work 

Messrs, Hanovia, Limrrep, owing to increased busi 
removing their main offices and works to 

Cippenham, Slough, Bucks, to-morrow, 
heir London showrooms remain at 3, Victoria 


S.W.1 
M Essa 


ness, are 
Bath-road, 
June |. 
atreet, 
ENGINEERING 
Loughborough, 
Haworth's Buildings, 
will be under the super 


Tue Brvusn Exvecrrioat 
Company, Limrrep, Faleon Works, 
are opening a branch office at 
Cross-street, Manchester It 
vision of Mr. A. W. Berry 
Davey, PAXMAN AND Company (COLCHESTER), 
Limrrep, Standard lronworks, Colchester, inform us that 
Mr. J. M. Watson, late manager of Messrs. Ruston Lister 
Marine Company, Limited, has now joined their staff 
a8 manager of the sales of the Paxman-Rieardo high 
Diese! engines Mr. W. A. Sycamore, who has 
been associated with Messrs, Davey, Paxman since 1932, 
has been appointed manager of their marine sales 


Mr. L. W. J. Hancock, 


Messrs 


mye ed 


publicity manager of Messrs 
\rmatrong-Saurer Commercial Vehicles, Limited, Great 
West-road, Brentford, Middlesex, and Newcastle, will 
relinquish this position in June, after a connection which 


has lasted since the present Company's inception in 
igs! 

Mesans. D. Narrer anp Son, Limirep, Acton, London, 
W.3, announce that Major F. B. Halford, F.R.Ae.S 


has been elected a director of the Company. 

Pror. Paraiok Anercromet® has been appointed to 
the Chair of Town Planning in the Bartlett School of 
Architecture at University College, London. He succeeds 
Professor Adshead, who was the first professor and has 
held the post since 1914 and, like fim, comes from 
Liverpool, where he has been Lever Professor of Civix 
Design for the past twenty years. During that time he 
haa also been Editor of the Town Planning Review. and 
hos regional work has extended from Cumberland to Kent 
He was one of the three persons mainly concerned im the 
tounding of the Council for the Preservation of Rural 
England has recently been appointed to prepare 
plans for a national park in Snowdonia 


and 


Krerivep Preaarom.-With reference 
The Slide Rule i Practical Manwal, 
whieh appeared in our Books Ree ved column on 
page 346 ante, thu should have read The Slide Rule 
| Practical Manual By CN. Proxworrs lwentieth 
Manchester Emmott and Company, Lumited 
thd 


Boows to 


our notion on 


embitron 
Price tks ret 

The 
Association of Fugineers 
Etruria, Stoke-on-Trent 
and Son, Limited, 


MANCHESTER Association oF ENGIneeRs 
the Manchester 
to weet the wor, works, at 


ot Messrs Wedgwood 


thet 
bers of are 


omah on 


Wednesday, June 19 Che party is travelling by motor 
eoach, and further particulars are obtainable from the 
seoretary of the Association, St. John-street Chambers, 


Deansgate, Manchester, 3 


ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas | 
particulars 
of tenders invited by various bodies in the British posses- 
The closing date of each 
be obtained on 
at the above address, 


Trade, 35, Old Queen-street, London, 8.W.1, 
sions and in foreign countries. 
tender is stated below. Details 
application to the Department, 


the reference number being quoted 


may 


in each case. 


Vetal-Olad Switchgear, seven mine-unit, for use on 
380 '220-volt, three-phase circuits. Johannesburg City 


Couneil ; June 20. rt Y. 18,086.) 

Switches, thirty, metal-clad, oil-immersed, 
and earthing, for 11,000-volt circuits. Sydney M 
Couneil, New South Wales; August 12. (A.Y. 13, 

Electrical Generating Plant, including erude-oil engine- 


driven generators, switchgear, overhead-line 7 
unici- 


street-lighting equipment, meters and cut-outs. 





) erape soatinge See o 
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CONTRACTS. 


Messes. Hartanp axp Wortrr, Limirep, Heljs; 
have received a contract from Messrs. The Standard 
Fruit and Steamship Company, New Orleans, igh 
| their subsidiary, Messrs. Erin Steamship Company. 


Limited, for the building of a fruit and nger-carry ing 
steamer. The a though <7 pe Ale ft. in length, and 
will be insulated out for @arriage of banana 
cargoes under — The machinery will _— 

prise ibe fuve-apliadar -expansion engines with exhvust 
turbine electrical combination, the boilers being oil-fired. 
Messres. Enouse Sreet Corporation, Lowrep: 
Vickers Works, Sheffield, inform us that a number o{ 
t being made in their Cammel! 

, including stern-frames for the 
cruisers H.M.SS8. She and Newcastle, large anv! 
blocks for drop hammers, one of which weighs about 
100 tons, and a casting measuring 14 ft. 2 in. by 12 ft. 2 in 


pality of Griquatown, South Africa; July 4. (A-Y./ py 2 ft. i¢in., Co. as about 24 tons, being one of thre: 
13,089.) manufactured order of Messrs. Scriven and (om 
Portal Jib Cranes, electrically-driven, 14. South Afri- | pany, Leeds, for a 760-ton press for use in South Africa. 


can Railways and Harbours, Johannesburg; July 15. 


(A.Y. 13,090.) 
Electrical Equipment, including lamps, insulators, fuses, 


meters, battery plates, street lanterns, and — Feyp- 


Messrs. Tue Trossep Conorpre Sree: Company, 
Luarrep, Thames House, Millbank, London, 8.W.|!. 
have supplied their Truscon floors, roofs, and other mate 
rials to, and have acted as reinforced concrete engineers 


tian Ministry of Public Works, Cairo; June 29. ( in connection with the construction of three schwols, 

13,001.) an hotel, blocks of flats and tenements, and other build- 
Structural Steelwork, also galvanised roofing, &c.,| ings in various parts of the British Isles. 

for a timber-storage bay at Bloemfontein. South Mxssras. Tur Enousn Execrric Company, Limiren. 

African Railways and Harbours, Johannesburg ; July 15. | Stafford, have received contracts from the Wallasey 


(G.Y. 15,1865.) 


Hardware and Tools. 
from a firm in New York City, 


samples and quotations of hardware and tools. (C.Y. 
4,516.) 

Copper Tubes and Fittings.—A firm in Nova Scotia 
desire to receive prices and samples of copper tubes | 
and fittings for domestic water-supply purposes. (G.Y. | 


15,184.) 








BOOKS RECEIVED. 


Thorpe’s Dictionary of Applied os. Sw 
Volume Il. N to Z. By J. THORPE 
Warreney. London: 
pany. [Price 60s. net.] 

Jahrbuch der Brennkrafttechnischen 
No. 15. 1934. Halle (Saale): 
| Price 8 marks.] 

Directory of Paper Makers, 1935. London 
Singer and Company. [Price 5s. 6d. net.] 

The Book of Stainless Steels. 


M.A. 


Gesellachaft E.V. 
Wilhelm Knapp. 


Marchant 


An inquiry has been received 
who desire to receive 


Aes, Green and Com- 


Corrosion-Resisting and 


Heat-Resisting Chromium Alloys. Edited by Ernest 
E. Taum. Second edition. Cleveland, Ohio: Ameri- 
can Society for Metals. [Price 5 dols.] 


The Measurement of Inductance, Capacitance, and Fre- 
quency. By A. Campse.it and E.C. Camps. London : 
Maemillan and Company, Limited. [Price 308. net.] 

Deutsches Museum. Kulturforderung Durch Technik und 
Wissenschaft. By J. Zmnneck. Berlin VDI- 
Verlag, G.m.b.H. 

Institute for Research in Agricultural Engineering, Univer- 
sity of Oaford. Farm and Machine. Vol. Il. Com- 
prising the Report of the Institute for the Year Ended 
September, 1934, and Miscellaneous Papers on Agricul- 


tural Engineering. Oxford: Institute for Research in 
\gricultural Engineering, University of Oxford. 
Price 2s. 6d. net.| 

Department of Overseas Trade. No. 603. Economic 
Conditions in Latvia, January, 1935. Report. By 
J. Tranwtr. London: H.M. Stationery Office. [Price 
ls. 6d. net.) 

Die Entwicklung der Schienenstossschweissung und das 


Studium der Geschweissten Schienenstossverbindungen. 
By Distper Cstuutry. Brunswick: Friedr. Vieweg 
und Sohn, A.-G 

Coefficienti di Attrito, di Resistenza al Rotolamento e di 
iderenza, per Cerchi di Ferro e Ruote Gommate su vari 
tips di Pavimentazions Stradali. By Dorr. Ine. A. 
\rmiano. Milan: Franceseo Vallard:. 

The Operation of Motorship Auxiliary Machinery. Vol. 11. 
By Joun Lams. London: Charles Griffin and Com- 
pany, Limited Price 12s. 6d. net.} 

British Chemical Abstracts Index, 1934. 
Bureau of Chemical Abstracts. London : 
the Bureau 

Kelly's Directory of Merchants, 
Shippers of the World, 1935. Vols. Ll and LI. 
Kelly's Directories, Limited. [Price 64s. post free.] 

Photo-Electric and Selenium Cells: Their Operation, 
Construction and Uses. By T.J.Fiecpine. London 
Chapman and Hall, Limited. [Price 6s. net.] 


Issued by the 


Offices of 


Manufacturers and 


London : | 


: William F. 


Corporation for two single-deck, all-weather, omnibus 
bodies with seating accommodation for 20 passengers 
and from the Oldham Corporation for four double-deck, 
top-covered omnibus bodies of composite construction, 
with seating accommodation for 56 passengers. 











NOTES FROM THE NORTH. 


Grascow, Wednesday. 
Scottish Steel Trade.—There has been practically no 
| change in the Scottish steel trade over the week, and 
while some establishments have quite a large amount 
of work on hand, others are not quite so well placed 
ment.| The output overall is exceedingly good nevertheless, 
jand as the volume of inquiry tends to increase, the 
outlook is promising. New from the ship 
building industry is still poor, but the demand for steec! 
material for general industrial purposes is good, and 
seems likely to continue. E: orders are somewhat 
better. The makers of black-steel sheets are still 
quite busy on home orders, the motor trade being pro 
minent buyers at the moment. The heavier grades are 
jmest in demand, and light and galvanised sheets are 


very uneven. Overseas business is r. Prices are 
u ged, and are as follows :—Boiler tes, Ql. 5» 
per ton ; or, lates, 81. 15s. per ton ; sections, 8l. 7s. bd 


er ton ; -steel sheets, } in., 81. 10s. per ton, and 
24 ea in minimum 4-ton lots, 101. 10s. per ton ; 
iad galvanised corrugated sheets, No. 24 gauge, 13. per 
ton, in minimum four-ton lots, all delivered at Glasgow 


stations. 
| Malleable-Iron Trade.—Conditions in the West of 
| Seotland malleable-iron trade continue to improve, 


although the volume of going through is not 
equal to full-time working. A good tone exists, and it 
is fully anticipated that the demand for both bar iron 
and re-rolled steel bars will increase steadily during the 
next month or two. The following are the current 
market quotations :—Crown bars, o 15s. per ton for 
home delivery, and 9. 5s. per ton for export; and 
re-rolled steel bars, 8i. 12s. per ton for home delivery, 
and 7l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trace 
there is still an exceedingly good demand, and thi 
current output is going steadily into consumption 
The small-castings industry is fairly busy, and foundry 
grades of iron are meeting with a good outlet. Con 
sumers of hematite iron continue to absorb quite a large 
tonnage. The number of furnaces now in blast is I4 
The current market quotations are as follows Hematite 
Tls. per ton delivered at the steel works; and foundry 
iron No. 1, 72s. 6d. per ton, and No. 3, 70s. both 
on trucks at makers’ yards. ; 

Scottish Pig-Iron Shipments.-The 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, May 25, amounted to 185 tons 
Of that total 155 tons went overseas and 30 tons coast 
wise. During the corresponding week of last year the 
total shipments consisted of 55 tons for overseas. 

Wages in the Scottish Iron Trade Unchanged.— Mr 
Andrew, C.A., Glasgow, has given intimat 
secretaries of the Scottish Manufactured 





per ton, 


f 


shipment 


to the joint 








innales de L’ Académie des Sciences Techniques 4 Varsovie.| Iron Trades Conciliation and Arbitration Board that 
Vol. lL. Paris: Dunod. | he has examined the employers’ books for March and 
Practical Hints on Patents. By M. E. J. Guevry | April, 1935, and certifies that the average net selling 
pe Bray London: The Lmperial Patent Service. | price brought out is 9. 8%. 9-22d. This means that 
Ministry of Health Rates and Rateable Valyes, England | there will be no change in the wages of the workmen 
and Wales Statement Showing the Amount of the 
Local Rates per Pound of Rateable Value for the Finan- opt 
cial Years 1933-34 and 1934-35. London: H.M.| Tue lLystrrvrion or Structural ENGINEERS 
Stationery OUftice Price Ls. net.] Dr. Oscar Faber, O.B.E., M.Inst.C.E., has been elect 


fir Export Problem Solved London: B. J. 


and Son 


Wildbore | President of the Institution of Structural Engineer- 


| the season 1935-36. 


Vedical Research Couned. Industrial Health Research 
Roard Report No. 70 The Performance of Weavers | 
under Varying Conditions of Noise. By H. C. Weston 
and S. Apams. London H.M. Stationery Office. 
[Price 6d. net 

tnalysis of Framed Structures. By J. H. Marraews and | 


London : 
[Price 2ls. net.) 


P. E. Sonmson 
Company, Limited 


Geneva Motor and CYCLE SHOW \ report 
cerning the International Motor and Cycle Show, h 
recently at Geneva, has been issued by the Departmen’ 
| of Overseas Trade, 35, Old Queen-street, London, 5.W | 
United Kingdom firms desiring to possess a copy shoul 


McGraw-Hill Publishing | communicate with the Department, quoting referen‘ 
| GY. 


15,138. 
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MAY 31, 1935.] 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is absence of new 
feature of moment in the Cleveland pig-iron trade. 
Production is on a most restricted scale, and stocks are 
virtually exhausted, so that makers are in a very stron 
position, and are not keen to enter into new contracts. 
Demand from abroad has almost ceased, but that is of 
little consequence, as producers have next to no saleable 
ron after they have met requirements of British works. 
Second-hands have little opportunity to put through 
business, a8 producers are covering, direct, the needs of 
principal home users. Local consumption is increasing, 
and makers hope to arrange more contracts with firms 
in Scotland. Fixed minimum delivery prices remain at 
the equivalent of No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. 
supplied to North of England areas beyond the Tees- 
side zone, 678. 3d. to Falkirk, and 70s. 3d. to Glasgow. 

Hematite._-The limited quantity of East Coast hema- 
tite pig available for the market enables makers to take 
a very firm stand. Most of the iron stored at the blast- 
furnaces is sold or is needed for consumption at producers’ 
own works. Announcement of the intention to enlarge 
sitput by re-kindling idle plant would cause no surprise. 
\s in the Cleveland pig industry, obstacles to trans- 
actions with overseas customers confine export sales to 
very narrow limits. Continental hematite is offered 
freely in markets abroad on comparatively low terms, 
but the main check to sales for shipment to foreign 
lestinations is the difficulty of arranging for payment. 
Tees-side steelworks are taking larger supplies of hema- 
tite, and consumers in the Sheffield and Birmi 
districts are expected to place rather considerable orders 
for East Coast brands, recognised market values of which 
are ruled by No. 1 quality at 69s. for local use, 71s. 
delivered to Northumberland and Durham, 75s. to 78s. 

» various parts of Yorkshire, 79s. to Birmingham, and 
75s. to Scotland. 

Foreign Ore.—Sales of foreign ore are few and small, but 
imports against old contracts remain heavy. Merchants 
quite expect prices to rise when negotiations for renewal 
of contract’ open out, and are not pressing sales. The 
quotation for best rubio remains at 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke have parcels to dispose of, but are less keen than 
of late to enter into contracts for supply over periods 
ahead at present prices, which are based on good medium 
qualities at 198. delivered to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are turning out 
heavy tonnage and report new orders coming forward 
steadily. Continental competition for semis is less asser- 
tive than for some time past. Plant producing finished 
material is operating at increased pressure, mainly to 
meet the home demand but overseas sales are improving. 
Subject to the usual rebates, prices for home consumption 
stand: Common iron bars, 91. 12s. 6d.; packing 
(parallel), 82. ; packing (tapered), 101. ; steel billets (soft), 
MM. 12s. 6d.; steel billets (medium), 71. 2s. 6d steel 
billets (bard), 71. 12s, 6d. ; iron and steel rivets, 111. 10s. ; 
steel boiler plates, 91. 5s.; steel ship plates, 8. 15s. ; 
steel angles, 8l. 7s. 6d.; steel joists, 81. 158.; heavy 
sections of steel rails, 8/1. 10s. for parcels of 500 tons and 
over, and 91. for smaller lots ; and fish plates, 121. 10s. 
Black sheets (No. 24 gauge) are 101. 10s. for delivery to 
home customers, and 9. 5s. f.o.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 
13l. for delivery to home customers, and 111. 5s. f.o.b. for 
shipment overseas. 


Scrap.—Scarcity of iron and steel scrap is somewhat 
less acute. Some 10,000 tons of American heavy steel 
scrap is stated to have been purchased for use in the 
Middlesbrough area. The market value of heavy steel 
remains at 52s. 6d. Clean light cast-iron is quoted 
44s. 6d. to 458.; heavy cast-iron 52s. 6d. to 53s.; and 
machinery metal, 55s. 








AnnuAL MEETING oF Hampure Sareeviwpine Re- 
seARCH BuREAv.—The Annual Meeting of the Gesell- 
sehaft der Freunde und Férderer der Hamburgischen 
Schiffbau-Versuchsanstalt, to the activities of which we 
have frequently called attention, will be held in the Rhine 
area from Monday, June 17, to Saturday, June 22. Those 
taking part will assemble at Duisburg on Monday morning 
where, after a municipal welcome, lectures will be delivered 
by Dr.-Ing. G. Kempf on “ The Evaluation of Results 
in Sea and Inland Water Transport”; by Dr. J. W. 
Reichert on “ The Economics of the German Steel 
Industry ” ; by Mr. Otto Wolf on “The Design of 
Modern Gearing”; and by Mr. F. Holtschmit on ‘“‘ Recent 
Developments in Harbour Crane Design.” In the after- 
noon visits will be paid to the works of Demag-Aktien- 
geselischaft in Duis and Benrath. On the Tuesday 
the works of the Gutehoffaungshiitte at Sterkrade and 
Oberhausen, of A Th n-Hiitte at Duisburg-Ham- 
bern and of Ruhrchemie A.-G. at Oberhausen-Holten 
will be inspected and in the evening a lecture on “ Raw 
Materials in the German Iron and Steel Indsutry ”’ will 
be delivered by Dr. H. Wenzel. On Wednesday Diissel- 
dorf will be visited and inspections made of the factories 
of the Deutsche-Réhrenwerke A.-G., the Mannesmann- 
rohren-Werke, Schiess-Defries A.-G., and Fa. Henkel 
und and Rhenania-Ossag Mineralélwerke A.-G. 
Thursday and Friday will be devoted to a steamer 
excursion to Bacharach, while on Saturday morning 
visits will be paid to the works of Felten und Guilleaume 
Carlswerk A.-G., Humboldt-Deutzmotoren A.-G., Hum- 
boldt-Kalk Maschinenwerkstaétten and Herbig-Haar- 
haus A.-G. in the neighbourhood of Cologne. 


Cie. 








ENGINEERING. 


‘NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


The Welsh Coal Trade.-A great deal of irregularity 
| continues in the Welsh coal trade. The recovery in 
the demand for industrial coal resulted in the application 
| last week by the South Wales Marketing Executive 
| Board for an increased inland output quota of 500,000 
| tons. The Central Coal Council, who met in London, 
| granted South Wales and Monmouthshire an increased 
| quota of 400,000 tons for the quarter, which is not 
adequate, and the application has been renewed. At 
the same time, export business has not been maintained, 
and while the position seems to have improved a little, 
it seems impossible to get the extra trade in the district 
to make up the losses earlier in the year as the result 
of quota restrictions of France, Italy, &e. The produc- 
tion of coal for export has not reached the quota levels, 
and it was the separation of the inland from the export 
quota that made it necessary to apply for an increased 
inland quota. The Customs returns to the end of 
April showed that the total exports of Welsh coal for 
the four months amounted to 4,975,233 tons, compared 
with 5,093,774 tons last year, a loss in actual exports 
of 118,541 tons. To this has to be added reduced 
quantities of bunker coals required by the ships carrying 
the exported supplies. An analysis of the export 
returns shows that while the Irish Free State had taken 
40,000 tons more this year, and that there were increases 
in shipments to the Channel! Islands, Gibraltar, Canada, 
Norway, Germany, Algeria, Tunis, Portugal, Spain, 
Egypt, and Argentina, there were reductions to Holland, 
France, Greece, Morocco, U.S.A , Brazil and Uruguay, 
that much exceeded the improvements previously noted. 
Shipments to France were 267,000 tons less. The 
reduction in the export trade is well reflected by the 
numerous stoppages of collieries through the excessive 
supplies of large coal, which have made it impossible 
to keep the pits regularly at work. This irregularity 
results in difficulty in obtaining adequate supplies of 
smalls and sized classes, especially of the si descrip- 
tions, which have come so much into favour in recent 
years as the result of the success in producing from 
what was formerly dirty and inferior coal, a very useful 
and economical fuel. The effect of this has been that 
consumers have used the smalls and sized coals in 
preference to large, leaving large coal very difficult to 
dispose of, constituting one of the “‘ problems ” of the 
day. Last week it was possible to report the renewal 
of the big Egyptian Railways, Argentine and Portuguese 
contracts, but little has been done since in the way 
of contract business, and the few orders that have come 
have represented renewals. The Lisbon Tramwa 
have booked 15,000 tons of Welsh sized coal, while t 
Tunis Tramways have taken a small quantity. A small 
enquiry from the Swedish Navy has m received, but 
the Swedish Railway contracts, of a more substantial 
character, seem likely to be almost exclusively placed in 
other coalfields. There has been no improvement in 
large-coal prices, while owing to the shortage of smalls 
and sized classes, they have maintained their firm 
levels. 


Iron and Steel.—In the iron and steel and allied 
trades of South Wales and Monmouthshire, the situation 
seems to be slowly improving. At Cardiff, two blast- 
furnaces are now operating, and production of pig-iron 
should improve substantially. It is part of the scheme 
of Messrs. British (Guest Keen, Baldwins) Iron and 
Steel Company, Limited, to erect a new blast-furnace 
of the very latest type at the new Dowlais works at 
Cardiff, where 2,000,0001. is being expended upon the 
new steel works, which are making very steady progress. 
Already the works have sufficiently advanced for promises 
to be made that production can be s in a few 
months. Imports of steel seem to be settling down on 
the basis arranged under the Cartel, while scrap metal 
is being imported with some freedom. — 
sheet trade is a little more active for in purposes. 
Heavier outputs of steel rails and other railway materials 
are reported, also steel sheets, les, wire and strip, 
and other products required for inland Eo 
The tinplate works are not quite so well employed. 
Prices all round have remained at recent levels. 








Bricuton Roap ImMPROVEMENT.—The Minister of 
Transport has made a grant to the Brighton County 
Borough Council towards the cost of removing a “ bottle- 
neck *’ in the London—Brighton Road. The bottleneck is 
formed by the southern end of Gloucester-place, Brigh- 
ton, between Marlborough-place and Blenheim-place, 
and is due to the fact that Gloucester-place has already 
been widened to the north. The sudden contraction 
of the road causes difficulty and dangerous traffic condi- 
tions, and it is proposed to set back the highway bo 
and provide a footway 20 ft. wide, at a cost of 10,365. 
Work will be put in hand immediately, and will be 
completed probably in about three months. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
——The rules of the Association of Supervising Electrical 
Engineers have been revised to allow a new grade of 
Associate Membership to be established. It will be 
open to those who are en in the distribution, 
utilisation and/or selling of electricity and/or electrical 
apparatus, and whose experience involves technical 
and/or commercial duties. Sales representatives, esti- 
mators, showroom managers and assistant managers, 
consumers’ assistant engineers, inspectors, commercial 
assistants and charge hands will thus be eligible. Further 
particulars may be obtained from the General Secretary, 
Aldwych House, Aldwych, London, W.C.2. 
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NOTICES OF MEETINGS. 


INSTITUTION OF AUTOMOBILE ENGINEERS.-_Summer 
Visit jointly with the Sociér& pes INcENIEURS DE 
L’AUTOMOBILE of Paris. Thursday, May 30, to Saturday, 
June 1. To-day, Oxford. Morning, visit to Messrs. 
Morris Motors, Limited, Cowley. Afternoon, alternative 
works visits or tour of the University Buildings. Saturday, 
June 1, London. Morning, visit to Science Museum, 
South Kensington. Afternoon, Garden Party at Brook- 
lands. 

Roya. Lystrrution.—Monday, June 3, 5 p.m., 21; 
Albemarle-street, W.1. General Meeting. 

INstITUTION oF Gas ENGINEERS.—Seventy-second 
Annual General Meeting at The Institution of Civil 
Engineers, Great George-street, 8.W.1, Tuesday, June 4, 
to Friday, June 7. For programme, see page 547 anée. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—-The decision of the Government to 
increase the strength of the Royal Air Force is welcomed 
here, and will result in a heavy demand upon local 
works for steel, forgings, and machine and engine parts. 
For some years Sheffield has specialised in the production 
of aircraft steel and accessories, and this at the present 
time is one of the busiest sections of local industry. 
Nearly every metal part needed in modern aeroplane 
construction is made in Sheffield, including pistons, 
valves, propellers and metal wings, streamline wires 
and cables, fittings and engine parts. Stainless steel is 
also in better demand for wing skeletons, struts, pump 
shafts, carburettor floats, tie rods, tube booms, valves, 
&c. Between 60 per cent. and 80 per cent. of Sheffield’s 
output of aircraft requisites is for the Royal Air Force, 
the balance’ being in t of commercial aviation. Gross 
turnover in the Sheffield steel and engineering trades 
over the first quarter of the year shows an increase as 
compared with the ir aga period of 1934. Un- 
em Somment tends to decrease. In some branches of the 
highly specialised engineering trades there is a shortage 
of skilled men. Business in raw and semi-finished 
materials has been well maintained. Many firms are 
using their melting plant to capacity. Rolling mills, 
forges, foundries, press shops, billet and slab mills, and 
wire and rod departments are all handling bigger out- 
puts. There is a steady demand for railway rolling stock. 
A heavy consignment of axles, wheels, tyres, springs, 
and buffers left this area during the week-end for Russia. 
Armament departments are more satisfactorily employed, 
but the demand is below normal, and a large amount of 

lant is awaiti development. Works producing 
10llow forgings and boiler drums are operating at high 
pressure. Contracts are in course of execution for plant 
for electric-power extension schemes in various parts of 
the country. Other kinds of electrical equipment are 
in good demand. Mining and quarrying plant is in 
stronger request. Foreign mining enterprises are calling 
for washing and screening equipment, grinding and crush- 
ing machines, and dredging gear. Agricultural machinery 
is another progressive line. The too! branches are 
meeting with a consistent demand on both home and 
overseas account. The light foundries are turning out a 
larger tonnage of builders’ ironmongery, including stoves, 
stove grates and rain-water pipes. 

South Yorkshire Coal on coal market has 
undergone little change. Inland requirements are up to 
recent levels, but the export position has ge od Tesh 
weakness. Most classes of coal are difficult to obtain for 
shipment. Inland needs of industrial fuel are larger. 
There is a steady demand for steam coal. The house coal 
market shows improvement. Supplies are on the short 
side. Foundry and furnace coke are steady. Quotations 
are : Best branch hand picked, 23s. to 258. ; Der' ire 
best house, 19s. to 21s. ; Derbyshire best brights, 16s. 6d, 
to 18s. ; best screened nuts, 16s. to 17s.; small screened 
nuts, 15s. to 15s. 6d.; Derbyshire hards, 16s. 6d. to 
17s. 6d. ; Yorkshire hards, 16s. 6d. to 17s. ; rough slacks, 
8s. to 9s. ; and nutty slacks, 7s. to 8s. 6d. 








Tue Newcomen Society.—The summer meeting of 
the Newcomen Society will take place at Newcastle- 
upon-Tyne, from Wednesday, June 12 to Friday, Jtne 14. 
On the first day, at 7.30 p.m., the Lord Mayor of New- 
castle will hold a reception at the Municipal Museum of 
Science and Industry, Town Moor. On Thursday, 
June 13, the members will leave ~ pow mepeey tour 
which will include Lemington Staiths, George 
Stephenson's birthplace, Hexham, Ghollerford, 
Roman Wall, and vieus. The annual dinner will 
take that same evening at the + gm Bey my at 
7 p.m., and at 8.15 p.m. a rece ion will be held by the 

Postitute Mining and Mechanical 
Engineers, at Neville Hall, r. Rhys Jenkins 
will give a paper on “ The Hollow Sword Blade Company 
and Sword Making at Shotley Bridge.” On the mornin; 
of Friday, June 14, the works of Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, will be visited, 
to view the remaining portions of the old South-street 
Works of Messrs. bert Stephenson and Company. 
The afternoon will be devoted to a visit to the works 
of Messrs. C. A. Parsons, and os a Limited. The 
joint hono secretaries, Messrs. H. W. Dickinson and 
A. Stowers, e Science Museum, South Kensington, 
London, 8.W.7, would like to be informed, not later 
than June 7, of the intentions of members regarding 
participation in the meeting. 
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HYDRAULIC LABORATORY MODELS. 


THe use of models as an aid in design and con- 
struction excites the imagination of the layman 
at the same time as claiming the more critical 
attention of the practising engineer. There is, 
however, in general, a radical difference in the two 
attitudes. To the man in the street the essential 
advantage and simplicity of the idea are as fascinat- 
ing as they are self-evident ; the solution of the 
subtle difficulties of procedure and interpretation 
of results is accepted rather as a foregone con- 
clusion, on the assumption that no engineering 
problem is insoluble to the technician. On the 
other hand, engineers have been heard to express 
their doubts and suspicion of the applicability of 
|the results obtained, particularly from certain 
| types of model, and their scepticism as to the 
practicability of reproducing natural effects on a 
small scale, with such emphasis that they might 
justly be accused of having lost sight of the immense 
possibilities of the method, and the value of the 
information which it has brought to light in cases 
where the shrewdest judgment and “ engineering 
instinct ” could easily go astray. 

Certain types of model investigation are, of 
course, general practice in particular branches of 
engineering ; the familiar examples of ship models 
and wind-tunnel investigations of aircraft come 
readily to mind. Small-scale work on the discharge 
of weirs and sluice gates, and on the behaviour of 
surge-tanks as used in connection with the pen- 
stocks of hydraulic turbines has also been attended 
with a large measure of success, and has revealed, 
in more than one instance, phenomena whose 
occurrence could hardly have been anticipated from 
consideration or analysis, at any rate given our 
present state of knowledge. 

It is obvious that, in order to derive reliable data 
from such experiments, great care must be exercised, 
not only in the design and construction of the 
model, but equally in its operation and in the reading 
| of the results. Without such precautions, the infor- 
mation gained may be actually misleading, and it 
behoves any one using this instrument to familiarise 








himself with the rechniguite which has been developed 
in various laboratories and which is set forth in an 
ever-growing literature on the subject. Arising out 
of this necessity there is a strong feeling that there 
is a need for a national hydraulic laboratory, to 


«| which problems might be submitted for experimental 


treatment by trained specialists. On the other 
hand, it is argued that experiments of this type 
should be conducted close to the headquarters of the 
individual engineers whose problems are to be 
studied, and that, when necessary, the advice of 
those having experience of the particular kind of 
investigation required, should be solicited. 

The main difficulty in model work is the feature 
known as “scale effect,’ which results from the 
fact that it is generally necessary to operate the 
model under conditions of speed which are demanded 
by one physical factor, while those conditions do not 
satisfy the requirements of dynamical similarity 
in the effects produced by other physical factors. 
Technique has been developed of choosing that 
“‘ corresponding speed” which is demanded by the 
physical factor known to have the most important 
effect, finally correcting the results obtained by an 
allowance for the “ scale effect” introduced by the 
incomplete similitude thus obtained. The labours 
of many investigators in this field have been devoted 
to the determination of the magnitude of the 
‘* scale effect ’” in a number of important instances ; 
their method of approach has been either by com- 
parison of model with actual or by extrapolation 
from a comparison of models built to different scales. 

In some cases, the problem of similarity is com- 
plicated by the practical necessity of adopting 
different horizontal and vertical scales in the model. 
Recourse to this has been essential in many estuary 
and river models and has proved a subject of much 
discussion among engineers. In this connection, 
however, Professor A. H. Gibson, whose monu- 
mental report on the Tidal Model of the Severn 
Estuary will be recalled by many of our readers, 
advanced a striking argument during a discourse 
delivered before the Royal Institution about a 
year ago. He said: ‘ It may be of interest to note 
that this distortion of scale is usual in nature, 
small streams flowing through alluvial ground 
having much steeper side slopes and gradients 
than large rivers of similar regime in similar ground. 
In a very large river such as the Mississippi,. the 
Ganges, or the Irawaddy, the maximum depth will 
rarely exceed 1 : 100 of the maximum width, while 
in a small stream in similar ground this ratio will 
seldom be less than 1 : 5.” 

River problems are, indeed, among the most 
difficult with which the profession has to deal, and 
the use of models in attacking such problems is 
undoubtedly on the increase. In this country 
during recent years tidal models have been made of 
the Severn, Mersey and Humber at Manchester 
University ; Sir Alexander Gibb and Partners have 
constructed in London a model of the Rangoon 
river, and recently the Great Ouse Catchment 
Board, near their headquarters in Cambridge, have 
put into service a model of the Wash and the tidal 
portion of the River Great Ouse. The sensitive 
nature of river and estuarine banks and channels 
is well known. The forces controlling them are 
many and complex, and if it is possible for a model 
to yield reliable qualitative, let alone quantitative, 
results, it may be of inestimable value. The best- 
informed expert opinions will often differ as to the 
proper or most efficient scheme of corrective works, 
as, for example, training walls, and it would appear 
that there is a growing tendency towards the view 
expressed many years ago by Osborne Reynolds 
that “this method of experimenting seems to 
afford a ready means of investigating and deter- 
mining beforehand the effects of any proposed 
estuary or harbour works; a means which, after 
what I have seen, I should feel it madness to neglect 
before entering upon any costly undertaking.” 

In this connection, attention may be drawn to a 
most interesting paper by Lieutenant Herbert D. 
Vogel, Assoc.M.Am.Soc.C.E., which appeared in the 
Proceedings of the American Society of Civil 
Engineers, January, 1935, pages 57~73, under the 
title of “‘ Hydraulic Laboratory Results and their 
Verification in Nature.” In this the author asks 








what reliance can be placed by field engineers on 
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the solutions obtained from model studies and 
what proof is there of the statement that a river 
will re-act to treatment the same as its miniature in 
a laboratory, admitting that a convincing answer 
is difficult. The reason for this he sums up as 
follows: (a) Only the more difficult problems are 
submitted to the laboratory for analysis by experi- 
mental means. (6) The plans put forward by the 
experimenters are often modified before or during 
construction to suit changes which may have taken 
place locally while the model tests have been in 
progress or their results under consideration. 
(c) The time required for actual structures to become 
effective differs greatly with the character of the 
works and the local conditions. 

To these might well be added the effect 
“spasmodic occurrences,” such as gales, which 
may not be reproduced in the model but may 
nevertheless cause considerable changes in the 
regime of the natural river or estuary. This does 
not invalidate the model investigation, because the 
major problem will be generally reducible to the 
question how, under the prevailing cycle of normal 
operating forces, will the regime be changed by the 
introduction of proposed works ? 
by the trained visual observation of the currents 
and eddies within it and the study of its mobile 
bed, with and without the proposed works, yield a 
dependable answer to that question, its achieve- 
ment is considerable. 

Lieutenant Vogel makes the important point 
that to obtain the results, in nature, indicated by 
a model study, the improvement works should be 
installed as soon as possible. This, he says, is 
particularly important when the river, or the part 
involved, is changing actively, and his paper 
furnished some extremely interesting examples of 
river model work conducted at the United States 
Waterways Experiment Station, since its activities 
commenced in January, 1931, and since corrobo- 
rated in actual undertakings. The first example is 
a model of Brooks Point, embracing a 10-mile 
stretch of the Mississippi River. This model had 
as its object the discovery of a means of improving 
the depth of the navigable channel obtained during 
low-water periods at the crossing opposite Brooks 
Point. In the first place, the model bed was 
moulded flat ; at the end of 100 hours of operation 
it was found to show close agreement with its 
prototype, and as a result of the subsequent in- 
vestigation, a scheme was adopted, involving the 
construction of five spur-dykes and the removal 
of three existing dykes. After the completion of the 
new dykes in the river itself, and the 
of the three old dykes, there were, it is said, ‘ un- 
mistakable signs of adopting the new channel 
alignment,” 

Among other examples of which Lieutenant Vogel 
uives details, occurs the particularly striking one of 
Point Pleasant, Mississippi River. In that case, 
vertain authorities advocated the removal of dykes 
which they considered should have been placed 
on the opposite side of the stream. The model 
investigation indicated, however, that, given periods 
of low water, the existing dykes would cause the 
stream to scour to navigable depths. This finding 
was substantiated, under corresponding conditions, 
when the channel was found actually to have 
mproved, as forecast, almost entirely across its 
critical portion, and it is probable that in a few weeks 
complete verification of the model predictions 
would have been obtained, had not the attainment 
of the final objective been accelerated by a certain 
amount of dredging, after which the channel gave 
no trouble whatever. The aggregate cost of the 
Point Pleasant dykes, at an average cost per linear 
foot of between 30 dols. and 35 dols., was approxi- 
mately 265,000 dols., and since, as the author says, 
it is frequently as expensive to remove dykes from 
* stream as to build them, it would seem that 
results which lead to such economies are of as great 
value as those which indicate new plans of attack.” 

The author states that “in rare instances verifica- 
tions have been more difficult—if not altogether too 
difficult—to obtain,” but the main point, he says, is 
that “the science, which was a veritable infant 
only a few 
’ youngster,’ rapidly coming of age, and demanding 
that its importance be recognised by everyone.’ In 
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view of the development of the method, on the | 
Continent, in England and in the United States of | 
America, there is certainly much to support that 
statement. 

The publication of results, with particular | 
reference to any new form of technique evolved, 
is greatly to be encouraged, in all hydraulic model 
work, no less, of course, than in any other branch 
| of applied mechanics ; for the guidance so provided 
may serve not only to help others to avoid the many 
pitfalls, but may effectively reduce the cost and 
labour involved. Certainly the cost of such in- 
vestigations cannot be lightly undertaken, the labour 
entailed both in the laboratory and often also in 
the very important work of collecting essential 
data for the experimental work from the field, is 
considerable. Speaking generally, however, in 
cases where the need for model investigation is 
felt, the cost will be small in comparison with the 
scheme in hand. 

In the discussion on a paper by Professor Gibson 
read before the Institution of Water Engineers in 
London last December, Mr. W. F. H. Creber related 
how two models had been constructed by Professor 
| Gibson, for the Manchester Corporation, for the 
| purpose of studying the extension of certain dams. 
| At a cost of less than 200/., a saving was effected of 
[several thousands of pounds in the anticipated 
fight in both Houses of Parliament. It is not 
probable that the findings of the laboratory would 
always form the basis of such savings as this, but 
at the same time, the method is gaining strength 
rapidly from continued application, and it may 
claim indeed to be the only means of attack at 
| present open to us on problems of a certain type. 
| For these reasons alone the method demands alike 
the consideration of all whose work is coneerned with 
| such problems in the field and the continued efforts 
to perfect technique on the part of researchers in 
the laboratories. 








| THE TEMPERAMENTAL FACTOR 
IN INDUSTRY. 


WHEN it was first recognised that the bodily con- 
dition of a human being might have a profound effect 
on his or her mental state and vice versa is unknown, 
but it was certainly among the very earliest con- 
tributions that primitive man made to the know- 
| ledge of himself. Ancient physicians were, in fact, 
jas conscious as their modern prototypes that 
| differences of temperament entailed certain psycho- 
logical consequences, that these consequences 
|expressed themselves in bodily as well as mental 
| reactions and that it was part of their duty to 
diagnose and treat these conditions. It cannot be 
said, however, that the methods they employed 
to establish the necessary connection were other than 
empirical. In fact, so far did they fall short of the 
scientific ideal that they became discredited and it 
is only recently that economic needs and a better 
equipment have brought the subject once again 
into the foreground. 

This is not really surprising for, as a study of a 
lecture on “The Temperamental Factor in In- 
| dustry ’’ delivered by Professor Major Greenwood 








— the National Institute of Industrial Psy- | 
| chology on Monday, May 20, will show, the whole 

| subject is one of the greatest difficulty and to the | 
engineer almost appalling in its complexity, owing | 
to the variety of the unknowns involved. In the 
first place, though it is now agreed that the tem- 
peramental factors are of great importance both in 
industry and in medicine, modern psychological 
and statistical research has not yet enabled exact 
methods of measuring these qualities in the indi- 
vidual to be discovered. Attempts that have been 
made, especially by the distinguished Milanese | 
statistician Professor Marcello Boldrini, to classify 

intelligence on a morphological basis show that out- | 
standing human beings, commonly called geniuses, | 
are to be found in each of the two principal groups, 

while the very large number of researches that 

have been carried out, mainly in America, to estab- 

lish the relationship between psychological tem- 

| perament, personality, character and a variety of 
other things, have also led to not any very definite | 
conclusions. For statistical description, which is what | 


such investigations produce, is group description 
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and only group description, and any thoroughly we! 
ascertained statistical fact which emerges may hay: 
very little value from the standpoint of individua 
diagnosis. 

For example, assuming it has been ascertained 
that 85 per cent. of persons of the psychological 
manic-depressive type have the bodily structure 
called pycnic and that this particular defect wholly 
unfits a person for employment in a particular 
industry, that fact alone is not sufficient reason for 
rejecting a candidate possessing this structure who 
may apply for a post in that industry. For the 
manic-depressive condition is comparatively rare and, 
assuming it is present in only 1 per cent. of the 
population, then as a pycnic has a chance of rather 
more than 2-6 in a hundred of belonging to this 
category the odds are more than 97 to 3 that he 
does not belong to it. The question of psycho- 
logical manic-depression should not therefore 
weigh much with the examiner in deciding the fate 
of a pyenic. Any criterion of this kind, as 
Professor Greenwood points out, has therefore little 
diagnostic value in individual cases. It may, how. 
ever, have considerable descriptive value when we 
pass from the consideration of individuals to that of 
groups or classes. On the other hand, while no 
single criterion can be decisive, a number of inde 
pendent tests may, by a gradual elimination of the 
unsuitable, lead to results that are more or less 
valuable. 

The difficulty’ is, however, that the tests cannot 
be made altogether independent. Moreover, it 
evident that the value of the results depends in th 
long run on correlation between the qualities 
explored by the tests and those desirable in the 
persons who are candidates for the post in question. 
In this connection the examiner himself is an 
important factor and it seems that the ideal result 
can only be attained by having an infinite number of 
examiners. 

In practice therefore considerable care must be 
used in applying any results obtained from such 
investigations and a wide margin must be allowed 
for error. For instance, a study undertaken by 
Professor M. Culpin and Mr. E. Farmer into the 
disability known as telegraphists’ cramp showed 
pretty conclusively that temperament 
fundamental fact in the exhibition of this disease. 
and that the qualities explored by the tests and 
those associated with successful work were corre- 
lated. At the same time this association was not 
close enough to enable any rules for testing to be 
laid down. The most that can be said is that the 
tests indicated who were the best and who were 
the worst cases, but it would be dangerous to 
apply them to the others, who perhaps form the 
majority. The same conclusion may drawn 
from certain tests made on a group of dockyard 
apprentices to ascertain their proneness to accidents. 
It was found that the 25 per cent. who did worst 
had twice as many accidents as the remainder, 
so that if they had been eliminated the accident 
rate would have been reduced by at least 20 per 
cent. It may be that it will be in this direction 
that a start will be made towards using tempera- 
mental tests for practical purposes, though we 
agree with Professor Greenwood that any routine 
test which automatically eliminates more than a 
small percentage of the candidates is hardly likely 
to receive general acceptance, and if this is a just 
conclusion we are indefinitely far from any fool- 
proof system of routine testing. At present. 
indeed, a very useful place for quantitative measure- 
ments of temperament in a scheme of vocational 
guidance cannot be foreseen, for in spite of the 
enormous amount of work that has been done and 
the realisation of its great importance there is still 


Is 


was a 


be 


|no simple way of measuring or assigning the factor 


of temperament. 








PropvuctTion oF SELENIUM IN CANADA During 1955 
the production of selenium in Canada totalled 48,221 !! 
the element being obtained as a by-product in the electro 
lytic refining of copper in Quebec and Ontario. Canad 
is now in a position to produce selenium in considerab 
quantities, but the market is restricted at present to t! 
glass and pottery industries, and to the manufacture o! 
photo-electric cells and of selenium cells used in tele 
vision. It is also stated to be employed in the stainless 
steel industry, for developing improved cutting and other 
properties, while it is believed that a potential market 
exists in certain rubber compounding industries. 























well 
have 


ridual 


bine d 
ical 
icture 
holly 
cular 
nm tor 
who 
r the 
and, 
{ the 
ather 
| this 
it he 
ycho- 
efore 
fate 
l. as 
little 
how- 
n we 
at of 
Ce no 
nde 
the 


less 


nnot 
it is 
the 
ities 
the 
ion. 
an 
sult 
rT of 


be 
uch 
ved 
by 
the 
ved 





ete 


_ENGINEERING. 


May 3I, 1935-] 





577 





] 

NOTES. put forward by Mr. C. E. Dupuis as long ago as 

. r : ei) sp | 1902, and was also discussed in Sir Murdoch 
Lereenasonas, Comanaan FOR | Macdonald’s report of 1920. Further, the project 
} __. | formed the subject of an expedition under Mr. 

Tus sixth International Congress for Scientific} p, y. Tottenham in 1923. The effect of the 
Management is arranged to take place in London| report made by this expedition was to confirm 
from July 15 until July 20, and will be the first of | certain views and to indicate that the discharge of 
its kind to be held in this country. In view of the | the lake in average years was 3,500,000,000 cub. m. 
manner in which these conferences have been con-| [t was also found that the sill at the outlet could 
ducted abroad, wherever they have been held, it | be Jowered so that a sufficient range of storage water 
is to be hoped that equal success will attend the| could be obtained without any increase in the 
forthcoming function here. Fortunately there | food level of the lake, and that by additional excava- 
appears to be every prospect of this proving to be | tion the discharge could be increased to 8,000,000,000 
the case, for starting with an independent com-|cyb. m. It was recommended that the chief works 
mittee, we understand that hearty support has) should consist of two earth dams, from 200 m. to 


Tue FORTHCOMING 
ScrentTiIFIC MANAGEMENT. 


been forthcoming both from the Government and | 499 m. long, with core walls and a regulator in | 


from the Federation of British Industries, as well a8 | masonry, providing for 14 sluice gates, each giving 
from a large number of other bodies connected with | 5 m. clear opening. Excavation of the channel 
industry and science. All the important bodies | would also, it was stated, be necessary, while a 
concerned in this country are represented on the | tunnel would have to be constructed to cut out a 
Council. The Congress is to be opened in the/| bend and rapids. Although some eight years ago 
‘entral Hall, Westminster, by His Royal Highess | ; vying ; 
Central Hall, W » Dy His oye ghess | it was stated that a contract for carrying out this 
the Prince of Wales, and on the opening day there| scheme had been let to an American firm, actually 
will be a Plenary Session in the afternoon. The two} nothing was or has since been decided, and taking 
middle days will be devoted to Sectional Sessions, | everything into account, it remains to be seen 
and again, on the Thursday, there will be a Plenary | whether any definite advance will even now be 








Session. On Thursday afternoon, the deliberations | 
will terminate with a closing session, but the work | 
of the Congress will continue over the following 
days, excursions to factories, institutions, &c., | 
having been planned until and including July 27. | 
There are to be over 200 papers in all, and all of these | 
are stated to be now ready. Six sections have been | 
formed, and these are devoted, respectively, to | 
manufacturing, agriculture, distribution, education 
and training, development, and domestic subjects. 
The sectional meetings are, we understand, to be | 
held in the buildings of the Institution of Civil | 
Engineers and the Institution of Mechanical | 
Engineers. The chairman of the Council is Sir| 
George Beharrell, who is supported by a list of very | 
distinguished names, and it is hoped that the | 
effort will receive the encouragement of a long | 
list of members. It may be mentioned that the | 
social functions will include receptions by the 
Government at Lancaster House, and by the Lord 
Mayor and Corporation of the City at the Guildhall. 
An official banquet, tea party at the House of | 
Commons, and entertainment by the B.B.C., are also | 
included in the programme. So far each of these 
congresses has been better and has aroused more 
interest than its predecessors, and it may reasonably 
be hoped that this one will also prove to find a place 
on the ascending curve. At a time when our 
business is improving, and with all the enthusiasm 
of recent events still fresh, we ought to be able to 
do something really worthy of the occasion and of 
the guests visiting this country. The full member- 
ship fee is two guineas, and entitles members to 
all the sectional reports. The headquarters of the 
organisation are at 21, Tothill-street, London, S.W.1. 





ue Lake Tsana IRRIGATION SCHEME. 

Egypt, unlike many other countries, is at present 
in a state of affluence, one reason being that her 
security is guaranteed by Great Britain and a neglig- 
ible amount has therefore to be spent on defence. 
Advantage is wisely to be taken of this pleasant 
condition by spending £E. 36,000,000 on public 
works during the next five years. Of this total, 
some £E. 15,000,000 will be allocated to the provi- 
sion of better water supply, improved sanitary and 
housing facilities in the villages, and to road con- 
struction and land reclamation. The remainder 
will be spent on various irrigation schemes, including 
the strengthening of the Assiut barrage, which has 
already been begun, and the rebuilding of the Delta 
barrave. The most interesting feature of the scheme 
lies, however, in the announcement that the Govern- 
ment intends to resuscitate the scheme for regulating 
the flow of the Nile by constructing works at Lake 
Tsana. in Abyssinia. It is stated that the con- 
struction of the necessary dam has already been 
accepted in principle, and that a conference to 
settle details will shortly be called, if the inter- 
national situation permits. Negotiations have also 
been proceeding between Egypt and the Sudan on 





how the water available should be divided between 
the two countries. It may be recalled that the idea of 
utilising Lake Tsana for regulating purposes was 


made. 
Roya Arr Force PERSONNEL. 


The Government’s decision, announced in both 
Houses on Wednesday, May 22, to increase the 
Royal Air Force for Home Defence to nearly three 
times its present strength within the next two 
years has, of course, rendered it necessary to 
provide a large number of additional skilled pilots 
and tradesmen for the service. This is to be done 
by the entry of personnel for training, the re-entry 
of men who have passed to the reserve or left the 
service, and the retention in service of men who 
would otherwise pass out during the next two 
years. Under the first heading, some 2,500 pilots 
and 20,000 tradesmen and unskilled men will be 
required. A large proportion of the former will 
be entered as officers on short-service commissions, 
and young men of good personality and education 
between the ages of seventeen and three-quarter 
years and twenty-five years will be acceptable. 
Increased numbers of airmen pilots will also be 
required, and for this grade men of the above- 
mentioned age limits and of secondary school 
education are suitable. About 1,300 men per 
quarter are needed as fitters and riggers for duties 
in connection with the maintenance of aircraft, and 
as many as possible of these should be men with 
a basic training in fitting in civil life, Applicants 
under forty-two years of age will be subjected to a 
trade test and, if accepted, will be enlisted for six 
years’ service on the active list. In addition to 
these, skilled fitters of superior intelligence will be 
accepted for training as mates, flight mechanics, or 
flight riggers ; preference in selection will be given 
to men with mechanical experience. Men for this 
class must be over eighteen years and under thirty- 
two years of age. Other young men, to the number 
of about 400 per quarter, are required for training 
as armourers, wireless operators or photographers, 
and men with a secondary school education or with 
some experience in these trades would be suitable ; 
the age limits for this class are seventeen years and 
thirty-two years. In addition to the above- 
mentioned classes, a large number of unskilled men 
over eighteen years and under twenty-six years of 
age will be accepted for entry as aircraft hands. 
Such entrants will have an opportunity of being 
selected for training in one of a number of trades after 


|about a year’s service. Further particulars of the 


above-mentioned trade entries, and of others for 
trades in which smaller numbers of skilled men are 
required, can be obtained from the R.A.F. Recruiting 
Depot, Victory House, Kingsway, London, W.C.2. 
Other recruiting depots will shortly be established 
in the principal provincial cities. For pilot entries, 
application should be made in writing to the Air 
Ministry (S.7E.), Adastral House, Kingsway, 
London, W.C 2. 


Tue British STANDARDS LNSTITUTION. 


Following the annual meeting of the British 
Standards Institution on May 28, a luncheon was 
held at the Royal Automobile Club, Pall Mall, 





London. This, the first function of its kind, was 
| presided over by Dr. E. F. Armstrong, F.R.S., 
| the retiring chairman of the Institution. The toast 
‘of “The British Standards Institution” was 
| proposed by Dr. E. L. Burgin, M.P., Parliamentary 
| Secretary of the Board of Trade, who alluded to 
| the cordial relations existing between H.M. Govern- 
|ment and the Institution, and stated that a great 
| feature of the work of the Institution was that it 
did not initiate the standardisation of any particular 
| article or commodity, but waited until a proposal 
| was made by industry. When such a proposal was 
| received, the Institution set to work and carried 
| the matter through. The idea of standardisation 
| was spreading rapidly in our great Dominions, and 
Imperial trade was following in its train. He 
hoped, however, that the work of standardisation 
would never go so far as to involve attempts at 
standardising invention and research. The Rt. 
Hon. G. W. Forbes, P.C., Prime Minister of New 
Zealand, who supported Dr. Burgin, said the 
importance of standardising institutions had been 
recognised, and appropriate resolutions adopted, 
at the various Imperial Economic Conferences held 
in recent years. They in New Zealand had started 
a standardising body in a modest way. Standardisa- 
tion was applied to their exports ; no frozen meat 
or dairy produce was allowed to go out of the 
country unless it was up to the Government standard 
with regard to quality and fitness for export. 
Recently, the New Zealand Government had had 
a difficult matter to deal with, namely, the introduc- 
tion of legislation to ensure that buildings erected 
should be reasonably safe in the event of the 
oceurrence of earth tremors. The whole problem 
had been handed over to their standards organisa- 
tion, it being felt that this was just the body to 
undertake this national work. Dr. E. F. Armstrong, 
who replied to the toast, recalled the pioneer work 
of Sir John Wolfe Barry, and said that the original 
committee of six had, in the relatively short space 
of thirty-four years, grown into the present great 
organisation. At the present time, the Institution 
had some 700 committees at work, and taking 10 
as the average membership of each committee, 
this meant that 7,000 persons were engaged on the 
business of the Institution. About 1,000 meetings 
were held every year. He concluded his speech by 
paying a tribute to the work done on behalf of the 
Institution by Mr. Maurice F. G. Wilson, Mr. E. J. 
Elford, Mr. Li. B. Atkinson, and Colonel R. E. 
Crompton. Mr. W. Reavell, chairman of the 
Institution for the forthcoming year, also replied 
to the toast, and in the course of a brief speech, 
stated that the presence of Dr. Burgin at their 
first annual luncheon, and the words spoken by him, 
had set the seal of Governmental support and 
| enthusiasm on the cause of standardisation. 


| 
| 











| THE WELDING OF IRON 
| STEEL. 


(Continued from page 553.) 


AND 


WE continue below our account of the Sympo- 
sium on the Welding of Iron and Steel organised 
by the Iron and Steel Institute in co-operation 
with other technical societies and held in London 
on May 2 and 3. 

WELDING PRACTICE AND TECHNIQUE. 

When the conference was resumed on the morning 
of Friday, May 3, Sir Harold Carpenter again 
occupied the chair at the outset. In a brief speech 
he introduced Sir Richard Redmayne, President of 
the Institution of Civil Engineers, who then took 
the chair. The first half of the morning was 
devoted to the discussion. of Group 2 of the Sympo- 
sium, dealing with welding practice and technique, 
including welding apparatus; this was presented 
by Dr. A. McCance. A brief outline of papers 
in this group will be found on page 505 ante. 

In the course of his address, Dr. McCance stated 
that as the papers submitted covered a somewhat 
diverse field, he proposed to divide them into 
|sections. The first section dealt with the control 
| of welding from the electrical side, and included the 
| papers of T. C. R. Shepherd and 8. W. Carpenter, 
| H. O. Burge, A. L. Whiteley, P. W. Townsend, and 
| E. Rosenberg. Shepherd and Carpenter pointed 
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out that the metal transference took place in the 
form of globules from the electrode to the weld— 
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| L. E. Benson and H. Allison proved that an annealing throughout the length of the weld, and the root of 


transferred in the case of bare wire at the rate of | 


20 to 25 per second and with covered electrode at 
about five per second. Each time the globule 
bridged the gap the generator was short-circuited, 
and the volt-ampere characteristics of the generator 
must be such as would prevent excessively heavy 
currents on the short circuit. At the same time, 
it must recover its open-circuit voltage sufficiently 
quickly to maintain continuity. Burge recom- 
mended a shunt-wound machine with a few turns 
of cumulative series winding superimposed to 
obtain the necessary drooping characteristics, in 


combination with a small resistance in the welding | 


circuit to prevent short-circuiting the shunt field. 
In resistance welding, in addition to the electrical 
characteristics, the time element was of importance, 


and the various manual or fully-automatic methods | 


were described by P. W. Townsend. Manual opera- 
tion was only recommended for butt welding or 
jobbing work. For spot welding and fast repetition 
work it might be necessary to control the time of 
welding to fractions of a cycle on a 50-cycle current, 
and for this purpose fully-automatic control was 
required 


Among the papers in the section dealing with the | 


ipplication of welding to shipbuilding, that by the 
Director of Naval Construction was particularly 
valuable as being an authoritative survey of existing 
Admiralty practice. Both butt and V-welds were 
employed, but it was pointed out that the latter, 
in some cases, might require 150 per cent. more 


electrode and melt 30 per cent. more of the plate | 


than the former. Admiralty practice was to use 
V-joints with a 60-deg. V for plates over 7 lb. thick 
(%& in.); with lighter plates this was unnecessary. 
Thin plates had a strong tendency to buckle during 
welding, and to avoid this it had been found that 
a lapped joint had some advantages, especially with 
a joggled edge. 

In welding high-tensile steel the present position 
was not quite so satisfactory as with mild steel. 
In the first place, it was necessary to restrict the 
carbon content to a maximum of 0-30 per cent., 
and with further experience it might be necessary 
to restrict still further the range of compositions 
for this class of material. In _ particular, 
there was difficulty in obtaining a weld metal with 
the physical characteristics, in regard to yield-point 
and ductility, of the parent metal in order that a 
bend test might show uniformity of extension right 
across the joint from plate to plate. In its applica- 
tion to structural work, as pointed out by Messrs. 
P. Mitchell and H. Martin, welding was entering a 
highly competitive field, and careful study must be 
given to the productive efficiency of the welder if 
economic success was to be achieved. He must be 
viven every aid in the way of fixtures, jigs and 
handling facilities, so that he could spend as high 
& pereentage as possible of his time at his own 
job of welding. Small jobs should be worked 
together with large jobs, so that while the large job 
was being reset for its next run, production time 
could be spent on the smaller work. 


used 


The subject of distortion and internal stress was 
the main topic in several papers. The magnitude 
of the stresses introduced by welding and the best 
methods of controlling distortion were dealt with 
by Messrs. D. Boyd and G. Cape. Generally, all 
stresses were higher when covered electrodes were 


of two hours at 600 deg. C. would remove at least 
90 per cent. of the stress in all cases. With heavy, 
massive pieces it was advisable to allow cooling 
from the annealing temperature to take place in 


the furnace until a uniform temperature of about | 


100 deg. C. was attained. 

Mr. L. W. Schuster, who opened the discussion, 
stated that the paper by Messrs. Benson and Allison 
was important because it drew attention to residual 
stress in welded joints. 
relief brought about by heat treatment was well 
understood by metallurgists, knowledge was often 
very scanty among welding engineers. As was 
well known, in starting to weld a rigid structure 
the internal stress might reach sufficient magnitude 
to set up a crack in the metal. In giving material 
a low-temperature annealing treatment the change 
of structure taking place within the weld metal 
should not be overlooked. In the lower runs of a 
welded joint the nitrogen content might often be 


in a comparatively innocuous form ; during welding | 


the quick rate of cooling tended against the forma- 
tion of needles and even tended to make the nitro- 
pearlitic constituent austenitic. During any heat 
treatment the rate of cooling would be much slower, 
and the tendency would always be for needles to be 
precipitated at the slip planes and for the nitro- 
pearlitic constituent to become cementitic. With 
a good-class weld metal any such change in struc- 
ture became of less importance. It was to be 
concluded that the rate of cooling, after heat treat- 
ment, should be as rapid as the danger of reimposing 
internal stress would allow, or, if the article was 
not withdrawn from the furnace at the commence- 
ment of cooling, it should, at all events, be with- 
drawn at the highest temperature that the 
construction would allow with safety. 

Speaking in French, Mr. J. E. Languepin drew 
attention to Mr. A. L. Whiteley’s implication that 
the size of the electrode could be ignored. In his 
own opinion, the size of the electrode was important, 
as was also the density of the current employed. 
Bad results had been obtained by using too large 
an electrode. With regard to Mr. P. W. 'Townsend’s 
paper, the automatic control of the current was 
dangerous because it gave a false sense of security 
with regard to changes in the surface conditions. 
The tendency lay in the direction of introducing 
some form of wattmeter to control the process. 

Dr. W. H. Hatfield, F.R.S., stated that if nitrogen 
had deleterious effects, the obvious procedure was 
to select the welding processes and methods in 
such a manner that none of the gas was introduced 
into the weld. Mr. Schuster had suggested quick 
cooling after heat treatment, but in 99 cases out of 


100 heat treatment was not permissible after 
welding. A big building or the hull of a ship, for 


example, could not be subsequently heat-treated. 
Consequently, attention should be concentrated on 
an endeavour to improve welded metal which had 
to remain in its deposited condition during service. 
The next speaker, Mr. L. E. Benson, agreed that the 
usual procedure was to make a weld which did not 


suffer from contamination with nitrogen. This 
should then be given the best heat treatment 
possible and be cooled in the normal way. With 


good covered electrodes there should be no trouble 
with nitrogen. Mr. A. Ramsay Moon referred to a 
bridge recently completed by Dr. Dérnen. He did 


| not know how much the residual stress in the plate 


used than with bare wire, and multi-pass welds | 


produced a lower stress on the material than heavy 
single-pass welds, 
of 14 tons or 15 tons per square inch were recorded 


Residual stresses of the order | 


in both weld and plate when no steps were taken | 
| employed in making the welded joints. 


for stress relief. TT» reduce such stresses it was 
recommended that the work should be heated to 
about 200 deg. F. by meang of steam coils during 
welding, and that it should be annealed at 1,200 


deg. F. (650 deg. C.) on completion. This would 
reduce the stress to about 1 ton or 2 tons per 


square inch in every case, 
Mr. J. A. Dorrat that 


It was pointed out by 
covered electrodes took 


approximately 1-2 kW per lb. of metal deposited, | 


against 0-86 kW for bare electrodes, so that the 
heat production and the residual stresses were 
necessarily greater in the former. By the direct 


girders involved might be, but he did know that it 
was less than would have been the case in a rolled 
girder. Dr. Dérnen had built 103 bridges for the 
German State Railways, and they were interesting 
in that small runs and a great many of them were 


Mr. E. H. Lochhead stated that builders of British 


warships received great assistance from the Admi- | 


ralty in all matters connected with welding. Not 
only was a complete specification provided showing 
the various types of welds to be made in every part 
of the structure, but the experience of the Royal 
Dockyards, where a great deal of experimental and 
actual work had been done, was made fully avail- 
able. 
on the problems of training, testing, supervision, 
contraction, distortion, &c. 


Though the degree of | 


The builder was therefore able to concentrate | 


The essence of welding | 
measurement of tensile and bending stresses, Messrs.| was penetration, or the correct depth of fusion, 





| the weld demanded the special attention of th, 
operator in this respect. In ships of the ty pe under 
| consideration, “ corner” welds formed the greater 
part of the work, either as lap welds on plate joints 
or fillet welds on deck beams, bulkhead stiffeners 
jand the like, and Nos. 8, 10, and 12-gauge elec. 
trodes were usual. The heat from the ar 
little more than sufficient to heat and melt th 
parent metal, so that the welder must nse it 
to the best advantage. It should be directed as 
|much as possible into the corner, and “ weaving ” 
|should be negligible, being limited to the mainte- 
nance of equal penetration in the two plates. 
The angle of the tip of the rod to the line of weld 
was important, varying slightly for different types 
of covering, and it should be the same from start 
to finish of the run. Sharp bends or kinks in the 
| rod were bad, and tended to give unequal distribution 
of heat in the two plates, especially when the ar 
| had reached the kink. 
Mr. R. Granjon, who addressed the meeting in 
| French, considered that the metallurgy of welding 
by all processes was identical. The melting of 
metal, whatever the process employed, gave rise 
to the same problems—oxidation and absorption of 
gases, for example. All these phenomena must be 
| studied together as they had a similar source. At 
|the Institut de Soudure Autogéne, in Paris, a 
| special welding school had been created under the 
|direction of Professor A. M. Portevin. Post- 
graduate courses, lasting eight months, from October 
| to June, were available, during which students from 
| the Ecole Centrale des Arts et Manufactures, the 
| Ecole Polytechnique, and the Ecole des Mines could 
| learn the technique of all the welding processes, 
| The next speaker, Mr. A. L. Whiteley, said that 
| Mr. Languepin had stated that he (Mr. Whiteley) 
had declared in his paper that the size of the elec- 
trode might be ignored. He wished to emphasise 
that he had not used the word “size,” but the 
word “shape.” He did agree that the area of the 
| electrode was very important. Mr. P. W. Townsend 
|had drawn attention to contactors capable of 
|operating 500 times per minute. He rather felt 
|that the duration of the welding times was too 
|short. Dr. A. Dérnen, who closed the discussion, 
| said that had engineers been building welded bridges 
| for a hundred years and were now going over to 
| riveted bridges, no one would question the cost of 
the process. Generally speaking, too pessimistic a 
| view was taken with regard to residual stresses in 
| welded work. As an experiment he had tried 
| cutting out the webs of certain rolled joists and of 
| welded. girders. Actual measurement had shown 
that the stress in the rolled member was eight 01 
| nine times as great as that in the welded member ; 
| yet few people were concerned about the residual 
| stress left by the rolling process. 


was 


| 


METALLURGY OF WELDING. 

| The chairman then called upon Dr. T. 
to present the papers in Group 3 of the Symposium, 
which dealt with “The Metallurgy of Welding. 
We publish abstracts of papers presented in this 
group on page 580 of this issue. Dr. T. Swinden 
said that, as might be expected, the theme running 
| through the nine papers, dealing primarily with the 
metallurgy of arc-welded mild steel, was a comi- 
parison of base-metal, lightly-coated, heavy-flux- 
coated and cellulosic-flux-coated rods, with parti- 
cular reference to the properties of the deposited 
metal and especially the gas content. There was 
a general trend of opinion that for the optimum 
| mechanical tests on a weld specimen the FeO and 
| nitrogen contents should be as low as possible. It 
| was suggested by several authors that the best 
method of achieving this end was by the use of 
the cellulosic-flux-coated rod. The general effect 
of oxygen and nitrogen was stated adversely 
affect the ductility and impact value; nitrogeD 
| tended to increase the strength, whilst oxygen had 
the reverse effect. None of the papers referred at 
any length to the fatigue values, and attention was 
| drawn to the necessity of more data on the subject. 
Mr. J. F. Lincoln had given values of about 5 tons 
for ordinary bare wire and 14 tons for the shielded- 
arc rod. Coatings on weld rod were designed to 
fulfil three functions, namely, (a) to protect the 
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metal, during transference from the rod to the 
work, from contamination with air ; (6) as a medium 
for providing arc stabilising oxides and/or the 
introduction of deoxidising elements and of alloying 
elements into the weld metal; and (c) as a means 
of control of the mechanism of flow of metal and 
rate of cooling. The discussion might usefully 
direct attention to the virtues of the heavy-flux- 
coated rods, as they were not adequately dealt with 
in the papers under review. It was clear that in 
many cases of welding the conditions favourable to 
ageing might occur. Differences of opinion were 
expressed on the relative importance of oxygen and 
nitrogen in this matter for ageing, but sufficient 
had been done to indicate that under favourable 
conditions both would definitely accentuate the 
tendency to ageing. 

Complicated as were the problems relating to the 
welding of mild steel, they were increased many 
times when special steels were to be welded. When 
dealing with this subject, Dr. W. H. Hatfield, F.R.S., 
had said, in effect, that all classes of special steels, 
including corrosion-, acid-, and heat-resisting types, 
could be welded successfully, but a suitable tech- 
nique was necessary for each. 
constructional nickel steels presented no difficulty, 
but after-treatment was highly desirable. Likewise, 
the nickel-chromium steels presented few difficulties, 
except for the accentuated danger of cracks during 
cooling down and the still greater necessity for 
after-treatment to remove air-hardening tendencies 
of the material in the vicinity of the weld. The 
phenomena of weld decay in the austenitic steels 
could definitely be avoided by suitable modifications 
of the composition. The atomic-hydrogen method 
enabled bare wire of suitable analysis to be employed 
in welding these highly alloyed steels and was 
particularly desirable in the welding of high- 
aluminium steels of the nitriding type. Andrews 
and Welsh, working with the large experience gained 
on the subject at Messrs. Imperial Chemical Indus- 
tries, Limited, were definitely more cautious in 
their statements concerning the successful welding 
of these highly-alloyed steels. They stated, for 
example, that the chromium-bearing steels used in 
oil-cracking and hydrogenation plant, in common 
with other alloy steels which depended upon the 
effect of added alloys for their high-tensile properties, 
were intrinsically unsuitable for fusion welding. 
Resistance welding was preferred, although the 
types of defect that might be found by improper 
resistance welding were illustrated. 

Professor A. M. Portevin, who addressed the 
meeting in French, when opening the discussion, 
stated that no non-destructive test of welds was 
entirely satisfactory, with the exception of the 
X-rays, and for this, large and costly apparatus was 
necessary. There was, however, a possible future 
for what might be termed partly-destructive tests. 
Of the latter, the taking of micro-test pieces possessed 
possibilities ; the test piece could be taken in a 
chosen spot in the weld and the hole filled up with 
weld metal. The only other speaker, Dr. F. Rapatz, 
who spoke in German, referred at some length to 
the subject of covered and uncovered electrodes. 
He said that the presence of oxygen in weld metal 
was bad from the chemical point of view, whereas 
the presence of nitrogen was bad from the standpoint 
of the mechanical properties. A bare-wire electrode 
had a tendency to make a hard weld, and a parallel 
might be drawn with the effect of the presence of 
carbon as carbide in certain high-tensile steels. 
Free nitrogen, like free carbon, had no hardening 
effect. Comparisons between the bare-wire and the 
covered electrodes should be amplified by references 
to the cored electrodes, which were coming into 
increasing use in Germany. The main advantages 
of the cored electrodes were, firstly, that of price ; 
secondly, no excessive slag formation took place. 
In the third place, there was less evolution of heat, 
and there was therefore no tendency to cracking 
when fillet welds were made; moreover, there was 
less tendency to undercutting. Dr. Hatfield’s 
definition of welding was too strict. It should 


ENGINEERING. 
Chairman adjourned the meeting until 2.30 that 
afternoon, Friday, May 3. 

(To be continued.) 
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CONFERENCE ON TRANSPORT 
PROBLEMS. 


A sErizs of papers dealing with different phases of 
“Transport Planning in the New Age” was discussed 
at a conference in Liverpool of the Industrial Transport 
Association, on Thursday, May 16, and the two follow- 
ing days. At the first session, held in the Exchange 
Hotel, the chairman, Mr. William Oldham, gave a 
general introductory paper in which he referred to a 
number of matters which were regarded by transport 
administrations as of first-rate importance at the 
present time. He said that the arguments used to 
secure the grouping of the British railways might 
equally well be used in suggesting that complete 
unification should be the next step. On this, as on 
many other matters, it was essential that those con- 
cerned with transport should formulate opinions. Some 
of the questions that he thought merited such con- 
sideration were railway rates, particularly standard 
revenue, agreed charges, and the possibility of setting 
up better means of obtaining approval of charges, the 





The welding of simplification of the general classification of goods 


carried by merchandise trains on a basis of percentage 
reductions on specified quantities, or some similar 
method, aimed at securing better loading, apart from 
the question of exceptional rates, and whether the 
ownership of railway wagons, shared between traders 
and railways, was sound from an operating standpoint, 
and in the best interests of both parties. Similarly, he 
suggested pertinent questions deserving the expression 
of views in the other phases of transport : road projects, 
canals, and air transport. 

The author then dealt with detentions and wastages 
in transport and distribution. He suggested that many 
of the modern goods transport facilities were not used 
to the best advantage, or to anything like the maximum 
working capacity, mainly due to the grave detentions 
and wastages involved in their operation. This con- 
tention applied to all branches, road, rail and water. 
These detentions and wastages ultimately imposed on 
British industries a burden which could be reduced 
considerably, and in many cases eliminated entirely, 
if distribution and transport were planned scientifically, 
and assisted by more modern terminal facilities, im- 
proved approaches, and essential labour-aiding equip- 
ment. He then cited a number of the many causes 
which resulted in detentions and wastages. Briefly 
stated, these were: obsolete marshalling and loading 
berths, out-of-date goods stations, inefficient equip- 
ment of docks, quays and sheds, scarcity of labour- 
aiding machinery at many terminals, narrow streets, 
bad road surfaces, weak bridges, bad approaches to 
docks and goods stations, cramped private sidings, 
detention of railway companies’ rolling-stock, limited 
working hours for receiving and delivering traffic at 
docks and goods stations, overlapping of goods-carrying 
road transport facilities and obsolete internal factory 
transport in the handling and assembling of goods for 
dispatch. 

Sea TRANSPORT PROBLEMS. 

Mr. C. E. Jordan dealt with “‘ Shipping Problems,” 
and in the introductory portion of his contribution, 
referred to the reluctance of the various shipping con- 
cerns to meet representatives of the shippers, in spite 
of recommendations in its favour made as long ago as 
December, 1922, by the Imperial Shipping Conference. 
Speaking from the standpoint of a manufacturing 
shipper, as distinct from a merchant shipper, he said 
the response had been almost negligible, except in the 
North Atlantic trade. Even there, the Canadian 
section of the North Atlantic Westbound Freight 
Association recently issued a form of agreement for 
signature by the shippers, under a penalty of 50 per 
cent. increase in freights, without consulting the body 
of shippers they officially recognised. Recognition was 
given on the Australian route to the Australian Traders’ 
Association, and on the South African route to the 
South African Traders’ Association, but these were 
dominated by the merchant shippers. Again, he 
claimed that freight tariffs should be published, and 
available on purchase to all. Some shippers were 
paying higher rates of freight than they should do, 
because they did not describe their goods in line with 
the terminology adopted by the steamship lines. 
Anomalies must exist where there was no consultation 
with manufacturers’ representative committees. The 
actual shippers were entitled to the same consideration 
as forwarding agents. The Customs authorities insisted 
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erely be required that the weld metal have pro | on a declaration of goods in accordance with the descrip- 


perties and characteristics similar to those of the | tion required by the Im 


parent metal. The matter should not be compli- 
cated further by insisting on identical chemical 
composition. At this stage of the proceedings, the 





rt and Export List issued by 
the Board of Trade, and he considered that the steam- 
ship companies should publish a freight tariff list, and 





and a certain type of forwarding agent derived sub- 
stantial benefit from the deferred rebate system, great 
reluctance was shown to meet reasonable requests of 
the manufacturer shippers. He advocated the gradual 
abolition of the deferred rebate system. He further 
thought that the Heavy Weight Surcharges affected the 
shippers in an unfair way. The scale should be based 
on six tons by all Conferences, and raised strictly on 
the weight of a piece, and not on the measurement. 
The various lines should study the effects of low 
Continental freight rates on British exports on a broad 
basis and render the assistance which the importance 
of the fostering of the exports of British manufacture 
deserved and demanded. 


Port SERVICES. 


The final paper on Thursday concerned “ Better 
Port Co-ordination,” and was submitted by the 
secretary of the Association, Mr. J. A. Dunnage. He 
first contended that there was a great waste of resources 
at present, which, if stopped, could materially assist in 
the improvement of every British industry. Each port 
was governed by a body whose prime duty was to earn 
a return on the money of the stockholders, or to make 
the demand for rate aid, to meet a deficit, as low as 
possible. This led them to engage in expensive com- 
petition to secure traffic passing to a neighbouring 
group, involving, perhaps, the provision of costly new 
facilities which, when completed, rendered idle the like 
type of facility already installed at the port which lost 
the business. In other cases, the free play of com- 
petition forced a particular port management to refrain 
from providing equipment, which was urgently needed 
by traders, because the costs could not readily or wisely 
be incurred. For these reasons various authorities had 
advocated schemes for the grouping of ports. Modern 
large-scale industrial groups were more concerned with 
permanent and really substantial benefits, than with 
snatching temporary advantages at the cost of heavier 
outlays later on, and impoverishing other groups of 
consumers. The least that the author proposed should 
be done was to work for a legal enactment grouping the 
ports, much as the railways were grouped, but, he 
thought, it might well be sounder to pass that stage 
and propose a national direction of the ports under an 
expert board. 

There were many contending issues on which com- 
promises would need to be reached. Traders desired 
the retention of as many facilities as possible, and would 
like to find good ports as near as possible to every place 
from, or to, which they wanted to move goods. The 
shipowners, however, wished to be able to pick up or 
discharge his cargo at as few points around the coast as 
possible. In the end, to cut out calls by ocean liners 
at smaller ports, and make greater use of coastwise and 
canal facilities for bringing essential foodstuffs and raw 
materials to their actual customers, might prove to be 
the best solution. So far as could be traced, no genuine 
attempt had been made by the three parties concerned, 
viz., traders, shipowners and port officials, to get 
together and decide upon a concerted policy, on a basis 
wider than that of a particular port area, 

The custom of making arrangements by which rail 
and port charges were merged into a single figure 
was sound when planned, but it should now come 
under the review of some authority superior to the 
two participating bodies. An important tonnage of 
traffic entered or left some ports by road, and the 
propriety of continuing agreements which favoured 
the railways as inland carriers was being questioned. 
Twenty-five years ago the then newly-formed Port of 
London Authority sent an expert charges officer to visit 
certain other ports, and prepare comparative statistics 
of the charges in force at these ports for six main 
import traffics. A comparison based on schedules 
alone, without knowledge of the actual services com- 
prised in each rate, and the differing customs of the 
trades at each port, was of little value. After months 
of labour the task was set aside temporarily, while the 
practical needs of the moment were met by quite 
empirical revisions of many of the tariffs. London’s 
port charges since then had undergone many flat 
percentage increases and decreases, and many tariffs 
had been revised in consultation with trade organisa- 
tions, and to meet special needs, but the scientific 
investigation designed to ascertain a new, and presum- 
ably logical, basis for the charges had apparently 
never been resumed. These facts afforded evidence 
of the difficulties and opposition that the reformer 
had to face in this field. The South African ports 
issued a tariff of charges, which applied to all the ports, 
but the author stated that he understood that traders 
complained about the extreme difficulty of getting 
attention there to any special needs, no matter what 
good commercial reasons could be shown. 

There could be no theoretical reason why it should 
be more difficult to arrive at a standard basis for port 
charges than for railway rates. Port charges did not 
depend on a mere labour and materials cost, which 





insist on similar requirements. While some merchants 


might be more or less averaged for all ports, but, to 
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a very marked degree, on the heavy, but vastly 


radically different customs of the port affecting the 
discharge and working of cargo. The securing of the 
elimination of such diversity of customs of the ports 
would call for a very high degree of statesmanship. 
Negotiation of these matters with the trades unions 
concerned was handicapped by a past history of 
bitterness, Treated with honesty, by a newer genera- 
tion of port officials, and as part of a general change 
in outlook towards the use of machinery, the sweeping 
away of restrictive agreements would prove to be 
a pivotal action, leading to much more economical 
working at the ports and to the levelling down of the 
Only in this way was there any hope for the 
lengthening of the total working day for ship-to-shore 
work and, perhaps, for warehouse work as well, coupled 
with the adoption of shift working for the outdoor 
supervisory and working staffs. An investigation by 
Mr. T. Bernard Hare had shown that only 31 per cent. 
of the time, during which dock accommodation for 
handling cargo was available, was actually used for 
revenue-carning purposes. 
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RaiLway TRANSPORT 


The meeting on Friday, May 17, was held at the 
Liverpool Chamber of Commerce, when the first paper 
presented was entitled ** More Revolutions Still Needed 
on the Railways.”” The author, Mr. H. R. Caulfield | 
Giles, said that he chose the title while neither unmind- | 
ful nor unappreciative of the great change of mind | 
and attitude of the railway companies during the 
past few years, and of their intensive effort to see what 
could be done more effectively to meet trade needs. | 
He thought that most of his suggestions were capable 


of immediate, or almost immediate, application. | 
First, he saw a need for co-operation between rail, 
road and air transport, Competition between them 


did not serve the best interests of the railway com 
panies and the traders. 

A train of 40, 50, or more, laden lorries, with a 
coach for the drivers, could be run on long-distance | 
work at night, when the lines were free from conges- 
tion, and at the destination the lorries could be run | 


off under their own power, and the goods delivered 
«luring the day. A comparatively low rate for such | 
traffic would pay the companies. It seemed to be 
taken for granted that passenger services should be | 
fast and goods traffic slow, but he asked if such need | 
The railway “Green Arrow” service had not 
done what it was introduced to do, and it had had the 
undesirable result that the service given to ordinary | 
goods hed suffered. As far as export business was | 
voncerned, the interests of the traders and of the | 
railway companies were mutual; one got the business | 
and the other the freight. Powers now were avail- | 
able, under the Road and Rail Traffic Act, which might | 
be put to service in the interests of both parties, | 
The railway companies were congratulated on 
the great improvement in the design and comfort of 
their passenger stock, particularly in the third- 
class While much attention was 
devoted to increasing the speed of long-distance travel, 


be #0 


to be 


new 
acoommodation 
there was a danger of obscuring other equally important | 
insuies, such as consideration of what could be done | 
on what might be called branch services on the rail- 
ways, and the facilities afforded on Saturdays and 
Sundays. Air-conditioning of passenger trains was 
now beyond the stage of being something new, but it 
was largely so as far as the United Kingdom was 
concerned, ‘Time-keeping should be the object of 
a regular and consistent effort. Railway stations | 
improvement. Waiting rooms might be | 
places of pleasant resort, rather than gloomy cella to 
which the draught, platform was preferable 


| 
| 
| 
| 
needed 


Reap TRANSPORT. 


The next contribution concerned “ What Ancillary 
Users Need from Vehiele Manufacturers,’ and was 
by Mr. G. 8. Vickary In many cases it was found, 


he said, that after searching for, and deciding upon, 
an appropriate they were confronted with 
« rather vague delivery date, and if a departure from 
standard design was necessary, with some delay in 
the body department, a: well as with heavily-increased 
Among the anciflary users, who used bet ween 
of the commercial vehicles, 
there was a large number with only one or two vehicles 

Surely it was not good policy not to be able to promise | 


chassis, 


costa 


them about 75 per cent 





them delivery in a fairly short specitied time, and keep | same time as the one Mr. King mentions in Essex. The 


to it. Large owners anticipated and prepared for | 
future needs, and generally were in the position to be | 
able to get their desires met 
however, apply to all makers, as some supplied demands | 
very quickly 


made for expense 
large items, still ran on, though the vehicle waa idle 


Such criticisms did not, | built up from a Clayton engine of this type, as Mr. 


jsmall locomotives from anything available. 
On the service side, time spent in the workshop | particularly interested to hear about the old Aveling 
Insurance and Road Licence, two | roller at the Elan Valley Waterworks, as I was not 
aware that any of the ty 
Replacement units should receive more attention and | number is still in place, the actual year of construction 
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be more widely adopted. 


vehicles and small fleet owners. 
| supplied on demand, and the design should be such 
as to permit their easy installation, with the minimum 
necessity for dismantling other parts. 
At the meeting on Saturday, May 18, in the Council 
| Chamber of Liverpool Town Hall, the one paper read 
was on “ Distribution to the Nation,” by Mr. Dudley A. 
Elwes, in which he gave a résumé of the views of the 
other authors, and presented his own views on the 
| contentions, while considering their relative importance 
to the transport administrator of a large manufacturing 
concern, 








LETTERS TO THE EDITOR. 


SPECIAL REFRACTORIES. 
To tHe Eprror or ENGINErrRine. 


Srr,—Recently, in a series of articles by M. Lépingle 
(ENGINEERING, vol. cxxxix, pages 245-248, 302-303, 
353-355 (1935)) on special refractories, the statement 
was made that the permeability of a refractory sample 
depends on its porosity (page 303, first column, foot). 
This statement is apt to leave an impression, perhaps, 
entirely foreign to M. Lépingle’s own view of the 
subject. 

May I point out that tests by many workers in 
England, America and on the Continent, too numerous 
to enumerate, have shown most conclusively that 


|}amongst a random collection of refractory samples 
| percentage porosity is useless and most misleading as 


a guide to the permeability to liquids or gases of the 
same specimens ? (vide E. Preston, J. Soc. Glass Tech., 
vol, xviii, pages 336-390 (1934)). To quote only one 


series of results published in 1927, a series of re- 


fractories being made of constant bond content but of 
gradually increasing grain diameter, the total percent- 
age porosity diminished only from 40-4 to 34-4, whilst 
the permeability to air increased from 8-6 to 73-6 
cub, ft. per minute per square foot per inch. Such 
results have received ample confirmation in many 
laboratories. 
I am, sir, 
Yours faithfully, 
Eric PRESTON. 
Department of Glass Technology, 
The University, Sheffield 9. 
May 21, 1935. 


EARLY TRACTION ENGINES. 


To tue Eprror or ENGINEERING. 








Str,—I was interested by Mr. King’s letter in your 
current issue concerning my claim that the Willis 
engine of 1849 was the first traction engine. How- 
ever, I omitted any mention of the engine by Messrs. 
Ransomes in 1842, which he illustrates and describes, 
as although it was certainly an earlier self-moving 
engine, it never worked as such, as after the show, the 
engine went to one purchaser for stationary work, and 
the threshing machine to another. Also, it was hardly 
a traction engine as generally understood by the 
term, but rather a self-propelling steam threshing out- 
fit; the R.A.S.E. catalogue classifies it as a * mis- 
cellaneous exhibit." The Willis engine worked for 
several years and certainly deserves the distinction of 
being the pioneer. 

As regards the Bray engines, they appear to have 
been gear-driven in a very similar manner to the 
Boydella, but information concerning them is very 
meagre and mostly concerned with the arrangement of 
projecting blades in the wheels to secure adhesion. In 
tact, it appears that these were Bray's sole claim to 
any connection with the engines, as in the case of 
Boydell with his ‘endless railway.”" The arrange- 
ment for keeping the boiler level on hills by mounting 
it on trunnions and raising or lowering by a screw 
was common to a number of both types, and appears 
to have been necessary, as the firebox was placed very 
high up in the shell. 

Several of the old Clayton “ inside-cylinder”’ type 
portable engines put in some fifty years’ service before 
being condemned, one in Nottingham bearing the 
makers’ No, 1648, of 1856, surviving until about the 


locomotive “* Rattlesnake,” described in Mr. Rosling 
Bennet's Chronicles of Boulton’s Siding, was probably 





The units must be provided 
different, overhead costs involved in the development | at low cost, or the service would not be used by those 
and maintenance of each individual port, and on the | who needed it most, viz., those with only one or two 
The units should be 
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could be ascertained, but in any case it would not bx 
later than 1870, as in that year Mr. Aveling adopted 
the spur gear transmission, and evolved the ty; 
in my article in ENGINEERING dated June 16, 193 
Yours faithfully, 
F. H. Gru 
Day brook, Notts. 
May 27. 1935. 








THE METALLURGY OF WELDING." 


Tas particular group of the symposium covered th. 
metallurgy of welding in a very wide sense. Fou 
of the papers dealt with the manufacture of electrodes 
of various types ; four others were concerned with the 
influence of oxygen, nitrogen, and other gases in the 
welding process ; others, again, discussed the welding 
of stainless and other special steels and alloys, whik 
the remainder dealt with such matters as the micro 
examination and other methods of investigating 
welds, the metallurgy of the welding of cast-iron, the 
nature of fluxes and their effect on weld metal, and 
the effect of heat treatment on welds of mild-stee] 
plate. Of the papers concerned with the manufactur: 
of electrodes, that by Dr. T. Swinden dealt with steel- 
making in relation to weld-rod manufacture. The bulk 
of this contribution was concerned with the metal 
lurgy of weld-rod steel with reference to mild steel 
or low-alloyed steel electrodes. The author stated 
that at the present time a very large proportion of 
the mild-steel rods used were made by the basic open- 
hearth process. Low-alloyed qualities might be made 
by either the acid or the basic open-hearth process, 
while the more highly-alloyed steels—of the stainless 
type, for example—were made in the electric furnace 
The manufacture, properties, and of cored 
electrodes were outlined in a paper by Dr.-Ing. F. 
Leitner, who claimed that it is possible, with cored elec- 
trodes, to eliminate the effect of nitrogen and oxygen 
to as great an extent as with covered electrodes of 
the ordinary types, but not yet to secure that complete 
elimination which was obtained by electrodes specially 
covered to give off a protective gas. He said, also, 
that cored electrodes were well adapted to automati: 
welding and that welds made with cored electrodes 
were particularly free from susceptibility to cracks and 
possessed high fatigue strength. The third paper on 
the subject of electrodes, by Messrs. E. Helin and 8. 
Svantesson, dealt with the characteristics of various 
| thinly- and thickly-coated mild-steel electrodes. The 
mechanical properties of the weld material and of 
welded plates were discussed, special emphasis being 
laid on the influence of the various coatings on the 
intpact value. Drs. E. Streb and H. Kemper, in their 
contribution on welding rods for the acetylene welding 
of steel, also discussed the notched-bar toughness ot 
welded specimens. 

The occurrence and effects of oxygen, nitrogen, and 
hydrogen in weld metal were briefly discussed in a 
paper by Mr. Herbert Harris. In the course of his 
contribution, Mr. Harris described the cellulose-coated 
electrode and stated that, at the temperatures encoun- 
tered, the pyrolitic decomposition of the organic 
material formed a reducing gaseous envelope which 
shrouded the molten weld metal and protected it from 
atmospheric contamination. He added that experiment 
had shown that the effective gaseous envelope was 
largely composed of carbon monoxide and hydrogen. 
So effective was the gaseous shield that a portion of the 
silicate, used as a binder for the cellulose coating, was 
reduced, and approximately 0-2 per cent. to 0-3 per 
cent. of silicon was found in the weld metal. Other 
aspects of the influence of gases present in deposited 
weld metal were put forward in three papers, by Dr. L 
Reeve, by Mr. J. F. Lincoln, and by Professor A. M. 
Portevin and Dr. D. Séférian respectively. Dr. Reeve 
concluded that relatively large quantities of oxygen 
might be present in weld metal of good mechanical pr 
perties, provided that this oxygen was not in the forn 
of iron oxide. The best mechanical properties, how 
ever, were shown by weld metal containing the lowest 
quantities of nitrogen and oxygen and entirely fret 
from iron oxide. The harmful effects of the presence 0! 
iron oxide and of nitride needles were also emphasised 
by Mr. J. F. Lincoln. The two French scientists 
stated in the course of their contribution that t 
absorption of nitrogen by iron in welding varied great] 
Very low absorption was observed in oxy-acety!e! 
welding, the maximum being 0-02 per cent., whilr 
are welding much greater absorption, namely, f 
0-15 per cent. to 0-20 per cent., occurred. 

A paper on the welding of special steels was contr 
buted by Dr. W. H. Hatfield, F.R.S., who stated th 
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Boulton seems to have been an expert at constructing 
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in many alloy steels the only safe procedure was 











* Brief abstract of papers presented in Grou 3 of tl 
Sym jum on the Welding of Iron and Steel, held 
ls on May 2 and 3, and organised by the Ir 
and Steel Institute in co-operation with other technica 
societies. 
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ensure that the analysis of the weld metal was identical 
with that of the parent metal in order to have a reason- 
able reproduction of the desired properties. This applied 
particularly to corrosion-, acid-, and heat-resisting 
With the modern 18/8 austenitic chromium- 
nickel stainless steels, no detrimental effect on the 
steel, in the region of the weld, was produced by welding. 
The addition of small quantities of tungsten and 
titanium to the steel had furnished a true solution to 
the early problems connected with the welding of this 
material. This matter was again referred to by Mr. M. 
R. Moritz, who gave analyses of, and mechanical tests 
carried out on, some typical, weld-decay-proof aus- 
tenitic stainless steels. A third paper on the subject, 
by Mr. E. E. Thum, was concerned mainly with 
the nature of the electrode employed in welding 
stainless steels, and with the testing procedure and 
mechanical properties of the resultant welds. 

The close connection existing between welding re- 
search and the development of the steels being welded 
was shown in a paper by Messrs. W. Andrews and W. C. 
Welsh, who indicated that progress in one direction must 
be delayed unless there was corresponding progress 
in the other. In a paper on the micro-mechanical 
study of welds, Professors P. A. Chevenard and A. M. 
Portevin emphasised the extreme usefulness of mechani- 
cal tests on micro test pieces taken from regions in the 
welded zone. They were of opinion that this procedure 
was the only one whereby the complete quantitative 
evaluation of the mechanical heterogeneity of the welded 
part was possible. Another paper which dealt with 
welding research was that by Mr. J. Sack, in which was 
described a process, recently developed for the investi- 
gation of the transfer of material through the welding 
are, whereby radiographic film pictures of the transfer 
of the material were made during the actual welding 
process. X-ray-sensitive film was employed. The effect 
of normalising mild-steel plate, welded by the fusion- 
arc and the oxy-acetylene processes, was dealt with by 
Mr. R. T. Rolfe, who stated that, in general, normalising 


aes to make the gradation between the original and 
edi 


steels. 


~ Was to distinguish the exact position of the weld, the 
etter the mechanical quality. The metallurgical 
_ ts of the welding of cast-iron were discussed by 
“rt. J. G. Pearce, who remarked that preheating was 
highly desirable as a preliminary to welding, not only 


metal less marked, and that, the more difficult | 


a minimise the effects of stress, but to facilitate the | 
“position of soft and machinable material reasonably | 
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) the parent metal. 
RK. Déglion set down very briefly the results of 
erent methods employed for depositing wear- 
steel on worn rails and crossings. 
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no mention, however, of the practical considerations 
involved in laying down the welds, and merely stated 
that the surface of the rail should first be ground off 
to remove all the work-hardened material and any 
surface cracks that might be present. The author’s 
main concern was with the influence of the preheating 
treatment of the rails prior to the welding operation. 
Mr. E. A. Atkins, in a brief general review of the 
subject of welding, referred to the high class of work- 
manship required in all branches of the art, and asked 
for a lead to be given in the direction of showing how 
best to deal with the problem of the training of welders. 








1,000-TON HYDRAULIC PRESS. 


We illustrate on this page a powerful hydraulic 
press recently constructed by Messrs. Rice and Com- 
pany (Leeds), Limited, Elland-road, Leeds, 11, for 
foreign clients. The press, which will be used for 
work on steel plates up to 2 in. in thickness, measures 
21 ft. by 9 ft. 6 in. between the centres of the four 
machined steel columns seen in the illustration, and 
the base and moving table each have a machined 
face measuring 26 ft. long by 7 ft. 6 in. wide; the 
“ daylight” is 12 ft. Both tables are provided with 
undercut slots for bolts, the slots having been machined 
from the solid. 

As will be seen from the illustration, which shows 
the press as erected in a pit in the makers’ shops, the 
head carries three cylinders and rams, the latter being 
each 26 in. in diameter and having a stroke of 4 ft. This 
arrangement gives a choice of three powers, enabling 
a wide range of work to be handled economically. 
Each ram exerts a force of 333 tons with a hydraulic 
pressure of 1,500 Ib. per square inch, and it is possible 
to use the centre ram alone, the two outer rams without 
the centre ram, or the three rams together. Thus the 
moving table can exert a pressure of 333 tons, 666 tons, 
or 1,000 tons on the work. Two rams, one of which 
can be distinguished in the illustration, are provided 
for pushing back the main rams. They are mounted 
one on each side of the press behind the columns, so 
as to be out of the way. This arrangement, it may 
be noted, has the advantage of saving head-room 
above the press for the passage of overhead cranes. 

The control valves are of a simple character, the 
firm’s improved balanced piston-type valves being used 
for the purpose with screw-down stop valves for cutting 
out the rams not required. Economy in the use of 
pressure water has been ensured by fitting suction valves 
of the non-return type at the top of each cylinder, so 





a 


descend by gravity, water is drawn in from an overhead 
| tank during the idle part of the stroke. The exhausting 
|of the three rams is effected rapidly by opening the 
non-return valves, which are operated in conjunction 
with the push-back rams. The press is of steel con- 
struction throughout, with the exception of the main 
rams, which are of close-grained cast-iron. The total 
weight of the press is 125 tons. 


THE IMPERIAL INSTITUTE. 


Likk some other organisations of a research nature, 
the ultimate value of the work of the Imperial Institute 
is difficult of assessment in terms of pounds, shillings 
and pence, but the perusal of the Annual Report 
suggests that without doubt it must be very consider- 
able. Sir Harry A. F. Lindsay, who was responsible 
for the preparation of the Annual Report for 1934, 
published at a price of 2s., states that the successful 
solution of the problems referred to the Institute 
depends upon the co-operative efforts of scientists, 
business men and administrators. The reader of this 
report will see how the work done, wide in variety and 
scope, must appeal to the farmer, the planter and the 
miner, as well as to the merchant and manufacturer, 
and, indeed, to all who are interested in the general 
progress of the Empire. 

Among other recent work, a report on Grading Rules 
and Memorandum on Standard Sizes for Empire 
Hardwoods has been prepared, and circulated for 
criticism before its final form is decided upon. Already 
a display of graded timbers has been received from 
British Guiana and is on exhibition in the Public 
Exhibition Galleries of the Institute. In some 
territories, such as the Federated Malay States and 
Uganda, the provisions have been received favour- 
ably, while in others, for example, Australia, British 
Honduras, and North Borneo, certain criticisms have 
been aroused, which are now receiving consideration, 
in the hope of making the rules acceptable to all, as 
far as feasible. The possibility of marketing British 
Honduras rosewood in forms other than ordinary logs 
has been considered, and a trial parcel disposed of 
on the Continent, was followed by enquiries for other 
descriptions than the half and round logs sent. A trial 
consignment was also ordered by a firm for the Home 
market. A request regarding the possibility of extend- 
ing the demand for Quebec timbers in the United 
Kingdom has resulted in information being supplied 
to the Agent-General of the timbers likely to find an 
increased market, if they comply with specified condi- 
tions of sizes, manufacture, and price. Practical trials, 
arranged in association with the Forest Products 
Research Laboratory, Princes Risborough, particularly 
as regards wood for wheel spokes, are in progress with 
the Gold Coast timber Danta. Home-grown and 
overseas timbers have also been submitted to the 
London County Council for tests as fire-resisting 
materials, in terms of the London Building Act. 

The results so far obtained in tests with tarred Sisal 
rope by the Admiralty are reported as promising, and 
show that eventually this material may be used in 
place of tarred Italian hemp. Experiments have been 
made with Sisal and Manila ropes, treating them to 
prolonged exposure at high temperatures ; the results 
showed a slow loss of strength under hot dry conditions, 
which, however, was to a large extent regained when 
subsequently the ropes were allowed to stand under 
ordinary conditions of temperature and humidity. It 
appears that Sisal ropes were superior to those of 
Manila under dry heat conditions. Tests made with 
ropes made with the fibres of the* Agave amaniensis 
at the East African Agricultural Research Station, 
Amani, Tanganyika, indicate that such ropes have 
the same strength as those made of Sisal, but are 
lighter to handle. Rope manufacturers have reported 
that the fibres are of satisfactory softness and pliability, 
and very suitable for cordage of all sizes. Research 
work on lac, conducted at the Paint Research Station, 
Teddington, and elsewhere, has proved very promising, 
and arrangements have now been made for co-opera- 
tion in this work by the New York Shellac Research 
Bureau, the Lac Research Institute in India, and 
the workers in the United Kingdom. It is reported 
that a sample of muscovite mica from Canada had 
been submitted to a commercial organisation, from 
which a report had been received that it represented 
a type of mica for which a good market could be 
found. The firm was subsequently put in touch with 
the senders. Enquiries regarding markets for Colum- 
bite from Nigeria, samples of which were analysed 
at the Imperial Institute, were referred to possible 
purchasers. Research work in the United States 
has shown that Niobium, the principal metallic 
constituent of this mineral, may prove useful in reducing 
the inter-granular corrosion in certain steels. In 
connection with the preparation of a British Standard 
Specification for high aluminous cement by the British 
Standards Institution, a series of tests had been made 
for the guidance of a committee, on which the Imperial 
Institute is represented. 
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LABOUR NOTES. 


In the course of the discussion on the Finance Bill 


in the House of Commons last week, the Chancellor 


of the Exchequer said that in many districts the great 
difficulty of the employer was not to find work for the 
unemployed but to find unemployed who had the 
qualifications which were necessary to do the work 
which he had to offer. There was a shortage of skilled 
men in many places throughout the country. That 
was going to be one of the difficulties which the Govern- 
ment would have to face in the coming year. 


The newly-established Railway Staff National Council 
met for the first time in London last week under 
the chairmanship of Mr. Kenelm Kerr. Only formal 
business was transacted. The claim of the 
unions for restoration of the remainder of the 
economy cuts has not yet been formally submitted, 
but it will be, it is expected, within the next few days. 
The Council is composed of eight representatives of the 
railway companies and eight representatives of the 
trade unions. 


Addressing the annual meeting of the Federation of 
Engineering and Shipbuilding Trades, Mr. W. West- 
wood, the president, said that unless there was a develop- 
ment in the direction of a shorter working week, 
industry would get more than ever out of balance, 
unemployment would be intensified, and the conditions 
of the workers would be more unfavourable than was 
justified. Something like one-sixth of the wage-earning 
population was permanently unemployed, which 
meant that the purchasing power of the nation fell far 
short of the nation’s power of production. Industry 
was capable of putting on the market ten times as 
many goods as in 1914. The only practical alternative 
to the steadily increasing replacement of human 
beings by machines was the gradual reduction of 
human working hours without a corresponding reduction 
in wages. This would have the effect of bringing more 
people into employment, giving more leisure to the 
individual and increasing the general purchasing 
power of the community. 


The old economic system, Mr. Westwood went on 
to say, was almost worn out and would have to be 
replaced by a new order of industrial relationship. 
The time had arrived when collectivism should take 
the place of individualism, and co-operation that of 


competition. Great aggregations of capital were 
dominating industry and taking more than their 
fair share from it. Capital, instead of being the 


partner or handmaiden of industry, had become the 
taskmaster, “It has failed,” Mr. Westwood said, 

to deliver the goods, and to continue to bolster up 
with subsidies, quotas and similar methods a system 
which cannot otherwise continue is economically 
wrong. For the State to pay out huge sums without 
getting a direct share in the management, at least 
to the extent of capital subscribed, is absurd. State 
aid must carry with it State control. and as an important 
integral part of the modern State, trade unionism 
will have to shoulder its responsibilities, face these 
issues and grapple with these problems with a clear- 
eyed understanding.” 


The report prepared by the National Council for 
submission to the annual conference of the Socialist 
League at Bristol next month contains a reference 
to the proposed “ united front” with the Communist 
Party and the Independent Labour Party. ‘ The 
League,” it is ‘is an integral part of the 
Labour Party. Our declared object is to assist the 
organised Labour movement to become the effective 


stated, 


united front’ against capitalism and war. In our 
view, it is of cardinal importance that we should 
devote all our energies to this essential. The task 


is admittedly difficult, but we must not allow ourselves 
to be diverted into activities definitely condemned 
by the Labour Party which will jeopardise our affiliation 
to and influence within the Party. The National 
Council therefore asks all branches and members to 
put their whole force behind the Labour movement so 
as to bring it into action in the day-to-day struggles 
of the workers, and not to take action which is contrary 
to the direct and positive decisions of the Labour 
Party by uniting in action with organisations which 
for the time being are banned by the Party.” 


A resolution, which is to be submitted for the con- 
sideration of the Conference, urges the transformation 
of the trade unions into industrial unions, and warns 
trade unionists 


which will pass as other ‘ crises’ have passed, and 
capitalist prosperity be restored,” 


trade | 
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‘not to base their policy upon the| floor dust, and 47 per cent. free silica in the ledge 
view that the crisis in capitalism is a temporary affair | dust. 
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At their May meeting, the General Council of the 
Trades Union Congress decided, on representations 
made by several unions, to call a conference of all the 


from the extension, without safeguards, into all classes 
of industry of the use of oxy-acetylene and other 
| welding and burning machines, 


The National Couneil of Labour has issued a mani- 
| festo calling upon the organised Labour movement to 
intensify its protests against the Government’s “ callous 
| treatment ’’ of the unemployed, and its “ failure to 
implement its undertaking,” given in the House o 
Commons on April 12, 1933, to make the maintenance 
of all the able-bodied unemployed a national charge. 
The Council condemns the provisions of Part II of the 
Unemployment Act, 1934, which differentiate in the 
treatment accorded to the various classes of unem- 
ployed persons and “ impose a harsh and unjust means 
test ’’ on those who are ineligible to receive unemploy- 
ment insurance benefit. 


Repeal of Part II of the Act is regarded as essential 
by the Council, which calls upon the Government to 
introduce new proposals fulfilling its pledge to make 
the maintenance of the workless a completely national 
charge. Such a scheme, it says, must establish an 
adequate scale of benefit and ensure uniform treat- 
ment for all those capable of, and available for, employ- 
ment, “‘ without the imposition of any humiliating 
conditions.”’ It is declared that in the view of organised 
Labour, the adequate maintenance of “ the unfortunate 
victims of economic cireumstances ” must be a charge 
falling upon the whole of the people, as against the 
present method, which places a heavy burden on a 
section of the community. Accordingly, the Council 
presses for a scheme embodying that national principle. 


The United States Supreme Court has unanimously 
decided that Congress exceeded its authority when it 
delegated to President Roosevelt the power to promul- 
gate rules for the conduct of business. Mr. Hughes, 
the Chief Justice, expressed the opinion that that 
finding virtually swept aside everything done under 
the emblem of the Blue Eagle—the sign of the National 
Recovery Administration—during the past two years. 
The decision, as it stands, invalidates 567 codes of 
fair competition and 201 supplementary codes, covering 
altogether about 3,000,000 industrial establishments. 


The writer of the editorial notes in the May issue of 
the Journal of the International Association of Machin- 
ists says :—‘‘ It did not take long for Labour repre- 
sentatives, associated with activities arising out of 
N.R.A., to discover that industry, as a whole, had no 
intention of co-operating with the Government if it 
meant complete abandonment of its former labour 
policies. Certainly, it was clearly seen almost from 
the beginning that the automobile industry, the steel 
industry, the tobacco industry, the electrical manufac- 
turing industry, and scores of others, were determined 
that the American Federation of Labour should not 
organise their employees regardless of the desire of the 
employees themselves to organise. Everyone knows 
how well these industries have succeeded thus far. 
Big business snapped its fingers in the face of Govern- 
ment tribunals. It was to remedy such a situation 
that the Wagner-Connery Labour Relations Bill was 
introduced in Congress. It is declared to be Labour's 
Charter of Rights. Whether or not it will prove to 
be such remains to be seen.” 


In the opinion of the Journal's contributor, it may 
turn out to be “ another dud, just as the Clayton Act 
and the National Industrial Recovery Act have proved 


unions concerned with the dangers to health arising | 





to be,” but, he goes on to say, ** it does offer a further 
opportunity for the workers of the nation to ascertain | 
whether it is possible to secure, even by legislation, 
recognition of their inherent right to organise and 
bargain collectively through representatives of their | 


of accomplishing that purpose.” 
| 





| of Labour mentions that samples of floor and ledge | 
|}dust were gathered in various foundries early this | 
| year for the purpose of determining to what extent 

| they contained silica. 


That high percentage proved that silica dust 
was generally disseminated in the air which men) 
breathed, as, of course, the ledge dust must have been | 





own choosing, or whether it will be necessary, if the 2,072,000 francs if the excavations are carried out t 
courts interfere, to find other and more direct means | machinery, but a further sum of 76,000 franes will be 
| required if the work is done by hand. 


| was estimated 
| The Bulletin of the State of New York Department | 1,038,000 francs if the excavation was done by ma‘ 


The analyses showed, it is} work. 
| stated, an average of 69 per cent. free silica in the| that if the excavations are carried 
\labour some thousands of man-days will be gain 
| but a large number of man-days will be lost by 
| workers required for the construction, repair, 
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air-borne. Since silica was a hazard causing silicosis 
which becomes a compensable disease in Sept 
next—it is pointed out that it is desirable that em- 
ployers should inform themselves not only of its 
dangers, but of the means that can be taken to prevent 
it. Prevention is based upon the fact, the Bulletiy 
says, that the less silica breathed, the less the possj 
bility is of silicosis. On that account several plans 
are proposed by the Department, each suitah| 
a different situation, but, in general, the first 

to avoid the use of silicious material and prevent 
spread of dust. If these precautions are impracticab| 
the dust ought to be removed periodically with as |ittk 
effort and fouling of the air as possible. 


nber 


According to the Bulletin, certain non-silica-bearing 
substitutes have been discovered for use as parting 
compounds that are quite as effective as the silica- 
bearing compounds without being hazardous 
Substitutes of that character are held to be highly 
desirable ; otherwise, removal of the dust at the point 
of origin is advisable. In the operation of certain 
dusty machines, a suitable ventilation system, it is 
stated, can be installed for removal of the dust and 
the introduction of pure air into the working area. 
But, often, that is not possible in the foundry proper, 
and alternatives have to be considered. One is the 
periodical cleaning up of the factory so that no more 
dust than is necessary remains on the floor. 
hosing out of the foundry may be possible, or a mecha- 
nical floor sweeper may be used. In any case, it is 
added, periodical damping down of the floor helps to 
lay the dust. 


80 


Occasional 


The New York correspondent of The ‘Times states 
that Messrs. The Ford Motor Company have raised their 
minimum wage from 5 dols. to 6 dols. a day, and are 
increasing, by 5 cents an hour and upwards, the wages of 
employees who are at present being paid more than 
the minimum. About 126,000 employees are affected 
by the changes, and the company’s pay-roll is increased 
by 200,000 dols. A statement issued by the company 
recalls that in 1929, just after the great crash, the Ford 
minimum wage was raised from 6 dols. to 7 dols., 
and this wage was paid, “in spite of the deepening 
depression,” until November, 1931. “The extra 
dollar,” says the statement, “ meant 33,000,000 dols. 
more in Ford workmen’s pockets during that period 
of uncertainty.” It is added that “ Mr. Ford has said 
repeatedly that wages are far too low,” and recently 
declared that “‘ we have not seen any real wages yet.” 


Under a Belgian Royal Order promulgated on 
February 28, provincial and local authorities, under 
takings controlled by them, and associations of loca! 
authorities, before contracting for supplies or accepting 
tenders for works, must satisfy themselves that the 
contractor or tenderer is of Belgian nationality, that 
the goods to be supplied and the materials to be utilised 
are of Belgian origin, and that the workers to be 
engaged are of Belgian nationality. Any acceptance 
of tenders involving the approval of a tenderer who is 
not of Belgian nationality, or the supply or utilisation 
of products or materials of foreign origin, or the employ 
ment of workers of other than Belgian nationality, 
must be notified to the Governor of the province within 
ten days from the date of approval by the competent 
authority. Such acceptance will only take effect 1 
a Royal Order has not annulled it within forty days 
of notification. The Order came into effect on April I, 
1935. 


The weekly organ of the International Labour Office 
at Geneva records that, according to a statement 
forwarded to the Minister of Labour by the Minister o! 
Public Works, efforts are being made in Belgium to 
substitute manual labour for machinery in the execu 
tion of public works. The conclusion is drawn from 


the available facts, however, that the use of machinery 
is still necessary. For the work of correcting the course 
of the Dendre, it is stated, the cost will amount to 
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The widening 


of the canal from Ghent to Bruges, in the Aeltre re 
in the lowest tender to cost a! 
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nery, or 200,000 francs more if manual labour was 


used. For the widening of the Albert Canal at Hasselt. 
manual labour would cost twice as much as mechanised 
The Minister of Public Works observes 
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maintenance of machinery. 
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4-TON FROG RAMMER. 


Messrs. C. H. Jomwson anpd Sons, Limirep, 
Smedley-road, Manchester, 8, who have had extensive 
experience in the manufacture of portable internal- 
combustion rammers for use in connection with trench- 
filling operations and other similar work, have recently 
introduced a heavier machine of this type suitable for 
consolidating large masses of earth in foundation work, 
road, reservoir, and embankment construction, and 
other civil-engineering work. The machine, which 
weighs } ton, uses benzole as fuel, and jumps to 
a height of from 12 in. to 15 in. from the ground as 
each explosion occurs, moving forwards at the same 
time a distance of from 6 in. to 8 in.; hence, the name 
Frog rammer. In this way, blows can be delivered at 
the rate of 50 to 60 per minute, and it is claimed 
that the combined effect of the explosion and subse- 
quent free fall of the rammer is to give deep consoli- 
dation over a wide area both rapidly and economically. 
The capacity of the machine is given as 400 cubic yards 
per hour working over the surface once, and we are 
informed that in tests made by passing the rammer 
three times over an area of hard clay, the ground, 
subsequently excavated, was found to be perfectly 
consolidated to a depth of 10 ft,; similar tests in 
sandy soil showed consolidation to a depth of 13 ft. 
The benzole consumption is about 4} pints per hour 
with, of course, a small quantity of lubricating oil, 
80 that, as only one man is required to operate the 
machine, the working costs are very low. The machine 
is, of course, fully protected by patents. 

Photographs of the rammer are reproduced in Figs. 
1 and 2 on this page, the latter illustration giving an 
idea of the height to which it jumps in operation. 
It consists of a water-jacketed cylinder, in the form 
externally of a truncated cone, mounted on a wedge- 
shaped foot piece so that the axis of the cylinder is 
inclined at about 10 deg. to the vertical when the foot 
piece is standing on horizontal ground. The forward 
movement of the rammer in action is, of course, due 
to this inclination of the axis. To the upper end of the 
cylinder are pivoted tubular arms by means of which 
the machine is controlled. On the arms a combined 
fuel reservoir and carburettor is mounted, an explosive 
mixture being drawn into the cylinder through one 
of the arms and an automati- inlet valve in the cylinder 
head. The proportion of «i= in the mixture can be 
adjusted by means of a slotted sleeve on one of the 
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tubular arms and under the control of the operator. 
The charge is ignited by a sparking plug in the cylinder 
head, high-tension current being supplied from a coil 
and accumulator carried on the operator’s back, as 
shown in Fig. 2. The operator completes the ignition 
circuit by means of a switch for each explosion. 

As drawings showing the internal construction of the 
rammer are not available for reproduction, it is not 
possible to describe the mechanism in detail, but it 
may be of interest to give a general indication of the 
manner in which it functions. The cylinder contains 
two pistons, the upper, or working, piston, resting 
on the lower, or buffer, piston, when the machine is at 
rest. A rod extends upwards from the working 
piston through the cylinder head and the buffer piston 
is connected to the wedge-shaped footpiece above 
referred to. Attached to the lower end of the cylinder, 
so that it comes between the latter and the foot piece, 
is a thick rubber ring and inside the cylinder below 
the buffer piston is a strong helical spring. The piston 
rod of the working piston, which extends through the 
cylinder head, as already mentioned, is formed with a 
slot and by inserting a lever in this slot the piston 
can be moved up and down by hand, so as to draw 
a charge into the space above the working piston. 
The cycle of operations can then be started by closing 
the ignition circuit to fire the charge. The force 
of the explosion is transmitted downwards through 
the working piston, buffer piston and foot piece to 
the ground, and at the same time the cylinder itself 
is forced upwards by the pressure on the cylinder 
head. As the cylinder rises a port is brought into 
communication with the space above the working 
piston and the excess pressure escapes. During 
the upward travel of the cylinder, however, the spring 
below the buffer piston, and also the air in the space 
below it, is compressed, and as soon as the pressure 
above the working piston is released the buffer piston 
is forced upwards by the combined effect of the spring 
and air pressure, taking with it the foot piece to 
which it is connected and causing the whole machine to 
jump from the ground. The working piston also 
moves upwards inside the cylinder until it comes 
into contact with the cylinder head, any burnt gases 
in the cylinder being forced out through a valve in the 
piston and escaping through the exhaust port. The 
machine then falls back to the ground and the working 
piston falling down inside the cylinder draws in a 
fresh charge from the carburettor, thus completing 








Fie. 2. 


the cycle and leaving the machine ready for the next 
explosion. It will be clear, therefore, that the cycle 
of operations is entirely automatic, except for the igni- 
tion. 

We recently had an opportunity of seeing the Frog 
rammer at work consolidating the embankments for a 
new water-supply reservoir at Rochdale, and we 
understand that it has also been used satisfactorily 
for consolidating house refuse in connection with the 
system of controlled tipping advocated by the Ministry 
of Health. 








GEOPHYSICS.* 


By Prorressor Owen Tomas Jones, M.A., D.Se., 
F.R.S. 
(Continued from page 489.) 


Gravity Determinations.—Another famous type of 
experiment in the Eighteenth Century was that of 
measuring the attraction of a mountain mass on a body 
at some distance away. The earliest of these attempts 
was made at Quito in South America by Pierre Bouguer, 
who found by swinging a pendulum at a height of 
over 9,000 ft., and again at sea-level, that the value 
of gravity on the mountain, making allowance for the 
increased distance of the point from the centre of the 
earth, was greater than at sea-level. This was to be 
attributed to the attraction of the mountain itself. 
The results were disappointing, as it seemed to show 
that the mountain did not exert the attraction expected 
from the density of the material comprising it. The 
method employed by Bouguer is now a commonplace 
in certain types of geodetical investigations. 

In another experiment, Bouguer attempted to find 
the horizontal pull of the mountain Chimborazo, 
20,000 ft. high, on a plumb-bob placed in the one 
case near to the base of the mountain, and in the other 
at some distance away. He found by measuring the 
meridian altitude of certain stars that there was an 
attraction of the plumb-bob of 8 seconds. From the 
size and estimated mass of the mountain, however, a 
deflection of 103 seconds was to be expected., This, 
again, seemed to show that the mountain virtually 
had no mass. 





* The Forty-first James Forrest Lecture, delivered 
before the Institution of Civil Engineers, on Tuesday, 
May 7, 1935. Abridged. 
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In the British Isles, the famous experiment of Nevil 
Maskelyne at two points on opposite sides of Schie- 
hallion in Perthshire is better known.* The geo- 
graphical difference of latitude had been determined 
earlier by a direct survey. The astronomical difference 
of latitude was found to disagree by about 5} seconds, 
which was a measure of the pull of the mountain 
on the plumb-bob. Again, however, this mountain 
proved to be lighter than was expected. The explana- 
tion of these results remained unknown for nearly 
three-quarters of a century. 

During the progress of the survey for the great 
meridional arc in India, Colonel Everest found that 
as the station approached the Himalayas these moun- 
tains exerted an influence upon the plumb-line. 
stations lying near the northern end of the arc showed 
a discrepancy of 5} seconds, or about 1 in 3,700, 
between the results of astronomical and geodetic 
observations of latitude. The difference greatly 


problem was brought to the attention of the Venerable 
John Henry Pratt, then Archdeacon of Calcutta. 
Archdeacon Pratt attributed the discrepancy to the 
attraction exerted by the Himalayas upon the plumb- 
bob, and ied accordingly to calculate the amount 
of the attraction the mountains might be expected to 
produce. He found, however, that instead of only 
5} seconds it should have been three times as much. 
The true explanation of the remarkable behaviour 
of mountains was offered by Sir G. B. Airy, the Astro- 
nomer Royal, a year after Archdeacon Pratt’s paper 
was published. Airy pointed out that the earth had 
assumed an almost correct spheroidal form, which was 
generally believed to be due to its having been at one 
time fluid or being now fluid, though having possibly 
a high degree of viscidity. In such a case, the strength 
of the crust was insufficient to support a great elevation 
on the surface. He remarked that on any reasonable 
assumption as to the thickness of the crust the weight 
of the mountain would break through it, and that 
since such elevations do in fact occur, they must some- 
how be sup from below. He argued that the 
support could only be due to a downward projection 


into a denser medium on which the crust rested. 
This conception that a mountain bulges downwards 
as well as upwards immediately accounted for the 
apparent defective mass of the mountain, since the 
attraction of the visible mountain was diminished by 
the smaller attraction of the invisible bulge in com- 
parison with that of the denser medium which had been 
a = by the lighter material of the mountain root. 

rom this arose the general idea that every upward 
projection on the earth's surface is compensated by 
a downward bulge or root, and that each vertical 
section of considerable size of the earth's crust is thus 
in a state of balance comparable with that of ice floes 
in water, This is the principle of isostasy, which was 
formulated by Major C. E. Dutton, and is now the 
basis of all accurate work on the variation of gravity 
at the earth's surface. The principle of isostasy 
implies that above some depth below the surface 
neighbouring vertical columns of the crust contain the 
same mass, 

The value of gravity at a place can be determined 
directly by observing the period of swing of a pendulum 
of known dimensions after the method employed by 
Kater. Alternatively, the value at one point may be 
compared with that obtained at some place, as for 
example Potsdam or Kew, which is regarded as a 
standard, by swinging the same pendulum at both 
places, corrections being made for differences of tem- 
perature and other effects. Where all these corrections 


Two | 


exceeded any possible error of observation, and the | 


below the mountain of the light matter of the crust | gists 
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| occupy belts of the crust which are only a few miles 

wide, but may have lengths of several thousand 
miles. 
| Up till a few years ago gravity determinations had 
| only been possible on Continental areas or on islands. 
Dr. Vening Meinesz has, however, developed a method 
by which such observations can be carried out at sea 
from a submarine. Two pendulums are swung in 
directions at right angles to one another, thus counter- 
balancing the effect of motions of the vessel. By this 
means he has found that the value of gravity at sea 
after reduction and compensation is on the whole 
greater than on land, but that generally the floors of 
the oceans are also in an approximate state of isostatic 
equilibrium. In the West Indies an expedition organ- 
ised jointly by Princeton University and the United 
States Navy, with the co-operation of Dr. Meinesz, 
proved the existence of narrow belts of extreme negative 
anomaly. More remarkable results were obtained in 
the East Indies by Dr. Meinesz, operating from a sub- 
marine lent for the by the Dutch Navy. In 
that area a narrow Feit some 50-100 miles wide runs 
south of Java, Sumatra, and Timor, and then bends 
northwards. The total length is about 5,000 miles, 
and shows anomalies of the order of 150 units or 150 
milligals, and in one place over 200 milligals.* This is 
considered to mean that a narrow belt of the earth’s 
surface has buckled sharply downwards so as to force 
the lighter matter of the crust into the denser matter 
which underlies it. These conditions are obviously 
unstable as the crust here is subjected to enormous 
stresses. It is therefore a region where active move- 
ments of the crust may be expected. 

Another interesting development in the comparative 
measurements of gravity may be recorded. Dr. E. C. 
Bullard, of the Department of Geodesy and pee = 
in the University of Cambridge, recently ied out 
a gravity investigation in the neighbourhood of the 
Great Rift Valley in Africa. The chief interests of the 
investigation are twofold: (1) the method of obtaining 
the time of swing of the pendulum, and (2) the bearing 
of the results upon the structure of the Rift Valley, 
about which there is acute disagreement among geolo- 
i Dr. Bullard recorded photographically on a 
moving film the transits of the pendulum through the 
zero position, and on the same film wireless morse 
messages emitted by the Post Office station at Rugby, 
England, were also recorded. By pre-arrangement a 
standard pendulum of the same type was swung at the 
same time at the Observatory at Cambridge, and the 
same messages were recorded as well as the trangits of 
the standard pendulum. It was therefore possible 
after the return of the Expedition to compare directly 
the period of the pendulum in Africa at the same instant 
of time as that of the standard pendulum. The results 
showed a considerable defect of gravity or negative 
anomaly along the floor of the Rift Valley, which may 
be taken as an indication that the light matter of the 
crust is held forcibly down by inward thrusting of the 
flanks of the valley. If that thrust were removed the 
floor of the valley would tend to rise until isostatic 
equilibrium was restored. The evidence from these 
results that the Rift Valley is due to compression on its 
flanks and not due to tension appears to be over- 
whelming. 

The later deductions regarding the extent and 
manner of compensation within the crust have been 
discussed by H. Jeffreys, who considers that the most 
probable arrangement is that the crust is composed 
of an outer layer of granitic composition (disregarding 
small amounts of sedimentary rocks), underlain by 
successive layers of greater density, and that compensa- 
tion for any upstanding mass is not distributed uni- 





have been made and the gravity determination has been 
reduced to standard conditions, the values obtained 
in different places are not all the same. In many 
places there are more or less marked differences from 
the standard value, and these are termed gravity | 
anomalies, which are presumed to be due to lack of | 
uniformity in the materials of the crust or to their | 
arrangement. The attempt is made to account for | 
the anomalies by assuming some principle of com- 
pensation in the crust. It is found, however, that no | 
uniform principle of compensation can cause the | 
anomalies to vanish, and Jeffreys considers that such 
residual anomalies as remain may indicate either 
(a) that elevations cf certain dimensions are not 
necessarily fully supported from below, but are partially 
maintained by the strength of the crust; or (d) that 
certain regions of the earth's crust are not in isostatio | 
equilibrum, in which case they are under considerable | 


| 





negative indicate a defect of mass in the crust below, | 







have large positive anomalies would tend to sink. 








there are marked anomalies, and these are found to | 











* Phil. Trane., 1795, page 495. 





formly in depth, but is concentrated at the base of one 
or more of the layers. Further, that in order to account 
for the existence of great elevated masses the strength 
of the materials in the crust probably increases for a 
distance of something like 20 miles below the surface, 
and then diminishes materially, reaching a value per- 
haps of about one-tenth of that of rocks at the surface 
at a depth of about 30 miles. 

This results in the conception of a crust supported | 
not on a fluid material, but on a material whose strength 
diminishes below a certain depth, though it still retains 
some strength for a considerable depth below the 
surface. He believes, however, that wide and high 
mountain ranges must on the whole be supported | 
hydrostatically by the material that lies below them, | 
and not by the strength of the crust in the regions 


| magnetic fields. 
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the cause of earthquakes (1760), in which he suyvested 
that they were propagated by a wave-motion of the 
earth’s crust ; but it was Robert Mallet (1846) who first 
gave a scientific treatment of the dynamics of earth. 
quakes. He concluded that earthquakes result from 
a sudden impulse imparted to the earth’s crust, either 
by sudden flexure: or by fracture, and that the impulse 
travels outwards from the origin by means of such 
waves as might be expected to be transmitted by an 
elastic solid. He deduces accordi the properties 
and behaviour of such waves when they travel through 
materials of different elasticity and density, and clearly 
disentangles the effect of the primary earth-wave from 
secondary causes such as the air and water-wave which 
accompany most great earth e-shocks. Although 
giving the credit to the Rev. John Mitchell for suggest. 
ing that earthquakes were pro ted by a wave. 
motion, he disagreed with that author as to the mode 
of production of the impulse. It is now generall, 

agreed that these shocks originate as the result of 
fracturing of the crust or of slipping along pre-existing 
fractures. Mallet made three important proposals, 
which were (1) to establish geological observatories in 

favourable localities for ing all movements of 

the earth’s crust; (2) to use the explosion of great 

charges of gunpowder for generating artificiai earth. 

quake-waves on the land or on the sea floor; and 

(3) to construct self-registering instruments for record- 

ing earthquake-waves. Most of these proposals have 

now been carried out in one form or another; the 

generation of artificial earthquake-waves by means of 
explosives is now a recognised practice in one branch 

of applied geophysics. A few years later, Mallet 

seized the opportunity of studying in detail the great 

Neapolitan earthquake of 1857. In this report Mallet 

coined many of the terms now used in connection with 

earthquake shocks. 

Since Mallet’s time earthquake studies have made 
great advances, largely by carrying out the proposals 
with regard to observatories furnished with self- 
registering instruments. Some advance has also been 
made in determining the elastic properties of various 
types of rock, but much more work is still required 
under this heading. This type of work demands 
measurements of these properties under varying 
conditions of temperature and pressure, and is essen- 
tially the type of investigation in which the skill of 
engineers would prove of exceptional assistance to 
geophysicists. It is not surprising that investigations 
in Japan, particularly by Milne, Ewing, and Omori, 
have contributed a great deal to this advancement of 
knowledge. It was in Japan that seismometry was 
first extensively developed, and the use of the instru- 
ments evolved spread rapidly to other parts of the 
world. As a result of the intensive studies on the 
damage by earthquakes to buildings of various types 
of construction, numerous rules and precautions have 
been drawn up for the guidance of Japanese architects 
and engineers, and in Japan students of these professions 
receive special courses of lectures on earthquakes and 
their effects. 

The Age of the Earth—Lord Kelvin’s estimates 
that the age of the earth was 25,000,000 years, based 
on the secular cooling of the earth, were governed 
by the assumption that the heat escaping by conduc- 
tion through the crust was derived from the original 
heat of the earth. Since that time, however, this 
fundamental assumption has been destroyed by the 
discovery of a source of continuous production of heat 
in the crust as the result of transformations in a group 
of so-called radioactive elements. So far as the story 
of the earth is concerned, a fundamental discovery was 
that radium always stood at a higher temperature than 
its surroundings ; in other words, it was continuously 
generating heat at the relatively enormous rate of 
about 100 calories per gram per hour. A further 
important discovery is that the rates of change or 
decay of these radioactive substances are not affected 
by temperatures varying from that of liquid air to 
2,500 deg. C., nor by very high pressures or powerful 
The radioactive elements provide us 
therefore with a direct and simple means of estimating 
the time since certain radioactive minerals came into 
existence in the earth’s crust. 

Analysis of a given uranium mineral indicates that 
the mineral contains lead in addition to uranium. It 
the lead be assumed to have been derived by racdio- 
active change from the parent mineral, then the 
relative proportions of uranium and lead in the sample 





lying immediately outside them. The inference is that 
these are blocks of the erust severed from neighbouring 


stress. Areas in which the anomalies are large and | areas by great fractures. 


Earthquake Studies.—Another line of geophysical | 


and such areas would tend to rise, whereas those which | investigation which has within the last few years 
| contributed to our knowledge of the constitution of | 

In general the crust of the earth is in a state of | the earth is that of the study of earthquakes. It is | 
isostatic balance, but there are certain zones in which | noteworthy that after the great Lisbon earthquake of | 


John Mitchell contributed an essay on | 


1755 the Rev. 





* 1 milligal = 0°001 C.G.S. unit. 


together with the known rate at which lead is pr duc ed 
from uranium gives a direct estimate of the time that 
has elapsed since the uranium mineral accumulated 
in the crust. A similar deduction can be made in 

to lead associated with a thorium mineral 
Thus, if ¢ be the time that has elapsed since a given 
uranium mineral was formed in the crust, and l and 
Pb be the percentages of uranium and lead respective!) 


as determined by chemical analysis, then f = —- © 
where C is a constant which expresses the rate 
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conversion of uranium into its final product lead. 


The quantity > is usually termed the lead-ratio. 


An approximate age may be obtained by assuming 
C to be 7,600 million years, 

The application of this method in practice is, how- 
ever. not so simple. Thorium and uranium are in 
general associated together, and therefore some of the 
jead may be derived from one element and some from 
the other. The proportions derived from the respective 
parent elements can be found by determining the atomic 
weight of the lead obtained from the same sample as 
that used for the analysis, since the lead isotopes 
derived from these two parents have different atomic 
weights. A more serious difficulty is that the mineral 
may have contained some extraneous lead from the 
beginning, in which case only a part of the lead found 
by analysis is derived from the radioactive minerals 
with which it is associated. It has been shown that 
an atomic-weight determination is again a possible 
method of ascertaining the proportion, if any, of 
original lead present. In addition, it is possible that 
one or other of the elements sought for, namely, 
uranium, thorium, or lead, may in course of time 
have been abstracted from the mineral mass by a 
process of leaching or added to it by solutions per- 
colating through the mass. The probability of either 
of these processes having operated must be borne in 
mind in selecting a particular sample for detailed 
examination. It is certain that neglect of some of 
these considerations has sometimes vitiated conclusions 
as to the age of a given mineral in spite of the most 
elaborate chemical and physical investigations which 
have been made upon it. 

In spite of various sources of error and uncertainty 
in the deductions that may be drawn from the chemical 
and geological data, there is no doubt that this method 
holds out a better prospect of success in deriving the 
age of the earth and of its individual geological forma- 
tions than any other. If the lead-ratios obtained on 
minerals, the formation of which can be assigned with 
some confidence to definite geological periods, are 
arranged in numerical order, we find that this order 
agrees with that of increasing age of those periods. 
Thus the largest ratio for minerals of Tertiary age is 
0-005, corresponding roughly to 40 million years ; 
for the Jurassic it is 0-017, corresponding roughly to 
130 million years ; for early Permian about 240 million 
years ; for Upper Cambrian 0-059, equivalent to about 
450 million years. 

Practical or Applied Geophysics.—This branch of the 
science is concerned with discovering what lies beneath 
the surface of the earth in a particular place without 
incurring the expense of making a direct test by 
boring, shaft-sinking, or tunnelling. The geophysical 
methods that have been utilised so far are electric, 
magnetic, gravimetric, seismic, and others. The 
electrical methods fall into two main types: (a) that 
of determining the variation of potential near the 
surface of the ground due to currents naturally pro- 
duced in the earth (spontaneous polarisation), and 
(b) that of determining the variation of potential or 
the resistance of the ground in between two points at 
@ certain distance apart which are maintained at a 
given potential difference by passing a current from 
a battery into the ground. In some cases a current is 
induced in the ground by means of an electric circuit 
laid upon the surface, and the variation of potential 
in the area influenced by it is explored. In some 
circumstances an ore-body undergoes chemical changes 
near the surface as the result of oxidation by circulating 
waters. An electric current is in consequence set up 
in the ore-body and in the surrounding rocks, which 
flows from the upper to the lower end of the ore-body, 
the circuit being completed through the adjoining 
ground. The surface of the ground above the ore-body 
is therefore an area of negative potential, and there is 
& sharp variation of potential from the centre out- 
wards. In practice electrodes are inserted into the 
ground at various points, and the differences of poten- 
tial between them determined by means of a potentio- 
meter. If a large number of such observations are 
available, one or more equipotential lines can be 
mapped, the form of which indicates the position of 
natural polarity in the ground. In applying this 
method the operator has to ensure good electrical 
contacts between the electrodes and the earth, and 
m order to avoid self-polarisation. non-polarising 
electrodes are normally employed. These consist of 
copper rods which dip into porous pots filled with a 
solution of copper sulphate. The pots are inserted into 
shallow holes made in the surface and thoroughly 
wetted if the ground is dry. Since the form of the 
*quipotential lines is also governed by the varying 
conductivity of the ground itself, it is obvious that the 
results obtained have to be interpreted with caution. 
The method would be of little use in exploring unknown 
country, and it has relatively limited applications. 

In the majority of electrical investigations current is 
passed into the ground by means of two electrodes 








placed at a given distance apart (current electrodes), 
and the nature of the ground between them is explored 
by means of two or in some cases three other elec- 
trodes (potential electrodes) inserted into the ground at 
determined points. The difference of potential between 
these and the current passing between them can be 
measured by a potentiometer and a milliammeter. 
It is usually arranged that the distance between 
these exploring electrodes, which is referred to as the 
electrode separation, is the same as that between them 
and the nearest current electrode, so that the four 
points are arranged at equal distances. The theory 
of the method is based on Maxwell’s theory of electro- 


| static images. 


The time at my disposal only allows me to refer to 
certain types of resistivity-investigations as examples 
of what may or may not be done by the application of 
such methods of prospecting. M. King Hubbert made 
several tests of the resistivity method in various areas 
in Illinois, where the geological structures were fairly 
well known. A traverse across a known fault of about 
1,200 ft. downthrow, bringing limestone against shale, 
showed that the resistivities of the limestone and the 
shale were about the same, but a drop was found on 
each side of the fault and a high peak over the fault- 
plane itself, the form of the profile being like a “‘W” 
with a high middle. In the discussion of this paper 
one contributor pointed out that the application of 
Maxwell’s theory of electrostatic images would lead to 
such a profile if a thin non-conducting vertical sheet 
of infinite horizontal extent were inserted in the 
ground below the electrodes. The resistance would 
then depend on the relative position of the non- 
conductor and the electrodes. Another traverse by 
the same author and J. Marion Weller across country 
in which limestone was faulted against sandstone, 
showed high resistivities over the limestone and much 
lower values over the sandstone. A shear zone travers- 
ing the sandstone gave a ‘“‘ W”’ profile similar to the 
fault referred to above. It would be difficult to locate 
the faults in the absence of previous geological informa- 
tion, but they appear to have coincided generally 
with the value of the resistivity at the surface, which 
was the mean between the high value of the limestone 
and the low value of the sandstone. In another 
profile, taken across limestone and shale with a steady 
dip, very low values were obtained over the limestone 
and abnormally high values over the shale outcrop. 
These results are the reverse of what might be expected, 
and appear to indicate that resistivity is not so much 
an inherent property of the rock as of its condition. 

‘. 8. Kurtenacker records an attempt to determine 
the depth of cover over bedrock—the type of informa- 
tion that might be useful to engineers. He found that 
such explorations were largely dependent on the 
moisture-content and other conditions of the material. 
He was able to detect a rock core in a drift hill by 
this means, and it is probable that detailed examina- 
tion of an area might reveal special local features, 
such as pockets of clay or sand in limestone. The 
conclusion was drawn that resistivity-measurements 
are not infallible, and are not ideal from the point of 
view of accuracy. In unfamiliar country he regarded 
it as essential that some control should be obtained 
from known geological sections, and he concluded that 
the interpretation of electric resistivity data without 
such control “ is little better than a guess.” 

Although electrical Prospecting 8 ved much 
less successful in comparison wi her incthods in 
locating what are called “ salt-domes,” it is claimed 
that an investigation of a part of the salt-bearing area 
north of Mulhouse in Alsace led to the determination 
of such domes. According to the account the domes 
were discovered as the result of the upward protrusion 
of salt-plugs through the sediments, which led to a 
greatly reduced cover of the uppermost formation (in 
this case alluvium) being found over the dome than on 
its flanks. The investigations really involved deter- 
mining those areas where the thickness of the alluvium 
was much below its normal value. As a result of the 
reduced thickness of the alluvium certain marls of 
low resistivity, which intervene between it and the 
top of the salt-dome, were brought nearer to the surface, 
and thus gave low values, which were deemed to be due 
to the uprise of salt-plugs. The very elongated form 
of the curves of equal resistivity would, however, appear 
to suggest that the investigators were dealing with an 
elongated ridge and not a dome. 

Prospecting by various earth-resistivity methods 
has been carried on for many years, and undoubtedly 
very large sums have been expended in such investiga- 
tions. The difficulty lies in the interpretation of the 
measurements when they have been obtained. It is 
clear that when this method was applied in the earlier 
years, the interpretations were empirical, and later 
investigations of the physical Seintivlics underlying the 
method have shown many of them to have been based 
on erroneous notions. It would appear that, in the 
scramble for results, commercial prospecting far out- 
stripped the study of physical principles and the 
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collection of data relating to the various types of rocks 
whose properties controlled the results. Even now 
there appears to be a great lack of accurate data 
relating to the specific resistivity of various classes of 
rocks under different conditions. This especially 
applies to the porosity of various rock types, and the 
effect of the degree of saturation and the nature or 
hydrogen-ion concentration of the liquid which occupies 
the pore-spaces. It seems clear from the results that 
have been published in more recent years that pros- 
pectors feel more and more the need for fundamental 
investigations by physicists and mathematicians, and 
there seems also to be a more general tendency to 
publish the data necessary to allow a judgment to be 
formed of the success or otherwise of the method as 
applied to particular problems. It is probable that 
for certain types of inquiry electrical methods are 
likely to offer the best chances of success. The prob- 
ability of success cannot but be increased as the study 
of physical principles is extended and the collection of 
fundamental data improved. 

Magnetic Methods.—There are restricted localities on 
the earth’s surface where the magnetic elements differ 
markedly from their values in the surrounding region. 
Such departures from normal conditions are termed 
magnetic anomalies, and it is these anomalies that are 
usually investigated by geophysical prospectors. They 
are due to the presence, at some distance below the 
surface, of either material which behaves as a per- 
manent magnet (like magnetised steel), or material 
which becomes magnetic in the earth’s field (like soft 
iron). These anomalies are investigated by the same 
types of instruments as are employed in determining 
the magnetic elements. The inclination or dip may 
be measured by an instrument called the dip-circle, 
and the horizontal force and declination by a magneto- 
meter. The earth’s horizontal force is obtained by 
determining the time of oscillation of a small cylindrical 
magnet in the magnetic meridian, and using the same 
magnet to cause an angular deflection of a compass- 
needle by bringing it up to a known distance from the 
needle. These determinations, combined with the 
calculated moment of inertia of the b ngncm magnet, 
enable the force to be calculated. is value together 
with that of the angle of dip furnish the vertical force 
and the resultant. Other types of these instruments 
are employed for measuring, not the actual intensity 
of the force, but the variations in that intensity as 
compared with a near-by region which is taken as 
the standard. Such instruments are called magnetic 
variometers, and are particularly serviceable in explor- 
ing magnetic anomalies. Vertical or horizontal vario- 
meters or both may be employed. The horizontal or 
vertical magnetic force can also be determined by 
rotating a coil in the earth’s field and measuring the 
induced current by means of a galvanometer or & 
microammeter. Magnetic methods are particularly 
serviceable in detecting the presence of, and locating, 
bodies of iron ore, though in special cases geological 
structures can be detected by reason of some of the 
rocks which enter into them wmoag | magnetic 
properties in greater or lesser degree. e applica- 
tions of magnetic methods of geophysical surveying 
are fairly straightforward, and have been of great use 
in exploring some of the immense masses of iron-ore, 
such as that of Kiiruunavaara in Sweden. Other 
applications are to the location of mineral veins, which 
may be associated with iron ores either as primary 
constituents or as secondary products. Masses of 
igneous rocks can in some cases be discovered by 
reason of their content of magnetite; some igneous 
rocks are so strongly magnetic that compass readings 
are wholly unreliable in their neighbourhood. 


(To be continued.) 








PITCH COKE AND PETROLEUM 
COKE. 


Wirutn the last thirty years the production of 
carbon electrodes has increased a thousandfold, this 
enormous expansion being due to the increased 
outputs of aluminium, calcium carbide, cyanamide, 
silicon carbide, ferro-alloys, and a wide variety of other 
electric furnace products. Before the economic crisis 
the chief raw materials for such electrodes, apart 
from graphite, were petroleum coke and anthracite, 
the former being a waste material which proved 
to be a valuable by-product of petroleum refining, 
no less than 120,000 tons being imported annually 
into Europe. Pitch coke, developed by Germany 
during the war, proved not only a substitute for wood 
charcoal in making special steels, but also an alternative 
to petroleum coke for electrodes, and the last few years 
have seen a continuous development of such rival 
materials. 

Petroleum coke claims priority of attention, for as 
early as 1878, only two years after the first production 
of electrodes in commerce, Brush in America was 
using this material in a manner more useful than 
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direct burning under the stills. Two types of such | material is very similar in physical properties to petrol- 
cokes are now produced in quantities, each exceeding | eum coke, apart from the above points, being low in ash 
a million tons per annum, the first being the older | and high in fixed carbon, and as the production in- 
form of carbon prepared in coking stills, and the second | creases it is likely to take the place of petroleum coke in 
being that obtained in cracking operations and known as | European countries. Recently patented processes have 


 eracking still coke.”” The former by-product from 
the straight distillation of crude, topped crude, or fuel 
oils under atmospheric pressure represents about 1 per 
cent. of the original weight of oil, or 8-5 per cent. of the 
final tar residues. It is a hard, brittle material with 
an oily lustre and a carbon content corresponding to 
CyopH,, thus being one of the purest forms of industrial 
carbon. It contains a small amount of ash due to sand 


carried in suspension by the oil, and in the case of the | 


Mexican product there is a small proportion of sulphur, 


which is an undesirable constituent. Although the price | 


of such coke rose when applications appeared, the total 
production became smaller when distillation technique 
changed over to continuous or vacuum distillation, 
which yields no coke. The amount of volatile bodies in 
the coke is small, since it is usual to run the distillation 
as far as possible without damage to the retort. Two 
layers are left, the upper one being separated and 
supplied for electrodes in lumps of 3 in. upwards, while 
the lower layer is of inferior grade since it contains 
up to 3 per cent. of chlorides of alkali metals, although 
it has less volatile constituents. This lower “ shell” 


coke causes trouble if calcined in silica-brick retorts, 


owing to the vaporised chlorides attacking the refrac- 
tory. 
electrode production, since the extremely low ash 
content is ideal for this industry ; on the other hand, the 
lowest grades of electrodes are prepared by admixture 
with anthracite. : 





Over 50,000 tons of the product are used in | 


| in one 
is 


been concerned with controlling the violent ebullition or 
foaming which occurs when the pitch enters the hot 
still. The addition of the pitch in batches is described 
protected process, while an American method 
to pass the pitch continuously through horizontal 
retorts heated from below, the bottom of the chambers 
being of metal and grooved, while the upper part 
and ends are of refractories. In this continuous method 
the pitch is agitated during distillation by using rotating 
paddles and the product is discharged in the form of 
carbonised pellets. Yet a further innovation is to 
mix the pitch with sufficient bauxite to prevent foaming, 
although if a high carbon content is desired further 
quantities of pitch have to be added and the whole 
re-coked. In the Koppers system, the retorts may be 
heated continuously in order to avoid the large changes 
in temperature which tend to contaminate the product 
with silica from the joints and linings of the retort. 
J. P. Koettnitz (Brennstoff Chem., 1929, 10, pp. 406-7) 
maintains that the chief difficulty in preparing pitch 
coke for electrodes is in the construction of a still 
capable of resisting the high temperatures necessary 
for the final stages of carbonisation, although with the 
progress made in heat-resisting steels and modern 
refractories this difficulty should be overcome. He 
describes an intermittent process using a retort holding 
2,750 kg. of pitch and carbonising in a period of 30 hours 
to give 58 per cent. coke, 36 per cent. distillates, and 
6 per cent. gases and loss. The distillates may be used 


Cracking still coke has become more important than | as fuel oil, inferior lubricating oil, and impregnating 


the above form since cracking operations produce | 
over a million tons per annum. It is stated that 
millions of dollars have been spent in attempts to | 
overcome the formation of this by-product in the reac- | 
tion chambers of cracking plants, and some plants are 
operating with selected oils which give low coke yields. 
The quantities produced depend on the oil used and | 
ou the conditions of operation: for example, some | 
oils produce 0-1 per cent. of coke, while the maximum | 
coke-forming oils give up to 25 per cent. of coke. 
The composition varies greatly from Kentucky 
fuel oil with 94-6 per cent. fixed carbon, 0-36 per cent. 


fue 
sulphur, and 12-28 per cent. volatiles. The coke in 
any case has a honeycomb structure and pulverises 


ram ae and 3-75 per cent. volatiles, to an Arkansas | 
oil with 87-15 per cent. carbon, 4-18 per cent. | 


| 


to make an excellent briquette type of fuel. A recent 


system proposed by the Standard Oil Company consists 
of a process in which petroleum residues may be con- 


verted into petroleum coke by the use of a closed retort | 


in which a bed of fine coke is raised to 760 deg. C. in the 
upper part of the chamber and petroleum residues 
introduced continuously, the vapours being withdrawn | 
continuously from the top and the coke from below. 

During and after the war, Germany carried out 
the coking of coal-tar pitch in large cast-iron retorts, 
as described by A. Sander in the Chemiker Zeitung | 
(1932), 56, pp. 73-74. The retorts held from 1 ton to | 
24 tons of pitch, the carbonising period being from 24 
hours to 36 hours, and the life of each retort from 22 | 
distillations to 56 distillations, according to the control 
maintained during heating. By conducting the 
carbonisation in vacuo the yields obtained were 50 per 
cent. to 60 per cent, coke, 30 per cent. to 40 per cent. oil, 
about 5 per cent. resinous bodies, and some gas and | 
ammonia. From lignite pitch coked for the production 
of hydrocarbons of the petroleum type, coke was | 
obtained having a density from 1-35 to i -65, containing | 
1 per cent. to 2 per cent. volatile bodies and up to 
1 per cent. ash. It is stated that the product of pitch | 
coking is layered, for it is impossible to obtain uniform | 
coke by the use of iron stills. In 1929 pitch coking 
operations were begun at Bochum, using a battery | 
of old coke ovens with top feed and machine discharge, 
these ovens working regularly without much trouble. | 
According to A. Thau, pitch can be successfully coked 
in ovens built of ceramic materials, the ovens being 
closed with iron doors at each end and being provided 
with single flues. Centrifugal pumps are used for 
feeding the pitch, while the coke is discharged by 
rams on to a flat bench; from 4 hours to 6 ee 
are required for the furmation of the coke, although | 


oil, while anthracene may be recovered by the preci- 
pitating action of other oils. 








|SPRING MECHANISM FOR CIRCUIT- 


BREAKER CLOSING. 


Durie the past few years the attention paid to the 
phenomena of arc interruption has tended to obscure 
the fact that from the point of view of safety to the 


ation a aI 











| 
L 





operator a circuit-breaker should be as reliable when 
it is being closed as when it is being opened under 
short-circuit conditions. Moreover, the conditions in 
the first of these cases are in some ways the more 
onerous, for when a circuit-breaker is opened the 
electromagnetic forces set up by the short-circuit 
current assist the throw-off springs, and until they 


in order to reduce the proportion of volatiles to } per | part that current is carried by the whole area of the 
cent. a period of from 18 hours to 20 hours is necessary, | contacts. On the other hand, when the breaker is 
the temperature being raised during the latter part | being closed the electromagnetic forces impede the 


by admitting air to the charge. 


Manufacturers | movement, and the short-circuit current, which may 


of carbon electrodes have given preference to pitch | be considerably higher than on closing, has, initially 
coke for, in the production of electrodes of large cross- | at least, to be carried by a small contact area. The 
section and height, uniformity is essential ; and whereas | result is a greater tendency towards overheating and 
graphite, anthracite, and petroleum coke have been welding. As the fixed and moving contacts are not 
found to vary within wider limits than those desired, | mutually supported when the electromagnetic forces 


pitch coke is constant in quality. 


What is most desired | are a maximum, there is also a greater risk of mechanical 


in pitch coke is that the proportion of volatile matter | damage and chattering. 


should be so low (0-5 per cent.) that no further calcina- 
tion is necessary before preparing the electrodes. 


It therefore follows that a breaker should be closed 
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which are difficult to fulfil when hand operation js 
employed on breakers with rupturing capacities exceed 
ing 150,000 kVA, or 10,000 amperes arc current. The 
reason is that there is often a tendency to hesitate at 
the point of make, partly because the electromagneti: 
forces and spring pressure resist the closing effort and 
partly because hum or other indications of short 
circuit may cause alarm. As, however, such hesitation 
may result in welding or arcing, with consequent risk 
of explosion and damage, the adoption of some more 
positive means of closing is desirable. 

As regards possible alternatives, electrical closing js 
generally accepted as satisfactory, though it has the 
disadvantage that an auxiliary source of supply is 
necessary. Another possibility is the expansion 
closing device developed by Messrs. Ferguson, Pailin. 
Limited, Higher Openshaw, Manchester, in which the 
circuit-breaker is closed by the energy released by 
the operation of a small quantity of explosive material 
contained in a cartridge.* The same firm have also 
produced an arrangement in which springs are com- 
pressed by a slow movement of the breaker handle, 
and the energy so stored is utilised to close a breaker 
smartly and without hesitation. This mechanism is 
shown in the accompanying illustration, from which it 
will be seen that it consists of a carriage which 
can be depressed by a toggle link, so that the springs 
on which it. is mounted are compressed. The link 
is operated by rotating a shaft which extends through 
the front of the mechanism, and to which a lever can 
be fixed. In action the spring is compressed until the 
link is almost “‘ on toggle,” when a small roller latches 
it in position. The operating lever is then removed, 
leaving the closing spring mechanism fully charged 
By actuating a second lever the mechanism can be 
released to close the switch, the speed of the movement 
being quite independent of the operator. Alternatively, 
a small low-power release coil can be fitted if remote 
operation is desired. The spring-operated mechanism 
is housed in a case below the main plate of the breaker 
and is comparable in size with those in which solenoid 
or hand closing are employed. 








AN INVESTIGATION INTO THE 
OXIDISING POWER OF BASIC 
SLAGS.+ 


Granam, B.Se., 
A.R.T.C., and R. Hay, Ph.D., F.LC. 


In recent years much attention has been given to 
the functions of the slag in the refining operations in 
the open-hearth process of steel production. Much ot 
the data and also the theoretical treatment of the 
subject are recorded in the report of the Symposium 
on the Physical Chemistry of Steel-Making Processes 
held by the Faraday Society in June, 1925. McCanee 
has recently reviewed the work in this field and has 
shown that whilst the behaviour of the slag/metal 
relationships in the acid process can be accounted for 
in a reasonably satisfactory manner on theoretical 
grounds, the same cannot be said for the basic process 
In the latter process one of the outstanding anomalies 
is the rapid accumulation of FeO in the finishing slags 

In discussing this phenomenon McCance states that 
he believes that Fe,O, plays an important part owing 
to the formation of calcium ferrites. Their presence in 
basic slags has been observed by Ferguson. McCance 
assumes that in the early stages of the boil, when 
much carbon is present in the bath, the calcium ferrite 
compounds will be reduced by the carbon, resulting in 
FeO, which will again become oxidised to recombine 
with lime to form calcium ferrites. Thus the FeO will 
act as an oxygen carrier. However, towards the end 
of the boil the iron becomes the reducing agent, 5° 
resulting in an accumulation of FeO in the system 
Ferguson discusses the building up of FeO in the slag. 
and assumes that it arises from the reduction of ferri 
oxide by iron, the FeO so formed being again oxidised 
to ferric oxide. He believes, however, that the addition 
of lime to the slag checks its oxidising power and so 
serves as a means of control in basic refining practic¢ 
Reagan discusses the control of FeO in basic furnace 
slags and gives curves showing the increase in FeO 
towards the end of the operation. He suggests that the 
SiO, content of the slag is the most effective means ©! 
controlling the FeO content of the slag, although. 
according to Ferguson, if the addition of SiO, is 
excessive then oxidised and dirty steel is the result 

Before commencing to study actual furnace sls 
it was considered desirable to know something of the 
behaviour and properties of the constituents which are 
usually found in such slags. Data for many of the 
systems, such as FeQ-MnO, FeO-Si0,, MnO-Si0.. 
Ca0-Si0,, CaO-FeO-Si0,, were already availabl: 
The system CaQ-Fe,0, had been examined by many 





* See ENGnrEERtne, vol. cxxxvi, page 474 (1933). 
+ Paper presented at the Iron and Steel Institut 
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workers, the most recent work on the subject being 
that of Sosman and Merwin. The results of these 
investigators differed from those of the earlier workers 
in that the former showed evidence of the existence of 
only two compounds, namely, mono- and di-calcium 
ferrite, instead of three or more compounds. The 
earlier literature always made reference to tricalcium 
ferrite, whilst some workers cited as many as five 
compounds, Ferguson Eve evidence for the existence 
of tricalcium ferrite. The Fe,0,-rich portion of this 
system had always presented difficulty, and was not 
on a satisfactory basis. Consequently, in addition to 


Fig.2 - THERMAL EQUILIBRIUM DIAGRAM 
OF THE SYSTEM 
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collecting data on the properties of the various ferrites, 
it was felt desirable to redetermine the thermal diagram 
for this system. 


Part I.—Tue DETERMINATION OF THE BINARY 
DracramM CaO-Fz,03. 


Preparation of Fe,O, and CaO.—The most satis- 
factory source of pure Fe,0, was found to be the 
decomposition of pure ferrous oxalate under correct 
conditions. CaQ was prepared from pure calcium 
oxalate by decomposing it in a platinum basin at a 
temperature of 1,000 deg. C. The product was tested 
before use to ensure the absence of CO,. 

Experimental Procedure-—The furnace employed for 
the determination of the thermal data consisted of an 
alundum tube wound with molybdenum wire and 
enclosed in a suitable steel case. The furnace was made 
sufficiently large to carry a Pythagoras tube, 2 in. in 
diameter. This tube was placed in the furnace in a 
vertical position and the lower end, which was within 
the furnace, was closed. The upper end carried a 
rubber bung, through which passed the thermocouple 
wires and also a glass tube to allow of evacuation, and 
of the admission of a suitable gas if required. The 
length of the Pythagoras tube was 3 ft., and conse- 
quently the top end was never hot enough to damage 
the rubber bung. A platinum crucible and a platinum/ 
platinum-rhodium thermocouple were employed. 

The various melts were prepared by grinding together 
in an agate mortar the requisite amounts of CaO and 
Fe,0, and transferring the mixture to the platinum 
crucible. Chemical analysis was made of each melt 
after the determination of the thermal data, and in all 
cases satisfactory agreement with the original mixture 
was obtained. The melts were also examined for the 
presence of ferrous iron, and, except in the case of a 
few melts very rich in Fe,0,, to which reference will 
be made later, it was found to be absent. Finally, 
the optical properties of the phases present in each 
melt were determined. For this purpose the melts 
were crushed to a fine powder and the refractive index 
was measured by the Becke method, using, in the case 
of phases with a refractive index above 1-78, the 


immersion medium of Merwin and Larsen, consisting 
of sulphur and selenium in the form of a glass. By 
varying the proportions of sulphur and selenium a 


series of such glasses was made having refractive 
indices ranging from 1-98 to 2-92. 

The therma) determinations were made in oxygen 
under a pressure of 14 atmospheres. This pressure, 








from occurring in those melts containing a large excess 
of the Fe,O, phase, From the data obtained from the 
dissociation pressure determinations it was realised 
that it would not be possible to determine the melting 


point of Fe,O, under a pressure sufficiently great to 
prevent dissociation. From the extrapolation of the 
dissociation curve of Fe,O, it is found that in the 
neighbourhood of the melting temperature the pressure 
is of the order of 5 x 105 atmospheres, Before the 


dissociation pressures had been determined the reason 


for the absorption and evolution of heat in what was 
known to be the liquid state of melts high in Fe,0, 
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was obscure. By heating to just below this tempera- 
ture and cooling, it had been proved that the mass 
had been melted. However, the dissociation curves 
showed that this heat absorption at a temperature 
above the liquidus is due to the dissociation of Fe,O,, 
the change occurring in the dissociation experiments 
when under a pressure of 14 atmospheres at exactly 
the same temperature as in the thermal curves. It is 
therefore highly probable that the melting points 
recorded for Fe,O, and for Fe,0,-rich melts are low, 
and that this portion of the diagram is really of a 
pseudo-binary nature. 

It was observed that if CaO and Fe,0, in the propor- 
tions required to form CaO.Fe,0, were heated together 
to 1,250 deg. C. in air, no compound was formed. This 
is due to the decomposition of Fe,0,. If, however, 
the mixture was heated to 1,000 deg. C. in air and 
maintained at this temperature for several hours, it 
was converted into a dark powder in which no free 
CaO could be detected. On heating this powder to 
1,250 deg. C. it was found that melting had occurred 
and, on cooling, a mass of hard, black, metallic-looking 
needles was obtained. It was found that all melts in 
excess of 2CaO.Fe,O0, contained free lime as a phase. 
Owing to the high temperatures necessary, and the 
lack of refractory materials to withstand pressure at 
these high temperatures, no melts in excess of 50 per 
cent. CaO were made. Fig. 2 shows the thermal data 
plotted in the form of a binary diagram. Evidence for 
the two compounds, monocalcium ferrite and dicalcium 
ferrite, has been obtained, and this has been supported 
by the optical examination. There is no evidence 
which points to the existence of tricalcium ferrite or 
higher compounds. 


Part I].—TueE DETEKMINATION OF THE DISSOCIATION 
Pressures OF Fx,0;, CaO.FE,0, anp 2Ca0.FE,0 . 


Several attempts were made to construct an appa- 
ratus suitable for this work. One of the chief difficulties 
encountered was to find a tube capable of maintaining 
a vacuum at temperatures above 1,200 deg. C. and 
yet of suitably small volume. Porcelain, fused silica 
and small-diameter Pythagoras tubes were all tried 
without success. Finally it was decided to have 
recourse to the larger size of Pythagoras tube used in 
the earlier section of the work, and to overcome the 
disadvantage of the large volume by using larger 
quantities of the material. A specially designed, hori- 
zontal, molybdenum-wound furnace, large enough to 
take the Pythagoras tube, was used. The tube was 
closed at one end, and the other end carried a rubber 


however, was not sufficient to prevent dissociation | bung, through which passed connections to the mercury 





one leg of which was connected to a conical 





Fig.4. DISSOCIATION 





pressure gauge and to the Cenco-Hyvac pump, and 
also the thermocouple wires, Special precautions were 
taken to prevent heat from reaching the rubber bung, 
baffles and a water-cooled copper coil being used for 
this purpose. A vernier cathetometer, capable of 
reading to 0-0001 cm., was employed to read the 
mercury levels in the pressure gauge. Between the 
pump and the furnace tube was inserted a T-piece, 
ressure 
flask and thence to an oxygen cylinder. The glass 
flask was also connected to a second pressure gauge, 
so that, if necessary, known volumes of oxygen could 
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be added to, or withdrawn from, the system, stopcocks 
being provided for this purpose. 

Experimental Procedure: Fe ,O;.—Blank experiments 
were run to test the apparatus. Then a series of 
preliminary experiments was carried out on Fe,Q,, 
which had been prepared in a similar manner to that 
already described. The method finally adopted was 
to start heating the charge under a known pressure 
of oxygen in the tube. In the course of the heating 
the temperature was held steady at suitable intervals 
till a state of equilibrium had been attained, the value 
of the pressure being read off by means of the gauge. 
As the temperature increased, the pressure rose till a 
temperature was reached at which the dissociation 
pressure of the oxide was greater than that existing 
in the tube. A more rapid increase of the pressure 
with the temperature then took place, this being shown 
by a break in the pressure-temperature curve. By 
varying the initial oxygen pressure the temperature at 
which this break took place could be altered. After 
a run the pressure in almost all cases returned to 
practically the same value as had been initially 
employed. The temperature of the room was recorded 
each morning, when the fina] pressure from the previous 
day’s run, as well as the initial pressure adopted for 
the next run, was measured. During the whole series 
of experiments this did not vary more than 3 deg. C. 
In the case of runs in which the initial pressure was 
less than 0-5 cm. of mercury, small increases in pressure 
occurred on heating, due apparently to the evolution 
of adsorbed gases from the tube. These evolutions 
were irreversible, as the gas was not picked up again 
on cooling, and the final pressure at room temperature 
was invariable higher than the initial pressure before 
heating. A slight degree of hysteresis in the equilibrium 
Fe,0, = Fe,0, + oxygen at low oxygen pressures is 






























































588 


also a possible explanation. For this reason the values 
obtained for the dissociation pressures using very low 
initial pressures are, in all probability, slightly high 
(see later). 

Being assured that the apparatus was capable of 
vielding results of the degree of accuracy required, 
a series of experiments was carried out to find the time 
required to attain equilibrium. By means of the 
furnace control adopted, together with the use of a 
highly sensitive galvanometer and Tinsley vernier 
potentiometer for temperature measurement, it was 
possible to maintain the temperature constant within 
1 deg. C. as long as desired. It was found that the 
system attained equilibrium, both on heating and 
cooling, with a considerable degree of rapidity, parti- 
cularly at temperatures over 1,200 deg. C. For actual 
determinations, from half-an-hour to one hour was 
allowed at each stage. In order to determine the 
dissociation temperatures under different oxygen pres 
sures, the initial pressures were varied as already 
described. 

A number of temperature-pressure curves have been 
plotted in Fig. 3, the Roman numerals being reference 
numbers of the experiments. Over 40 different curves 
were determined. It will be observed that all converge 
on the same limiting curve. The upper temperature 
to which these curves could be taken was limited in 
all cases by the tendency of the Pythagoras tubes to 
collapse at high temperatures. The maximum pressure 
that was considered safe to employ at high tempera- 
tures was about 14 atmospheres. The following inter- 
pretation of these results is given: The first uniform 
portion of all the curves results from the increase in 
temperature of the gas already enclosed in the tube, 
causing an increase in pressure according to the gas 
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in Fe,0,. Consideration of the method employed by 
Walden indicates that it is highly probable that the 
pressures which he measured were those of the limiting 
solid solution, and therefore his work provides con- 
firmation of the present results. 

A series 6% pressure-composition isotherms was con- 
structed from the pressure-temperature curves. The 
method adopted was to calculate, from a consideration 
of all the available curves, an “ expansion factor ” for 
the gas in the tube from room temperature to the 
isothermal temperature selected. This was rendered 
necessary by the temperature variation of the system. 
The agreement between the various curves—about 
40 in all—was very satisfactory. An exception must 
be made in the case of those curves obtained when 
| using very low initial pressures; there was evidence 
of irreversible gas evolution in these cases. A check 
on the value of the “ expansion factor" was obtained 
by running blank experiments with oxygen in the 
system. A value for the volume of the apparatus was 
obtained by measuring the pressure in the tube before 
and after the addition of a known volume of oxygen 
to the system. It was then possible to calculate the 
weight of oxygen liberated from the oxide for any 
temperature and pressure on the curves. For this 
purpose the initial part of the curves was produced 
in each case to enable the pressure increase, due to 
dissociation, to be obtained. This procedure was made 
possible by the fact that over the range of temperature 
concerned, 1,100 deg. C. to 1,500 deg. C., the pressure 
increase with temperature approached very closely to 
linearity. The proportion of ferrous iron present in 
the solid phase could then be calculated for various 
temperatures and pressures. Fig. 6 shows the disso- 
ciation pressure-composition isotherms for the system 








laws. The pressure of oxygen in the tube in this 
region ia presumably greater than the dissociation 
pressure of the oxide, so that no dissociation takes 
place. As the temperature is increased, a point is| 
reached at which the dissociation pressure becomes 
greater than the oxygen pressure in the tube, and an 
evolution of oxygen accordingly takes place, accom- 
panied by a corresponding rise in pressure. There is 
therefore an increase in the rate at which the pressure | 
increases with the temperature. This is at first gradual, 
but later increases more rapidly, as shown by the 
curves. Thus the pressure-temperature curves show | 
two distinct parts in this region: (1) A curved portion 
where the rate of pressure increase is increasing 
fairly rapidly ; and (2) a very steep portion where the 
pressure increases very rapidly. On some of the curves | 
a third part is shown where the rate of increase again 
falls off. The steep parts of all the curves can be 
imposed on the same envelope curve, and apparently 


| these points can therefore be taken as a proof of the 


Fe,0,-Fe,0,, for the temperatures 1,200 deg. C. 
(curve I), 1,272 deg. C. (II), 1,345 deg. C. (III), and 
1,415 deg. C. (IV). Whilst the absolute accuracy of 
these results depends upon the accuracy with which 
the “expansion factor’’ has been determined, the 
relative agreement of the points on the isotherms is 
independent of this factor. The close agreement of 


validity of the procedure. 

Monocalcium Ferrite-—At an early stage in the work 
on this compound it was evident that conditions 
similar to those for ferric oxide applied to its dissocia- 
tion, namely, that the pressure developed was a 
function of the composition as well as of the tempera- 
ture. The same technique was therefore employed to 
determine the dissociation of CaO.Fe,O, as had been 


apparent, therefore, that the amount of lime is also 
a factor in the equilibrium in addition to the tempera. 
ture and the oxygen pressure. For the purposes of 
graphical representation, the FeO formed in the melt 
was expressed as a molecular percentage of the tota] 
FeO + Fe,0,, for a given initial ratio of CaO to Fe,0,, 
the change in the ratio due to the oxygen evolution 
having been shown to be so small as to be negligible. 
The results are plotted in Fig. 10, which shows the 
dissociation pressure-com position curves at 1,272 deg. ( 

of CaO-Fe,0, melts ; curve (a) depicts the equilibrium 
conditions in melts of the original composition 
CaO.Fe,0,, and curve (b) in melts in which the Fe,0 

was originally in excess of the lime in the molecular 
ratio of 1-67: 1. 

Dicalcium Ferrite.—The determination of the disso 
ciation pressure of this compound was rendered difficult 
by the inability of the tubes to stand up to the higher 
temperatures involved when the pressures inside were 
much below atmospheric pressure. It was possible, 
however, to heat the compound in vacuo, to tempera. 
tures in excess of the peritectic temperature of the 
monocalcium compound, and no rise of pressure was 
apparent. A run was also made with oxygen at a 
pressure of over one atmosphere. A distinct “ step” 
was obtained at 1,436 deg. C., the temperature of the 
peritectic transformation of the dicalcium compound. 
Further, when a similar pressure of nitrogen was used, 
a similar but much larger “‘ step.’ was obtained at the 
same temperature. The same considerations, therefore, 
seem to apply to this compound as to the monocalcium 
compound, the rise in pressure being probably due to 
the dissociation of Fe,O, liberated by the _peritecti 
reaction. 

A series of runs was carried out with varying amounts 
of nitrogen and oxygen. The curves obtained are very 
similar in form to those for the monocalcium compound. 
with the difference that the “ step” takes place at 
1,436 deg. C. With the apparatus available it was 
impossible to displace the initial oxygen evolution to 
a higher temperature. The reason is obvious from a 
consideration of the dissociation-pressure curve for pure 
Fe,0,; a pressure of the order of many thousands of 
atmospheres would be necessary. However, by the 
methods already described, the molecular percentage 
of FeO reckoned against the total FeO + Fe,0, was 
again caleulated for the various melts, this time at a 
temperature of 1,485 deg. C.; the results are plotted 
against the oxygen pressures in the tube in Fig. 11, 
which shows the dissociation pressure-composition 
curve of a melt of initial composition 2Ca0.Fe,0, 








devised for Fe,O,. At first the monocaleium ferrite 
was prepared in a separate operation, but latterly the | 
requisite quantities of CaO and Fe,O, were mixed 


The curve is similar in form to that obtained in the 
case of CaO.Fe,O, at 1,272 deg. C. 
From a censideration of the curves it is seen that 












indicate the existence of a definite phase, whose 
dissociation pressure is dependent only on the tempera- 
ture, and is independent of the amount present. This 


together, put into a platinum crucible, and heated to | although the initial dissociation pressure of CaO.Fe,0, 
| @ suitable temperature under a pressure of 1} atmos- | is probably the same as that of pure Fe,0,, the condi- 
| pheres of oxygen. On cooling, the material was ready | tions of equilibrium in regard to the proportion of 
phase cannot be pure Fe,Q,, as a considerable amount | for investigation. Some of the results are shown in | ferrous iron to ferric iron are very different. The 
of oxygen has already been evolved, as shown by the | graphical form in Fig. 8. The Roman numerals refer | amount of initial dissociation in the ferrite melts at 
preceding portion of the curve. Further, in this latter | to experiments; the weights of CaO.Fe,0, involved | 1,272 deg. C. is actually greater than in free Fe,0, 












































portion, the pressure-temperature values are peculiar | 
to the individual curves on which they appear, and 
the value of the pressure at any point appears to depend 
on the amount of dissociation which has already taken 
place in the oxide. In other words, it would appear 
that the pressure in this region is a function of the 
composition of the solid as well as of temperature. 
Hence it would seem that the substance formed on 
the liberation of the first portion of the oxygen from 
the Fe,O, must be soluble in the remaining Fe,Q,. 
Finally, when the limit of solubility has been reached, 
a phase of definite composition exists, any further 
dissociation being accompanied by the formation of a 
new phase. The first phase can be regarded as a 
solution of Fe,O, in Fe,0,, the second being Fe,O, 
in Fe,O,. The complete dissociation of the Fe,O,-rich 
phase would result in a marked deviation from the 
common envelope curve, and this is shown in those 
curves for which the conditions were suitable for this 
degree of dissociation to be attained. The curve 
showing the initial dissociation pressure against the 
temperature, and also the envelope curve (or dissocia- 
tion-pressure curve of the saturated solution of Fe,O, 
in Fe,O,) are shown in Fig. 4. The experimental | 
points on the former are those values on the individual 
curves at which oxygen evolution first became apparent, | 
as shown by the change jn the curvature; those on | 
the latter are points ly ng on the steep portion of the 
individual curves. 

On this diagram are also shown the values, repre- 
sented by cr>sses, which were experimentally determined 
by Walden* and published as the dissociation pressures 
of ferric oxide. It is observed that these values are in | 
very good agreement with the curve here given for the 
dissociation of the limiting solid solution of Fe,O, in| 
Fe,O,. In Fig. 4, curve (a) represents the initial 
dissociation pressure of Fe,Q0,, and curve (5) the 
dissociation pressure of a saturated solution of Fe,0, 





| 


* Journ. American Chem. Soe., vol. 30, page 1350 (1908) 


are: Curve VIII, 7-25 grammes; and Curves II, III, 
VII, and LX, 10 grammes. 
in vacuo it was found that no change took place until 


the incongruent melting point was reached (Fig. 2). 


At this temperature a sudden increase in pressure | as soon as dissociation begins. 


took place, shown by a definite step in the pressure- 
temperature curve. 
|gas evolution was not, of course, the equilibrium 
| pressure of the compound, the pressure being limited 
| by the amount of ferric iron available for dissociation, 
| and also by the large volume of the tube. Runs were 
| therefore made with increasing initial pressures of 
oxygen, till a pressure was reached when the break 
|in the curve was displaced to a higher temperature. 
| This appears to occur, as nearly as could be deter- 
|}mined, at a pressure of approximately 24 em. of 
|mercury. This is therefore taken as the dissociation 
| pressure of CaO.Fe,0, at the temperature at which 
it undergoes the peritectic transformation into 
2CaO.Fe,O, and Fe,O,. For higher oxygen pressures 
| the break in the curve appears to be displaced to 
| higher temperatures, though the rate of temperature 
rise with pressure is so small that it is difficult to 
determine exactly. 

From the individual pressure-temperature curves 
shown in Fig. 8 it was possible, as in the case of the 
experiments on ferric oxide, to measure the amounts 
of oxygen evolved by the various melts at a temperature 
of 1,272 deg. C., and hence by calculation to find the 
amount of ferrous iron formed in each case before 
equilibrium was attained. The dissociation pressure 
was found to be a decreasing function of the ferrous 
iron content. Further, when melts were run with a 
greater proportion of Fe,O, than that required by the 
composition CaO.Fe,0,, dissociation began at a lower 
temperature owing to the free Fe,O,, and, in addition, 
an increased amount of dissociation was obtained for 
| a given equilibrium pressure at 1,272 deg. C. Moreover, 
this increase could not be accounted for quantitatively 
by the dissociation of the added Fe,O, as such. 





| at this temperature for pressures above 5 cm. of mercury 


| 


On heating the material | (see isotherm at 1,272 deg. C. of Fig. 6). This is also 


obvious on comparing the curves in Fig. 3 with those 
in Fig. 8. In the latter case a distinct step is apparent 
In the one case the 
| pressure recorded is that of a solution of Fe,Q, in 


The pressure obtained after this | Fe,O, in the solid state ; in the other, the material is 


| molten at 1,272 deg. C., and the amount of dissociation 
| is considerably greater than that of the Fe,0,-Fe,0, 
| solid solution at the same temperature. However, after 
this initial dissociation, the remaining ferrite is much 
more stable than Fe,O, under similar conditions, as 
shown, first, by comparing the shapes of the curves of 
Fig. 3 with those of Fig. 8—the increase in oxygen 
liberation with rise of temperature is much more 
marked in the former case than in the latter—and, 
secondly, by comparing ‘the amount of dissociation 
taking place at oxygen pressures below 5 cm. of mercury 
as shown by (a) the isotherm at 1,272 deg. C. in Fig. 6. 
and (6) the pressure-composition curve at 1,272 deg. ©, 
for monocalcium ferrite in Fig. 10. It is thus evident 
that the lime has a marked stabilising effect on the 
Fe,0,. How far this effect would be felt in mono- 
calcium ferrite melts at temperatures considerably 
higher than 1,272 deg. C. is not shown by the data, 
though it may be expected to decrease considerably, 
resulting in a greater degree of dissociation. Fig. 11. 
however, for 2CaO.Fe,0,, shows what occurs at 
1,485 deg. in the presence of a considerably larger 
proportion of lime. With initially pure Fe,O, at this 
temperature the dissociation at oxygen pressures evel 
of the order of half an atmosphere will be betwee! 
80 per cent. and 90 per cent., while Fig. 11 shows on!) 
4 per cent. at 30 om. pressure of mereury and round 
about 6 per cent. at 10 cm. pressure. For this reason 
it is, in all probability, dicalcium ferrite rather tha! 
the monocalcium compound which plays so important 
a part in the basic open-hearth process. The work 





It is! 


now in progress may shed further light on t! 
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THE QUADRUPLE-SCREW TURBO- 
ELECTRIC LINER ‘*‘ NORMANDIE.” 
(Continued from page 537.) 

THE propelling machinery of the Normandie, 
consists of four turbo-alternator sets which have 
a maximum speed of 2,430 r.p.m., and supply three- 
phase current at 5,000 volts to four propulsion 
motors, the rotors of which are directly connected 
to the propeller shafts. Steam is supplied to the 
turbo-alternators at a pressure of 398 lb. per square 
inch and a temperature of 680 deg. F., by 29 water- 
tube boilers of the Penhoét type. The main sets 
are not arranged for paralleling, and normally each 
alternator drives its own motor independently, 


Fig.33. LONGITUDINAL SECTION 





(49617.) 


under these conditions the combined sets each 
delivering 40,000 h.p. to its associated tail shaft. 
When necessary, however, for steaming at cruising 
speed, or for any other reason, the two motors on 
one side of the ship can be driven by either of the 
alternators on that side. This possibility is one 
of the reasons why the Compagnie Générale Trans- 
atlantique decided to adopt electric propulsion for 
the vessel. Other arguments which were of influence 
in the matter were dealt with in our previous 
article, and need not be repeated here. It may be 
said, however, that the type of machinery adopted 
has led to a very straightforward layout with 
roomy engine and motor rooms. 

The layout of the boiler and engine-rooms is shown 
in Figs. 22 to 27, Plate X XIX, and a view of some 
of the boilers on the quay prior to installation in 
the ship in Fig. 31 on the same Plate. Drawings 
of one of the boilers are reproduced in Figs. 33 
and 34 above. They were constructed by Messrs. 
Chantier et Ateliers de Saint Nazaire, and are of 
the same type as were fitted by the same company 
to the S.S. Champlain of the Compagnie Générale 
Transatlantique, in which they have performed 
very satisfactorily. The boilers are of the three- 
drum type, a larger drum 63 in. in internal diameter 
being connected by two nests of tubes on each 
side to the lower drums, which have an internal 


E 


ENGINE 


RING. 

between the main tube nests. The superheater 
inspection door is shown at the right of Fig. 34. 
| Tubular air-heaters are fitted at the upper part 
of the boilers, the air, after passing through the 
heaters, being led through the boiler casing, thus 
taking up heat that would otherwise be lost in| 
radiation. All external surfaces of the boilers | 
|are covered with glass-silk lagging. A Paradox 
| soot-blower, using superheated steam, is perma- 
nently installed for tube cleaning. Each boiler 
is fitted with two safety valves of the Cocard- 
Lombard type, with pilot valves, one on the 
| saturated steam chest and the other at the outlet 
from the superheater. 





The boiler stop valves were manufactured by 


Fig.34. 


HALF CROSS SECTION. 
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closed in the ordinary way by means of the hand 
wheel at the top of the vertical spindle. 

A valuable feature of this valve is that when a 
battery of boilers are on the line, ready at any time 
to supply full power, it is not possible for any 
individual boiler to indicate full-gauge pressure by 
robbing steam from other boilers on the line. 
Unless a boiler is producing its own full pressure, 
its stop valve will not remain open. It cannot 
build up its pressure as a result of reverse flow. 
In addition to the main feature of the valve, which 
we have described, the Normandie’s valves incor- 
porate emergency gear by means of which they 
may be closed from a distance. This gear is shown 
in Figs. 35 and 36. It consists of a piston on the 


HALF END ELEVATION 





Messrs. Cockburns, Limited, of Clydesdale Engineer- 
ing Works, Cardonald, Glasgow. They are of the 
combined quick-closing and self-closing type, and 
one of them is illustrated in Figs. 35 and 36, on 
page 590. The lower flanges in these figures make 
connection to the boiler, and the valve itself can 
be seen in cross-section in Fig. 35. As shown, the 
valve is closed. It is opened in the ordinary way by 
means of the hand wheel at the top of the spindle, 
steam then passing to the branch on the right of 
Fig. 35. 

The valve is not attached to the spindle, 
which fits into a seating on its upper side, and in 
the event of failure of pressure, due, for instance, 
to a burst tube, the valve instantly closes auto- 
matically under the action of the external spring. 
This prevents any back flow of steam from other 
boilers working in parallel. The spring is con- 
nected to the hand lever shown, and a lever inside 
| the casing, mounted on the same spindle, makes 
|contact with the valve. The spring loading main- 
|tains the outlet pressure at approximately } Ib. 
| per square inch less than the inlet pressure, and at 
| at the same time prevents, pulsation, or chattering. 
|The valve floats, accommodating itself to the 
|steam demand and maintaining the pressure 
| difference between the inlet and outlet. An external 
indicator shows the position of the valve at any 





diameter of 393 in. The tubes are straight for the| time. The external lever permits the valve to be 


greater part of their length, and curved at one end 


lifted. This lever is normally locked by a stop 


only, which facilitates inspection. Superheater | pin, but sufficient lost motion is provided to allow 


tubes, indicated in Fig. 34, are fitted on each side 


the valve and indicator to operate. The valve is 





valve spindle working in a cylinder carried by the 
jcasing. A quick-thread nut on the upper part of 
| the spindle, operated by an emergency lever and wire 
rope leading to the distance control station, carries a 
sleeve which operates small valves controlling the 
steam supply to the emergency closing cylinder. The 
connections are shown in Fig. 35. In action one 
of the small valves admits steam from the casing 
to the top of the piston, and the other connects 
its lower side to exhaust, so that the main valve 
closes, the area of the piston being greater than 
that of the main valve. On returning the emer- 
gency closing lever to the open position, the supply 
control valve and the exhaust control valve are 
simultaneously closed, and the load on the top of 
the piston being removed, the live steam acting 
on the face of the main valve causes it to open 
again to the position determined by the regulating 
screw, as previously set. 

Another important feature of the installation is 
the valves for controlling the steam supply to the 
auxiliaries. These valves, which were also manu- 
factured by Messrs. Cockburn, Limited, are illus- 
trated in Fig. 29, on Plate XXIX. The valves 
allow of a change-over from superheated steam at 
398 Ib. per square inch and 680 deg. F., to saturated 
steam at 142 Ib. per square inch to a common 
outlet, without the possibility, through error or 
otherwise, of the higher steam pressure being 
allowed to flow back into the orifice of the lower 
pressure. The gear is so arranged that while one 
valve is open, the spindle of the other valve is 
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locked in the closed position. The saturated 
steam valve is of the non-return type, already 
described, and will accordingly close should the 
pressure on the outlet exceed the pressure on the 
inlet. 

The boilers are fitted with Pneumacator remote 
water-level gauges, supplied by Messrs. Kelvin, 
Bottomley and Baird, Limited, of Cambridge-street, 
Glasgow. Since, as will be seen from Fig. 33, the 
boilers are some 20 ft. high, the convenience of this 
appliance, which permits of the actual gauge glass 
being placed in any convenient position, will be 
obvious. The Pneumacator gauge has the additional 
advantage that the gauge glass is not subjected to 
high temperature. The gauges can be seen in the 
view of one of the stokeholds, given in Fig. 32, on 
Plate XXIX. An illustrated description of the 
gauge appeared in our issue of June 7, 1929, in 
connection with the installation of the S.S. Viceroy 
of India. 

The boilers are fired with oil fuel and are each 
fitted with four burners of the Penhoét type, 


embodying mechanical pulverisation and double air | 


regulation. Each group of boilers, which corres- 
ponds in general with each stokehold, is equipped 
with a set of oil-fuel pumps, strainers and oil-fuel 
heaters, while four extra are installed for 
emergency use in case of breakdown. The fuel 
pumps are electrically driven and are arranged so 
that the quantity of oil delivered may be varied, 
either by altering the pump speed or by means of 
an automatic by-pass, which may be regulated with | 
the pumps in operation. The strainers and fuel 
heaters are of the Penhoét type, the heaters being | 
fitted with observation tanks for detecting any leak | 
of oil in the drains and with automatic drains. The 
air supply to the main boilers is provided by a bank 
of 21 electrically-driven fans manufactured by 
Mesars. James Howden and Company, Limited, of 
Scotland-street, Glasgow. Each fan has a normal 
output of 33,000 cub, ft. of air per minute, so that 
the total output of the installation is 693,000 cub. ft. 
of air per minute. The fans which are driven by | 
77-h.p. motors, have a diameter of 42 in. and a 
normal speed of 1,305 r.p.m. The static discharge | 
pressure is 8-66 in. water gauge. Each fan is 
arranged with two intakes and can draw air either | 
from the fan room or alternatively from the hottest 
part of the boiler compartment, sliding dampers | 
being provided to control the two intakes. In this 
way the fans may be used to assist the ventilation 
of the boiler-room. These fans, an illustration of 
one of which is given in Fig. 30 on Plate X XIX, are | 
all mounted on Deck F, as shown in Fig. 22, and are 
arranged with remote control from the stokeholds 
the combustion conditions of the boilers | 
All boilers are fitted with | 


sets 





so that 
are under easy control. 
continuous CO, recorders. 

As will be seen from the plan of the boiler-rooms | 
given in Fig. 23, on Plate X XIX, the vessel is fitted | 
with four auxiliary boilers, in addition to the 29 main | 
boilers. These auxiliary boilers are of the Scotch | 
type, and generate steam at a pressure of 142 Ib. 
per square inch. They are 17 ft. 8 in. in diameter, 
and have four furnaces with a total wet heating | 
surface of 3,550 sq. ft., and are fitted with tubular 


air heaters. They work under forced draught, 
combustion air being supplied by two 42-in. fans, 
also supplied by Messrs. James Howden and 


Company. The fans are driven by 22-brake horse- 
power motors, and the normal speed is 850 r.p.m. 
The static discharge pressure is 3-39 in, water-gauge 
and the output per fan 23,560 cub. ft. per minute. 
The boilers are fitted with Wallsend-Howden oil 
burners and have two oil-fuel pumps, two oil heaters, 
and strainers, These auxiliary boilers supply steam 
to the heaters for the general hot-water service of 
the ship, and to the oil-fuel heaters. They also 
supply make-up feed to the main boiler circuit. 
This arrangement has been adopted in order to 
avoid the necessity of installing evaporators for the 
main boiler feed. Such apparatus, although satis- 
factory in its modern form, is somewhat expensive, 
and has to be operated with care, and by the adop- | 
tion of the auxiliary cylindrical boilers, the necessary 
supply of pure feed for the water-tube boilers has 
been obtained in a convenient and economical way. 

In the the cylindrical 


arrangement adopted, 


boilers feed the air extractors, the turbine steam 
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jackets and the water and fuel-oil heaters, the 
condensed steam produced in this way being passed 
to the condensers, joining the main condensate and 
making up for water losses in the main circuit. If 
the make-up water produced in this way is more 
than sufficient, the surplus is automatically dis- 
charged to the feed-water tanks of the cylindrical 
boilers. As the auxiliary steam pressure is only 
142 Ib. and the boilers are of the Scotch type, the 
feed-water requirements of this secondary system 





Tvcrpo-Feep Pump. 


are less exacting than those of the high-pressur' 
circuit, and, in general, the boilers may be fed with 
ordinary fresh water. To allow for cases in which 
the water available is unsuitable, the installat n 
includes an auxiliary condenser pre-heater plant 
and a small evaporator. In case of shortage 
fresh water, the evaporator may be fed with 
water. 

The main feed pumps deliver to the bo 
through two heaters in series. The steam sup} 
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to the first heater is bled from the main turbine 
at a pressure of 7 lb. per square inch, and to this 
the exhaust steam from the feed-pump turbine is 
added. The second heater is supplied with steam 
bled from the main set at a pressure of 35 lb. per 
square inch, The exhaust from these heaters passes 
to a heater through which the condensate passes on 
its way to the feed-pump suction well. The main 
feed pumps, of which there is one for each main set 
and two spares, are of turbo type and were manu- 
factured by Messrs. G. and J. Weir, Limited, of 
Catheart, Glasgow. One of them is illustrated 
in Fig. 28, on Plate XXIX. They are two-stage 
machines, and each can deliver 200 tons of feed 
water per hour against a pressure of 512 lb. per 
square inch, the steam supply being at a pressure 
of 334 lb. per square inch and a temperature of 
617 deg. F. The turbine blading and shrouding 
are of stainless steel, and the pump impellers and 
diffusers of Monel metal. Messrs. Weir also supplied 
two turbo-feed pumps in connection with the 
auxiliary turbo-alternator sets. .They are of the 
two-stage type and each is capable of delivering 
75 tons of feed water per hour against a pressure 
of 5121b. persquareinch. One of them is illustrated 
in Fig. 37, opposite. 

The ventilating equipment of the boiler-room 
consists of 14 fans, having a total delivery of 
2,400,000 cub. ft. of air a minute. They draw 
fresh air from outside and discharge through ducts. 
Screens are provided which shield the stokeholds 
from the radiant heat of the boilers and uptakes, 
and form ducts conducting the hot air to the deck 
hatch, the air flow being assisted by the suction of 
the forced-draught fans, to which reference has 
already been made. This method of extraction, 
combined with the ample supply of fresh air below 
the platform, produces very good working condi- 
tions on the stokehold floors. The steam pipes are 
laid out with five independent main headers, one 
for each of the main turbo-alternator sets and one 
for the auxiliary turbo-generators. Cross connec- 
tions are, however, provided for use in case of 
breakdown or if required for load equalisation 
purposes. All flanges of the high-pressure pipe 
range are screwed-in and welded, the joints being 
made with striated iron rings. The Penhoét ship- 
yard has equipped a special shop for the manu- 
facture of these flanges and joints. All the high- 
pressure pipes between the boilers and turbines 
were manufactured by Messrs. Société des Con- 
structions Aiton, of La Courneuve, Seine, France, 
and to eliminate expansion stresses, all important 
bends are of the corrugated type developed by 
Messrs. Aiton and Company, of Derby, whose French 
works, as already mentioned, supplied all this 
pipework. There are also two low-pressure steam 
mains, one on each side of the ship, for supplying 
the heaters and other auxiliaries. 


(To be continued.) 








MODEL TESTS ON CONCRETE 
ARCH DAMS. 

A COMPREHENSIVE investigation with small models 
of arch dams was commenced during the summer of 
1927 by the American Bureau of Reclamation, 
in co-operation with the Engineering Foundation 
Arch Dam Committee and the University of 
Colorado. The purpose of this work, a very full 
account of which is given in the recently-issued 
second volume on Arch Dam Investigation*, was 
that of supplying definite information relating 
to the safety of existing dams, as well as those in 
course of construction by the Bureau. The experi- 
mental work was also arranged to form a check on 
the “trial load method ” of designing arch dams 
which has been developed by the Bureau during 
the last six years, to examine the possibility of 
using small models in the planning of costly struc- 
tures, and to provide technical data concerning 
the deformation and the distribution of stresses 
on the 727-ft. Boulder Dam now in the process of 
construction on Colorado river. While all the 
complicated problems involved in the design of arch 
dams have not been solved by the investigation, 
‘he results obtained are very satisfactory, in that 





* Arch Dam Investigation vol. ii. New York: The 


Engineering Foundation. 








they have established the accuracy of the trial 
method of analysis and have made for a more 
economical design of such structures. 

The report now referred to covers work done in 
connection with small models of the Stevenson 
Creek Test Dam, and the Gibson Dam, together 
with an account of auxiliary tests of the concrete 
specimens made in connection with the experiments 
on these models. A further report is promised, 
dealing with the examination of materials suitable 
for making small models of the Boulder Dam, 
along with an account of tests with those models. 

In order to appreciate the size of the models in 
question, it may be added that that of the Stevenson 
Creek Dam was made to a scale of ;, with the 
result that the stresses produced on it by mercury 
loads were 1-13 times those corresponding with 
the actual dam. Since the dead load acting on this 
dam produced stresses that were negligible com- 
pared with those associated with the water-load, 
and the model was constructed of mortar that was 
a little stronger than the concrete used for the 
dam, the model might be expected to crack in much 
the same way as the dam—which was what occurred. 

On the other hand, a scale of 2, was used for 
the model of the Gibson Dam, so that the stresses 
produced on the model were 0-20 times those on the 
full-sized dam. In this case, however, the stresses 
due to dead load are rather important compared 
with those caused by the water load, for which 
reason we may confine our attention more parti- 
cularly to the tests relating to this model. In 
this instance, therefore, the up-stream tension 
acting at the base of the cantilever elements formed 
by vertical sections of the actual dam will be partly 
counterbalanced by the compression due to dead- 
load effects, but this is not so for the model. Hence, 
with the model and the dam made of concrete 
having about the same strengths, the fact that no 
cracks developed on the model during the tests 
does not necessarily prove that the actual dam will 
not crack, since the resulting tension on the full- 
sized structure will probably be greater than that 
on the model. 

The equivalent water-load was applied to the 
models by the pressure exerted by a rubber bag 
filled with water, the bag being held in position 
by an elaborate system of timber braces. After 
completion of the water-load tests, the same arrange- 
ment was utilised to apply a mercury-load on the 
model, starting with a 30-in. head and gradually 
increasing it to the full load given by a 60-in. head 
of mercury. Reasonably stable conditions in the 
concrete were attained before any readings were 
taken. 

Since in the case of both models the mercury was 
confined to a thin film held against the up-stream 
face by means of the rubber bag, a difference 
exists between the load indicated by the model 
and its counterpart on the dam with respect to 
horizontal cracks on the up-stream face. This is 
due to the fact that water would enter such cracks 
and produce uplift on the dam, whereas with the 
model the pressure of mercury is limited to the 
face and cannot, therefore, cause upward vertical 
forces. On the contrary, this difference should 
not occur between the dam and its model with 
regard to vertical cracks caused by the opening 
of properly-sealed contraction joints. Fortunately, 
this difference is to some extent compensated by 
the absence of dead load on the model, because 
in the case of the actual dam when in an unloaded 
condition, the dead load would probably be carried 
by compression effects acting on the horizontal 
cracks at the base. Moreover, when the dam is 
unloaded, the opening of a crack would result in the 
vertical lifting force relieving the compression associ- 
ated with the dead load. 

Thus, relatively speaking, the absence of dead 
load and lifting forces due to water pressure in 
cracks on the model may sometimes be expected 
to counterbalance each other, without affecting the 
correct reproduction of stresses produced by a 
normal water load. From an experimental point 
of view, it is of some importance to observe that 
the depth of a crack must be exactly reproduced 
on a model before reliable results can be obtained. 

As an indication of the need for accuracy in work 
of this kind, it may be noted that the maximum 





deflection measured on the model of the Gibson 
Dam was about 0:0015-in. for the full mercury 
load, while the greatest strain recorded on the 
down-stream face was 0-000014-in. per inch of gauge 
length. In order to obtain good results, and avoid 
difficulties arising from experimental errors, it is 
suggested that the size of models should be such 
that the recorded deflections are twice as great as 
the above-mentioned magnitudes. The optical strain 
indicators that were used to measure unit strains, 
which ranged from 0-000005-in. to 0-000013-in. 
per inch, involved an estimated error of about 
0-000004-in. for the deflections, and 0-0000002-in. 
per inch for the strains. Of course, the total error 
in the strains measured over a 5-in. gauge length 
would be five times the above value of the error 
associated with the unit strain. In this respect, 
the results derived from the model of the Stevenson 
Creek Dam were not so good as those obtained from 
the model of the Gibson Dam, which was probably 
due to the cracking, and irregular action of the 
former model. 

To avoid dealing with such small displacements, 
it might, at first sight, appear advisable to construct 
such models of materials that are more elastic 
than concrete, and thereby increase the related 
magnitudes. Such a procedure, however, might 
well worsen matters; for example, if the model 
were made of rubber or celluloid, the value of 
Poisson’s ratio for these materials would be consi- 
derably greater than that for concrete. Conse- 
quently, were such materials used in the construction 
of models relating to very large and thick dams, in 
which the stresses associated with water-load are 
high compared with the other stresses, the involved 
difference in Poisson’s ratio would probably 
introduce into the analysis very complicated 
sources of error. It is observed in the report that 
a mixture of plaster of Paris and Celite forms a 
good substitute for concrete in the construction 
of models. 

With regard to the general properties needed in 
the material used in the making of model arch 
dams, it is remarked that it should possess a modulus 
of elasticity within the range of 100,000 lb. and 
3,000,000 lb. per square inch, and a value for 
Poisson’s ratio that approximately agrees with that 
for concrete, say, within the limits of 0-15 and 0-20. 
For obvious reasons, the stress-strain relation of the 
selected material should be a linear one within the 
range of working loads, and no appreciable flow 
should take place in the material when under 
continuous load. Eventually, a particular tensile 
strength for the material might be demanded, 
to ensure that the model reproduces the tensile 
cracks that normally form in a dam. 

Although it was impossible to place many thermo- 
meters in the base of the model, it is not without 
interest to note that the greatest range of tempera- 
ture occurred under the central part of the model, 
where the sprinkling water passed through a drain 
into the lower part of the pit, and that temperature 
variations were comparatively small at a short 
distance from that pipe. In spite of the severe 
temperature changes that took place during the 
experiments, no cracks were found on the model, 
nor at points on the joints between the supple- 
mentary base and the model dam. 

For reference purposes, the surface of the model 
was divided into four horizontal strips of equal 
depth, and into ten vertical strips of approximately 
equal breadth. In this manner the model may 
be regarded as consisting of a number of arch or 
horizontal elements, and a series of cantilever or 
vertical elements. In order to compare the mea- 
sured and the calculated deflections and strains 
produced by the action of a mercury load on the 
model of the Gibson Dam, the observed results 
were analysed by means of the above-mentioned 
trial load method. This procedure is now used 
in the design of all arch dams built by the American 
Bureau of Reclamation, and the Gibson Dam was 
one of the first to be designed in accordance with 
this method. As the analysis is based on theoretical 
formule that primarily refer to arches of uniform 
thickness, it is first necessary to reduce a given 
arch to an equivalent one having a uniform thickness. 
In the case under consideration, four segments 
between the crown and an abutment were used 
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in the analysis; also, the deflections and stresses in the case of a dam like this one, provided that it | the related maximum stress on the upstream face 
were computed on the basis of uniform and triangu- | does not crack, is the tilting of the foundations ; | of the cantilever section at the crown equals 78 |b, 


lar unit loads. 
examination of external loads alone, stresses due 
to vertical forces were not investigated. The values 
for Young’s modulus and Poisson's ratio were 


able agreement with analytical results obtained 
from tests on a dam with rock foundations. 


In general, the conclusions arrived at demonstrate | for definite data on this point. 
taken to be the same in the model dam and its | that the arches deflected not only radially, but also 


Since the tests were confined to the | the displacement recorded was found to be in reason- | per square inch in tension. 


Although it is not usual to determine the effects 
of ice pressure and impacts on dams, there is need 
With particular 
| reference to the effect of earthquakes on such 


abutments, and the process of calculation involved tangentially, and that the shear caused by displace- | structures, which cannot easily be ignored in 
the application of successive ‘‘ adjustments ” until | ments in a tangential direction tended to reduce | certain instances, considerable difficulties are intro- 
| the thrust—especially in the region of the upper | duced into the problem due to the fact that the 


agreement was obtained between the displacement 
of the arches and cantilevers, with respect to radial, 
tangential and twisting actions. 

By this means it was found that change of tem- 
perature produced stresses that were mainly tensile 
in the arches, the calculated maximum value of 
which amounted to 202 Ib. per square inch, occurring 
near the extrados of the upper quarter of the hori- 
zontal section. 
small compressive stress took place near the intrados 
at the abutment of the upper half of the dam, of 
an estimated intensity equal to 69 Ib. per square 
inch. 

The operation of loading the model occupied 
from 9 minutes to 10 minutes, but it was observed 
that the greater part of the deflection occurred 
during the last 2 minutes of the interval, and there 
are reasons for supposing that some flow took place 
in the concrete even when the stress did not exceed 
60 Ib. per square inch. It is apparent from the 
flow tests, both in compression and in flexure, 
that a marked reduction in the value of the modulus 
of elasticity occurred when a sustained load was 
involved. In this respect, however, there is a 
measure of assurance in the fact that a stable 
condition is more or less attained after a period 
of from 1 month to 3 months under load ; further, 
it was found that the magnitude of flow for concrete 
under the action of continued load is practically 
proportional to the intensity of stress. In the 
case of reinforced concrete, the volumetric changes 
and flow of the concrete naturally differ from the 
related values for plain concrete, since yielding 
of the concrete results in additional stresses being 
transmitted to the steel reinforcements. 

It is shown in the report that stresses due to 
temperature effects are reduced in direct proportion 
to flow of the concrete, but considerable difticulties 
are involved in effecting an exact examination of 
stresses produced by shrinkage and _ periodic 
changes of temperature in such tests ; for example, 
an investigation of the effect of a daily temperature 
variation in the case of the model of the Gibson Dam 
would have necessitated taking readings every 
18 seconds. Although such a procedure was 
impossible, it is to be noted that the changes 
involved affect only the surface of a dam, so that the 
deformations in the case of a thick dam are practi- 
cally equal to those indicated by the method followed 
in these experiments. The principal difficulty 
involved in the conducting of temperature tests 
on models is that of reproducing a uniform and 
predetermined change of temperature on the model. 

The experiments in the main confirm results 
obtained from previous investigations relating to 
the general distribution of load on the cantilever 
and the arch elements. Since the present tests 


show that the arch elements near the crest carry | 


more than the actaal total load, it follows that the 
load carried by the cantilever elements at the crest 
is of a negative character. 
however, the load carried by the arch sections is 
less than the total load, thus leaving part of the 
load to be supported by the cantilevers. 
view of the fact that the model of the Gibson Dam 
did not crack, it can be inferred that the greater 
part of the load actinz hear the base was carried 
by the cantilever elements. With respect to the 
upper and central part of the model, an insignificant 
amount of load was found to be associated with the 
twisting action, but a considerable proportion 
of the load was carried by the twisting action 
near the base and in the middle portion of the dam. 
For the short cantilever elements near the abut- 
ments the load due to twisting appeared to be 
negative for some distance from the crest, so that 
these elements carried an additional load that was 
resisted by a bending action. 

A slight spreading of the abutments was caused 
by the thrust, but of much greater importance 


The greatest value of the relatively | 


Lower down the dam, | 


Also, in | 


| arch—and to direct the principal thrust in a direc- 
tion diagonally downwards towards the abutments. 

This resulted in the horizontal thrust on the upper 
arches being reduced toward the abutments, and 
the maximum horizontal compression taking place 
on the upstream face near the crest—not at the 
lower abutments. The load carried by lower 
arch elements appears to be fairly uniform, but the 
average stress due to thrust tends to decrease 
| towards the abutments of all the arch sections. 

It is instructive to note that all the arch elements 
were found to be in compression, at both the 
upstream and downstream faces, even at the abut- 
ments, and on the lower arch elements that are 
comparatively thick. In this connection it may 
be added that the rise of the arch in this case was 
great enough to prevent the load from producing any 
horizontal tension ; further, an appreciable deflec- 

| tion in the upstream direction was observed near 
| the abutments. These results may partly account 
|for another interesting fact that appears in the 
analysis of the arch elements, namely, that formulz 
for thick arches which are based on the assumption 
that plane sections remain plane when displaced 
| appear to be more reliable than formule based on a 
| linear distribution of stress. 

Moreover, with respect to the cantilever elements, 
it was found that the assumption of a linear distri- 
bution of stress over the cross-section leads to 
discrepancies when applied to the lower part of the 
|eantilever elements, where the downstream face 
| had a slope of 0-8/1-0. Since the stresses in the 
| downstream direction were decidedly less than those 
| computed on the supposition of a linear distribution 
of stress, a curved distribution of stress would 
seem to exist here ; this would lead to an increase in 
the tensile stresses acting vertically on the upstream 
|face, due to the effect of water pressure. Thus, 

if the tension acting in the upstream direction 
in the case of a specified dam is not greatly increased 
| by volumetric changes in the concrete, a suitable 
treatment of the horizontal joints should prevent 
| horizontal cracking, since the related tension acting 
| on the model was discovered to be quite moderate. 
| With a view to indicating the magnitude of the 
stresses involved in these tests, it may be remarked 
| that the maximum stress corresponding to full load 
| conditions was computed to be 58 lb. per square inch, 
| in the form of a compression acting on the arches 
| at the crown of the upstream face. Also, assuming 
| @ non-linear distribution of stress on the cantilevers, 
the calculated maximum stress amounted to 52 Ib. 
per square inch in compression, which occurred 
| at the downstream edge of the base of the cantilever 
situated at the crown and acted in a direction parallel 
to the face of the dams. The results also demon- 
strate that a tensile stress of 60 lb. per square inch 
acted on the upstream edge of the base of the model. 
| Always assuming that cracks do not develop, 
the corresponding stress on the actual dam caused 
| by water pressure would be five times the above- 
|mentioned values, to which should be added the 
| stresses due to dead load and volumetric changes 
|in the concrete. On the reasonable supposition 
of a linear distribution of stress, the dead load in 
the case of the Gibson Dam would produce a com- 
pression equal to 222 
upstream direction, along with a tension of 52 Ib. 
| per square inch acting downstream and in an inclined 
| direction, assuming the weight of concrete to be 
150 lb. per cubic foot. 

On translating the results into terms of the actual 
dam, the maximum stress produced by the com- 
bined action of water and dead loads is equivalent 
to a compression of 290 lb. per square inch. The 
corresponding maximum value of the stress on the 
downstream face of the cantilever sections is 208 Ib. 
per square inch, in the form of an inclined com- 
pression acting at the crown. On the other hand, 








| stresses cannot be represented by static loads alone. 

Moreover, it is by no means easy to decide on the 
| mass of earth that might be considered as moving 
|in phase with a dam acted upon by the effects of 
| tremors in the earth, since the physical characteris. 
| ties of concrete closely resemble those associated 
| with the earth’s surface. 








THE BRITISH INDUSTRIES FAIR 
AT BIRMINGHAM.—IV. 

WE may begin this further account of some of 
the material shown at the British Industries Fair 
at Birmingham by describing a 200-ton press of 
quite exceptional interest which was shown by 
Messrs. Taylor and Challen, Limited, Constitution- 
hill, Birmingham. This press, which is illustrated 
in Fig. 90 on page 593, is designed for pressing 
articles from hot brass, having as many as four cores 
running in different directions. Pieces such as 
elbows, tees, four-way unions, and so on, can thus 
be made without having recourse to casting, and 
without any risk of the product having segregations 
or being porous. The press is of the crank type, as 
it has been found that for extruding processes this 
type has advantages over friction-driven presses. 
The crank has a long stroke and revolves at 40 r.p.m. 
The drive is from a separate motor by belt to a back 
shaft fitted with fast and loose pulleys. This shaft 
carries two heavy flywheels and drives the crank- 
shaft through heavy single-reduction gearing. Of 
the punches which form the cores in the article, 
one is carried on the main slide of the press, while 
the other three enter the die space from the two 
sides and the rear; an additional punch can 
also enter the die from below. The punch carried 
on the main slide also does the work of pressing, the 
actual action being as follows. The billet is first 
gripped in a vice by the action of a hand lever. The 
press is then started up by operating the pedal, the 
rear moving die, mounted on the bolster, being then 
brought forward, while at the same time the side 
tools, and also the bottom tool, when used, are 
advanced, the action being followed by a momentary 
dwell. In the meantime, the main slide is descend- 
ing and the punch on this slide enters the billet 
and extrudes the material, at the same time filling 
up the body of the die. The side and bottom tools 
are withdrawn before the vice opens, this action 
also serving to strip off the job. Finally, the back 
tool is withdrawn. The dies are split vertically 
and open for the insertion and removal of the billet. 
During the pressing operation, they are tightly held 
together by power, one of the dies for this purpose 
sliding in a vice block of forged steel, its motion 
being éffected through toggle levers whose thrust 
block is inside this vice block. This back die is 
adjustable by a wedge behind the toggle thrust 
block, the effect of the arrangement being to give & 
very close pressing with a very thin flash. As 
regards the motions, the side tools are operated by 
the motion of the main slide through connecting- 
rods lying inside the frame and coupled to eccentric 
shafts. The bolster motion is obtained from a cam 
mounted on the end of the main crankshaft through 





lb. per square inch in an 


|from an eccentric on the shaft to which 


a system of links and toggle levers, not visible in 
the figure, while the motion for the bottom tool is 
also derived from the main camshaft through a 
crank on the latter, coupled by the long rod, visible 
on the left, to a second crank at the base of the 
machine, the actual motion of the tool being obtained 
the lower 
crank is attached. The upper crank is adjustable 
with respect to the main crank, so that the bottom 
tool motion can be advanced or retarded with 
respect to the motion of the side tools. , 

A second press shown by Messrs. Taylor anc 
Challen is illustrated in Fig. 91, page 593. This is 
a small armature notching press for plates up to 
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Fic. 90. 200-Ton Four-Core Press; Messrs. TAYLOR AND CHALLEN, 


LIMITED. 


10 in. in diameter on the pitch circle of the slots. 
This press, which is the smallest model of its type 
made by the firm, is generally similar in principle 
to the larger model described in ENGINEERING, 
vol. exxxiii, page 248 (1932). It has, however, two 
interesting modifications. The flywheel is of special 
type on account of the high speed of the press, which 
is 620 strokes per minute. The flywheel proper is 
mounted on roller bearings, and on depressing the 
clutch lever, a key releases a spring which causes 
two Ferodo surfaces to press on each side of the fly- 
wheel. These friction surfaces are mounted on 
discs permanently keyed to the crankshaft, so that 
the latter begins to revolve. The drive is released 
by the action of the same key, which is in reality 
only a timing device. The mechanism avoids 
shock in starting the feed motion of the press. 
Another new feature of the press is that the die 
holder is mounted on a slide so that it can be adjusted 
in the vertical direction, the adjustment being 
effected by a handscrew under the body. Locking 
huts are provided for holding the die holder after 
the adjustment has been made. In conjunction 
with this adjustment, a new method has been intro- 
duced for mounting the disc on the spindle. The 
latter terminates at its upper end in a cone, to which 
an adaptor carrying the disc is fitted, the disc and 
adaptor being held firmly by a set-screw at the top 
of the spindle. 














Fie. 91. 


these machines have been on the market for some 
|time, but the ‘“‘Gem”’ motorised spindle moulder, 
| illustrated in Fig. 93, page 594, has only recently 
| been introduced. This machine is a bench model 
| incorporating the adjustments of more expensive 
| types, and is capable of very accurate work. The 
| machine is driven by a }-h.p. motor, which can be 
supplied for either direct current or single or three- 
phase alternating current. It is mounted with the 
shaft vertical, as shown in the figure, and is coupled 
to the spindle by means of a vee-belt totally enclosed 
in the base plate. Two belt pulleys are provided 
on the armature shaft and spindle, giving alternative 
spindle speeds of 3,500 r.p.m. and 6,000 r.p.m. The 
motor is mounted on a separate plate carried on 
slides on the upper surface of the machine base plate, 
and a hand screw motion is fitted for adjusting the 
belt tension. The knurled nut for this purpose can 
be seen on the right-hand end of the machine in the 
figure. Access to the belt is given by a hand-hole, 
covered by a detachable plate, in the upper face 
of the base casting. The spindle itself is mounted 
on ball bearings and can be fitted with a variety 
of moulding cutters. The table, which is 16 in. in 
diameter, is provided with a rise and fall motion 
effected by a screw and nut mechanism. The nut, 
which can be seen in the figure, is provided with 





projecting lugs for convenience in turning by hand. 
A compound fence is provided, with hand screw 


—. Modern Woodworking Machines, Limited, | and nut adjustment, as shown. Pressure springs 
Owan-street, Newfoundpool, Leicester, showed | are available for holding the work either against 


& number of woodworking machines, including a 


| the table or the fence. The complete tool is only | 
|vulcanite products, with more particular reference 


universal machine known as the ‘“‘ Super Seven ” | 14 in. high and can be driven off the lighting circuit 


woodworker and the “Simplex” woodworker combin- 
ing 4 10-in. saw, 6-in. planer and boring table. Both 


if required. 








ARMATURE-NoTCHING Press; Messrs. TAYLOR AND 


CHALLEN, LIMITED. 


illustrated in Fig. 92, page 594. This is a two-speed 
bench band-saw, suitable for wood or non-ferrous 
metals, and is known as the “‘ Midget.’ As in the 
case of the bench moulder already described, it is 
self-contained, a }-h.p. motor being bolted to the 
base of the column at the rear, as shown. The drive 
from this motor to the lower saw wheel is also by 
Vee-belt with pulleys to give alternative speeds of 
1,000 r.p.m. and 590 r.p.m., the former speed being 
used for wood cutting and the latter for metal 
cutting. Both saw wheels are mounted in ball 
bearings with dust-proof housings, and all revolving 
parts are accurately balanced. The upper wheel 
spindle is carried on a bracket swinging on two 
trunnion bearings and making contact with a hand 
screw at the bottom, forming a tracking device 
which can be used while the machine is running. 
A spring tensioning device, with hand adjustment, 
is also incorporated in the upper bearing bracket. 
The table can be tilted to 45 degrees, and is provided 
with a machined fence. The saw wheels are 14 in. 
in diameter, and are fitted with rubber treads. 
The size of the table is 15 in. by 15 in., the height 
of cut is 7 in., the height of the table from the base 
is 16} in., and the total overall height of the machine 
is 40in. The weight of the machine is l}cwt. The 
wheels, while being easily accessible, are fully 
guarded to comply with Board of Trade regulations. 
The machine can be supplied for belt drive if 
required. 

Rubber is now used to a very wide extent in the 
engineering industry, and a variety of rubber and 


| to the chemical industry, was exhibited by Messrs. 


Another small machine made by the same firm is | David Moseley and Sons, Limited, Chapel Field 
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WoopworKING MACHINEs, 


Works, Ardwick, Manchester, 12. In addition to 
rubber goods of the more familiar type, such as 
hose, flooring and mats, examples were shown of 
gas-engine bags, trolley and barrow wheels, body 
blocks for carriage work, The vulcanite 
products included a wide range of pipes, bends, tees 
and taps, together with buckets and measures of 
various types. A vulcanite pump shown by the firm 
is illustrated in Fig. 94 above. The body is in solid 
vulcanite, the ram being of gun-metal covered with 
ebonite. The inlet and outlet flap valves are of 
rubber. The standard pump has a 
3}-in. diameter ram with an 8-in. stroke, and when 
working at 80 strokes per minute has a capacity of 
1,000 per hour, with a lift of 60 ft. A 
smaller type, designed for wall or pillar fixing, is 
ulso manufactured. 

lhe main exhibit on the stand of Messrs. Laurence, 
Seott and Electromotors, Limited, Norwich, con 
sisted of an example of their Hyposynchronous 
motor This machine. which In 
operation, will be familiar to our readers from its 
appearance at previous Fairs, but it may be recalled 


and so on. 


best-quality 


gallons 


was shown 


Mororisep SPINDLE MovuLpER; 


‘exciter ” which can be 
connected to any exist- 
ing wound-rotor motor 
with an output of 50 
brake horse-power or 
more, and supplies the latter with the necessary 
magnetising current component at a pressure which 
compensates for the wattless component due to the 
leakage flux of the stator and rotor windings. The 
firm however, also exhibited a new range of steel- 
frame motors with capacities from 1 h.p. to 50 h.p., 
as well as a range of fractional horse-power motors of 
similar construction. The former are made with 
either horizontal or vertical shafts, a typical example 
of the latter being illustrated in Fig. 95, above. 
The frame is of welded steel in one piece, and the 
commutator opening, which is specially large, is, 
as will be seen, protected by an ample umbrella- 
shaped cover. The armature spider is of cast-steel, 
and is keyed to a forged-steel shaft of large diameter. 
The core is built up under hydraulic pressure, and 
is subsequently bored and shrunk on the shaft, 
keys being used to prevent any displacement. The 
windings are insulated with micanite tape, and are 
laid in a micanite trough, the latter being finally 
closed with Bakelite wedges. The whole armature 
is then treated with Meggerlac, so that the surface 
of the end windings is smooth, and there are there- 


Messrs. MopERN 
LIMITED. 





ConTRoL PyroMeTeR; Messrs. ELECTROFLO METERS COMPANY, 


LIMITED. 


fore no holes or interstices in which dust can lodge. 
The commutator forms a separate unit which is 
forced on to the armature spider and keyed. 

The new control pyrometer shown in Fig. 96. 
annexed, is manufactured by Messrs. Electroflo 
Meters Company, Limited, Abbey-road, Park Royal, 
N.W.10. The instrument, which has a 1-in. 
scale, employs a similar movement to that used in 
the earlier models, but in order to increase the scale 
length the pointer length has been increased. By 
careful design it has been found possible to do this 
without increasing the weight by more than a few 
per cent., and a simultaneous increase in the strength 
of the alloy steel permanent magnet has resulted in 
a slight increase in the torque weight ratio—corre- 
sponding to a large increase in the total torque 
available. This is, of course, necessary in order to 
retain satisfactory damping with a longer pomter, 
and an adequate sensitivity measured in terms ol 
ohms per millivolt. In actual fact, the sensitivity 
is some 10 per cent. higher than in the short scale 
instrument. Although larger, the new instrument 
will be seen to be more compact and to have the 
advantage that it can be flush panel mounted, thus 
considerably improving its appearance. It is, how 
ever, also available for wall mounting, if preferred 
and in either case the driving motor is readily 
accessible for oiling, and in the case of direct-current 
instruments, brush changing. At the same time, the 























JUNE 7, 1935-] 


wider case required for the 10-in. scale instrument | 
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Steel Companies, Limited, 17, Westbourne-road, 


has enabled the mercury switch to be housed inside | Sheffield, 10, manufacture a very wide variety of 


the instrument case, instead of in a separate case 
attached below the instrument as heretofore. 

The mechanical selector and depressor mechanism 
is operated by the motor, thus relieving the instru- 
ment pointer of all the work it was called upon to 
do in the earlier electrical contact type instrument 
which has now been discarded. According as the 
depressor is intercepted or not by the instrument 
pointer—the position of which in turn depends upon 
the temperature reading—a light selector is set 
that guides a pin driven by a crank from the motor 
into one of two paths, resulting in raising or lowering 
the mercury switch respectively. The latter is 
capable of handling up to 10 amperes on standard 
instruments, and larger capacity switches, up to 
50 amperes, can be supplied when necessary. In 
order to secure the full advantage of the greater 
legibility and accuracy made possible by the 10-in. 
scale, the control index adjustment has been changed 
from a link device to a friction drive completely free 
from backlash, and providing a gear reduction of 
some twelve to one. The zero adjuster is also fitted 
with a slow motion drive for the same reason, but 
in this case a worm is used with a light spring to 
take up backlash and thus facilitate adjustment. 
Both index and zero in the new instrument are 
operated by removable keys so that unauthorised 
adjustment can be prevented. Hitherto the Elec- 
troflo patent broken thermocouple safety device 
has been a separate unit suitable only for panel 
mounting, but in the new 10-in. scale instrument 
it isintegral. The various bridge coils required, and 
also the rheostat used for balancing, are inside the 
case, the only external part being the dry cell 
which forms a part of the unit. 

Messrs. Imperial Chemical Industries, Limited, 
Imperial Chemical House, Millbank, S.W.1, had 
four stands devoted respectively to Portland and 
coloured cements for roads, constructional, and 
building work, to saltbath furnaces for case-harden- 
ing and heat treatment, to degreasing plant, and to 
apparatus for use in the shrink fitting of parts by im- 
mersion in “‘ Drikold.”” A newrumbling attachment 
was exhibited in conjunction with the ‘ Popular” 
model degreasing plant. This attachment consists 
essentially of a steel frame placed on the plant and 
supported by the top rim. The frame is fitted with 
two racks, one at each end, and parallel to these 
racks are fitted two guides. The basket, which is 
circular in shape, has two stub axles welded to the 
ends. ‘To these axles are fitted two sprocket wheels. 
To obtain the rumbling motion, the axles are entered 
in the guides, when the sprocket wheels automatic- 
ally engage with the racks, thereby giving the basket 
a rotating motion as it descends to the bottom of the 
plant. In addition to the new rumbler attachment, 
the firm showed a modified form of the ‘3 LO” 
type of degreasing plant. The new design consists 
essentially of three liquor compartments, a vapour 
compartment, and an oven. The principle of the 
design is such that the distillate from the three liquor 
compartments and the vapour compartment col- 
lected in the distillate trough is run to the bottom of 
the liquor compartment next to the oven ; this com- 
partment then overflows over a weir into the bottom 
of the second compartment, which in turn, over- 
flows into the bottom of the third liquor compart- 
ment, which again overflows into the vapour com- 
partment. By this system, all solids, grease, &c., 
are transferred from compartment to compartment 
and finally eliminated into the vapour side. This 
vapor side is not used in the degreasing process and 
merely acts as a distiller and dirt trap. The oven 
has been designed as a separate unit from the plant, 
and consists of a chamber attached to the main 
plant body at the top, with an air space between the 
hot plant end and the oven side. The chamber is 
fitted with cooling coils with a distillate trough 
arranged below, the trough being connected to a 
water-cooled sump. A current of warm air is passed 
over any articles placed in the chamber, causing 





iron and steel products, of which it was only 
possible to make a selection for exhibit at the 
Fair. The selection was, however, made as com- 
prehensive as possible. Among these exhibits, the 
Workington Iron and Steel branch exhibited pigs 
and sections of the various grades of their irons. 
Examples of the use of three ordinary and malleable 
irons and of ‘“‘ UCO ”’ cylinder irons were included. 
Messrs. Steel, Peech and Tozer showed railway 
materials. In addition to a pair of built-up wheels, 
an axle, and sections of solid wheels, an actual 
crank axle was exhibited which was supplied to a 
railway company nearly fifty years ago and has 
given over a million miles of service. A connecting- 
rod, manufactured in ‘“ Tormol ”’ steel, one of the 
alloy steels made by Messrs. Samuel Fox and 
Company, Limited, and forged by Messrs. Daniel 
Doncaster and Sons, Limited, was also exhibited, 
together with slide bars and piston-ring forgings 
made by the latter firm. It may be recalled that 
during the past twelve months, Messrs. Fox have put 
into service the largest high-frequency steel-melting 
plant in the country. This plant was described 
in ENGINEERING, vol. cxxxvii, page 455 (1934). 
The steels produced on the plant are known as 
‘“ Diamet ” and a pictorial display of their method 
of manufacture, together with examples of their 
uses, was shown. Other products exhibited were 
“* Phoenix ” rapid machining steel, made by Messrs. 
Steel, Peech and Tozer, and the United Strip and 
Bar Mills, and high-tensile constructional steels made 
by Messrs. The Appleby-Frodingham Steel Company, 
Limited. Phoenix steel is claimed to supersede 
ordinary free-cutting steels, and apart from its 
high machining speed, can be used for parts carrying 
stresses and subject to shock. The mast of the 
Endeavour was made from one of the Appleby- 
Frodingham Steels. The latter firm were also repre- 
sented in a display of constructional material, among 
other exhibits mine arches and pit props being shown. 
This display further included “ Stribar”’ ferro- 
concrete bars made by the United Strip and Bar 
Mills. Forgings and stampings in variety were shown 
by Messrs. Daniel Doncaster and Sons, Limited, and 
finally, Messrs. Samuel Fox and Company showed 
cold-worked steels in strip and wire form, including 
welding wires for electrodes in special alloy and 
stainless steels. 

Although Messrs. David Brown and Sons (Hud- 
dersfield), Limited, Huddersfield, did not have a 
stand of their own, their products were represented 
on the stand of Messrs. The Steel Band Conveyor 
and Engineering Company, Limited, Selly Oak, 
Birmingham, who showed conveyors driven through 
Brown “ Radicon”’ high-duty worm reducers and 
** David Brown ” double-reduction worm-gear units. 

Messrs. Meldrums, Limited, Timperley, near 
Manchester, exhibited their fan-draught mechanical 
stoker in two forms. One half of the stoker 
represented the well-known sprinker type with fixed 
grate and fan-forced draught applied to a Lan- 
cashire boiler flue, the bars being the firm’s standard 
interlocking bar of narrow section and with narrow 
air spaces. The other half of the stoker was of the 
** Meldrum ” coking type with self-cleaning grate 
and fan-forced draught. The firm’s double-walled 
hollow front was employed on both stoker sections. 
These products have been previously described in 
our columns together with the hand-fired forced- 
draught furnace for steam-jet draught and a smoke- 
preventing door for vertical and locomotive-type 
boilers, which were alsoshown. Another exhibit was 
one of the smaller sizes of the firm’s range of steel- 
cased incinerators with a cross-tube water heater 
incorporated in the chimney. 

Messrs. The Chesterfield Tube Company, Limited, 
Chesterfield, exhibited weldless-steel cylinders for 
the storage of oxygen, acetylene, and other com- 
pressed gases. They were also showing cold-drawn 
weldless-steel steam pipes for high-pressure installa- 
tions and weldless-steel, rectangular boiler-header 


evaporation of solvent held between close lying | sections. Other interesting exhibits on the stand 


articles, the air afterwards rising and coming into | 


contact with the cold coils, so that its solvent con- 


were two demonstrations showing the use of town 
gas compressed in steel cylinders at 1,800 Ib. 


tent is condensed before the air passes out from the | per square inch working pressure. The cylinders 


top of the plant. 
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| politan Gas Company, and also a gas standard 
|manufactured by Messrs. The Bromford Tube 
Company, Limited. The cylinder pressure on both 
equipments was reduced by means of two-stage 
reducing governors which controlled the outlet 
pressure to about 3-in. water gauge. Other exhibits 
included spherical high-pressure weldless-steel gas 
containers manufactured from high-tension alloy 
steel for aircraft use. 

Messrs. The Moss Gear Company, Limited, 
Tyburn, Birmingham, were showing a complete 
range of fan-cooled, upright-type, worm-gear units 
ranging from 3-in. to 15-in. centres, and transmitting 
from } h.p. to 100 h.p. Complete ranges of fan- 
cooled, inverted-type worm-gear units and of 
double-helical gear units were also shown, the former 
ranging from 3-in. to 15-in. centres and transmitting 
from } h.p. to 80 h.p., and the latter varying from 
4-in. to 12-in. centres, to transmit 5 h.p. to 450 h.p. 
Other exhibits were deep-well pump power heads, of 
which the firm make a range to lift from 200 gallons 
to 3,000 gallons of water per hour, and single- 
reduction and double-reduction geared motor units 
to carry any make of flanged motor from 1 h.p. to 
15 h.p. when reducing from 2 to 1 down to 23 to | 
ratios. Stoker exhibits included underfeed stoker- 
gear mechanism for use with industrial-type fur- 
naces, complete with motor, gear-box, fan and 
temperature-control mechanism, and a complete 
eight-speed gear-box for a mechanical stoker. 
Among automobile units shown were front and rear 
axles for electric trucks, a spiral-bevel rear axle for 
a 3-ton commercial vehicle, complete differential 
units, mechanical joints, geared pumps, and a 
four-speed gear-box for a 16-20 h.p. car. 

We have previously described the Humphris 
presses manufactured by Messrs. Mass Products, 
Limited, Newton, Parkstone, Dorset, and it may 
be recalled that the leading feature of these presses 
is the employment of a multiple toggle to exert the 
pressure. Various types of standard press were 
exhibited on the stand, and a new gripper-feed 
mechanism was also being shown. This attachment, 
which is illustrated on an 80-ton upright ungeared 
press in Fig. 97, page 596, provides positive stops to 
the feeding tables, which cannot vary with oil, heat, 
or varying speeds, and also provides large faces to 
grip the stock with a vice-like grip, thereby ensuring 
an absence of slip when feeding oiled strip, heavy- 
gauge material, or when the extra strain of 
straightening rolls is added. Control feeding is 
effected by means of moving and fixed grippers, the 
action being that the stock is first gripped by the 
moving grippers at each end and carried forward the 
required distance. The fixed grippers then descend, 
after which the moving grippers release the stock 
and return to their starting positions, re-gripping 
before the fixed grippers release. The timing is so 
arranged that both fixed and moving grippers are 
on together for a short period, so that the stock is 
always under control by one or the other. At the 
time of the change over the tables must be at rest, 
otherwise a variation would be obtained. Stops 
are therefore provided which serve the dual purpose 
of arresting the tables to allow for the change over, 
and also for taking up backlash set up by all 
working parts. These stops are situated under the 
moving gripper table, and are provided with micro- 
meter adjustment. Excess movement is provided 
by the eccentric, visible on the end of the main 
shaft, which drives the tables, so that the moving 
grippers are brought into contact with the stops 
before the eccentric reaches dead centre. The 
excess movements caused by the eccentric still 
driving after the tables have been arrested is 
absorbed by a spring in the connecting link, this 
spring also ensuring perfect contact between the 
faces and the stops. All four grippers are operated 
by a rocker shaft, visible in the figure behind the 
tables, this shaft being actuated by a second 
eccentric mounted behind the table-motion eccentric. 

Messrs. T. H. and J. Daniels, Limited, Lightpill 
Iron Works, Stroud, Gloucestershire, were exhibiting 
hydraulic plant for moulding Bakelite and other 
synthetic resins. Among the machines shown was a 
new pre-forming model for pre-formed tablets up 
to 3 in. in diameter. This machine, which is a 





‘ | served to light an automatic intermittent gas-light | 42-ton model, is illustrated in Fig. 98, page 596, is 
The various firms comprising Messrs. The United | burner, the patent of Messrs. The South Metro-| generally similar to the two smaller machines made 
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by the firm, suitable for pre-forming tablets } in. and 
1} in. in diameter respectively, but incorporates a 
number of improvements. With the new machine 
it is possible to load a whole drum of powder, 
improvements have been effected in the powder feed, 
and the gears are totally enclosed in a cast-aluminium 
guard. The powder is loaded into a large hopper 
mounted on the back of the machine near the top, 
and from this hopper it is delivered to an inverted 
powder carried on horizontal circular 
slides with the open face in contact with the die 


box two 


plate. The action of the machine is as follows : 

The powder box moves forward over the die, into 
which the charge then falls, the lower punch being 
in its bottom position and the upper punch raised 
clear of the box. Before the box is withdrawn it 
is vibrated to ensure that a full charge is delivered. 
On withdrawal of the box, the main slide carrying 
the upper punch descends and the powder is com- 
pressed. The upper punch then rises and is followed 
by the lower punch, thus raising the compressed 
tablet to the surface of the die plate. The powder 
box then advances, and the tablet is pushed off by 
the front edge ot the box into the chute, visible in 
the figure on the front of the machine. The drive 
is from an independent motor by belt to the pulley 
shown on the right in the illustration. This pulley 
drives the shaft on which it is mounted through a 
Platt clutch. The drive from this shaft to the main 
eccentric shaft above is through totally-enclosed 
double-reduction gearing. The eccentric is of the 
compound type, consisting of two eccentrics, one 
inside the other, wh.ch can be moved relatively 
to one another to vary the stroke. The powder box 
is reciprocated by a rocking lever on the left-hand 
side of the machine, the motion being imparted to 
the upper end of the lever by a cam mounted inside 
the frame on the left-hand end of the eccentric 
shaft. The lower punch is operated by a rocking 
lever, the outer end of which is attached to the 
bar visible on the right-hand side of the 
machine in the illustration. It will that 
this slide carries two offset rollers, respectively 
making contact with cams on the end of the 
eccentric shaft. One of these cams positively effects 
the up stroke of the slide, corresponding to the 


slide 


be seen 


withdrawal of the lower 
punch, but the up stroke 
of the punch is normally 
effected by the spring 
visible on the front of 
the machine, the second 
cam only coming into 
operation if the punch 
tends to dwell. An ad- 
justment is provided for 
the lower roller to ensure 
that the punch is exactly 
flush with the die-plate 
surface on the comple- 
tion of the stroke. The 
depth of the die can be 
varied by altering the 
position of a sliding 
wedge on which the 
punch holder rests, the 
end of the wedge being 
visible in the figure at 
the bottom of the 
machine. As it is prac 
tically impossible to 
ensure that the powder 
cannot reach any of the 
bearings, all the latter 
throughout the machine 
are provided with 
forced-gun lubrication, 
so that any powder 
which may enter is forced 
out again. 

Another new machine 
shown by the same firm 
is illustrated in Fig. 101, 
page 597. This figure 
shows a hobbing press 


of 500 tons capacity, 
designed for the pro- 
duction of multi-im- 
pression moulds. A 


master hob is made and carefully heat-treated, and , to form the multi-impression die. : 
on being mounted in the press is forced into a solid | from the illustration, the cylinder and frame ot 
piece of steel as many times as may be necessary | the press form a single heavy-steel casting, which 
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PELLETTING Press; Messrs. Henry Simon, LIMITED. 
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Fig. 


is so designed that the normal tensile stress in the | 


columns does not exceed 4} tons per square inch, 


while the combined tensile and bursting stress in | 


the cylinder does not exceed the same figure. The 
ram is 16 in. in diameter and is fescolised and 
ground. The tables are provided with T-slots 
for securing the master hob to the top and the 
mould to the bottom table. Both tables are fitted 
with hardened and ground anvil discs to give a 
true surface for the mould. The water pressure 
employed is 24 tons per square inch. 

Several new types of machine, of considerable 
engineering interest, were shown for the first 
time by Messrs. Henry Simon, Limited, Cheadle 
Heath, Stockport, in conjunction with their subsidi- 
ary company, Messrs. Turbine Gears, Limited, and 
Messrs. W. 8. Barron and Son, Limited, Gloucester, 
with whom they are also associated. A number of 
these exhibits were shown in operation, amongst them 
the Californian Press, Fig. 99, page 596, which is 
designed to produce cubes or pellets of any desired 
size from the various farinaceous foodstufis used to 
feed poultry, cattle, and other livestock; or, of 
course, to treat similarly any other suitable mate- 
rials which may be required in such a form. A 
particular advantage claimed for the process lies 
in the preparation of “‘ balanced rations ” ; the cube 
or pellet form rendering it impossible for an animal 
to indulge its tastes to the detriment of its well- 
being by selecting from the feed only those con- 
stituents for which it has a special liking. 
primary stage of the machine is a steam-jacketed 
worm into which the ingredients are directed by 
means of an adjustable feeder. If necessary, steam 
can be blown into the material through a jet in the 
end plate of the worm. 
into the press, and is forced through the holes of a 
stationary steel die by the action of steel rollers, 
running on roller bearings, and mounted on spindles 
projecting radially from a central vertical spindle, 
rotating at 50 r.p.m. The effect of the combined 
motions of the rollers, on their own axes and around 
the central spindle, is to give a twist to the material 
as it goes through the die, which consolidates it, 
permitting the use of binders and also of pre- 


heating to be dispensed with if desired. After passing | 


through the perforated steel die plate, which is 


hardened to resist abrasive action, the extruded | 


material is cut off into cubes or pellets by revolving 
knives. The holes in the die are polished to a 
murror surface to give a good finish to the cubes and 
also to reduce the power consumption. The die can 
be readily changed to vary the shape or size of pellet, 
the operation taking about half-an-hour. The 
number of holes in a plate varies according to the 
size required, there being about 7,000 holes in a die 
for making 3-in. pellets, such as for chicken foods, 


The | 


From the worm it passes | 
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and 120 in a plate for making }-in. cubes for cattle- 
feeding. The output per hour for sizes below } in. 
is stated to be between 2,000 Ib. and 3,000 Ib., and 
for larger sizes this is increased to 4,000-6,000 Ib. 
The standard machine is fitted with a motor of 
about 30 h.p. and a V-rope drive, but if required, 
gear drive can be provided, to take power from line- 
shafting. 

Although they have many other interests, as their 
display showed, Messrs. Henry Simon, Limited, are, 
perhaps, best known as makers of grain-handling 
equipment, and an important section of their stand 
was that devoted to a combined assembly incorporat- 
ing a variety of appliances for weighing, feeding, 
discharging, regulating, and indicating the flow of 
grain and similar materials, which serve also to 
demonstrate a number of automatic or remotely- 
operated control devices. Included in this series of 
machines was an electrically-controlled automatic 
weigher, any number of which can be synchronised 
to measure, by weight, materials requiring to be 
mixed in set proportions. Each unit in such a 
synchronised battery is a self-contained weighing 
| machine, with a bucket capacity of 50 lb. in the 
standard form, which can be increased to 60 Ib. if 
required. Electrically-controlled counters are fitted, 
and an electric totaliser records the output of the 
complete battery. If the counter fails to function, 
| or if the supply to any weigher ceases, automatically 
| all the machines are stopped, so that no error in 
| blending can occur due to some machines working 





| while others are out of action. Apparatus can be | 


| provided if desired to advertise the stoppage by an 
|alarm bell or a warning light signal. 

| Before proceeding to the products of their 
| associated firms, mention may be made of the soap 
| plodder included in Messrs. Simon’s exhibit of soap- 
|making machinery. The purpose of this machine 
is to compress soap ribbons into solid bars, and its 
action resembles that of the ordinary domestic 
mincing machine, except that the material emerges 
as a bar instead of being forced through the many 
small holes of the mincer. In its present form the 


machine embodies sundry new features, notably 
|the adoption of an aluminium-silicon alloy for the 
compression worm, which is thus made light enough 
to be lifted out by one man, and of a polished stain- 
less steel lining to the compression cylinder in which 
the worm works. 
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| The Smith and Coventry type spiral-bevel gear 
|generator exhibited by Messrs. Turbine Gears, 
| Limited, which also formed a part of Messrs. Henry 
|Simon’s display, is designed to produce constant 
| mesh bevel gears with teeth of a correct spiral form, 
using simple and inexpensive tools, and with such 
|ease of setting and absence of subsequent adjust- 
| ment of the machine that its employment is econom- 
ically justified, though only one or two pairs of wheels 
may be required. By gearing the linear motion of 
the cutting tool to the angular movement of the 
| wheel blank, the tool is caused to trace a geometric- 
| ally true spiral on the surface of the blank. During 
| the return stroke the blank is held stationary, and 
| the movements are so Connected that the succeeding 
| cut is taken at a point two or more pitches from the 
| previous one. The principal advantages claimed are 
| that, as the spirals are dependent upon the gearing, 
|their uniformity and correct meshing is ensured ; 
| the gears are set in position exactly as with straight- 
| tooth bevels ; and no adjustments need be made to 
the calculated settings of the machine, such as are 
| necessary in cutting approximate spirals by cutters 
| moving in a circular path. The machine is driven 
| by a constant-speed motor through a Vee-belt and 
|a 3-speed gearbox. 
| The * Impact” grinder, illustrated in Fig. 100, 
| annexed, is manufactured by Messrs. W. 8. Barron 
and Son, Limited, Gloucester, with whom, as men- 
tioned above, Messrs. Henry Simon, Limited, are 
associated, and is intended to grind oats, maize and 
similar cereals. Two corrugated bed-rings of hard 
chilled iron are contained in a circular dust-tight 
casing, one on each side of the path of four rapidly- 
revolving beaters, forming a slot extending round 
three-fourths of the interior circumference. Outside 
the path of the beaters is a perforated steel screen 
ring, fitted on the inner face with steel cross bars. 
The material is ground between the ends of the 
beaters and the screen bars, the fine product passing 
through the screen when sufficiently reduced. 
Material too large for the grinder is separated by an 
automatic shaker fitted with a perforated steel cover, 
and magnets are also provided, to remove tramp 
iron. The bed-rings, beaters, and screen bars are 
arranged to be reversible when worn, and the 
revolving parts are fitted with grease-lubricated 
roller bearings. The illustration shows the machine 
with the driving motor built into the frame, but it 
an also be supplied with rope or belt drive, if 
desired, and with a self-contained fan for pneumatic 
delivery into a cyclone. The capacity varies 
according to the type of material ground, but the 
listed rating for oats may be taken as typical. This 
ranges from 300 lb. per hour for the smallest of the 
five standard sizes, to 1,800 lb. for the largest, the 
respective power consumptions being approxi- 
mately 4 h.p. and 45 h.p. The two smallest sizes 
operate at 4,000 r.p.m., and the other three at 
3,000 r.p.m. 








LABOUR NOTES. 


In the course of a reference to the question of the 
40 hours’ working week at the annual meeting of the 
Amalgamated Engineering Union’s National Com- 
mittee, Mr. J. C. Little, the president, said that there 
were some employers who did not take the same dole- 
ful outlook of it as the Federation of British Indus- 
tries. Every month saw additions to the firms who 
were reducing working hours without reducing wages, 
and it was estimated that already some 700,000 work- 
| people were enjoying a shorter working week without 
| reduction of pay. The trade unions involved in the 
|claims for a reduction of hours in the engineering 
| industry from 47 to 40 a week without reduction of 
| pay were meeting in the second week in July, to consider 
|the next step on hours, wages, and conditions. 








| 
| The Ministry of Labour estimates that at May 20, 
1935, there were approximately 10,334,000 insured 
| persons aged 16 to 64 in employment in Great Britain. 
|This was 14,000 more than at April 15, 1935, and 
| 141,000 more than at May 14, 1934. There was a 
further improvement in employment, between April 15 
and May 20, in most of the principal industries. The 
|numbers of unemployed persons on the registers of 
| employment exchanges in Great Britain were 1,641,969 
| wholly unemployed, 314,775 temporarily stopped, and 
| 88,008 normally in casual employment, making a total 
| of 2,044,752. This was 292 more than the number on 
‘the registers at April 15, 1935, but 45,629 less than a 















































598 


year before. The total on May 20, 1935, comprised 
1,630,572 men, 65,120 boys, 293,662 women, and 
55,398 girls. The total number of boys and girls on 
the registers increased by 10,300 between April 15 
and May 20, due to the registration of juveniles who 
left school at Easter. 


At the annual conference of the Railway Clerks’ | 


Association, which was held at Folkestone last week, 
the executive moved a resolution proposing that its 
action on the wages question should be endorsed, and 
that the matter be left in its hands for further negotia 
tions at the earliest practicable moment. Mr. Walkden, 
the general secretary, warned the conference that this 
was no time for hasty action. The percentage of cuts 
already restored, he said, would cost the railway 
companies 1,000,000. more for this year. The revenue, 
while it looked promising some time ago, had since 
shown a substantial decrease. He asked: “Is it 
wise to drive us forward at a moment when we consider 
it is not opportune or favourable to get a negative 
reply from the new tribunal which would prejudice 
later date when the circumstances 


our chances at 
might be rather more favourable ? 


a 


Mr. J. E. Walker (London) said that he hoped the 
conference would face up to the facts. To go imme- 
diately to the tribunal for the restoration of the rest 
of the cuts would be disastrous. The railways were 
now having a much leaner time. Mr. E. F. Cross 
(Bath) moved an amendment instructing the executive 
to press, in conjunction with the other unions, for 
full restoration of the cuts forthwith. He said that 
the deductions were accepted only as a temporary 
measure. Mr. Simpson, the president, said that the 
three railway unions intended jointly to take action 
immediately there was a favourable opportunity. At 
the appropriate time and in the most effective way a 
joint application would be made to the companies. 
The amendment was defeated, and the executive's 
resolution was carried by a large majority. 


\ resolution submitted by Glasgow Southern Branch 
expressed alarm at the increasing national and inter 
national expenditure armaments and advocated 
the policy of a general strike in the event of war being 
declared. An amendment behalf of the executive 
to delete the reference to the calling of a general strike 
and to substitute words supporting the policy of the 
T.U.C. and the Labour Party for the maintenance of 
peace was carried by a large majority, and the reso 


on 


lution, as amended, adopted 


4 Bradford resolution proposed that all members | 


should refuse 


it was assured 


to work overtime unless payment for 
Mr. Walkden pointed out that overtime 
must be worked if required by the companies. It was 
one of the conditions of their employment. If any 
man refused he would place himself in a difficult legal 
position Provision was made in the agreement for 
special payment for overtime, and if payment were 
refused could be taken. To decline to work 
overtime might mean a man being suspended from 
duty. The suspension might be followed by a stoppage 
at the station in support of the suspended man, and 
it might even develop into a national stoppage or at 
local ot magnitude The 
resolution was defeated 


action 


least a one considerable 


\ behalf of Blackburn 
declared that, in view of the rationalisation that had 
taken place in inaustry and the growth of mechanisa 
tion, a 30-hour week, without loss of pay, was the only 


After 


resolution submitted on 


solution to the present unemployment problem. 
discussion it was defeated 


I'wo resolutions on the subject of the shorter working 
week were adopted unanimously at the annual con 
ference of the United Textile Fac tory Workers’ Associa- 
tion, which was held in Blackpool last week. One, 


moved on behalf of the Loom Overlookers’ Amalga 
mation declared it to b> the duty of the international 
trade union movement to demand this essential reform 


The other, 
moved on behalf of the Legislative Council, registered 
an emphatic protest against the decision of the Inter 
national Labour Office excluding the textile industries 
trom the scope of the inquiries on the shorter working 
week, requested that the inquiries instituted some time 
wo imto general working conditions of the textile- 
producing countries should be pressed forward with 
ill possible speed, and called upon the governing body 
of the 1L.L.0 to bring the textile industries within 
the ambit of its considerations on the need for a shorter 
working week.” 


8 A necessary piece of sox ial legislation 





support. 
of the Schechter Poultry Corporation, were charged | i 
with 
provisions (of the N.R.D.) with filing false sales and | from full loads to about one-tenth of full load in 
price reports, withholding reports, selling poultry unfit | Lancashire boiler. ‘ 
for human consumption, and other unfair trade prac- | proper is best understood from the sectional view given 


ENGINEERING. 


Following a request by the shipyard trade unions 
for the early consideration of their claim for a wages | 
increase, a conference took place in Edinburgh on | 
Friday of last week, between representatives of the | 
Shipbuilding Employers’ Federation and representatives 
of the unions. The point of view of the men was 
|explained by Mr. W. Westwood, president of the 
Federation of Engineering and Shipbuilding Trades ; | 
Mr. W. J. Nicol, of the Woodworkers’ Society ; and 
Mr. John Hill, of the Boilermakers’ Society. They | 
claimed that in recent months there had been a gradual | 
improvement in the shipbuilding industry, and that the 
prospects of further improvement justified the unions 
in expecting higher wages. 


Mr. C. 8. Swan, president of the Shipbuilding 

Employers’ Federation, replied that from the employers’ 
point of view the general position of the industry was 
still very difficult, and the outlook very far from 
satisfactory. While the general industrial position had 
improved, it was the misfortune of shipbuilding that 
no such improvement had so far come its way. With 
|no immediate prospect of betterment, the employers 
| could see no justification for higher wages, and they 
asked the trade unions not to proceed with their claims. 
After an adjournment the unions’ representatives 
intimated their inability to abandon their desire for 
consideration of a wages claim, and they made formal 
application in aceordance with the agreed procedure 
for an advance of 2d. per hour to time-workers, with 
|an equivalent advance to piece-workers. It was left 
to the joint secretaries to arrange a conference for the 
consideration of the claim. 


Speaking at the annual congress, which was held 
at Blackpool last week, of the British Federation of 
Master Printers, Mr. C. H. Gee said that he inclined 
to the view that those responsible for the management 
of any firm which failed to pay its debts because of 
slack business methods, lack of business methods, or 
acts involving grave risks and regardless of the well- 
being of the industry as a whole, should be disqualified 
from holding responsible managerial positions for a 
number of years. If such a plan were adopted, he 
believed that many undesirable practices might never 
de V elop 


In an address to the Congress, Professor John Hilton, 
Professor of Industrial Relations at Cambridge, said that 
it was not easy for men who had built up businesses 
by a hard fight against keen competition to think in 
terms of * an industry,” but they were moving into 
a state of affairs in which only industries which could 
think industrially would play their rightful part in the 
building up of the industrial order that was to come. 
The firm that stayed out of membership of a federation 
such as theirs was letting the industry down. He 
would protect the rights of minorities and the interests 
of the public, but he would also protect the rights of 
majorities against minority wrecking. He inclined 
in that direction, not only because he thought industries 
must more and more be organised so aa to avoid 
wasteful duplication and to shape their activities 
consciously towards meeting ever more effectively the 
needs of those whom they served, but also because they 
had passed the stage at which prices were best left to 












































































tices.” It was alleged that their employees work 
73-hour week at 30 cents an hour, whereas the poultr 
industry code laid down a 48-hour week with a wage 
of 50 cents an hour. The defendants were found gu 
in a district court in November, 1934, and thei; 
conviction was sustained by the Circuit Court of 
Appeals. 


The latest issue of the weekly organ of the Inte 
national Labour Office at Geneva states that thre 
State Legislatures—New York, Washington and Utah 
—have passed unemployment compensation 


laws 


| designed to conform to the unemployment compensa 


tion provisions of the Economic Security Bill. Th 


| Washington measure, which is to take effect on the 


passage of the Federal Bill, provides for a State pooled 
fund with workers’ contributions of 1 per cent. of th: 
pay-roll in addition to the employers’ contributions 


| The Utah measure, which permits the Governor of the 


State to amend the law to conform to any Federal lay 
that may be passed, provides for a reserve fund similar 
to that now in operation in Wisconsin. 


The New York measure provides for a permanent 
State system of unemployment compensation to take 
effect on January 1, 1936, the payment of benefits to 
begin on January 1, 1938. The scheme will be under 
the jurisdiction of the Industrial Commissioner of the 
Department of Labour, who will be vested with full 
powers and will be advised by a State Advisory Council 
consisting of nine members, representing equally 
employers, workers and the public. All contributions 
will be paid into a central fund which will be syn- 
chronised with the Federal fund if any such is created ; 
a separate administration fund will be set up. Non- 
manual workers earning less than 50 dols. a week will 
be eligible for benefits, and all manual workers with the 
following exceptions, namely, farm labourers, Govern 
ment and municipal employees, wives and minor children 
employed by husbands or parents and employees of 
charitable, scientific and educational jnstitutions. 


Every employer of four or more persons will be 
required to contribute to a reserve fund out of which 
benefits will be paid. Contributions will amount to 
3 per cent. per annum of the pay-roll; for the year 
1936 these contributions will be reduced to 1 per cent 
of the pay-roll and for 1937 to 2 per cent. of the pay-roll 
No contributions will be required from the workers. 
Benefits are payable after 90 days of insurable employ- 
ment within the previous year or 130 days within the 
previous two years. They will not exceed half the 
full-time weekly wage of the preceding year or be 
more than 15 dols. a week, and they will not be less 
than 5 dols. a week. The normal waiting period is 
three weeks, but in case of discharge for misconduct or 
strike or iock-out the waiting period will be 10 weeks 
One week's benefit will be paid for every 15 days of 
insurable employment; the maximum period of 
benefit will be 16 weeks a year. Special conditions are 
laid down for part-time and seasonal workers, and 
provision is made for the appointment of an Appeals 
Board. The fund set up under this scheme will be the 
exclusive source for the payment of benefits, which will 
only be paid to the extent that money is available in 
the fund, the State undertaking no liability. 











be determined by what might become the ruinous 
competition of ill-paid labour, working for employers 
ignorant of costs and perhaps moving towards bank. | 
ill-paid, | 


ruptcy. No industry which thrived on 
unorganised labour was contributing to the national 
recovery. 





| 
At the end of April, 17,953 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
‘ signing the books "’ as compared with 18,018 a month 
earlier. The number of members in receipt of superan- 
nuation benefit decreased from 2,146 to 2,125, and 
the number in receipt of sick benefit from 788 to 784. 
In March, which had to bear five weeks’ outlay, the 
expenses were 3,621]. 17s. 9d.; in April, they amounted 
to 2,990/. 188. 9d. There was a net increase of 68 
in the membership 


The position created in the United States by the 
Supreme Court’s decision that Congress is not com- 
petent to authorise the President to make codes of 
fair competition for industries continues to be obscure. 
Various ways out of the difficulty have been suggested, 
but, so far, none of them appears to have much effective 
The defendants in the test case, the directors 
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“conspiring to violate the wages and hours | ¢ 


}of varied degrees of usefulness. 


London, E.C.2. 
Figs. 1 to 4, opposite, is manufactured by Messrs 
Joseph Foster and Sons, Limited, Canal Engineering 
and Boiler Works, Blackburn. 


THE NESFIELD AUTOMATIC 
HYDRAULIC BOILER STOKER. 


Tue coking mechanical stoker has proved its intrinsi 
efficiency by the length of time the principle has been 
made use of. The method of reciprocating the fire- 
bars has, however, undergone numerous modifications 
An ingenious and 
novel development, in which the bars are operated and 


controlled by a hydraulic device actuated by the 


boiler-feed pump, has recently been introduced, being 
known as the Nesfield automatic hydraulic boiler 


stoker, and having been developed by Messrs. Nesfield 


Retorts, Limited, Liverpool House, Eldon-street, 


The stoker, which is illustrated in 


The general arrangement of the stoker, as applied 


to a Lancashire boiler, is shown in Figs. 1 to 3, the 
hydraulic unit shown in Figs. 2 and 3 being capable of 
serving as many as six two-furnace boilers. 


iler 


Any bi 

of a battery may be immediately isolated should 
secasion arise, and, similarly, any one stoker can be 
vat out and hand-fired. Apart from this facility ol 
ndependent isolation, the stoker possesses a hig! 
legree of flexibility, as, it is stated, it will work efficient! 
construction of the stoket 


The 
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THE NESFIELD AUTOMATIC HYDRAULIC BOILER 


CONSTRUCTED BY MESSRS. SONS, LIMITED, ENGINEERS, 


ENGINEERING. 





JOSEPH FOSTER AND 









































in Fig. 4. At the left hand will be noted a coal 
hopper, of the usual form, mounted on top of the 
furnace front. At the bottom of the hopper is a 
swinging gate, the degree of opening of which de- 
termines the amount of coal fed to the grate. 
rhe gate, when lying in the horizontal position, 
is shown by the dotted lines, is clear of the 
curved fire-door in the furnace front and cuts off 
the gravity coal supply. The change-over to hand- 
firing can thus be made in a few seconds. 

The fire-bars extend right out to the fire-door sur- 
face. There is thus no dead-plate. The fire-bars 
consist of three parts. There is, first, a stepped 
frame resting at each end on a ball and prolonged 
at the rear end into a surface without air spaces, 
on which spent fuel finally burns out. In this 
frame are carried two fire-bars, the front one of 
which is stepped. These bars are readily renew- 
ible. The whole fire-bar is reciprocated on the 
balls by means of the hydraulic cylinder seen im- 
mediately below the fire-door. It will be realised 
trom Fig. 1 that there is a separate cylinder to 
each fire-bar. The fire-bars are all pushed forward 
together, the stepped arrangement assisting in the 
movement of the fuel from the front to the rear of the 
grate. They are, however, pulled back in a pre- 
determined sequence, no two adjacent bars being moved 
together on this stroke. The formation of clinker, 
tending to make bars to stick together, is thus prevented, 
the independent movement breaking it up. The cycle 
of movement of the bars can be varied between wide 
limits, viz., between 30 seconds to 10 minutes. As 
the thickness of the fire can also be varied by the 
amount the gate is open, the rate at which the fuel 
can be burned is thus under full control. The fuel is 
ilso levelled as it passes under the gate, an even 
thickness being ensured for the full width of the grate. 
The travel of the fire-bars is 3 in. The ashes and 
clinker are discharged over the end of the grate. There 
is no permanent back bridge cutting off the ashpit 
from the air space under the fire-bars, but a hinged 
plate permitting the ashes to be withdrawn divides 
the two spaces. A similar, but shallower, plate at the 
centre of the fire-bars serves to proportion the air flow 
under the grate, so that the greater supply is available 
at the front half. Natural draught, or induced draught 
where the former is not adequate, may be employed. 
The stoker is claimed to effect smokeless combustion 
with no emission of dust from the chimney. 

The hydraulic cylinders for reciprocating the fire- 





bare ire, as will be clear from Fig. 4, double-acting, 
They are cast in a single block for each furnace. The | 
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| ends of the cylinders nearest the furnace front are in 


communication with one another, so that the water 
pressure acts upon all the pistons at once and tends to 
withdraw the fire-bars all together. The supply pipe 
from the hydraulic-control unit is the lowest of the 
four seen across the furnace front in Fig. 1. The 
outer ends of the cylinders have each separate connec- 
tions in the centre of their covers. These connections 
are led, in a regular order, to the three upper pipes 
of the four just referred to. As long as both the outer 
and inner ends of the cylinders are subjected to the 
same water pressure the pistons and the attached fire- 
bars are locked in place. When, however, the top 
pipe of the four is opened to exhaust, three of the 
fire-bars, widely separated from each other, are with- 
drawn by the pressure on the inner side of their 
actuating pistons. The exhausting of the other two 
pipes will, in turn, cause the withdrawal of the three 
fire-bars linked up with each of them. The whole of 
the bars being withdrawn, the pressure is exhausted 
from the lowest pipe, that is, from the inner side of 
all the pistons, and is admitted through the three upper 
pipes. The whole set of fire-bars then moves forward 
simultaneously, taking a fresh charge of coal into the 
furnace and moving the partly consumed fuel through 
the zone of combustion to the ashpit. A pause follows 
each movement, in order to allow the new coal time 
to cake partially. 

The hydraulic unit consists of a double-acting 
hydraulic cylinder provided with a number of poppet 
valves controlling the flow of the water to the fire- 
bar cylinder pipes. 


Travel of 
Firebar 





The piston rod carries a crosshead | 
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BLACKBURN. 
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actuating the poppet valves as the piston traverses 
the cylinder. 

The hydrauli¢ unit itself is controlled by a single 
needle valve, the regulation of which determines the 
speed of the stoker. As stated earlier, the water supply 
to the unit is derived from the boiler-feed pump. The 
exhaust water is passed into the hot-well, as it is not 
contaminated by lubricating oil. Operation from the 
feed pump is the normal arrangement, but any other 
source of water of suitable pressure can be employed 
equally well. In any case, it is stated, the consump- 
tion is small. The upkeep costs are claimed to be a 
minimum, as the hydraulic operation does not result 
in breakdown in case of a jam in any of the moving 
parts. 

An eight-hour test of a Lancashire boiler, 8 ft. 6 in. 
in diameter by 30 ft. long, fitted with the Nesfield 
hydrauli cstoker showed the following results :—The 
grate area was 38-5 sq. ft., and the average weight of 
coal burned per hour was 784 1b. The draught available 
was derived from a chimney and, measured in the side 
flues, was 0-50 in. of water. This kept down the rate of 
firing to 20-3 lb. per square foot of grate per hour to 
ensure smokeless combustion, but an evaporation of 
10-4 Ib. of water from and at 212 deg. F. was obtained. 
The economiser was by-passed and the feed-water 
temperature was 60 deg. F. The efficiency of the 
boiler under these rather adverse conditions was nearly 
73 per cent. The fire was maintained at a depth of 
8 in. measured at the edge of the gate. The coal hada 
calorific value of 13,850 B.Th.U. per lb. as fired, and 
the fusion point of the ash was low with a tendency to 


at each end, between which is a pair of cam-bars | clinker. 
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TENDERS. 


We have received from the Department of Overseas 
lrade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case 
46,363 kge., black sheets; 3,810 kg., 
and small quantities of copper 
Argentine State 
15,198.) 


18 


Steel Sheets, d« 
plain galvanised sheets, 
snd brass sheets, expanded metal, &c. 
Oilfields, Buenos Aires ; July 1 (GLY. 

Sicel for Locomotive Furnaces, comprising 21,000 kg., 
10,300 kg., steel plates Rio 
Porto Alegre ; 4 


sectional steel, and about 
(jrande do Sul State Railways, 
(GY. 15,199.) 

Pipes, spun iron, spigot socket, 
and specials, in sizes ranging from 3 in. to 12 in. diameter, 
Singapore Municipality tenders received in London or 
August 12. (G.Y. 15,200.) 
Railway Rolling Stock, comprising 72 
oaches complete ; 72 complete electrical equipments for 

motor coaches ; 144 motor bogie trucks, electrical 
portions for the 72 motor coaches. Alternatively, 72 under 
32 sets complete electrical equipment for 32 
128 sets complete electrical equipment 
without driving ends. South 


Harbours; July 22 (G.Y 


June 27 


cast and or steel ; 


Singapore until 


Electric motor 


the 72 


frames ; 
trailer coaches 
for 128 trailer 
\frican Railways 
15.205.) 


‘ oache 3 
and 


Telephone Cable, 150 miles, one conductors, 

cotton-covered, impregnated and lead 
Post and Telegraph Department, Wellington, 
August 2 (A. Y. 13,094.) 


pair, 20-lb 
enamel and 
sheathed 


New Zealand ; 
Wire, 


india-rubber insula 
Wellington, 


150 miles, tinned, annealed-copper, vulcanised 
“dd Post and Telegraph Depart 
ment New Zealand; August 12. (A.\ 
13.0905.) 

Telephone Cable, 
25 pair, 


Wellington, 


5 miles of 15-pair, 3 mules of 20-pair, 
Post and Telegraph 
Zealand ; August 5 


2 miles of lead -covered 


New 


and 
Department, 
A.Y. 13,096.) 
100,000, similar to B.P.O 
lelegraph Department, 
S A.Y. 13,100.) 


elain, small 
Post 


Ze aland ; 


Insulators, 
nsulator No 
Wellington, New 

Portal Jih ¢ 
South African 


duly 4,.\ 
Wire, 50 miles, P.B.J 


tion 365-G. Post and 
New Zealand; August | 
Telephone Equipment, « 500 
B.P.O. No. La B.P.O 
Telegraph Department, Wellington, New 
30 (A 13,108.) 
Blocks 400. for 
200 for 25-pairs 


Wellington, Ne 


por 
2 and 
August 


driven 15-ton 


Johannesburg 


electrically 
Harbours, 


rane, one, 

Railways and 

20 13,101 

insulated, to B.P.O 

raph Department, Wellington, 
\.Y. 13,103.) 


specifics 


bell receivers, 
No. 2 Post 
Zealand ; 


MMprising 
and 2,000 ear preces, 
mia 
duly 

Junction 200 for 
and 


tele phone cables 
Post and 


Zealand ; 


Telegraph 


20). pairs : 
ugust 6 


Department, Ww 


13.109.) 
Post and 


Zealand ; 


2 000, th 


Wellington, 


Telegraph 
August 


Giuy Clam, 
Department 
(GY. 15,203.) 

Pipes, salt-glazed ware, 
ance with B.S.1. specification No. 65 
Indian Stores Department 
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‘CHES AND TRIAL TRIPS. 

Singk screw paassenyer and cargo motorship 
for in the Pacific two-stroke 
Burmeister and Wain Diesel engine Launch, May 16 
Main dimensions, 465 ft. by 64 ft. by 40 ft. Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
Messrs. The Fast As Company, Limited, Copen 
hagen 


Moira ‘ 
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LAU 


CANADA 


Rervice double-acting, 


for atic 


welded, oil 


working 


acrow ctr ar 
iting 


p 
Wach k 


Main dimensions, length, 


mk « amet po ma re engine 
ith a Bauer 
rrial trip, May 23 
beam, 42 ft. 2m deadweight carrying capacity, 
Built and e xigined by Messrs. Swan, Hunter, 
Richardso.:, Limited, Wallsend-on-Tyne, 


Marna Company, Os 


nm conpunction w w-pressure steam 
turbine 
245 tt 
2.240 tons 


nd Wigham 
Mesars. Tl 


(Cock, w sen-vomg steam tug; 
June 1 Mai di 
t. by 12 ft. 6in Built by Messrs 
Company, Limited, Birkenhead, 
The Liverpool Screw Towing and 


Liverpool 


(;REBI Single-sere 


triple-expansion  engrine Launch, 
Mott 
Cammell Laird and 

» the order of Messrs 
Lighterage Company, 


Nancy H."’—Single-screw, oil-tank motor barge for 
arrying petroleum in bulk on the River Severn; six- 
cylinder Hiosel engine by Messrs. Ruston and Hornsby, 
Limited, Lincoln, installed by Messrs. Plenty and Son, 
Limited, Newbury. Launch, June 1. Main dimensions, 
57 ft. by 18 ft. by 7 ft. 6in. Built by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby, for 
Messrs. John Harker, Limited, Knottingley. 
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ENGINEERING. 


PERSONAL. 


Messrs. Tae AssocraTrep EqvuremMent CoMPANY, 
Limirep, Southall, Middlesex, are constructing a rail-car 
erecting shop. The building is 100 ft. long, has a clear 
span of 60 ft., and will contain four roads, each aecommo- 
dating one rail car. One road will be provided with a 
fully-lighted pit 60 ft. in length. It is anticipated that 
the new shop will be in use in a month’s time. 

REFRIGERATION COMPANY, 
Water-street, Liverpool, 2, 
on the North-East Coast 


LIVERPOO! 
House, 
business 


THE 
Colonial 
increased 


MESsRs. 
LIMITED, 
owing to 


|}and in Scotland, have now opened an office at Pearl- 


buildings, Northumberland - street, Newcastle - upon- 
Tyne, 1. 

Mr. Guy F. Dowpine, A.M.I.Mecu.E., has resigned 
his position as manager of the Engineering Section at 
British Industries House, Marble Arch, London, W.1. 
Communications should be addressed to him at 4, Grange- 
road, Barnes, London, 8.W.13. 


Masor F. L. Watson, M.Inst.C.E., M.I.Mech.E., Post 
Office House, Leeds, has been appointed representative 
for Messrs. G. and A. Harvey, Limited, Albion Works, 
Woodville-street, Govan, Glasgow, 8.W.1, in Yorkshire, 
Lancashire, Cheshire, Nottinghamshire, Derbyshire, and 
Lincolnshire 

Mr. S. McEwen, A.R.S.M., 
his office from Aldwych House, 


Bedford-square, London, W.C.2. 


has removed 
No. 1, 


A.1L.M.M., 
Aldwych, to 
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NOTES FROM THE NORTH. 


Griascow, Wednesday, 


Scottish Steel Trade.—Conditions in the Scottis} 
steel trade are practically unchanged since last report 
and a steady run is assured until the holiday stopp 
|}in mid July. Some makers have quite a large ton: 
| booked and are being pressed for delivery by consum 
with the result that output figures are mounting 
Forward business is not too plentiful at the mom 
but inquiries are better and the prospects are quité 
favourable. A few new contracts have lately been 
booked by Clyde shipbuilders and the Tay and the Forth 
have also been favoured by shipowners during the 
week or two. The Structural Engineers’ Associat 
and the steel makers have now ratified the agreement 
| with regard to sales of material to firms outside thy 
Structural Engineers’ Association who were, incidentally, 
under-cutting. The prices will remain unchanged to 
all but, by agreement, only members of the association 
will be permitted to contract forward. This is expected 
to obviate a lot of quite needless competition which was 
unremunerative. Active conditions continue in the 
black-steel sheet trade and a steady demand is general 
| for supplies for the home market. The lighter gauges 
have not been selling very freely of late, but the outlook 
shows a brighter tendency. Export orders are poor, 
but inquiries are now in the market for a large quantity 
of black sheets and plain galvanised sheets for the 
Argentine State Oilfields. Tenders are due by July | 
The following are the current market quotations : Boiler 
plates, 91. 5s. per ton; ship plates, 8. 15s. per ton; 
sections, 81. 7s. 6d. per ton; black-steel sheets, | in., 
81. 10s. per ton, and No. 24 gauge, 101. 108. per ton; 
and galvanised corrugated sheets, No. 24 gauge, 131. per 
4-ton all delivered at 


ton, in minimum lots, Glasgow 
| Stations. 

Malleable-lron Trade. 
malleable-iron trade of the West of Scotland, as well as 
that amongst the re-rollers of steel bars, noted 
recently, is well maintained and outputs are increasing 
| steadily. Orders are coming in more freely and with 
competition from the Continent practically absent for th: 
present the outlook is distinctly brighter. Prices show 
no change and are as follows :—Crown bars, 91. 15s. per 
ton for home delivery, 91. 5s. per ton for export ; and re 
rolled steel bars, 81. 12s. per ton for home delivery, and 
7l. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade a steady demand is general and to-day’s production 
is being readily absorbed. Forward business is not too 
good at the moment but makers are very optimistic 
Prices are unchanged and the following are the current 
quotations Hematite, 7ls. per ton delivered at the 
steel works, and foundry iron, No. 1, 72s. 6d. per ton, 
jand No. 3, 70s. per ton, both on trucks at makers’ yards 

Scottish Pig-Iron Shipments.—-The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 1, amounted to tons. Of 
that total 165 tons went overseas and 60 tons coastwise. 
During the corresponding week of last year the figures 
were 75 tons overseas and 43 tons coastwise, making a 
total shipment of 118 tons. 


The 


improvement in the 


hers 


Shipbuilding..Some interesting contracts have 
recently been placed with shipbuilders, and the outlook 
in the industry is a shade better. Messrs. The Greenock 
Dockyard Company, Limited, contracted to build a 
steamer for the Scottish Shire Line. She will be 470 ft 
in length and have a deadweight of 10,500 tons.— Messrs 
Ferguson Brothers, Port-Glasgow, have received an order 
for a special service vessel for abroad, as well as an order 
for a small cargo vessel for local owners.—-Messrs. The 
Caledon Shipbuilding and Engineering Company, 
Limited, Dundee, have booked an order for a passenger 
and cargo vessel for Messrs. James Currie and Company, 
Leith. This vessel will be similar to the one built for 
the same owners last year, but with improved accom 
modation.—Messrs. The Caledon Company have 
received the contract to build a passenger and cargo 
steamer for the General Steam Navigation Company, 
London. This vessel will be about 300 ft. in length and 
will be supplied with triple expansion engines by Messrs 
| J. G. Kineaid and Company, Greenock.—A third order 
was also booked by the Caledon Company, and it is for 
a passenger vessel for Messrs. Hall, Angier and Company, 
Limited.—Messrs. The Burntisland Shipbuilding Cor 
pany, Limited, have booked orders for five coal-carrying 
| steamers during the past month. Two of these vessels 
are to be constructed for Messrs. Cory Collieries, Limited, 
London, and the other three are for the Fulham Borough 
Council. the 


also 





The output from Scottish shipyards during t 
month of Mav amounted to nine vessels totalling 13,546 


tons, made up as follows : 
Tons 
13,405 


176 
1 


Vessels. 


The Clyde 
The Forth 
| The Dee 


| 9 13,846 

| The Clyde total for the year to date is now 25 vess 
aggregating 68,688 tons. For the same five months last 
year the launches totalled 29,340 tons. 








Tne VartaBie-Prrcx Arrscrew: Errarum.—W 
regret that in an article on this subject which appearet! 
| in our last week's issue on page 561 ante, the figures given 
| by Mr. Folland as a result of tests carried out on 4 
Gloster Gamecock with and without a variable-pitch 
| airscrew were accidently reversed. The first sentence 
of thequotation should read as follows: “the take-oll 
run was 90 yards with a variable-pitch airscrew compared 


with 122 yards for a fixed-pitch screw. 
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_ ENGINEERING. 


NOTES FROM SOUTH YORKSHIRE. | NOTES FROM CLEVELAND AND 


SHEFFIELD, Wednesday. 

/ron and Steel.—Though progress in some branches is 
slow, confidence is more widespread. Steel-melting | 
departments are accounting for bigger outputs. The | 
demand for basic steel billets is above the level of three 
months ago. Similar improvement is reported in the call 
for acid steel. Consumption of hematites and pig-iron 
is substantially greater. The scrap market has several 
bright features. Buying of all classes of scrap has been 
maintained at a level that augurs well for the future. 
Some sections of the heavy machinery and engineering 
trades could handle more orders comfortably, but on 
the whole the position is full of promise. Railway 
rolling-stock orders are circulating more freely. During 
last week 52 wagon-loads of equipment, including wheels, 
axles, tyres, springs, and buffers, left this area for Russia. 
India is also purchasing more liberally. Shipbuilding 
yards are importing bigger tonnages of forgings and 
castings, along with tools and plant. Sheffield works 
specialising in the manufacture of hollow forgings, 
boiler drums, and equipment used in the production of 
oil and petrol from coal, hope to benefit considerably by 
the erection of new plant in various parts of this country. 
Good business is being done in agricultural machinery 
and parts. Producing firms report that the season is the 
best since the war. Not only do British requirements 
show a marked increase, but the Colonies and other 
overseas markets have placed orders freely. Gold- 
mining enterprises abroad show a strong partiality for 
Shettield-made plant, while silver mines in India and 
China are using more locally-produced tools and machines 
than ever before. The demand for aircraft and auto- 
mobile steels is considerable. Output of stainless steel 
during the first quarter of the year shows an increase of 
20 per cent. over the corresponding period of a year ago. 
There is a heavy call for magnet steel and magnets. 
The automobile and wireless industries are big buyers. 
One of the largest permanent magnets ever made in this 
country has been produced by a Sheffield firm. It has 
been sent to the Cavendish Laboratory, Cambridge. 
Export business in tools is growing. Engineers’ small 
tools are active lines. The light foundries are working 
it increased capacity. ° 

South Yorkshire Coal Trade.—While the inland 
demand for most classes of fuel shows improvement, 
overseas requirements have not been maintained. Rail- 
way companies are preparing for the Whitsuntide holi- 
days, and have taken large deliveries of best hards. 
lron and steel works are absorbing increased tonnages. 
Best steams and cobbles are in short supply for foreign 
consumption. The housecoal market has not main- 
tained recent improvement. Foundry and furnace 
coke are on the easy side. Quotations are: Best branch 
handpicked, 23s. to 25s.; Derbyshire best house, 19s. 
to 2ls.; Derbyshire best brights, 16s. 6d. to 18s. ; best 
screened nuts, 16s. to 17s. ; small screened nuts, 15s. to 
lis. 6d.; Derbyshire hards, 16s. 6d. to 17s. 6d.; York- 
shire hards, 16s. 6d. to 17s.: rough slacks, 8s. to 9s. ; 
and nutty slacks, 7s. to 8s. 6d. 








British STANDARD SPECIFICATIONS FOR ASPHALTIC 
Roap Surracine.—Highway engineers, and all con- 
cerned with the construction of roads, will be interested 
in the five specifications, relating to asphalt road surfacing 
by the hot process, recently issued by the British Stan- 
dards Institution. Specification No. 348-1935 refers to 
compressed rock asphalt and supersedes No. 348-1928. 
No. 594-1935 refers to rolled asphalt, fluxed lake asphalt 
and asphaltie bitumen, and supersedes Nos, 342, 343, 344 
and 345. No. 595-1935 is concerned with rolled 
asphalt ; fluxed natural asphalt and asphaltic bitumen. 
No. 596-1935 refers to mastic asphalt surfacing ; fluxed 
lake asphalt and asphaltic bitumen, and supersedes 
No. 346-1928. No. 597-1935 refers to mastic asphalt 
surfacing ; fluxed natural asphalt and asphaltic bitumen. 
\ll may be obtained from the Publications Department 
of the Institution, 28, Victoria-street, London, S.W.1. 
Nos. 594 and 595 are 5s. 3d. each post free, and the other 
three are 2s. 2d. each post free. 


rue Lystrretre or Brirish FouNDRYMEN.—The 32nd 
innual conference of the Institute of British Foundrymen 
will be held in Sheffield from July 2 to 5. The annual 
yeneral meeting will be held in the Mappin Hall of the 
University, St. George’s-square, at 5 _. on July 2. 
lhe conference will open in the Mappin Hall at 9.15 a.m. 
n July 3, when, after an official welcome, Mr. J. E. 
Hurst will deliver his presidential address. This will 
be followed at 10.45 a.m. by the first Edward Williams 
Lecture on “* Man and Metal,” delivered by Sir William 
Larke. The remainder of the morning and the whole 
of the morning of July 4 will be devoted to the discussion 
t the followmg papers: “ Refractories for Foundry 
Use,” by Mr. W. f. Thess “Sand Problems in a Brass 
Foundry,” by Mr. F. Howitt; “ Steel Castings,” by 
Dr. W. H. Hatfield, F.R.S.; “ Research on Steel Cast- 
ings,’ by Professor J. H. Andrew; ‘‘ The Influence of 
lemperature Gradients in the Production of Steel 
Castings,”” by Mr. G. A. Batty; “‘ Castings,”’ by Messrs. 
W. Machin and M. C. Oldham; “Notes on Ingot 
Moulds,” by Dr. T. Swinden and Mr. G. R. Bolsover ; 
“The Making of Large Castings by Loam Moulding,” 
by Mr. H. Fabre ; “ German Iron Foundry Progress in 
Piston Rings, Brake Drums, and other Automobile 
Castings,” by Mr. W. A. Geisler; and “ Relationship in 
Vast-Lron Test Results,”” by Mr. G. L. Harbach. e 
afternoons of July 3 and 4 will be devoted to works 
visits, while a whole-day excursion into Derbyshire has 





been arranged for July 5. The annual banquet will be 
held at the Royal Victoria Station Hotel at 7.30 p.m., 
on July 3. The offices of the Institute are at St. fo | 
street Chambers, Deansgate, Manchester, 3, 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Market transactions in 
Cleveland pig-iron are few and small, due to the sta- 
tistical situation. The extremely restricted output is 
barely enough for current needs, and is absorbed as it 
becomes deliverable, while stocks have shrunk to almost 
vanishing point. Makers have virtually no iron to offer 
for shipment to foreign destinations and consequently 
take no heed of the comparatively low prices Continental 
customers offer for Tees-side brands. Much of the small 
make is going into use at producers’ own consuming 
works. Ironmasters expect to make further sales to 
firms in Scotland. Fixed minimum delivery prices are 
firm at the equivalent of No. 3 g.m.b. at 67s. 6d. here, 
69s. 6d. supplied to North of England districts beyond 
the Middlesbrough zone, 67s. 3d. Falkirk, and 70s. 3d. 
Glasgow. 


Hematite.—Conditions in the East Coast hematite branch 
of the trade are in favour of producers. With stocks 
either sold, or earmarked for consumption, and output 
barely sufficient to meet requirements of British works, 
makers are independent of export trade. Continental 
hematite is offered freely in markets abroad on terms 
with which Tees-side ironmasters cannot compete, but 
producers here are unlikely to endeavour to open up 
negotiations with Continental customers until facilities 
for payment improve considerably. Local consumption 
of hematite is increasing and deliveries to the Sheffield 
district, and to the Midlands, promise to be, at least, 
maintained. Quotations are strong on the basis of No. 1 
grade of iron at 69s. for use on Tees-side, 71s. delivered to 
Northumberland and Durham, 75s. to 78s. delivered to 
various parts of Yorkshire, 79s. to Birmingham, and 
75s. to Scotland. 

Foreign Ore.—Consumers of foreign ore have still 
large quantities to accept under old contracts, and are 
buying very little, but sellérs predict rise in values when 
negotiations for renewal of contracts open. Imports in 
May reached 152,150 tons, as compared with 125,147 tons, 
in April. The recognised price of best rubio still stands 
at 17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful and in only very moderate request, users being 
well bought. Good average qualities are on sale at 19s. 
delivered to Tees-side works and that price might be 
shaded. 


Manufactured Iron and Steel.—Aggregate tonnage 
output of semi-finished and finished iron and steel is 
heavy, and is increasing. Inquiries circulating are not 
entirely on home account, and indeed rather considerable 
sales of finished steel to distant overseas destinations are 
hoped for. Subject to the usual rebates, principal market 
prices for home consumption stand : Common iron bars, 
91. 12s. 6d.; packing (parallel), 8l.; packing (tapered), 
101.; steel billets (soft), 51. 12s. 6d.; steel billets 
(medium), 7/. 2s. 6d.; steel billets (hard), 71. 12s. 6d. ; 
iron and steel rivets, 11/. 10s. ; steel boiler plates, 91. 5s. ; 
steel ship plates, 8/. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 81. 158. ; heavy sections of steel rails, 81. 10s. for 
parcels of 500 tons and over, and 91. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 gauge) 
are 101. 10s. for delivery to home customers, and 9l. 5s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge) are 131. for delivery to home 
customers, and 111. 5s. f.0.b. for shipment overseas. 


Scrap.—vValues of iron and steel scrap are well main- 
tained. Heavy steel keeps at 52s. 6d., but complaint is 
heard that a consuming works is taking supplies of 
imported material and has suspended deliveries from 
local merchants. There is however continued scarcity 
of material of good quality. Light cast-iron is 44s. ; 
heavy cast-iron, 52s. 6d.; and machinery metal, 55s. 


Imports of Iron and Steel.—Imports of iron and steel to 
the Tees last month totalled 4,778 tons, comprising 46 tons 
of pig-iron, 4,001 tons of crude sheet bars, Billets blooms 
and slabs, and 731 tons of plates, bars, angles, rails and 
joists. In the previous month aggregate unloadings 
amounted to only 1,844 tons comprising 530 tons of pig- 
iron, 1,236 tons of crude sheet bars, &c., and 78 tons of 

lates, bars, angles, &c., and in the pre-war month of 
May, 1914, the total loadings were 5,018 tons, comprising 
75 tons of pig-iron, 3,279 tons of crude sheet bars, &c., 
and 1,664 tons of plates, bars, angles, &c. 


Tees Iron and Steel Shipments.—Shipments of iron and 
steel from the Tees in May were the lowest recorded for 
any month this year. Aggregate loadings amounted to 
only 41,685 tons, as compared with 55,471 tons in April. 
Last month's clearances were composed of 9,914 tons of 
pig-iron, 1,901 tons of manufactured iron, and 29,870 tons 
of steel. Of the pig-iron shipped, 4,663 tons went coast- 
wise and 5,251 tons abroad; of the manufactured iron 
cleared, 1,560 tons went coastwise, and 341 tons overseas, 
and of the steel loaded, 10,617 tons went coastwise, and 
19,253 tons overseas. Scotland was, as usual, the largest 
customer for pig-iron, taking 3,848 tons, while the Union 
of South Africa received 1,434 tons, Denmark, 975 tons ; 
Italy, 735 tons; Sweden, 450 tons; and Germany, 
365 tons. The Straits with an import of 218 tons were 
the largest’ buyers of manufactured iron. The principal 
customers for steel were : Argentine, 2,913 tons ; India, 
2.580 tons ; Canada, 2,123 tons; Union of South Africa, 
2,005 tons ; Russia, 1,731 tons; Lithuania, 1,396 tons ; 
and Iraq, 1,091 tons. 








Tue lron AND STEEL INstiTUTE.—The annual autumn 
meeting of the Iron and Steel Institute will be held in 
Manchester from September 16 to 18, 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
Welsh Coal Situation.—After prolonged delays, steamers 
due to load at the Welsh ports began to arrive in fair 
numbers, and the coal shipment ition has materially 
improved. With loading berths better filled than for a 
long while, and in some cases vessels waiting turn, coal 
exporters have made special efforts to utilise as far as 
possible the ample shipment facilities provided by the 
Great Western ilway Company and make up arrears 
of deliveries before the Whitsun holidays. The reduc- 
tion of the greatly excessive stocks of large coals will give 
more regular employment at the pits and enable supplies 
of smalls and sized coals, for which there is so good a 
market, to be increased, With the completion of arrange- 
ments for shipments before the holidays more attention 
been given to deliveries in mid and late June, and 
some booking has been made but not to a sufficient 
extent to ensure regular working of the pits. Contract 
business lately has n chiefly in rather small dimen- 
sions, the principal business being that of the Argentine 
Government for 40,000 tons to 50,000 tons of Welsh 
classes for delivery in July and August. The figures of 
the joint auditors presented to the Welsh Coal Board 
on June 1, relating to the three months ended April 30, 
showed further serious deterioration. Not only will the 
miners’ wages for the three months from June | remain 
on the minimum of 9 | per cent. above the standard of 
1915, but it is shown how serious is the burden of the 
Welsh coal owners. The output for the three months 
dropped to 8,839,000 tons, a reduction compared with 
the period ended April, 1934, of 541,000 tons ; exports 
were 4,243,000 tons, a reduction of 270,000 tons, and home 
consumption 4,596,000 tons, a reduction of 271,000 tons. 
There was a reduction in the three months compared with 
the previous three months in pit head proceeds from 
6,039,998. to 5,403,3991., and in proceeds per ton from 
13s. 5-45d. to 13s. 2-88d., and in total wages paid from 
3,764,9461. to 3,376,0241., while wages per man shift 
dropped from 9s, 2-76d. to 9s. 2-66d. The total loss 
of working increased from 129,7831. to 223,1881., the loss 
per ton from 3-47d. to 6-56d. The output per man-shift 
rose from 20-95 ewt. to 21-24 ewt., attributable to 
the greater use of machinery. 


Iron and Steel T'rade.—In the iron and steel and allied 
trades in South Wales and Monmouthshire appear to be 
making steady though somewhat intermittent progress. 
The steel works and tinplate establishments have lately 
increased their activity in anticipation of the check over 
the Whitsun holidays, which will bring down the total 
production to about the recent average. The starting 
of the second blast furnace at the Cardiff Dowlais works 
recently mentioned is e3 ted to result in a TE 
increase in the output of pig-iron, although the yield so 
far has not expanded in proportion as the operations have 
been slowed down at the first furnace, and it will take 
some time to work up the output of the newly-started 
plant. The progress at the new Dowlais steel works at 
Cardiff is stated to be very satisfactory, and these works 
are likely to be brought into service somewhat earlier 
than was originally anticipated. The new blast furnace 
in connection with the 2,000,0001. reconstruction scheme 
will be commenced a little later. Generally the demand 
for Welsh iron and steel is for home consumption, ex- 

ansion in foreign demand being slow. The bulk of the 
Weish-made steel goes to the tinplate and galvanised 
sheet works. Imports of Continental steel are strictly 
limited by the reeent cartel agreement, while substantial 
quantities of scrap are being imported. Welsh steel 
tinplate bars are 5l. 2s. 6d. per ton delivered in the 
district. Galvanised sheets are 11/. 5s. per ton and tin 
plates 18s. 2d. per standard box f.o.b. 








GoLpEN JUBILEE oF Messrs. AsHMORE, BENSON, 
Pease AND Company.—The firm of Messrs. Ashmore, 
Benson, Pease and Company, Limited, Parkfield Works, 
Stockton-on-Tees, was incorporated in its present form 
fifty years ago, and the attainment of the Golden Jubilee 
is to be celebrated at Scarborough on Whit-Tuesday, 
June 11. 


Commerce wita New ZeaLtanp.—Mr. R. Boulter, 
C.M.G., H.M. Trade Commissioner at Wellington, New 
Zealand, is now in this country on an official visit. 
Mr. Boulter will be available at the offices of the Depart- 
ment of Overseas Trade in Westminster until June 17, 
for the purpose of interviewing manufacturers and 
merchants interested in the export of United Kingdom 
goods to New Zealand. He will also visit a number of 
industrial centres in the provinces. Firms desiring 
interviews with Mr. Boulter should communicate with 
the Department, at 35, Old Queen-street, London, S8.W.1, 
quoting reference No. 509/1/1935. 


Brrtisx Civit Aviation.—British commercial aviation 
has just reached another milestone in its history, namely, 
the completion of sixteen years of pioneer progress. It 
was in May, 1919, that civil flying in Great Britain 
received the official permission of the Air Ministry to 
commence operations, and immediately a series of 
demonstration flights was organised, culminating a few 
months later in the establishment of a daily service for 
cee oe and freight between London and Paris. 

rom that pioneer service, the European airway system 
has grown from year to year until it now comprises over 
60,000 miles of routes, while, this summer, upwards of 
150 cities and towns on the Continent are connected 
with London by regular high-speed flying routes. British 
services operating from mdon have increased from 
250 miles in 1919 to approximately 20,000 miles of 
European and Empire routes in 1935, 
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tests on stouter samples of other materials. 
long assumed that these differences might be due 
| to errors in the machines used in the comparative 
| tests, particularly in the Haigh electro-magnetic 
| machine, 
| observed—has always indicated the lower value. 
Such doubts have been removed by experience ; 


provides means for comparing the fatigue strengths 
under a wide variety of conditions, and this is a 
matter of some practical importance because, in 
service, the variation of stress in the wires of a rope 
partakes of both actions, bending and tension. 

In the University of Sheffield, Professor Lea has 
used improved forms of grips, described in our issue 
of May 4, 1934, page 503, and in a number of steel 
wires tested in air has found bending fatigue limits 
that are usually somewhat less than 25 per cent. of 
the ultimate tensile strength of the wire. In one 
of these samples, tested also at Greenwich in a 
Haigh-Robertson machine, the fatigue limit was 
found to lie between 26 and 27 per cent. of the 
ultimate, and the agreement between the results 
appears satisfactory. The two machines used in 
this comparison both operate by rotating bending 
and differ only in the distribution of bending moment 
along the length of the sample during the test. 
Whereas the Sheffield machine applies uniform 
bending moment along the whole length including 
the grips, the Haigh-Robertson machine—recently 
described in our columns*—produces a sine curve 
of bending moment giving maximum stress at 
mid-length and complete freedom from stress in 
the grips at the two ends. Close agreement has 
been found also between the results given by the two 
machines when used to test wires of aluminium. 

In Sheffield, Professor Lea has also made tests 
on wires subjected to pulsating tension in a Haigh 
electro-magnetic machine, and in this case has found 
definitely lower fatigue limits for the semi-range 
of pulsation. In pulsating tension, the maximum 
stress required to cause fatigue is greater than in 
rotating bending, but the range of variation required 
is less, and the semi-range likewise—and it is upon 
this latter basis that comparisons are more commonly 





drawn between the results of the two methods of 
testing. 


Such evidence, that the limiting semi-range in 
| wire is lower for pulsating tension than for bending, 
is in agreement with the results of corresponding 
It was 


which—-when differences have been 


and the mechanical Gorin of the electro-magnetic 


* See ENGINEERING, vol. exxxviii, page 139 (1934). 
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machine is in fact such that errors should be very 
slight. The initial stresses due to bending or torsion 
are readily reduced to negligible quantities and, as 
can be verified in a simple manner, the measured 
loads are applied uniformly across the whole section 
and along the length of the testpiece. The results 
of a particularly careful series of comparative tests, 
carried out by the Bureau of Standards at Washing- 
ton and described in a paper by R. D. France 
(1931) indicate that 
rotating bending may be anything from 0 per cent. 
to 35 per cent. higher than for direct stresses 
alternating in different metals between equal 
of tension and compression, and it 
may recalled that this latter semi-range—in 
most metals—is itself higher than the value found 
when tensile stresses pulsate in magnitude without 
reversing to act as compression. 

A research paper recently issued by the Bureau of 
Standards, Washington, describes tests carried out by 
S. M. Shelton and W. H. Swanger and throws new and 
valuable light on fatigue in steel wire. Comparative 
tests have been made on nine samples tested in 
bending and on four tested in pulsating tension in 
Haigh electro-magnetic machines. Two of the 


intensities 
be 


samples were tested by both methods, and it is| 


clear that the limiting ranges for pulsating tension 
are very much lower than for bending. In bending, 
the limiting semi-range is greatly increased by 
machining or polishing the surface of the wire ; 
and in pulsating tension, the limiting range is almost 


independent of the maximum stress reached during | 


the cycle of pulsation. 

In a galvanised heat-treated bridge wire of just 
over 100 tons ultimate tensile strength, the fatigue 
limit in bending was found by Shelton and Swanger 
to be 22 per cent. of the ultimate, or 27 per cent. 
when the zine coating was stripped. 


11-8 per cent. to 10-7 per cent. with different cycles 


of stress reaching maximum values up to 78 per cent. | 
A cold-drawn bridge wire of the | 


of the ultimate. 
same analysis (0-75 C., 0-50 Mn), tested under 
pulsating tension indicated limiting semi-ranges 
from 13 per cent. to 9-6 per cent. of the ultimate, 


the lower ratios being for cycles reaching higher | 


sample 
is clear 


maximum stresses; and a_ third 
indicated correspondingly low ratios. It 
that low ratios may be expected under pulsating 
tension in a wide variety of circumstances. 

A sample of Swedish valve-spring wire, on the 
other hand, gave 25 per cent. in pulsating tension 
and 30 per cent. in bending. This is a difference 
of much less importance, and indicates that the 
difference in question depends on the material. 

Among other important effects illustrated by 
Shelton and Swanger’s work is that of machining 
and polishing. The samples used were initially of 
0: 192-in. diameter, and for certain of the bending 
tests, the mid-parts were reduced to 0-150 in., 
with a radius of curvature of 9{ in. As a conse- 
quence, the semi-range in bending was increased, 
in the bridge wire mentioned above, from 22 per 
cent. or 27 per cent. to 49 per cent. of the ultimate ; 
and in another sample of Swedish valve-spring 
wire from 34 per cent. to 56 per cent. No tests 
are mentioned to show whether the fatigue limit 
under pulsating sress is correspondingly influenced 
by machining and polishing. 

The great increase in fatigue strength that results 
trom machining and polishing is attributed by Shel- 
ton and Swanger to the removal of surface imper- 
fections, but this term probably embraces a wide 
different effects that require further 
investigation. In a recent issue (page 457 ante), | 
Dr. Goodacre discussed the effects of surface finish | 
and lubrication and give results obtained in tests 
carried out in Haigh-Robertson machines operating 
in the Research Laboratory at Musselburgh. In a 
wire of 94-5 tons ultimate tensile strength, the 
limiting semi-range of the wire “as drawn” was 
found to be 23-9 per cent. of the ultimate in air, 
or 20-2 per cent. when the surface was covered with 
lubricant. The corresponding figure for polished 
wire in air was found to be 29-7 per cent., a figure 
which falls far short of those now given by Shelton 
and Swanger for wires that had been machined to 


variety of 


* Journal of Research of the United States Bureau 
tf Standards, Vol. 14, January, 1935, page 17 


the limiting semi-range for | 


But in pul-| 
sating tension, this same galvanised wire gave only | 


also | 


| before 
| Incidentally in connection with food supplies it | 
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cold-drawn steel springs alike, the removal of a 
layer of perceptible thickness appears to be desirable 
in order to attain the full fatigue strength of the 
material, but some of the results quoted indicate 
that further investigation is still required. 
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‘THE ACHIEVEMENTS OF SCIENCE. 
THE advance of science during the past twenty- 
five years has covered so wide a field that the task 
of summarising it has appeared too formidable 
for some to attempt it, and Sir Frank E. Smith is to 
be congratulated therefore on the clear and succinct 





manner in which he attacked the subject at the 
Jubilee Luncheon of the Society of Engineers held 
on Monday last, His Majesty’s birthday, at the | 
St. Ermin’s Hotel. Col. H. C. Hawkins, presiding, 
introduced Sir Frank, stating that the occasion 
celebrated not only His Majesty’s Jubilee, but also 
la jubilee of their society, twenty-five years having 
|elasped since the amalgamation with the Society of 
| Civil and Mechanical Engineering. 

Sir Frank Smith’s interesting summary com- 
menced with something in the way of a broad 
review touching upon some of the developments 
likely to impress most strongly the average person, 
such as, in the case of women, the introduction of 
jartificial silk and the application of plastics to| 

various purposes ; and in the case of men, the great | 
changes which had been brought about in all com- | 
ponents of the motor car, in which practically every- | 
thing had been transformed during the past twenty- 
five years. The greater part of the address, how- 
ever, was focussed on four “ pictures,”’ one of which 
was biological in aspect, while the second was 
concerned with food, the third with cutting tools 
and the fourth with the atom. 

Dealing with the first, Sir Frank pointed out that 
among all the crowds who had enjoyed the Jubilee 
celebrations, thousands would have been dead, 
but for the advances made in the past twenty-five | 
years. The application of knowledge gained in the | 
spheres of medicine, engineering and chemistry | 
had been directly responsible for an increase of life | 
This change | 
had not resulted from taking better care of our- | 
selves, but from such things as better water supplies, 
improved hygiene, and greater skill in surgery. 
From our knowledge of vitamins, a word not coined 
when His Majesty came to the throne, it was possible 
now to order diet so that the most suitable food 
values could be assured and applied to the prevention 
of disease. It had now been definitely asserted 
that rickets was no longer incapable of prevention 
and cure. 

In his “ picture” relating to food, Sir Frank 
referred to the pre-war trade in Chile nitrates and 
reminded his audience of the fears which then 
existed that in relatively few years these would 
have become exhausted at the rate at which they 
were then being consumed. To-day the situation 
had been completely changed by the work of the 
chemical engineer, and more fertilisers than we can 
use can be produced from the air. In the process of 
production it was necessary to employ a catalyst, 
an agent about which knowledge was still incom- | 
plete, and as an interesting sidelight on the labour | 
involved in having on account of this fact to proceed 
by trial and error, Sir Frank stated that something 
like 20,000 substances had been tried out as catalysts 
commercial had been achieved. 








|of 10 per cent. in the period named. 


success 





was worthy of note that by the process of breeding | 
and selection two improved wheats had been pro- 
duced in 1912 which were now employed for about | 
one-third of the wheat grown in the world. 

The improvement in cutting tools had been | 
responsible for the great advance in production | 
processes of every kind. The old carbon steels | 
removed steel at the rate of about } lb. per minute. 
By 1910, alloy steels had brought the rate up to 
3 lb. Then tungsten-chromium steels had raised 
it to 5 lb., and with cobalt added this had been 
doubled. Finally we had the carbides, which in- | 
creased the rate to 17 lb. and were so hard that | 
glass, porcelain, hardened steel, &c., could be dealt 
with. In the production of drawing dies these | 


materials were invaluable and the output during \ 
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remove the surface layer. In heat-treated and the life of dies had increased 100 fold. The effect 


was felt all through production, and while engineer. 
ing processes had reduced labour, they had so 
cheapened the product as to result in vastly in. 
creased consumption. ; 

The last topic was the discovery of the electron. 
and the work of Sir J. J. Thomson and Lord Ruther. 
ford and others on the structure of the atom, and the 
results that had flowed from this. Sir Frank 
referred to the introduction of the thermionic valye 
and recalled the fact that in 1910 there was not a 
single “‘listener-in,” whereas to-day there were 
7,000,000 licensed receivers in this country alone, 
and that one man had been able on Jubilee day to 
speak to hundreds of millions of people all over the 
world. The radio industry, which did not exist in 
1910, had last year a turnover estimated at over 
20 millions sterling. With a reference to television 
and talkies, Sir Frank passed finally to the subject of 
illumination and pointed out that if to-day we 
insisted on having the present standards of lighting, 
but had only the old methods at our disposal, 
our bill would amount to some 10 million pounds 
more per annum. 

As may be imagined, the address was listened to 
with great attention and pleasure, and the Society 
of Engineers and its secretary, Mr. A. S. E. Acker- 
man, are to be congratulated on arranging so 
interesting a celebration. 








NOTES. 
TRIBUTE TO COLONEL CROMPTON. 


Tue list of the five hundred who assembled at the 
Savoy Hotel on Friday, May 31, under the chair- 
manship of the Hon. Sir Arthur Stanley, to celebrate 
the ninetieth birthday of Colonel R. E. B. Crompton, 
C.B., F.R.S., would in itself be a sufficient indication 
of the esteem and affection with which this Grand 
Old Man of engineering is regarded by those who 
themselves have reached a certain degree of emin- 
ence in the profession. But when to those feelings 
is added the great enthusiasm of the distinguished 
audience and the obvious realisation that they had 
come together to honour one who was well-described 
as a pioneer, we may be forgiven for describing the 
occasion as historic. The guest of honour seemed, 
we are glad to record, in the best of health, and 
the vigour with which he delivered his short speech 
of thanks would not have been inappropriate to a 
much younger man. After the chairman had 
announced that more than 160 telegrams, including 
one from H.R.H. the Duke of Connaught, had been 
received, the toast of the evening was proposed by 
Sir James Swinburne. The first twenty years of 
Colonel Crompton’s life had, he said, been spent as 
a soldier. Then he had devoted himself to steam 
road traction for military purposes, and worked 
with Thomson, the early inventor of the pneumatic 
tyre. A turning point in his life came with the 
great Paris Exhibition of 1878. At that time the 
French, Germans and Americans were doing 
pioneer work in electrical engineering, and Crompton 
started the Arc Works at Chelmsford, to take a 
hand. He soon got rid of the flimsy and unpractical 
designs of those days, and made robust dynamos 
and are lamps. With his friend Willans, he intro- 
duced the direct-coupled engine and dynamo, and 
the accurate measurement of power and efficiencies. 
Later on he did a great deal on the standardisation 
of screw threads, and the British standard fine thread 
was due to him. In 1900 he became a soldier again, 
and went to South Africa, and since then he had 
largely gone back to his old love and had been a 
moving spirit in connection with tractors, motor 
cars, and road construction. His work on tractors 
was of great importance during the fateful days ot 
the war and the development of the tanks. In 
conclusion, Sir James presented Colonel Crompton 
with a photograph of a portrait which has been 
painted by Mr. George Harcourt, R.A. This was 
accompanied by an album signed by more than 30) 
of those present. In reply, Colonel Crompton 
described himself as a jack of all trades. He had 
been a sailor in the Crimean War, and a soldiet 
in the Rifle Brigade. In India he was allowed to 
carry out the first great experiment in road trans 
port, and might claim to have started the automobile 
age. In 1876 he had entered the then untried field 
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of electrical engineering, in which he had worked for spersed there have been visits to towns and cities 
During that time he was proud | with little claim to being pre-eminently industrial 
to have made an army of friends. It had been|centres. The gathering at Bath falls into the 
viven to few to have had such an interesting life | last class. It must not be thought, however, that, 
as his, and he was thankful for the friendship,|at Bath, the Institution of Mechanical Engineers 
loyalty and devotion which he had always experi- | was offered sociai and scenic amenities only. There 
enced from his co-workers. Colonel Crompton | are in the city and its neighbourhood engineering 
having expressed the wish that his portrait should | works of considerably more than local reputation 
be presented to the Institution of Electrical Engin-|and the district abounds with examples of other 
cers, the President of that body (Professor W. M.| important industries, to cite two only, the manu- 
fhornton) returned thanks for the gift. Mr. | facture of woollen cloth and the preparation of food 
R. E. L. Maunsell, in the absence of Colonel David-| products of various kinds. The latter industries 
son, presented Colonel Crompton with the certificate | provide an opportunity of witnessing machinery, 
of his election as Honorary Life Member of the | often not generally familiar, in operation, thus 
Institution of Mechanical Engineers. |forming a contrast to the plant met with in the 
Tue Matpen Voyace or THE S.S. “ Normanpre.” | ©?gineering workshop. The total registered attend. 
The s.s. Normandie of the Compagnie Générale | pea re the meeting baad about 350, which ey 
Pst: : : eat 1:1 :,| Well with those of previous summer meetings. 
[ransatlantique, a detailed description of which is | : r : 
OP : | The meeting was preluded by a social gathering at 
now appearing in our columns, has secured for . : . , 
re : . ; |the Spa Hotel, Bath, in the evening of Monday, 
France the coveted Blue Riband of the Atlantic on | on ‘os , ; 
ig ‘ May 27. The more official functions began with a 
her maiden voyage. 
5.20 . . G.M.T. Je € 7, May 29, - 
ard oo iT. on Wednesday, May 29, and pro | Bath, Mr. Aubrey Bateman, and the members of 
the Bath Reception Committee, of the President of 


fifty-seven years. 


ceeded at between 28 knots and 30 knots to Spithead, 
picking up passengers from England in Cowes Roads. | the Institution. Colonel A. EB. Devideta. D&O 

Leaving there in the early hours of Thursday! 4 1 the Council and members and ladies "This 
May 30, she proceeded down Channel, being at first |.) held in the Gonsert Sinens ot the Pump Room 
art yuan al phere Ma Oa en ea |The Mayor, in welcoming the visitors, alluded to 

shop s x. oc y sies, e -m. v4 . 4 " 

OM m ond tania he Ainets Th Ok 2 mga | the great variety of conferences held in Bath. The 
MT. " ue a. J % 3 h > > th i be # prem | city, he said, did its best to understand and cater 
CALS. C8 EGER, COND S, SANG SS HORNS UP | oe ths particular interests of the several organisa- 
intervening distance of 2,971 miles in 4 days 3 hours | tions and was pleased to be able to place an 

9 : "erage anre 99. Ye : 
and a minutes, at an average speed of 29-98 knots. | appropriate programme before the Institution of 
Notable as this performance is, it would have been | Moshdeiesl Pitcieers ef in Gest Vell to Batt 
improved upon but for the fact that the speed had After wie Feo Ty on the part played by ‘the 
to be reduced for s period of about 11 hours on engineer and the Institution in advancing civilisa- 
Saturday, June 1, owing, we understand, to the tion, Mr. Bateman sketched the industrial hist 
failure of a condenser tube. It may be of interest | o¢ Bath and its ‘otuitindior At the be Sailinn of ak 
to recall here that the Blue Riband was previously osaieew ‘Vin paar Trecesre of the clothmaking ladiatey 
— tae a ee aw 2 eee wo ~~ Steal in the district gave rise to small foundries, which 
vaya’ een tarbraltar and New York OF 29° | served their mechanical needs. These foundries 
knots. Before that the Bremen made a run between later expanded and entered into the manufacture 
Che x New York at 28-5 . : ‘ 

erbouny cael Hew Seem [_—— knots, and the | oF products not related to local requirements and 
Mauretania’s record was 27-22 knots between | there were now in the district Grams which hed a 
{mbrose Light and Plymouth. The Mauretania, | oj ost world-wide reputation for their aha vain 
# may be remcanhe red, wes 35 x are old when her! On behalf of the city he welcomed the Institution 
record was made. By the courtesy of the French pur hoped its siembecs weelld cnety awey with 
ane, yhose ices are ¢ 20, ‘ocks -§ at, | ra ° os ’ 

- a i - W rege ne ott -- Mor aI | them pleasant recollections of their visit. 

: aaa “ was ae *°) Colonel Davidson, in reply, expressed thanks for 
travel on the Normandie from Le Havre to Cowes the cordial welcome extimiied’ to the Tastitetion 
gl we this Le ~ _ er posto hon and to His Worship the Mayor for the personal 
Ce a as & «/ we U . . “ 

Regeln hig s-~ por Rite ll ag se Bie ne og thc interest he had taken in the arrangements from the 
certain amount of vibration was noticeable in the | inception, and to the Reception Committee for its 
ifter part of the vessel. We shall, of course, be! work of organisation. Although this was the first 
dealing in detail with the public rooms and other | cocasion on Which the Tustitetion hed held 
parts of the passenger accommodation in later | wummer meeting at Bath, it had paid flying visite 
- ea but peBanrs § here state that ee seeing | +, the city on the occasion of two summer meetings 
- — could fail to be impressed by the spacious- lat Bristol. Colonel Davidson concluded, after some 
ness and elegance of the public rooms and the | ferences to his early days in the West Country, by 
convenience and comfort of the cabins of all classes. | inting cut the satidfactory condition of the 
rhe first-class dining saloon, which measures 300 ft. | Sveaters Branch of the Institution. the sseuiteabiia 
in length, 43 ft. in breadth, and extends upwards | of areet was now over 650 The Bath Technical 
throug > ¢ , , » dageri | ; ae : 
a the eck an only Caarib, at | Callog was one ofthe approved colleges under the 

oe : ; scheme of National Certificates in Mechani ingi- 
and other ornamental glass, which give a most | siete ” Seonren~ by the = rreerctertrs — 
pleasing effect. In general, it may be said that the | At Sais point the Mavor withdvew fiidies' Wie 
decorative materials appear to be of a sufficiently | meeting, the ladies of the party also leaving for a 
durable character to suffer but little deterioration | visit to Bath Abbey. The Secretary then read the 
throughout the life of the ship. In concluding this | sihieied' off the hat r baits ‘aie =. and Colonel 
note, we wish heartily to congratulate the builders Daiwidhiens setpaieand hak th Conia had pare 
and owners, as well as the French nation, on the| 104 the ‘Honorary Life Membership du’ Colonel 
construction of the Normandie and on the results | R. E. B. Crompton Colonel Crompton tosis a said 
eng on her maiden voyage. Asno liner shows | ; be present a4 @ diane’ held tn hile Kener cn the 
ar be t performance on her first voyage, it is) casion of his ninety-first birthday, on Friday, 
yuite safe to say the Normandie will later con- May 31. He, the President, was naturally unable to 
siderably i , > ti is initial crossi aoc ry : PRT IY 

erably improve on the time of this initial crossing. attend, but the Institution would be represented by 
Mr. R. E. L. Maunsell, and by Mr. J. E. Montgomery, 


THE SUMMER MEETING OF THE | assistant secretary, who would present the certificate 














The vessel left Le Havre at | reception by the Right Worshipful the Mayor of 
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the paper had not been printed before the meeting. 
We are, therefore, unable to reproduce it in the usual 
manner but it is summarised below. The lecture 
was illustrated by lantern slides of various mechani- 
cal handling appliances. 

Mr. Lister commenced with a reference to the 
laborious manner in which the transport of material 
had been effected early in the world’s history, as 
evidenced by the relics of great constructions in 
South America, Egypt and other parts of the world. 
Time and man-power were apparently unlimited, 
and little thought was given even until compara- 
tively recent times to the problem of labour-saving. 
Later the subject received a considerable amount of 
attention and the aim in modern industry was to 
transport commodities from one stage of production 
to the next with the least effort and at the smallest 
cost. It was inaccurate to consider handling as 
accounting for only a small proportion of the costs 
of production ; it might account for a large,percentage 
which would vary with the particular factory, 
the controlling factors being lay-out, volume and 
capacity. Mr. Lister illustrated the variation by a 
reference to three specific cases in an iron foundry, 
in which 65 tons, 140 tons and 200 tons of material 
were handled, respectively, in making 1 ton of 
castings. The amount of handling involved was 
not generally realised; thus a piece of pig-iron 
might be handled seven times between receipt and 
the cupola, the molten metal ten times, and the 
finished casting sixteen times. This part of the 
paper was accompanied by slides showing mechanical 
foundry equipment, e.g., magnetic cranes for picking 
up scrap, bucket telphers for charging the cupolas, 
telphers for handling core boxes, conveyors for 
transporting moulding boxes, &c. The improve- 
ment of the product in certain aspects by mechanical 
handling was dealt with, ¢.g., in sand mixing. 

Another section of the paper dealt with different 
types of cranes, grab unloaders, run-about loaders, 
and portable ladder conveyors, roller gravity con- 
veyors and so forth. A third section dealt with the 
self-propelled truck in its various forms, a view of a 
self-propelled truck elevator with jaws on the 
vertical carriage to hold cases or stacks of steel 
plates being especially interesting. From a more 
general point of view, Mr. Lister stressed the 
importance of a proper lay-out of a factory or 
workshop in connection with mechanical handling. 
It was often advisable to consider re-construction. 
Further, the reaction of the operatives to mechanical 
handling had to be taken into account. There 
were great possibilities of effecting savings by a 
proper study of the subject, and it was probable 
that the costs of new equipment would be less than 
continuing with obsolete methods, particularly as 
handling costs by labour were apt to pass unnoticed 
as they went into the weekly outgoing payments. 
The President then called upon Mr. Asa Binns 
to open the discussion. Mr. Binns, referring to 
this Jubilee year, commenced by outlining the 
striking changes which had taken place since the 
Jubilees of 1887 and 1897, commenting especially 
on the growth of the use of electricity and the 
internal combustion engine. Mr. Lister had spoken 
from the point of view of the manufacturer. His 
own experience was that of a user of mechanical 








handling appliances. He thought that a large 
measure of foresight and a careful study of condi- 
tions were necessary in considering any scheme of 
mechanical handling. He had seen some magni- 
ficent successes and some serious failures. An 
example of the latter was in a dock equipment on 
which 30,0001. had been spent. Five years after 
installation the shipping company using the dock 
had decided to employ ships of such large dimensions 
that the dock could not be used. It was essential 
also that there should be a good load factor for 








INSTITUTION OF MECHANICAL | of life membership. A letter of thanks from Colonel 


ENGINEERS AT BATH. | Crompton was then read, and a telegram and letter 
were also read from Sir John Aspinall, the latter 


Tue first . ti * the ituti , ra May r , 
Mechanical ea tga a nag es | containing some interesting information relative to 
vear 1856 “This seanti’ lles) ane tear Aad aie : the close connection obtaining between Liverpool 
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” : pwr E ath in the early part of last century. 
last week at Bath. The list of places visited in the ang © . 7p y 


these appliances. Occasional use, even at high 
pressure, rendered them uneconomical. Young 
engineers should be warned to consider the probable 
results of changes from every angle. He was 
inclined to think that mechanical handling might 
be a factor in the decay of craftsmanship, and even 


intervening years shows how judicious has been 

the annual choice. Great manufacturing cities have 
been re-visited at intervals sufficiently far apart to | 
enable progress to be measured ; now and again the | to 


meeting has been held overseas; whilst inter-' Applied to Industry.” Contrary to usual procedure, | attitude towards displaced men. 


Mermswenar, Haxwatec |if this view could not be substantiated there was 
; 7 . | the undoubted fact that the spread of mechanical 
The President then called upon Mr. R. B. Lister | handling contributed to unemployment. It was 
read a paper entitled ‘‘ Mechanical Handling as | n in these days to take a sympathetic 
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Mr. Cecil Bentham referred first to a questionnaire 


issued to employers by the Ministry of Labour, on the | 


effect of mechanisation on the incidence of employ- 
ment. The results of this might prove suggestive 
and helpful. He was not inclined to follow the pre- 
vailing fashion of blaming mechanisation for many 
of the present-day troubles, as, in his opinion, the 
reversion to more hand labour would probably 
result in a lowering of the standard of living such 
as few would tolerate. The appliances shown in 
Mr. Lister's slides could be divided into two classes, 
viz., those for handling heavy weights and those for 
handling light weights. The latter were becoming 
very general, and it looked as if a deterioration of 
physique in the workman was resulting apart from 
any loss of feeling of satisfaction in his work. 
A case in point was in the transport of flour. This 
used to be put up in sacks weighing 240 lb., which 
could be handled by the men employed. Nowadays, 
the full sacks weighed only 140 Ib. ; the old weight 
could not be handled. It was, of course, easier to 
handle a large quantity of small sacks than a smaller 
number of heavier ones, and this was, no doubt, 
* contributory cause to the change. He had been 
interested in the various continuous conveyors illus- 
trated, but it must not be overlooked that such 
appliances were in the main chiefly suitable for 
large quantities of repetition work. In such cases 
costs were certainly reduced by mechanical handling. 
This was reflected in several industries, notably in 
motor-car manufacture, in which the methods of 
construction adopted regulated the price at which 
the cars were sold. 

Mr, H. N. Gresley, C.B.E., endorsed the views of 
Mr. Binns regarding the necessity of adequate con- 
sideration before embarking on any change in 
production methods, and instanced a case of loss 
through want of this precaution. 
the questions of mechanical appliances and unem- 
ployment should be divorced. 
that an appliance would be of real value, they 
should employ it, since as a nation we could not 
afford to be without any useful appliance. 

Colonel R. B. Pitt, M.C., said that the problems 
of mechanical handling were simple in works where 
repetition processes were employed, but in a works 
like that with which he was connected, in which 
the types of machine varied greatly, it was difficult 
and costly. He agreed with Mr. Lister, however, 
that the foundry often offered a good field for 
mechanical handling, and where this had been intro- 
duced it had attracted a better class of workman 
as the work was not so disagreeable. A good 
deal of attention had been paid to increasing 
the output of machine tools by increasing cutting 
speeds, &c., but there were still, in spite of efforts 
in certain directions to reduce them, often losses 
in time due to improper handling of the work to 
vnd from the machine. 

Sir Ernest W. Petter said he thought that, in 
spite of the risks of unemployment, there were 
certain directions in which mechanical handling 
might improve working conditions. An instance 
might be quoted from such an example as the making 
of cement tiles. These were taken from the conveyor 
belts by hand. He had seen six boys employed at 
this who worked eight hours a day for the working 
week all the year round. If such boys could be 
otherwise employed, and if mechanical handling 
could be substituted, it was preferable to use it. A 
point often overlooked in considering the relation 
between the extended use of machinery and un- 
employment the of international 
competition. 

\t this point, Colonel Davidson closed the dis- 
cussion, as time did not permit it to be continued. 
He then spoke appreciatively of Mr. Lister's paper, 
and called for a vote cf thanks, which was heartily 
accorded. The meeting terminated with a vote of 
thanks to the persons, firms and organisations 
collaborating in the entertainment of the Institution 
during the meeting, special mention being made of 
Major Arthur 0. Day, R.E. (T.), the honorary local 
secretary, and of Mr. John Hatton, Spa Director. 

(To be continued.) 
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RAILWAY ELECTRIFICATION IN ITALY The electrifi 
of the main railway line between Rome and 

‘rence is nearing completion, and it is anticipated that 
it will be open to traftie on October 28. 
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ENGINEERING. 


THE WELDING OF IRON AND 
STEEL. 


(Concluded from page 579.) 


We conclude below our account of the Symposium 
|on the Welding of Iron and Steel organised by the 
| Iron and Steel Institute in co-operation with other 

technical societies and held in London on May 2 
and 3. 


SpectricaTion, Inspection, TESTING AND 
Sarety Aspects _oFr WELDING. 

When the conference was resumed on the after- 
noon of Wednesday, May 3, the Chair was occupied 
at the outset by Sir Harold Carpenter, F.R.S. Ina 
brief speech, he introduced Colenel A. E. Davidson, 


Engineers, who then took charge of the proceedings 
and called upon Dr. H. J. Gough, F.R.S., to present 
| the papers in Group 4 of the Symposium, which 
dealt with the “ Specification, Inspection, Testing 
| and Safety Aspects of Welding.” We hope to pub- 
| lish a brief outline of this group of papers in a forth- 
coming issue. 

| Dr. Gough stated that the contributions sub- 
mitted appeared to fall naturally into a number of 
|main aspects. Mr. J. O. Cooke, Dr. S. F. Dorey, 
| Mr. A. Vogel, Mr. J. L. Adam, Mr. O. Simonis, and 


D.S.0., President of the Institution of Mechanical | 


others had discussed standardisation and specifica- | 
tions, and the views of the manufacturing and using | 


industries on the present position would form a 
proper and useful subject for discussion on the 
present occasion. The subject of inspection had 
been exhaustively dealt with, particularly by Adam 
and Dorey. In brief, it was considered that ade- 
quate inspection was necessary at all stages of the 
work, commencing with the material, procedure, 


of the welded construction. That the heat treat- 



























[JUNE 7, 1935. 


The new technique of joining metals by welding 
processes was being adopted in many industries at 
a time when much greater scrutiny was given to 
any new process than was the case with its olde: 
rivals, riveting, casting, and simple forging. As on: 
result, much had been said and written concerniny 
placing all matters relating to welding under a 
central body. In addition to the classification 
societies, the interests of the manufacturing weldiny 
industry and of the much greater group—the diverse 
industries which employed welding—had to be con 
sidered. Last, but not least, the question whethe 
the creation of a central controlling body, howeve: 
elastic its organisation might be, would be in th« 





| best interests of the free and rapid development of 


welding would have to be investigated. 
From the various experiences and discussions 
contained in the present group of papers emerged 


| certain useful suggestions for future development 


and research. These included: the development 
of electric welding plant in which the current would 
be automatically adjusted to suit the rate and 


| quantity of deposit, combined with are control ; 


the carrying out of extensive investigations into th: 
factors affecting the fatigue resistance of all types 
of welded joints in comparison with the equivalent 
solid, bolted, and riveted constructions ; the develop 
ment of forms of welded connections for dynamic- 
ally-loaded structures, especially bridges, on a basis 
of results of fatigue tests ; investigations aimed at 
the more efficient welding of high-carbon and alloy 
steels ; and extensive research into non-destructive 
methods of testing welded joints. 

Mr. J. L. Adam, who opened the discussion, 
stated that Dr. Dorey’s suggestion that pressur 
vessels be divided into classes might be all right, 


| but in marine work, any pressure vessel should b 


plant, and personnel, and continuing through the | considered as being in Class I. This should also 
stages of before-, during-, and after-manufacture | 4pply in all plant in which an accident might cause 


disaster. A further point made by Dr. Dorey was 


| ment of welded joints was desirable, if practicable, | the establishment of mutual confidence between the 
| was generally accepted. Dorey favoured normalis- | manufacturer and the inspector. Some firms were 
|ing, but recognised that distortion troubles were | loth to take inspectors into their full confidence, 


| involved. 


Eichinger had found slow cooling from 600 deg. C. societ 


to be beneficial in reducing internal stresses. The 
importance attached to testing and correct testing 
methods was shown by the fact that copious refer- 
ence to this aspect occurred in nearly every paper 
submitted. A significant feature was the evidence 
of the experimental attention now being devoted 
to the resistance of welded connections to cyclic 
stresses. 

Professor O. Graf had carried out his work using a 
fatigue-testing machine of 197 tons capacity, while 
machines of from 50 to 60 tons capacity were 
quite common in Germany. The largest com- 
mercial fatigue machines made in this country 
had a capacity of 7 tons. 





He and Professor M. Ros and Mr. A.| but he could assure them that any classification 


y, or classification engineer, who betrayed the 
manufacturing “secrets”? of one firm to another 
would have only a very brief career. All agreed 
that some form of heat treatment for pressure 
vessels was necessary. There was a great difference 
of opinion among various authorities as to whether 
the hammer test should be made before the pressure 
vessel was placed in service, while it was undet 
pressure, or not done at all. As, however, many 
people insisted on the hammer test, he personally 
thought that the hammer should be muffled for the 
test. 

Mr. O. Bondy, referring to B.S.1. Specification 
No. 538, stated that in the course of the discussions, 


He had repeatedly drawn | attention had been drawn to the difference which 


attention to the position which he regarded as| existed in the angles laid down for the bending tests 


serious ; until it was remedied, major reliance, for 


design purposes, must be placed on the German | 


and Swiss results. 
static tensile strength of a welded joint was no 
indication whatever of its fatigue resistance. Prof. 
Graf showed that rough cover plates, attached by 
fillet welds, actually weakened a butt joint. A con- 
sideration of the present section made the conclusion 
unavoidable that in the design of welded construc- 
tions, the fatigue aspect must be taken into serious 
consideration. Moreover, in the development of 
large welded joints, by fatigue methods, this country 
had, in the past, played no part. He had an increas- 
ing distrust of results obtained from very small speci- 
mens. Much further development work remained 
to be done ; was this also to be left to Continental 
workers? Dr. R. Bernhard had reported that 
German experience showed that testing by X-rays 
was at present the most satisfactory method, and 
that apparatus had been evolved which could be 
safely used for potentials up to 300,000 volts. On 


All investigators agreed that the 


the German State Railways, X-ray examination of 


all the load-bearing parts of new welded bridges 
was said to be the rule. From the somewhat diverse 
opinions and experiences recorded, he concluded 
that either German development in this field was 
enormously ahead of that in this country, or, alter- 
natively, somewhat exaggerated claims were being 
advanced. 





in various specifications. No comparison could, 
however, be made between the various existing 


bending tests because they were all carried out in a 
different manner. He hoped that some form of 
international standard would be adopted for weld- 
ing symbols. When British engineers had to con 
sult foreign drawings, they frequently had diffi 
culty in interpreting the symbols employed. Th« 
next speaker, Dr. G. A. Hankins, stated that, as a 
rough general guide, comparative figures of the 
behaviour under fluctuating loads of riveted and ol 
welded connections were required. This would 
give engineers a working basis. In the present 
series of papers very little appeared with regard to 
the strength of riveted joints. Professor B. P. 
Haigh had said that in a limited number of con 

parative tests carried out in the engineering 
laboratory of the Royal Naval College, Greenwich. 
no riveted connection tested under pulsating pul 
had up till the present withstood such ranges o! 
stress as were carried with safety by ordinary butt 
welds in plates of the same gross cross-sectional! 
areas. On the other hand, it was quite clear that 
Professor Ros and Mr. Eichinger considered that 
ariveted joint was better under fluctuating load than 
a welded butt joint. While the British Standard 
Specifications made no allowance for fluctuating 
loads, the German, Swiss and other specifications 
definitely did. Consequently, were we suffering 
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under a false sense of security with regard to pulsat- 
ing loads, or were our overseas friends unnecessarily 
apprehensive ? There was quite a lot of evidence, 
although much of it was of an indirect nature, that 
lacing straps were rather a doubtful form of 
strengthening for butt welds in pressure vessels. If 
consideration showed that lacing straps were not 
justified, there should be no hesitation in scrapping 
them. 

Professor F, C. Lea thought that before X-ray 
examination could be of real value, a good deal of 
research would have to be conducted in connection 
with the interpretation of the results of X-ray 
photographs. These results must be carefully 
related to those of other tests. Could they be related 
to the static tensile test ? Personally, he thought 
not. There were also difficulties in endeavouring 
to relate the bend and impact tests to the results of 
X-ray photographs. The most promising line of 
attack appeared to lie in the behaviour of the metal 
in cyclic-stress tests. Professor E. G. Coker, F.R.S., 
who spoke subsequently, stated that in its early 
days the welding industry had yielded many 
subjects for research to eager young engineering 
students. When a model of a joint in a transparent 
material was being examined, it should be pointed 
out that only the elastic effects could be inter- 
preted ; the plastic effects were there, but scientists 
were not sufficiently acquainted with the laws 
involved to be able to determine them. It was 
impossible to avoid stress concentration in joints ; 
engineers had so much experience of riveted joints 
that they forgot that these were very complicated 
indeed. 

Mr. O. Simonis said that Mr. W. Sparagen, in his 
paper, had gone further than he himself had done 
and had spoken quite openly of world co-operation 
in welding. Quite definitely, great progress had 
been made in the United States, and organised 
research work was being done by the Universities 
there. He desired to know whether the subject of 
welding, as such, was not entitled to a Chair in a 
British University; the present conference had 
indicated the scope for further work. In the ship- 
building and other industries there were no welded- 
minded men in the designing and drawing offices. 
If a Chair of welding were instituted, such men 
would be turned out by the University concerned. 
The next speaker, Dr. A. B. Kinzel, stated that there 
were a great many firms in the United States, who 
were engaged in welding, who tested every inch of 
their work as a matter of routine; furthermore, 
there was no uncertainty about the photographs. 
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| In X-ray work, there was something more essential 
even than the interpretation of the photographs, 
and that was the proper taking of the photographs 
| themselves. If this were done properly, there need 
be no concern regarding their interpretation. It was 
| difficult to find cracks in welding, but cavities pre- 
| Sented no difficulties. 

| At this stage of the proceedings, Professor Sir 
Harold Carpenter re-occupied the Chair. He stated 
that the Committee considered that the symposium 
had been a great success. The attendance at the 
| various sessions had ranged from 1,000 to 700 per- 
|sons. The interest aroused had been considerable 
| and the discussions had ranged over a wide field. 
| Two volumes containing the papers and the discus- 
|sions would be issued, and as the Iron and Steel 
| Institute had incurred considerable expense, he 
was glad to announce that, already, 500 copies had 
been sold. 

Votes of thanks to the Institution of Civil 
Engineers, for the accommodation they had kindly 
afforded for the meetings ; to Dr. H. J. Gough, for 
his work in connection with the Symposium ; to 
Messrs. K. Headlam-Morley, A. E. Chattin, and the 
staff of the Iron and Steel Institute, for their labours 
in editing the 150 papers submitted ; to the authors 
|of all the contributions submitted ; to the Presi- 
| dents of the Institutions of Civil, Mechanical, and 
| Electrical Engineers ; and to Sir Harold, terminated 
| the proceedings. 














THE BIRTHDAY HONOURS. 


THE list of honours conferred by H.M. the King on 
the occasion of his birthday is unusually long this 
year, since the event coincides with the completion of 
twenty-five years of His Majesty’s reign. It includes 
many engineers and scientists whose names, at least, 
will be familiar to most of our readers, who, we are 
confident, will join with us in offering their congratula- 
tions. We may mention first that Dr. Evan Williams, 
president of the Mining Association of Great Britain, 
has been awarded a baronetcy in recognition of his 
public work, and then that the Order of Merit has been 
conferred on Sir Frederick Gowland Hopkins, D.Sc., 
F.R.S., in recognition of his eminent services to bio- 
chemistry, especially in connection with the discovery 
of vitamins. Dr. G. C. Simpson’s work as Director of 
the Meteorological Office has been recognised by the 
award of a K.C.B., and among the naval officers to be 
honoured we may mention the name of Engineer Rear- 
Admiral Robert Beeman, C.B., C.M.G., who has been 
made a K.B.E. 

Very appropriately to this particular occasion, many 
honours have been bestowed upon officers and civilians 
of the Empire Overseas. One which will be appreciated 





Mr. L. W. Schuster, agreed with Dr. Dorey that 
a cover or lacing strap gave undesirable local | 
stiffness in the joint of a boiler, and considered that 
whether straps should be used or not was mainly a | 
question of the figure at which the weld was rated. | 
In cases in which the degree of skill of operators 
was a known factor, every stage of manufacture 
was supervised, and the whole process was to 
specified requirements, he himself would not desire | 
lacing straps. The same applied, all the more, to 
the reinforcing of welds in pressure vessels. A | 
good weld needed no reinforcement; both sides 
should be absolutely flush, so as not to promote 
stress concentration under fatigue-stress conditions. 
Heat treatment had been mentioned, and Dr. 
Hatfield had said that many welded parts, owing to 
their bulk, could not be heat-treated. He would 
surely agree, however, that in some cases heat treat- 
ment was absolutely essential for the reduction of 
internal stress. 

Dr. 8. F. Dorey thought that it was necessary to 
emphasise the importance of the results of fatigue 
tests given in the present group of papers. Graf, 
Roberts, and Bondy had satisfied engineers that 
cover plates were unnecessary. None of the authors, 
however, had given particulars of the heat treat- 
ment carried out on his fatigue test-pieces. This 
and other data were lacking. Results of fatigue 
tests carried out by Professor Haigh on welded 
test-pieces had suggested that a reasonable fatigue 
limit was about + 5-5 tons per square inch. When 
applied to pressure vessels, a value of + 9 tons per 
Square inch was perhaps allowable. These results 
Were satisfactory, He himself had carried out tests 
on deposited metals and had obtained a value of 


by scientists throughout the Empire is the award of 
the K.B.E. to Professor J. C. M’Lennan, of the Univer- 
sity of Toronto, for his fundamental discoveries in 
physics and other scientific services. At home, Mr. 
Noel Ashbridge, chief engineer of the British Broad- 
casting Corporation; Mr. H. H. Humphries, C.B.E., 
M.Inst.C.E., city engineer of Birmingham; Mr. G. A. 
Mitchell, M.1.Mech.E., J.P.; and Dr. 8S. L. Pearce, 
engineer-in-chief of Messrs. The London Power Com- 
pany, Limited, have been created Knights Bachelor ; 
and a similar honour has been conferred on Mr. Lewis L. 
Fermor, Director of the Geologicai Survey of India. 
Three new Companions of the Order of the Bath may 
be mentioned here, viz., Engineer Rear-Admiral 
Henry A. Little, Mr. H. E. Wimperis, C.B.E., M.A., 
M.I.E.E., Director of Scientific Research at the Air 
Ministry, and Dr. Frank 8. Sinnatt, Director of Fuel 
Research of the Department of Scientific and Industrial 
Research. Mr. Charles Macdonald Lane, chief engineer 
for irrigation and secretary to the Government of 
Bombay Public Works Department, has been made a 
Companion of the Order of the Star of India ; and we 
note in the Dominion Services list the name of Mr. F. W. 
Phillips, director of telecommunications of the General 
Post Office, who has been made a Companion of the 
Order of St. Michael and St. George. In recognition 
of their work in India, Major Henry George Howard, 
M.C., chief engineer for electricity of Madras, Captain 
Geoffrey Fowler Hall, M.C., superintending engineer, 
North Bihar Circle, Public Works Department of Bihar 
and Orissa, and Mr. R. C. Bristow, harbour engineer- 
in-chief to the Government of Madras, have been made 
Companions of the Order of the Indian Empire. 

In the Order of the British Empire, Mr. Ernest 
Marsden, M.C., D.S.C., of the Department of Scientific 
and Industrial Research of the Dominion of New 
Zealand, and Dr. W. L. Miller, President of the Royal 
Society of Canada, have been made Commanders ; and 
the same rank has been conferred on Mr. F. W. A. 








+ Il tons on a basis of 5 million reversals of stress. 


Handman, M.Inst.C.E., resident engineer for the con- 
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struction of the Lower Zambesi bridge ; on Engineer- 
Captain 8S. R. Dight; on Dr. Alfred Fowler, F.R.S., 
Emeritus Professor of Astro-physics of the Imperial 
College, South Kensington; and on Mr. G. E. W. 
Humphery, managing director of Messrs. Imperial 
Airways, Limited. 

The new Officers of the Order of the British Empire 
include Lieut.-Colonel Raymond Carpmael, M.Inst.C.E., 
M.I.Mech.E., Engineer and Railway Staff Corps of the 
Royal Engineers of the Territorial Army; Engineer- 
Commander F. G. Brown, R.N.; Professor G. B. 
Bryan, D.Se., M.I.E.E., professor of physics at the 
Royal Naval College, Greenwich ; Mr. Andrew Cock- 
burn, R.D., R.N.R., lately chief engineer of the 
Mauretania ; Dr. W. A. Richardson, principal of Derby 
Technical College ; and Mr. A. J. Green, engineer of the 
Engineering and Water Supply Department of South 
Australia. The Civil Division of the India Office list 
includes the names of the following gentlemen who 
have also been awarded the O.B.E.: Mr. C. E. Blaker, 
principal of the Government School of Engineering, 
Rasul, Punjab; Mr. John Chambers, M.C., executive 
engineer, Public Works Department, Darjeeling Divi- 
sion, Bengal; Mr. F. P. Raynham, director of air 
survey and transport companies in India; Mr. H. H. 
Saunders, deputy chief mechanical engineer of the 
East Indian Railways; and Mr. L. N. Seaman, officer 
in charge of the Timber Testing Section of the Forest 
Research Institute, Dehra Dun. The names of those 
who have received other honours must be omitted 
owing to limitations of space. Those mentioned, 
however, serve to show that His Majesty’s well-known 
interest in the work of engineers and scientists in all 
parts of the Empire is well maintained. 








THE FIRST NATIONAL ELECTRICAL 
CONVENTION. 


Tue First National Electrical Convention opened 
at Bournemouth on Monday, June 3, under the presi- 
dency of Mr. E. E. Hoadley, Borough Electrical 
Engineer, Maidstone, and will continue until Saturday, 
June 8. This gathering is the result of the suggestion, 
which has often been made since the war, that it would 
be advantageous for the various electrical associations 
to meet on common ground. In this way it was felt 
not only would it be possible for the peculiar and joint 
problem of the different sections to be discussed to the 
mutual benefit of all, but that such a gathering would 
of itself, and still more if properly handled by those 
expert in such matters, bring home to the public how 
very important a factor electricity is in promoting the 
well-being of the industrial and domestic life of the 
nation. How far either or both those ends will be 
achieved it is, of course, much too early to say, but 
in any event this Convention, which is officially 
labelled the first, is probably only the forerunner of 
many others, though its future is still indeterminate. 

This much, however, may be noted. It is obvious 

that the idea has been taken up with enthusiasm, as 
is shown by the fact that those attending number over 
2,500. It is equally clear that considerable care has been 
expended in organising an exhibition of domestic 
electrical appliances and a parade of electrically-driven 
vehicles, so much so in fact that it seems a pity that 
neither of these displays will be viewed by a larger 
assembly of the ‘“‘ unconverted ” than is likely to be 
present at a seaside resort in early June. It is true that 
papers on pure and applied engineering subjects do not 
figure conspicuously on the agenda, but then their 
presentation is not the main object of the gathering. 
The fear has also been expressed whether some of the 
smaller participating Associations are not in danger of 
having their identities merged in the larger, but this 
risk is not great and the fact that members of all the 
Associations taking part are present by right and not on 
sufferance should much more than compensate for any 
drawback there may be in that respect. 
It should be stated that the Convention has been 
organised and is being held under the auspices of the 
Incorporated Municipal Electrical Association. The 
other associations embraced in the organisation are : 
The Incorporated Association of Electric Power 
Companies ; The Provincial Electric Supply Associa- 
tion ; the London Electricity Supply Association ; the 
Conference of Joint Electricity Authorities, Joint 
Advisory Boards and Joint Committees ; the British 
Electrical Development Association; the British 
Electrical and Allied Manufacturers Association ; 
the Electrical Contractors Association; The Electric 
Lamp Manufacturers Association ; The Cable Makers 
Association ; and the Electrical Wholesalers Federation. 
The Institution of Electrical Engineers and the 
Electrical Association for Women are also represented. 
All these bodies, except the latter, have represen- 
tatives on the Executive Committee, of which Mr. 
Hoadley is chairman and Mr. J. W. Simpson the genera 
secretary. 





Formal proceedings began on Tuesday morning 
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June 4, when a meeting was held in the Pavilion and a 
civic welcome was extended to the delegates by the 
Mayor of Bournemouth (Alderman J. R. Edgecombe). 
The President (Mr. E. E. Hoadley) having returned 
thanks then delivered his address, of which the following 
is a summarised account. 

The chief and most important reason for holding a 
National Electrical Convention was, he said, to further 
the expansion of the industry. To bring about this 
expansion it was felt that all sections should get 
together and freely discuss from their own points of 
view how this end could be attained and how any 
obstacles in the way of its attainment could be removed. 
The idea was originated by Mr. T. R. Martin, who was 
well known for his activities in connection with the 
British Industries Fair. It was taken up by Mr. E. J. 
Jennings of the Birmingham Corporation Electricity 
Department and discussed at length in the press and 
various bodies for two years without however 
coming to fruition. Last year it was again brought 
forward, but too late to be proceeded with, and seeing 
its great possibilities he had therefore made up his mind 


by 





| use of standardised apparatus, such as feeder pillars 


to see what could be done to bring about a common | 


meeting ground between all sections of the industry. 
At a largely-attended extraordinary general meeting 
of the Incorporated Municipal Electrical Association it 
was decided to take part in such a Convention for one 
occasion only and, other bodies joining, the meeting of 
that day was the result 

In past years, very successful conventions had been 
held by the Incorporated Municipal Electrical Associa 
tion, but a great deal more good would have come out 


| be made towards a common agreement, and he hoped, 


of them if it had been possible to discuss the problems | 


forward with other electrical bodies. Again, 
the Council had spent much time investigating sugges 
tions for improving methods of working and apparatus, 
only to find that another body had been working on 
the same problem. Here, again, a combination of 
forces would have enabled an even more 
successful result to have been achieved in considerably 
time. These were surely good reasons why one 
National Convention at least should be held. The 
industry was highly successful, but there was no 
why it should not be still more successful in 
future than it had been in the past. 

One matter on which many conflicting opinions had 
been expressed during the past few years was the 
rationalisation, nationalisation, or socialisation of 
electrical distribution. Most of the problems con 
nected with this matter were political, and he would 
not deal with them, but there were some that should 
be solved by the industry without the of 
Parliament or public opinion. For instance, 
what sound reasons could be advanced to 
there being no fewer than 14 public supply pressures 
between 200 volts and 250 volts. Surely an industry 
which could pay 19,000,000/, for frequency standardisa 
tion could afford the 15,000,0001. to 18,000,0001. which 
it was estimated would be the cost of changing over 
to a standard voltage of 230 volts. In dealing with 
this problem there was, in fact too great a tendency to 
be frightened at the initial expenditure and to dis 
regard the enormous savings that would result, both 
within and without the industry. 

Another matter for immediate consideration was the 
standardisation of methods of charging. Though it 
was, perhaps, utopian to hope for a standard charge, 
at least for some time to come, it should be possible, 
and it was highly necessary, to standard 
method of charge, at least applying to domestic con 
sumers. Some time ago it was stated that all tariffs 
for electricity supply were a mixture of equity and 
expediency, but in the pursuit of equity expediency 
had sometimes been rather overlooked. Tariffs might 
be as complicated and as equitable as they pleased, 
but they should keep the complications to themselves, 
and as offered to the public simplicity should be the 
keynote. A two-part tariff could be made simple, and 
it was certainly equitable, but the flat rate for lighting 
should, for many reasons, be kept up to a fairly high 
level. Lighting alone in many was not very 
protitable, and it was only by the offer of low rates for 
other services that the charges would bring in business. 
\ simple two-part tariff with a low unit charge, graded 
according to whether the area was urban or rural, 
should induce builders to wire houses for all purposes, 
and so enable distribution costs to be brought down. 

As regards the standardisation of electrical apparatus, 
particularly domestic, this should reach the same 


brought 


possibly 


lems 


reason 


pressure 
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dlegree as that which already existed with the ordinary | 


lamp and bayonet holder. One of the most pressing 
problems was to ensure that all plugs and sockets were 
interchangeable, for a satisfactory solution of this 
trouble had not yet been reached, in spite of the fact 
that the Incorporated Municipal Electrical Association 
and the plug manufacturers had had a Joint Committee 


st work on it, and that the British Standards Institution | 


had issued at least two specifications. Another similar 
problem was the poor quality of the flexible cables, 
while equally important was the design of the apparatus 


| Morrison and Sons, Limited, and Messrs. Partridge, 
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known as the adaptor. Means should be sought 
whereby the use of one standard socket and plug, one 
standard kind of flexible, made perhaps in two sizes, | 
and one standard adaptor could be made compulsory. 
This need not stultify design. 

In connection with the use of domestic electrical 
apparatus, the safety of the public must not be lost 
sight of. Unfortunately, during the past few years, 
certain apparatus had been introduced from abroad 
which was definitely unsafe. The sale of such appara- 
tus should be made illegal, and something in the 
nature of a National Proving House concerned only 
with the safety side of the equipment should be set up. 

Other problems which should be energetically tackled 
at once included the cheapening of distribution. The 


and cut-outs, would do something. Still more could 
be effected by the employment of boosters and balancers 
enabling full employment to be made of the copper 
that was already laid in the ground, thus bringing about 
the advantage that the heating of cables should be the 
limiting factor in carrying capacity rather than, as in 
most cases at present, the pressure drop. 

These problems should be tackled at once by a 
National Co-operative Committee or council represen- 
tative of all the electrical associations, who would deal 
with them from the industrial and trade aspects. 
Having arrived at a decision on any particular problem, 
it would then be far easier to promote any necessary 
legislation. In this way a great deal of progress could 
therefore, that immediate steps would be taken to 
bring such a body into being. As regards other matters, 
municipal undertakings might consider the desirability 


of paying their officials by results. Manufacturers 
should pay more attention to the cheapening and 
improving of domestic apparatus. Steps must be 


taken to render relations between supply authorities 
and contractors less strained, while the Central Elec- 
tricity Board might modify its tariffs so as to facilitate 
the primary business of selling electricity to the con- | 
sumers. As regards fresh outlets, a great deal of 
off-peak load could be obtained in horticultural work, 

and good business should result from the co-operation 

of supply authorities and manufacturers in developing 

the use of electric vehicles. He hoped that the Con- 

vention might see the beginning of greater co-operation 

throughout the industry, for it was only in this way 

that the public could obtain the best results from the 
use of electricity. 

At the conclusion of the meeting an exhibition of 
domestic, electro-medical and horticultural apparatus 
and public lighting equipment, which had been arranged | 
in the Winter Gardens, was officially opened by the 
Mayor. It will remain open during the week. Some 
70 firms are showing, and the display on the various 
stands gives an excellent idea of how the industry is 
tackling the problem of providing apparatus which the 
housewife can handle without its undoubted advan.- | 
tages being set-off by any drawbacks on the score of | 
danger or shock. The range varies from large-sized | 
cookers and such specialised equipment as the electric 
buffets for the dining-room shown by Messrs. Bertram | 
Thomas, Limited, Manchester, small fires and | 
the increasingly popular mains-operated clocks exhi- | 
bited by Messrs. Ferranti, Limited, Hollinwood. Elec- | 
tric heaters for industrial purposes are shown by 
Messrs. George Bray and Company, Limited, Leeds, 
and there are excellent lighting displays, to show 
how both new and old-type lamps can be most efficiently 
used, by all the leading lamp manufacturers. There 
are also a number of examples of radiant and 
convection heaters. 

A novelty on this occasion is a co-operative exhibit | 
of apparatus used in connection with horticulture and | 
agriculture. This includes soil-heating cables, tube | 
heaters, thermostats, electric propagating frames and 
heater units, and sprayers. 

There is also a good display of electric vehicles in 
the Pavilion Car Park, among the firms taking part | 
being Messrs. Metropolitan-Vickers Electric Company, 
Limited, Sheffield, who show two 10—12-cwt. three- 
wheel chassis fitted with dairy and baker-type bodies, 
respectively ; Messrs. Electricars, Limited, Lawley- 
street, Birmingham, who exhibit an 8-cwt. van with 
a range of 30 miles to 40 miles per charge ; and Messrs. 
Auto Electric Cars and Trucks, Limited, Maidenhead, 
who have examples of their 10/15 chassis fitted with 
different bodies on view, as well as a “ pram ”’ chassis | 
with a 1}-h.p. motor and an invalid carriage with | 
four speeds forward and two reverse and two electric | 
brakes. Other exhibitors are Messrs. The D.P. | 
Battery Company, Limited, London; Messrs. A. E. 
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Willson and Company, Limited, Leicester ; and Messrs. 
Vietor Electrics, Limited, Ormskirk. 
In the evening a largely attended reception was given | 


| by the Mayor and Mayoress in the Pavilion. 


(To be continued.) 
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THE TRAWLER “‘ BRITISH 
COLUMBIA.” 


THE first trawler fitted with airless-injection engin 
built for Grimsby, the British Columbia, successful}, 
carried out a demonstration run on Friday, May 31. th: 
designed full speed of 10 knots being easily maintained 
The vessel has been built at the yard of Messrs. Richard: 


Ironworks, Limited, Crown Works, Lowestoft. She is 
100 ft. between perpendiculars, with a moulded 
breadth of 21 ft. and a moulded depth of Il ft The 


draught when fully loaded is 12 ft. aft and 7 ft. forward 
Store rooms and a large fish hold are provided forward 
The capacity of the fish hold is 50 tons, about equi- 
valent to that usually provided in steam trawlers of 
15 ft. to 20 ft. greater length. Special attention has 
been paid to the insulation of the hold to economise ive, 
and to ensure that the catch is landed in prime con 
dition. Twelve tons of ice are carried. Accommodation 
is provided for a crew of 12, including the captain, who 
has a separate cabin below the wheel house. There is 
an enclosed domestic-type boiler in the men’s cabin 
with pipes running through the engine room to 
radiator in the captain’s cabin. Six tons of wate 
ballast are carried in the forepeak, and 1,000 gallons of 
drinking water are carried in the double bottom forward. 
There is bunkerage for 20 tons of fuel oil and 120 gallons 
of lubricating oil, sufficient to give a range of 28 days if 
necessary, although it is intended to run the vessel 
normally on 8-day to 10-day trips. The equipment 
includes an echo-sounding installation, and a wireless 
installation. Electric lighting is provided throughout 
with flood lighting on the deck. 

The main propelling machinery consists of a six 
cylinder, four-stroke direct reversing engine supplied 
»y Messrs. Ruston and Hornsby, Limited, Lincoln 
The cylinder bore is 124 in. and the piston stroke is 
15 in., the engine developing 310 b.h.p., at a speed of 
300 r.p.m. This engine is generally similar to the model 
described in ENGINEERING, Vol. exxxiii, page 197 (1932) 
Compressed air is used for starting and manceuvring, th 
supply, totalling 110 cub. ft., being contained in fou 
receivers. The engine auxiliaries are driven from the 
forward end, and comprise a slow-speed horizontal bilge 
pump of the plunger type, circulating pumps, a fuel 
transfer pump, twin lubricating-oil pumps and a two 
stage air compressor. All the motion gear is enclosed 
and force lubricated. Manceuvring is effected by 
single hand wheel which controls both the direction of 
running and the speed. Complete reversal from full 
ahead to full astern can be made very quickly, but the 
controls are set to limit the speed at which the operation 
is actually performed. Control is normally from the 
wheelhouse by telegraph, but an emergency cut-out is 


| provided enabling the engine to be stopped by the 


captain. A Michel thrust block is incorporated with 
the engine. 

The trawl winch, manufactured by Messrs. Laurenc 
Scott and Electromotors, Limited, Norwich, is of th: 
electric trawling type, driven by a totally-enclosed and 
watertight motor with worm gearing driving from th« 
centre of the main barrel shaft. Ward Leonard contro! 
is fitted. The motor is normally rated at 45 brake 
norse-power, but is capable of very heavy overloads 
The winch is arranged to stall at 4 tons and be overt 
loaded and run back with a load of about 6 tons. Th 
barrels will accommodate 400 fathoms of rope, and ar‘ 
designed for a steady pull of 24 tons at 200 ft. per 
minute. The current is supplied to the winch by a set 
comprising a 75 brake horse-power Ruston airless 
injection engine coupled to a Laurence Scott generator. 
There is also a general service auxiliary set comprisin 
a 14 brake horse-power twin-cylinder Lister engi 
driving a 3 kW, 110 volt, alternating-current generator 
a two-stage Reavell compressor, and a Ruston genera 
service pump. 








ELECTRICAL DEVELOPMENTS IN 
RUSSIA. 
Some further information on the ways in whi h 


electricity supply is being developed in Russia under 
the Second Five Year Plan is given in recent issues 0! 
Elektrichestvo. Broadly speaking, the object 
increase the annual output from the 13,400,000,000 
kWh of the last year of the First Five-Year Plan t 
38,000,000,000 kWh, and to produce 24,500,000,000 
kWh of this total in “regional” as compared wit! 
** industrial’ stations. If this is achieved, it is est! 
mated that Russia will take the first place in electrica 
output among European countries by 1937, and will 
only be outdistanced in the world by the Unite 
States. 

This development will be based on the use b 
of local fuel supplies and of water power. The Stalin 
gorsk and other stations in the Moscow district w ill be 
operated on brown coal, and their annual consumptio! 
is expected to rise to 2,472,000 tons, as compared 
with 597,000 tons in 1933. Coal from the Ural will be 
burnt to the extent of 1,728,000 at Perm a 
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Chiliabinsk, while the station at Cherenchevsky is being 
lesigned to use East Siberian coal. It is also proposed 
to use oil-shale from the Kashira field for the first time 
n the extended Samara station and at Saratov, while 
the employment of Gdovsk shale in the Leningrad 
(istrict is being considered. A deciding factor in this 
connection may be the utilisation of the ash, which 


is produced in large quantities, for industrial purposes. | 


A large number of stations are also being built to 
utilise peat, including those at Gorkovsky, with an 
output of 201,000,000 kWh, and at Shatura, with an 
output of 180,000,000 kWh. 

As regards water power, twenty-five stations with an 
aggregate capacity of 2,000,000 kW are being built. 
These include one at Gizeldon in the Caucasus, with 
& capacity of 22,000 kW and an operating head of 
312 m., and one at Nijnisvirsk, with a capacity of 
96,000 kW and an operating head of 19-5 m. The 
former is equipped with Pelton, and the latter with 
Kaplan, turbines. A large station will be that at 
Verchnisvirsk, on the river Svir, with a capacity of 
144.000 kW. This will be used to supply the Leningrad 
district. Plans are also being prepared for the con- 
struction of a station on the river Cherchik, in Central 
Asia, which will have a capacity of 170,000 kW and 
will be used to supply the works of a chemical combine. 
Another station of some interest is that at the outlet 
of lake Sevan in Armenia, which is at 2,000 m. above 
sea level. The most important hydro-electric schemes 
are, however, those on the river Volga, where stations 
are to be constructed at Yaroslav (100,000 kW), 
and at Balachna (200,000 kW), and on the river 
Kahma, where a station with a capacity of 360,000 kW 
is to be built at Perm. These and other stations form 


part of the plan for improving the navigation of the | 
Volga, Svir, Dnieper and other rivers, and for developing | 





the irrigation facilities. It is estimated that the annual 
output from hydro-electric stations will eventually 
reach 4,800,000,000 kWh, the equivalent of 3,000,000 
| tons of fuel. 








WELDED COAL WAGONS FOR THE 
LONDON AND NORTH EASTERN 
RAILWAY. 


THE use to which welding is put nowadays by the 
railway companies is very considerable, and we have 
several times referred to these developments in our 
columns. The London and North Eastern Railway 
was one of the first responsible bodies in this country 
to employ welding in bridge repair and construction, 
and on the mechanical side our readers will recall the 
fact that the tender of the Cock o’ the North is of 
welded construction, a great saving of weight being 
effected by these means. 

In the accompanying Figs. 1 and 2 we illustrate 
some coal wagons recently constructed for the company, 
to the requirements of Mr. H. N. Gresley, C.B.E., chief 
mechanical engineer, by Messrs. The Metropolitan- 
Cammell Carriage and Wagon Company, Limited, 
Midland Works, Birmingham. One hundred of these 
have been built and they are intended for locomotive 
coal service. The underframes, scantlings, &c., and 
running gear are all to Clearing House standards. The 
height, however, is somewhat less in order that they 
may work into colliery sidings and under low screens. 
The underframes are of open hearth steel and the body 
sides, ends and floors are of copper-bearing steel. 


Welding has enabled the tare to be reduced considerably, 








the present wagons having a tare of 7 tons 19 ewt. 1 qr., 
with a capacity of 820 cub. ft. 
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| greatly improved figures as compared with the usual 
| wooden body wagon. 

Fig. 2 shows the welding adopted and it may be 
pointed out that with the effective connection thus 
afforded between the floor plating and underframe, the 
whole structure is much more rigid than usual, Further, 
since the joints between the floor plates are welded, 
water cannot attack the underframe members, Ample 
| drainage is provided in the floor, clear of all underframe 
parts. As will be seen, the ends and doors are stiffened 
by pressing. 

The length over headstocks is 21 ft. 6 in., and inside 
the body 21 ft. 53 in. The width inside is 7 ft. 113 in. 
and height inside 4 ft. 94 in. 








|THE INSTITUTION OF AUTOMOBILE 
ENGINEERS’ SUMMER MEETING. 


FoLLowine on the summer visit of the Institution 
of Automobile Engineers to France last year, a joint 
summer meeting of the Institution with the Société des 
Ingenieurs de l'Automobile was held in London and 
the Midlands, from Thursday, May 30, to Saturday, 
June 1, inclusive. Some 38 French visitors attended, 
including Monsieur Maurice Goudard and Monsieur 
Maurice Berger, the president and secrétaire-général 
respectively of the S.1.A. The number of British 
visitors varied, as many of those resident in the Midlands 
only attended particular functions, but the meeting was 
very well attended on the whole, 219 persons in all 
sitting down to the banquet, held in Stratford-on-Avon 
on Thursday night. 

The French visitors had expressed a wish to see as 
many works as possible, and further to see something 
of historic London, and as those responsible for their 
enjoyment were anxious that they should also see 
something of the English countryside, a somewhat 
crowded programme was inevitable. The French 
party, together with a number of London members of 
the 1.A.E., left London on Thursday morning in two 
groups, one group travelling to Birmingham and the 
other to Coventry. On arrival at their respective 
destinations, the Birmingham group visited the works 
of Messrs. The Austin Motor Company, Limited, and 
the Coventry group, the works of Messrs. Alfred 
Herbert, Limited, followed by a visit to the works of 
either Messrs. Humber, Limited, or Messrs. Daimler 
Company, Limited, The two parties travelled by road 
after the works’ visits to reunite at Stratford-on-Avon, 
where, as stated, a banquet was held in the evening. 
We do not propose to attempt a description of the 
works visited, as both their methods of production and 
their producis are probably familiar to a large propor- 
tion of our readers. It may be of interest to mention, 
however, that thirty years ago, the Longbridge factory 
of the Austin Company covered 2} acres, and employed 
270 workmen, the output being 120 cars per annum. 
To-day, the total site area is 220 acres, of which 100 
acres are actively occupied. Nearly 20,000 workers 
|are employed, and the annual output is over 80,000 
vehicles. There are nearly 6,000 production machines, 
and approximately 500,000 sq. ft. of extensions have 
been added in the last three years, costing, with equip- 
ment, nearly 500,0001. Whereas in 1922, 55 men were 
necessary to build one car per week, to-day one car is 
the week’s work of only 9 men. 

The banquet proved to be an exceedingly pleasant 
function, with that happy blending of the formal and 
informal for which similar functions organised by the 
Institution are justly celebrated. Incidentally, the 
banquet also afforded a test of the linguistic abilities 
of those attending, as the compliment paid to their 
hosts by the French visitors of speaking in English was 
reciprocated by the English speakers replying wholly 
or partly in French, The toast of ** The Institution of 
Automobile Engineers,’ was proposed by Monsieur 
Maurice Goudard and replied to by Mr. L. H. Pomeroy, 
the President of the LA.E. Both speeches were in 
light vein, but a more serious note was struck by 
Sir Herbert Austin, in replying to the toast of ** The 
Automobile Industry,’”’ proposed by Mr. P. J. Hannon, 
M.P. Referring to the advance in production methods 
that had been made in recent years, Sir Herbert said 
they could not fail to realise the amount of fundamental 
knowledge they owed to their colleagues across the 
Channel, France producing many of the pioneers of the 
industry. He then went on to refer to the importance 
of the automobile industry in this country at the 
present time, and in paying a tribute to the National 
Government, said that it had had a stabilising effect 
on the country and stimulated a return of national 
confidence. Continuing, he mentioned that one of the 
most notable features of the modern car factory was 
the important advances made in the design of machine 
tools, and although he could not say that they were all 
the products of British manufacture, the proportion 
was growing rapidly in their favour. Referring to the 
export position, Sir Herbert pointed out that we were 








These, of course, are 


dependent upon the Dominions and Colonies for the 
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bulk of our overseas trade, and the tariffs imposed upon 


the entry of coachwork into some of the Dominions | 


was causing much concern. Finally, Sir Herbert made 
a strong plea for the easing of Government restrictions 
and taxes upon motorists, and for the development 
of an adequate road system, citing Germany and France 
as examples for the consideration of our own Govern- 
ment. The toast of “ The Guests’ was proposed by 
Mr. C. R. F. Englebach, and replied to by Mr. L. J 
Kaye and Madame Maurice Berger. 

Friday, May 31, was devoted to visiting the works 
of Messrs. Morris Motors, Limited, at Cowley, followed 
by alternative visits to either the works of Messrs. The 
M.G. Car Company, Limited, Abingdon, those of 
Messrs. The Pressed Steel Company of Great Britain, 
Limited, or a tour of the University buildings. As our 
readers will probably aware, Messrs. Morris have 
works both at Coventry and Cowley, the latter works 
being mainly devoted to body building and chassis 
assembly. Recent extensive improvements, costing 
over 250,0001,, have added very considera bly to their 
efficiency, and they now constitute one of the most 
up-to-date assembly plants in the world. ‘They cover 
an area of 82 acres and gives employment to about 
5,000 hands, the output capacity being 120,000 cars 
perannum. After passing through the trimming shops, 
the visitors inspected the body assembly department, 
where they had an opportunity of examining both the 
construction of bodies, of the usual form in jigs and 
also pressed steel bodies, employed on certain of the 
latest models. They were then conducted through the 
paint shop, and a short account of the processes em- 
ployed in this shop may of interest. The first 
operation on the normal body is to spray the interior 
with wood-preserving paint, after which the body 
passes through a short drying tunnel. The panels are 
next chemically cleaned and sprayed with primer 
This is brown in colour, so that when the subsequent 
coat of grey filler is applied and rubbed down, the 
process will not be carried so far as to reach the bare 
metal. Between the application of the priming coat 
and filler, the body passes through a drying tunnel, 
and is then twice more treated to the filling process 
The under surface for the cellulose is produced by hand 
rubbing. Four coats of cellulose colour are applied, 
the body being passed through drying ovens on the 
between each application. As the 
drying tunnel after the final coat, they are 
carefully examined for flaws before passing to the 
polishing line. When viewing the assembly lines, the 
visitors had an opportunity of examining examples of 
the new ten-four and twelve-four models. The chassis 


be 


be 


conveyor bodies 


leave the 


is identical in the two cars, with the exception of the | 


engine, and two styles of coachwork are available 
Special features of the car are that the frame is of box 
throughout its length, with an intermediate 
floor, the Jackall hydraulic jacking system, 


section 
metal 


incorporating four jacks permanently located on the | 


two axles, is fitted as standard, and pressed-steel bodies 
are standardised for one model. These bodies are made 
up in five sections welded together, the sections com 
prising the two side panels, the rear panel, the front 
head panel and the dash. The body is unusually wide, 
both at the front and rear, and has ample head room 
The screen is well sloped to give unobstructed side 
quarter vision. Of the Friday afternoon visits, that 
to the works of the Pressed Steel Company of Great 
Britain offered an opportunity of seeing the manufac- 
ture of pressings for a wide variety of car components. 
These works were described in ENGINeEeriINe, vol. 
exxxii, page 239 (1931), and it will, therefore, be suffi- 





cient to mention that the visitors were able to see 
the pressings for all-steel bodies being made, to- | 
gether with the machines for welding up the five 


panels into a single unit. They were also enabled to 
see the production of the dies for large pressings, such 
as the body side panels. In general, the dies are of 
cast-iron and are milled on a Pratt and Whitney Keller 
copying machine, a full-size pattern being employed, 
made in plaster and wood. The dies are finally finished 
by hand filing. On the conclusion of the works visits 
the party travelled from Oxford to London by motor 
coach. 

The programme for Saturday consisted of a visit to 
the Science Museum it South Kensington in the morn 
ing, and a garden party at Brooklands in the afternoon, 
the party again traveiling by road. During the garden 
party, an opportunity was afforded of seeing a number 
of biplanes and monoplanes in flight. The C.30 
Autogiro was also demonstrated, but perhaps the most 
interesting displays were a flight on a B.A.C. “ Drone” 
ind a parachute descent made by Mr. B. de Greeuw 
The Drone fitted with a 600 Douglas engine 
and recently made a flight to Paris on a fuel 
of approximately After viewing the flying, the 
party were conducted round the workshops of Sir Mal 
colm Campbell, and had an opportunity of examining 

Blue Bird,” and of studying the working of Brook 
lands racing track, under the guidance of Mr. A. P. 
Bradley, the Clerk of the Course. The French members 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations o! 
the London Metal Exchange for “‘ fine foreign” and “‘ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case ol 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
| silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in w hich 
| they represent 1s. each. 
lo the party left Victoria station on Sunday afternoon, 
after expressing their appreciation for a very instructive 
and enjoyable visit. There can be no doubt that the| As a result of his experiences in these positions, 
feelings expressed were equally shared by the Britsih|he became convinced that the only cure for the 
|members of the party. Many new friendships were | undignified position in which the electrical industry 








|the American firm. At a later period he was made 
sales manager of the British Company. 





|made, and the visit as a whole formed a_ striking | in this country then found itself was something in the 
example of the value of joint meetings with Continental | way of co-operation, and he found an outcome fo! 
societies, both from the points of view of instruction | his efforts in the National Electrical Manufacturers 
Association. The movement represented by this 
Association expanded in 1911 into the British Electrical 
and Allied Manufacturers’ Association, with Mr. Dunlop 
installed as Director and Secretary. The masterly wa) 

We much regret having to record the death of | in which this Association has conducted its affairs, to the 
Mr. D. N. Dunlop, so well known in connection with the | envy of many other branches of the engineering indus 
activities of the B.E.A.M.A. and of the World Power | try, is a lasting tribute to the ability of Mr. Dunlop. 
Conference. Mr. Dunlop died after an operation on| while the great organisation of the World Power 
Friday, May 30. Conference, inaugurated at Wembley after the wal 

Born in Ayrshire in 1868, and of Quaker stock,| by Mr. Dunlop through B.E.A.M.A. organisatio! 
Daniel Nicol Dunlop began his engineering career as | and put on a permanent footing through his energ) 
anapprentice with Messrs. The Howe Machine Company, | and capable management, is another monument in his 
Ardrossan. At the age of 26 he went to the United | honour. Similarly, his work in connection with the 
States, and entered the works of Messrs. The Westing- | formation and activities of the Electrical Research Asso 
house Electric and Manufacturing Company at | ciation will long be remembered in the industry. Mr 
Pittsburgh, subsequently being moved to the company’s | Dunlop made an excellent chairman and succeeded 1" 
New York offices. On the establishment of the British | getting much good work out of committees. His work 
Westinghouse Electric and Manufacturing Company | and its many ramifications led him outside his own 
and the building of the Trafford Park works, Dunlop | organisation and into intimate contact with such bodies 
returned to this country as an employee of the new /as the Institution of Electrical Engineers, the Federa 
company, in the capacity of publicity manager for both | tion of British Industries, the British Standards Insti 
the English company and the European branches of | tution, &c., his ability being appreciated by all. 


and pleasure. 








THE LATE MR. D. N. DUNLOP. 
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are similar to the primary bending stresses set up in 

ASPHALT CANAL LININGS the plates of a laminated spring under service conditions ; 
° but many laminated springs in service are not only 

subjected to cyclical variations of stress but also to 
impact forces. From existing knowledge of the 
behaviour of steels under repeated impact, it might 
be surmised that surface conditions which lowered 
the fatigue limit would also be detrimental under 
repeated impact conditions, provided the number of 
impacts before failure was high. Against this, however, 
it could be suggested, not unreasonably, that a surface 
layer of soft decarburised material might be beneficial 
under impact conditions. No previous investigation 
which gave definite information on these matters 
appeared to have been carried out, both Stanton’s 
|tured in an ordinary hot-mix plant, located on the | eee 5 eno 8 tests having been made on machined 
| top of the canal bank, and discharging by means of a | ee . errant and accordingly the present = 
| runway and chute into lorries, which delivered direct | = aa bergen — 4 omen the effect -* ye mr 
|to the laying gangs. After spreading to the required | “ nditions on the repeated impact resistance of certain 


thickness, the consolidation of the lining was effected available spring steels; single-blow impact tests on 
. the materials were also included. The work described 


first by a hand roller of 300 kg. weight, and then by a . : ; : 
sabes ities of 2,000 kg oalike *. section of Av has been carried out in the Engineering Department 
conel ia ahem tn Fig K above. Tho total width of the National Physical Laboratory, as part of the 
of linin ts peg ae up of a 13-m. horizontal | ™Vestigation on the effect of surface conditions on the 
centre tidth with "5 m. widths on each side lying | fatigue resistance of steels supervised by the Executive 
. 5-m. § 8 ying | «, bas, ] 
at a slope of 1:5. The actual area treated in this | Committee of the Laboratory. gi : 
way was about 75,000 sq. m., and a normal day’s | bes ogee and Heat Treatment.—The materials 
- ees Be gamely ~ “| used in the tests we : ium-v i ring 
work (2 Nour) comprised about 2,000 sqm | the tnt, wre « chromium-vanadian_ ering 
Fig. 1, page 602, gives a general view of the canal | chteilent “1 f the - - SE - a in Table I 
excavation before laying of the asphalt lining, but | Tw reeaigy 6 2 a eee “a ‘ 
| with the cement-mortar surface on the drainage bed. | mts hi : _ — on ~ = 55 —_ a 
| Fig. 2 illustrates the asphalt-lining work, and also | AEA-quality GARCArG Spring svecis, wally we 
| shows the excavation work still in progress on the | ’ 
opposite slope. This work was carried out by|_ ; Taste II.—Hardness Teste. _ 
Messrs. Nederlandsche Vennootschap Maatschappij | . 
Wegenbouw, of Utrecht | Average ——- one Hardness 
4 ’ : sin Number, Hp/10. 
Another interesting example of asphalt lining work |  gteey, | Treatment! 
is shown in Figs. 3 and 4, page 602, and in Fig. 6, an- 
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nexed. These relate to the lining of a channel for effluent | | Interior. Surface. | Difference. 
water, the Elstermuhl Canal of the Water Department | ———— en 
of the City of Leipzig, in the vicinity of that city, | ge aS oe ¥ 406 359 47 
in which an asphalt lining was adopted mainly because | EGI_ ..| B os 457 238 169 
Fic. 6 Coskées ae a Ae ~~ | of its resistance to the attack of aggressive water. | = + 4 . y= - 243 
_ oF ag oe rsa ; owe th ITH ENEU- | This work was carried out in 1933, on a total area | 85 tt oe aa 604 50 
MATIC VIBRATING TAMPERS. of some 7,000 sq. m., the channel width at the bottom | 





being 3 m., with side slopes of 1:14, up which the 
| lining was continued to a vertical height of about 2 m.| remaining silico-manganese steel was a commercial 
ASPHALT CANAL LININGS. | shove floor level. A mix of an asphaltic concrete spring oF in use ri this country. The steels were 

Wrrury the last two or three years, very considerable was employed, laid to a thickness of 4 cm., on a 5-cm. originally in the form of 3 in. bv } in. rolled spring 
attention has been directed, particularly in Germany | subgrade layer of bitumen-grouted chippings. Fig. 3, plate. All three steels have been used in previous 
and Holland, to the advantages offered by bitumen in| page 602, shows this sub-grade in course of being investigations on the effect of surface conditions on 
grouted, and Fig. 6 the consolidation of the asphalt | the fatigue strengths. Five series of tests were carried 
lining on the slopes by means of pneumatic tampers, | out on these steels; the heat treatments to which 
while Fig. 4 is a general view of the work, with the | the steels were subjected are given in detail below. 

One of the most interesting examples of this develop- | rolling of the floor lining in progress. This work was| (4, Chromium-Vanadium Steel, S5.—The heat treat- 
ment lies in some work that has recently been carried | in the hands of Messrs. Kema-Lenz, Berlin Dresden. | ment was carried out at the Laboratory ; each plate 
out for the Netherlands Rijkswaterstaat (Government | Weare indebted to Messrs. Shell-Mex and B.P. Limited, | (about 18 in. long) was held in a gas muffle at 850 deg. C. 
Service for Waterways) on a section, 1,625 m. in length, | Shell-Mex House, Victoria-embankment, W.C.2, for the | for about 1 hour, quenched in oil, and then tempered 
f the Juliana Canal. This canal is now under con- | above information. at 600 deg. C. The long exposure in the furnace was 
struction in connection with the canalisation of the used in order to allow a certain amount of surface 
River Meuse, and is designed for vessels up to 2,000 tons. | decarburisation to occur during the heat treatment. 
With the exception of the length in question, the | THE RESISTANCE OF SPRING | B. Silico-Manganese Steel, EGI.—Plates about 18 in. 
canal bottom is being lined throughout with a 60-em.| STEELS TO REPEATED IMPACT | long were supplied to the Laboratory in the heat-treated 
layer of clay, but on this particular length somewhat | STRESSES.* | condition. No details of heat treatment were available, 
exceptional conditions prevailed, to cope with which | 4 | but it was stated that a normal commercial heat treat- 
an asphalt lining was adopted. This departure} By G. A. Hanxkuys, D.Sc., and H. R. Mutzs, B.Sc. | ment for this type of steel had been used. 
from normal procedure was influenced by the fact Previous investigations made at the National| (. Silico-Manganese Steel, S6.—The heat treatment 

Physical Laboratory have shown that the fatigue | was carried out at the Laboratory ; each plate (about 


certain cases for the lining of canals, and for the 
protection of river banks and other slopes subjected 
to the action of water. 

















that in this section the excavation ran through a 
bed 12-m. thick of quicksand. By means of a tem- | resistance of spring steel plates in the normal as-rolled | 18 in. long) was held in a gas muffle at 950 deg. C. 
porary system of well-drainage, ground-water level| ang heat-treated condition is much less than the| for about 1 hour, quenched in oil, and subsequently 
was reduced so as to permit of this quicksand being | intrinsic fatigue resistance developed by the materials | tempered at 500 deg. C. As in the case of the chromium- 
excavated in the dry to the required cross-section, but | when disturbing surface conditions are eliminated by | vanadium steel, the long exposure in the furnace 
after completion of the canal, the drainage of this | ’ F . 

length will be effected by means of a drainage bed, | 








TaBLE I.—CuHEMICAL ANALYSIS. 


. . | 

underneath the whole canal width, of coarse gravel and | ; jon mae en ae aie a ola 
sand. Any accumulation of ground water in this } ; ~ . Other 
drainage bed will be taken care of bv : ain discharg . Steel Reference ‘ Si 5 Mn Flements, 

ainage bed will be taken care Of Dy a main aischarge Mark. | Per cent. Per cent. | Percent. | Percent. | Percent. | percent 
pipe, emptying into the River Meuse. | . 

Owing to the fact that a layer of clay does not | —— = eee ane - ee Te za my Be 
immediately become water-tight, it was feared that, if | Chromium-vanadium steel... 85 0°55 0-29 Trace 0-01 | 0-68 | Ni 0-10 
the ordinary clay lining had been adopted, after filling | aa 
ther: > ans ci » leakage rate oe 
would be an appre¢ iable leakage of water through | Silico-manganese steel, com- 

he clay layer into the drainage bed, resulting in over- | mercial - ie he EGI | 0-53 2:06 | 0-03 0-04 0-81 
saturation of the latter. For this main reason, it | Silico-manganese steel ; 86 0-54 1-95 0-02 0-02 0-94 
was decided to replace the use of clay by a lining | ——_____— $$$ — ——__________— ~~ SE - 
that was completely impervious. A further requiremer bo ob . : ; 
I y E a. q ment machining and polishing. It has also been shown that | was used in order to allow a certain amount of surface 





was that the lini be ¢ ted shou st crac’ . —, : : = 

in t wedi Peps +d * har : : penpethy Beer |the surface decarburisation which occurs during the | decarburisation to occur. 

i eve £ r ‘al § sidence ¢ > age " > - - ‘ 

7 . & | manufacture and heat treatment of the steel is one| p, Silico-Manganese Steel, S6, Graphite Heat Treat- 

\ . ; . | of the main causes of the low fatigue resistance of the | ment,—The surfaces of the original plates were removed 

er considerable laboratory investigation § in Sate), Ten Ot eile tbat sete -—sne pues ; . 

cor tion with actual trial areas. it was decided | unmachined plates. In these previous investigations | hy machining away about ,',-in. from each face before 
ploy for the ‘linin i hak Chine at rich sheet. | the fatigue tests employed in the work have consisted | heat treatment. The heat treatment temperatures 

$ - Pan's id ' | of repetitions of cyclic stress without impact—either | were the same as those in series C, but the heating 











isphalt mix, composed as follows :—76 per cent. by . gh : | we , : . 
we of river a 12 per cent. by weight of filler | reversed bending stresses on cylindrical specimens | prior to quenching was carried out with the plates 
12 cent. by weight ‘of 60/70 penetration bitumen. | (rotating-beam tests) or repeated bending tests on | covered in graphite powder. 

In order to obtain a suitable surface on which to lay | plates. The latter form of test applies stresses which | E. Chromium-Vanadium Steel, 85, Carburising Heat 
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of holding the as-rolled steel plates in a sodium cyanide 
bath at 850 deg. C. for 2 hours and then quenching 
direct in oil; no tempering treatment was applied. 

Hardness tests were made on the specimens prepared 
for the impact tests, and the results obtained are 
summarised in Table II. It will be noted that the 
surface softening of the chromium-vanadium steel 
was considerably less than that of the two silico- 
manganese steels when no special treatment was used. 
There was no appreciable difference in hardness between 
the interior and the surface of the graphite-treated 
steel; slight surface hardening was present in the 
carburised steel. 

Test Methods—Repeated and Single-Blow Impact. 
Preliminary tests indicated that unnotched test-pieces, 
10 mm. 5 mm. in section and 60 mm. long, would be 
satisfactory for both single-blow and repeated-impact 
tests, and test-pieces of these dimensions were employed 
for all the tests. These small test-pieces could be 
conveniently prepared from the enlarged ends of heat- 
treated plates which had been used for bending fatigue 
tests in other investigations. A Stanton repeated- 
impact testing machine was used for the repeated 
blow tests after certain modifications had been made.* 


Fig.2. METHOD OF GRIPPING SPECIMEN 
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rhe machine was provided with new anvils, 40 mm 
apart, and clamps were designed to keep the test-piece 
in contact with the anvils without imposing any bending 
moment upon it or interfering with its free vibration 
rhe mechanism for turning the specimen over between 
blows was removed, so that the same face of the speci 
men, the unmachined face in the case of the as-rolled 
test-pieces, was in tension for every blow. A knife 
edge of large radius was attached to the striking face of 
the hammer, and weights which could be rigidly 
attached to the hammer were employed in those tests 
which required a large energy of impact. Fig. 2, 
on this page, shows the method of gripping the specimen 
for test. The machine was bolted to a heavy concrete 
floor during the whole of the tests. 

The machine was run at a speed of 100 blows per 
minute; the energy of blow was varied over a large 
range, so that specimens were broken after a number 
of blows varying from 45 to over 1,000,000. 
which endured 1,000,000 blows without fracture 
removed from the machine. Variations in the energy 
of were generally made by altering the height 
of drop and not the weight of the hammer, but in a 
few tests at high impact energies, additional weights 
added to the hammer. For the single-blow 
impact tests a machine of the Charpy floating anvil 
type (maximum energy of blow 192 ft.-lb. and striking 
velocity 17 ft. per second) was used. 

Results of Tests.— Each test series consisted of singk 
blow and repeated-impact tests on specimens containing 
t test surface representative of the untouched surface 
of the plates after heat treatment, together with 
similar comparative tests on completely machined 
ind polished rhe specimens containing 
representative were obtained by grinding 
from only of the original plate, and these 
tested with the unmachined surfaces 
is the tension faces during the actual tests. In the 
preparation of the completely machined specimens 
equal amounts were ground from both faces of the 
original j-in. plates so t iat any defective surface layer 
or the carburised surface layer in series E—was com- 
pletely removed. All specimens were accurately ground 
to the test thickness of 5 mm., so that the presence 
of the unmachined surface was the only 
difference between specimens which are referred to as 
polished or as unpolished specimens in each test series. 
The normal type of failure in a repeated-impact test 
was by means of a fatigue crack starting on the tension 
ide near the position of maximum In the 
ingle-blow tests failure usually occurred in the same 
as in the repeated-impact but the 
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* See ENGINEERING, vol. Ixxxii, page 33 (1906), for a 
ill description of the original machine. 
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characteristic fatigue marking was, of course, absent. | series B, the unpolished surface gives a slightly higher 
It should also be mentioned that repeated-impact | result than the polished surface, but again the impact 
test fractures in which failure occurred after a small | endurance limit of the unpolished material is much 
number of impacts were not appreciably different in | less than that of the polished material. In test series 
appearance from the single-blow fractures ; in all such | C there is no indication of a change of slope in the line 
cases appreciable permanent bending of the specimen | of the plotted results of the unpolished material (see 
was also present. | Fig. 3), but it is clear that the repeated-impact resistance 
The results of the tests are shown plotted to logarith- | of this unpolished material is much less than that of the 
mic scales in Fig. 3. There is a certain amount of | polished material. In these three series (A, B and () 
scatter of results, but in each case a mean straight line | the impact-endurance limits agree qualitatively with 
can be drawn through the points to include the single- | plane-bending fatigue-endurance limits in that the 
blow test, with the exception of the results from the polished surfaces are much superior to the unpolished 
tests on carburised steel in the unpolished condition. | surfaces. 
With one exception, all the lines show some indication} In test series D it was considered unnecessary to 
of a change in slope in the region of 200,000 to 400,000 | carry out separate tests on polished specimens, since 
impacts, and although tests to a much higher endurance | such tests would be practically the same as the tests on 
would be necessary for any definite positive conclusion, | polished specimens of series C. The impact-enduranc¢ 
the endurance tests on a basis of one million impacts | limit for the “ graphite” surfaces is higher than that 
may possibly be sufficient for approximate repeated- | of any of the unpolished surfaces of series A, B and C, 
impact endurance limits to have been reached in eight | but not much more than one-half that of some of the 
out of the nine sets of tests. In any case, however, | polished surfaces. The values obtained on the polished 
the tests on the one million impacts basis appear to | specimens of series Z are results on a spring steel which 


— . ° . | : 
give sufficiently definite information for a comparison | had not been been tempered. Considered from this 


of the various materials and the effects of the different ' point of view, the results are largely what would 
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Fig. 3. REPEATED IMPACT TESTS. s 
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(4946.8.) Number of Blows to Fracture. 
surfaces to be made. These comparative figures are; be expected ; the single-blow values are lower than 
collected in Table III below, which also includes the | those of series A, but the impact-endurance limit 1s 
results of repeated bending fatigue tests (cyclic stress, | higher than in that series. The single-blow impact 
mean stress equal to one-half the range of stress) | result on the unpolished specimens of series EZ is very 
carried out on some of the materials. low, but the impact-endurance limit is higher than that 
Ratios of the square roots of limiting energies are | obtained on the unpolished surfaces of series A, B 


also given in Table ITI in order to afford a more correct and C, and thus agrees with the results of cyclic fatigue 
comparison of the repeated-impact tests with cyclic | tests. 

fatigue tests. The work per unit volume which is| Considering the results in general, the repeated- 
stored up in an elastic material under bending impact | impact endurance limits correspond to the results 
stresses is proportional to f?/E, where f is the maximum ' of endurance cyclic-fatigue tests. Series A, B and C 
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Taste III.- 


SumMaArRY OF Resvutts or Impact Tests. 
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Tons per sq. in 


Energy 
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Ft.-lb. for 10° Impacts. 
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Energy to 
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Ratio Polished. 
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33 
approx. 
18 


Normal 0-40 0-64 


(Series A) 
Commercial 0-43 
(Series B) approx 
Normal 4 i 1 23 0-23 0 
(Series €) 
Graphite 
(Series D) 
Carburising 
(Series F) 


0-66 
approx. 
48 55 x0 

approx 


74 50 


stress and E is Young’s modulus of elasticity. In the show quite clearly that the irregular decarburised 
present tests the dimensions of the impact test-piece | surface which is present on a normal unmachined 
were the same throughout and so the maximum stress | heat-treated spring plate is undesirable when high 
corresponding to a particular limiting energy of blow is | resistance to a large number of impacts is required. 
proportional to the square root of that limiting energy. | The results confirm the original surmise that surface 
Accordingly, ratios given in the sixth column of figures, | conditions which lower the endurance-fatigue limit 
and not those in the fifth column, should really be| also lower the repeated-impact endurance limit 
compared with the ratios given in the final column of | For a very small number of blows, the repeated-impa: 
Table III. | tests fit in with the results of single-blow tests, and 

Considering the results, it will be noted that in test | in these cases the soft decarburised surface layer ma) 
series A there is no appreciable difference between the | not be objectionable and might even be of valu 
single-blow impact values for the polished and un-| With a uniform spring steel, free from surface deca! 
polished surfaces, but the impact-endurance limit for | burisation, there is little doubt that the single-blow 
the unpolished material is less than one-half that of | impact value would be less when surface irregularities 


the polished material. In the single-blow tests in' were present than when they were absent, since t! 
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irregularities would act as small notches. 
actual results in series A, B and C show that the single- 
blow values for the unpolished surfaces are the same 
as, or higher than, those for the polished surfaces, and 
this must be attributed to the soft surface layers 
reducing the effects of stress concentrations set up 
by the irregularities of shape. It appears, however, 
from the experimental results (see Fig. 3), that this 
effect only holds good for a very small number of 
impacts and has no practical Foe Sa for a normal 
laminated spring. The tests on the carburised material 
of series Z represent an extreme case in which the 
single-blow impact value is very low and the repeated- 
impact endurance limit (and also the cyclic fatigue 
limit) is high. Comparison shows that the repeated- 
impact curve of results for this carburised material is 
below the curves for the other unpolished materials 
until a value of over 1,000 impacts is reached (see 
comparison of curves 2 and 9, Fig. 3). It appears 
that this untempered, unpolished, carburised steel 
would be unsuitable for laminated springs subjected 
to impact, despite its high endurance fatigue limit. 

Conclusions.—The following conclusions are drawn 
from the results of the tests :—(1) The irregular decar- 
burised surface which is present on a normal heat- 
treated spring plate produces a low repeated-impact 
endurance limit (10° impacts) in the same manner as 
it produces a low endurance-fatigue limit. (2) The 
irregular decarburised surface on a spring steel does 
not appear to have any adverse effect on the resistance 
to a large impact of magnitude approaching the full 
single-blow impact strength of the plate. (3) The 
graphite heat treatment, which has been shown to 
give a high endurance-fatigue limit for spring steels, 
may also be useful for improved resistance to repeated 
impact. (4) In general, the results show that Stanton 
and Bairstow’s conclusions for notched test-pieces 
apply to both machined and unmachined spring steels 
in that the-behaviour under a very small number of 
impacts is indicated by the result of a single-blow 
test, but that repeated-impact endurance limits 
correspond to the results of cyclic-fatigue endurance 
tests. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


Tue usual monthly meeting of the Royal Meteoro- 
logical Society was held on May 15, in the Society’s 
rooms, South Kensington, Lt.-Colonel E. Gold, D.S.O., 
F.R.S., the president, being inthe chair. The following 
papers were read and discussed :—*‘ The Lunar Atmos- 
pheric Tide Over Canada, 1897 to 1932.” by Dr. 8. 
Chapman, F.R.S. The paper stated that the lunar 
atmospheric tide had been determined for five Canadian 
stations, three in the east (St. John, Montreal and 
Toronto) and two in the west (Vancouver and Victoria, 
about 60 miles apart); the material used averaged 
23 years per station; the days used were not selected 
according to their range. The three eastern stations 
gave similar values, the mean being 28 sin (2 t + 77 deg.) 
microbars (probable error 2-5); this was normal for 
the latitude (mean 45 deg.). The two western stations 
bad a much smaller tide, the mean being 4 sin (2¢+ 
101 deg.), probable error 2-4, this being abnormally low 
for their latitude (mean 49 deg.) ; the phase angle was 
not well determined. The three eastern stations showed 
a seasonal variation similar to that found at most other 
stations, the amplitude and phase angle both being less 
in December than in June. The harmonic coefficients 
of the first four components of the solar diurnal variation 
were also given; here also, in the second component, 
Vancouver and Victoria agreed in giving a smaller 
amplitude (and also a smaller phase angle) than the 
eastern stations. 

In “The Sampling Errors of the Aitken Nucleus 
Counter,” by F. J. Scrase, M.A., the author 
said it had been deduced theoretically and confirmed 
by observation that the frequency distribution of 
nucleus counts made with the Aitken counter conformed 
to Poisson’s exponential limits to the binomial expan- 
The standard deviation of a series of counts 
Was given by the square root of the mean number of 
nuclei in a count, and the standard error of the mean 
was inversely proportional to the square root of the 
total number of nuclei counted. When the total 
number was 100 the standard error was about 9 per 
cent. of the mean. It was shown how the results 
of the investigation could be applied to distinguish 
between genuine fluctuations and random errors in 
tions of nucleus content. The results also 
showed that the stirring vane fitted to the Aitken 
counter was an unnecessary complication; a random 
distribution of nuclei was produced in the apparatus 
without the aid of the device. 

A paper on “ The Diurnal Variation of the Maximum 
Gusts Occurring in Each Hourat Worthy Down (Win- 
chester)” was read by C. 8. Durst, B.A., and W. H. 
Bigg, B.Sc., and stated that from a statistical consid- 
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But the | 





ENG 


INEERING, | 


Down, the authors considered that frictional gusts 
were directly proportional to the speed of the wind and 
that those due to convection had a speed of about 
9 m.p.h. 








GEOPHYSICS.* 


By Proressorn Owen Tuomas Jonzs, M.A., D.Sc., 


(Concluded from page 585.) 


Gravimetric Methods.—If a unit mass is brought up 
from infinity to the earth’s surface, the work done in 
traversing the gravitational field is the gravitational 
potential. In a level part of the earth’s surface, 
where gravity is uniform over a considerable area, 
surfaces of equal gravitational potential would be 
parallel to one another and to the surface of the ground. 
The value of gravity at a point is inversely proportional 
to the vertical distance between adjoining equipotential 
surfaces. If, however, a mass of high density occurs 
at or near the surface, an equipotential surface would 
be raised to a higher level above the mass than in the 
surrounding area. There would thus be a variation 
in the value and direction of gravity in the neighbour- 
hood of the mass, and it is such variation that is made 
use of in gravitational methods of geophysical explora- 
tion. The difference in the gravitational field may be 
due to the presence of material of high density over 
a limited area, such as a mass of iron ore or of igneous 
rock, or it may be due to a geological structure such 
as an anticline, whereby dense rocks are brought 
nearer to the surface along the crest of the anticline 
than along its flanks. In some cases the matter that 
is brought up in this way is lighter than the surrounding 
strata, as in the case of salt domes, which are often 
found associated with oil. Again, a disturbance of the 
gravitational field may be caused by a fault which 
brings into apposition two rock masses of different 
densities. 

Cavendish employed an instrument for determining 
local gravitational attraction, and later Baron Eétvos 
| designed the instrument called after him the Eétvos 
| balance. This differs essentially from the Cavendish 
| type in that only one of the masses is attached at the 





| end of the horizontal rod ; the other is suspended from 


the opposite end by a fine wire. In the Eétvos balance 
the masses are about 25 grams each, the horizontal 
rod is about 40 cm. in length, and the wire suspending 
the second mass is about 60 cm. In another type, 
one of the masses is carried on a vertical rod above one 
end of the horizontal bar, and the other is attached 
by a similar rod below the other end. This is known 
as the Schweydar or “ Z”’ type of torsional balance, 
the cross bar of the “‘Z” being, however, in the 
horizontal plane. In some types a similar set of 
masses at right angles to the first set is included. In 
a third type, usually termed a Gradiometer, designed 
by Shaw and Lancaster-Jones in 1927, two equal masses 
are carried on the circumference of a light wheel about 
10 cm. in diameter. A third similar mass is attached 
to the end of a light rod which projects upwards from 
the wheel at a point equidistant from the other masses. 
The wheel is suspended, as in the original Cavendish 
apparatus, by a fine wire which is attached to spokes 





meeting at its centre. If the torsion balance is set 
up in an area where gravity varies from one place to 
another, the masses lie on different equipotential 
surfaces, and one of the masses is subjected to a 
greater horizontal pull than the other, so that the 
system is affected by a couple which causes it to 
rotate until the couple is balanced by the torsion of 
the suspending wire. The characteristics of the wire 
are supplied by the makers, or can be determined 
independently. The deflections are read on a scale 
set at a known distance from a mirror carried at the 
centre of the system. Inasmuch as the position 
which the torsion-balance system would assume in the 
absence of local attraction cannot be determined 
directly, readings of the instrument are taken in 
different azimuths differing by 60 deg. or 120 deg., 
according to the type of instrument. In general, the 
deflections are recorded photographically. The instru- 
ments are of extraordinary sensitiveness ; a change in 
gravity of one-million millionth part of its total value 
can be detected, and since gravity is nearly 1,000 cm. 
per second per second, it follows that a change in the 
force of attraction on a mass of | gram of the order of 
1 x 10° ¢.g.s. units can be detected. This is called 


|an Eétvos, and is the unit usually adopted in gravi- 


metric investigations. If a vertical dyke of rock of 
density 3-5 occurred in the ground at a depth of 100 ft. 
below a uniform surface, it has been calculated that it 
would cause a gradient of 13 units, and could therefore 
be detected easily. 

In applying the method in practice, many factors 
have to be taken into account. The surface of the 





* The Forty-first James Forrest Lecture, delivered 





before the Institution of Civil Engineers, on Tuesday, 
May 7, 1935. Abridged. 





| ground is not in general uniform ; elevations large and 
| small, walls, buildings, ditches, or even trees exert an 
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influence on the instrument which tends to mask the 
underground effect that it is sought to discover. 
Accordingly, corrections have to be, applied for all 
such surface features as are within a certain distance 
of the instrument. The effects of topographical 
irregularities have to be calculated for distances of 
1,000 ft. from the station, and if there is any consider- 
able relief the estimation must be carried to even 
greater distances. In addition, if there is reason to 
suspect marked irregularity in the nature of the ground 
or terrain near the station, that also has to be allowed 
for. It is the calculation of the corrections to be 
made for surface variations that makes the method 
laborious in the field. The authors of the Report on 
the Imperial Geophysical Experimental Survey esti- 
mated that a tree, 2 ft. in diameter at a distance of 
10 ft. from the station where the instrument was set 
up, would cause a gradient of about 2E. When the 
readings of the instrument have been taken, and 
corrections of various kinds have been applied, the 
values of the horizontal gradients of gravity in two 
azimuths are obtained and the resultant plotted as 
a vector, oriented in the direction of the gradient, 
whose length is proportional to the value. Alternatively, 
lines may be drawn on the surface at right angles to 
the gradients and at a distance apart inversely propor- 
tional to the gradient ; such lines are termed isogams. 

Then arises the question of interpretation. In some 
simple cases this presents little difficulty, provided 
there already exists some knowledge of the geology of 
the region; in other cases, however, similar results 
might be derived from a variety of causes. Thus on 
one side of a valley, where a strong anomaly occurred 
and the isogams ran parallel to the side of the valley, 
a fault, a buried channel, some form of igneous intrusion, 
or a combination of effects might produce very similar 
gradients or isogams. Where there is reason to suspect 
some type of occurrence such as a dyke, a fault, an 
anticline, or a salt dome, then the effect of the given 
structure can be calculated approximately by assuming 
probable values for the density of the rocks involved. 
The observed and the calculated gradients are then 
compared. If there is good agreement, it is assumed 
that the original guess as to the cause of the anomaly 
was correct; if the agreement is unsatisfactory, 
another guess must be made and its consequences 
tested in turn. 

There is no doubt that the torsion balance is an 
instrument of the greatest service in those types of 
investigation where masses occur below the surface 
which differ in density from their surroundings. The 
gravitational method has been used successfully for 
tracing faults and buried river channels, and for 
locating masses of igneous rocks or pockets of hematite 
such as occur in the carboniferous limestone of Cumber- 
land and north-west Lancashire. The most striking 
results of the application of this method, however, 
have been obtained in those peculiar structures called 
salt domes or salt plugs. The salt appears to have 
been forced upwards under pressure, and has arched 
up or broken through the overlying strata like a mass 
of intrusive igneous rock. Occasionally a dome may 
be apparent in the form of the ground, at other times 
there is no surface indication whatsoever; in fact, 
some salt domes may occur under bodies of water. 
The domes are circular or slightly elliptical in plan, 
and the flanks are steep or even in places vertical. 
They have been described from various countries, but 
the majority of those that have been found hitherto 
occur in the Gulf Coast of the U.S.A. Barton records 
that within the three years 1924-1926, at least three and 
possibly five new domes were discovered in south-east 
Texas and south-west Louisiana, as compared with 
a discovery of five new domes in the preceding fifteen 
years. Many other examples of these structures have 
since been located, but not all of them have as yet 
been tested by drilling. In some domes the gradient 
increases sharply towards the edge of the dome, but in 
others it diminishes. Since salt is in general of lower 
density than rock, the latter behaviour might be 
expected. The increase in gradient may be attributed 
to a cap of another mineral, anhydrite, which is fre- 
quently associated with salt, and has a higher density 
than most sediments. Provided due regard is had to 
the limitations of the method and care is used in the 
interpretation of the results, the torsion balance is 
one of the most reliable and useful instruments which 
is at the disposal of the geophysicist. 

Seismic Methods.—Seismic methods make use of 
charges of high explosives fired at a depth of a few 
feet below the ground for producing artificial earth- 
quakes in accordance with the suggestion made by 
Mallet. The explosion sets up longitudinal, trans- 
verse, and surface waves. The times of arrival of the 
waves at a chosen point on the surface are recorded 
by means of an instrument called a seismometer or 
seismograph. In general, the seismometer used in 





prospecting consists of a heavy mass, which, on account 
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of its inertia, does not immediately respond to the 
movement of the ground. The case or box in which it 
contained is, however, immediately affected, so 
that there is a differential motion between the inertia 
mass and the case. By suitable devices the movement 
is recorded on a magnified scale on a moving strip of 
paper or photographic film driven by clockwork or by 
a descending weight. Small time-intervals are also 
continuously recorded on the same strip; the moment 
of the explosion is indicated on the time-scale by the 
breaking of an circuit. The time-interval 
between the origin of a shock and the arrival of the 
first or (theoretically) any other pulse can be deter- 
mined the record with considerable accuracy. 
The particular method employed for a seismic survey 
depends on the type of problem which it is desired to 
investigate. 

The mass waves set up by the ex plosion travel 
downwards in the crust, and if the strata are uniform 
they arrive at increasing distances from the shot point 
at equal intervals of time. In general, however, any 
rock is more compact at a depth than at the surface ; 
consequently the velocity of propagation increases 
downwards; the paths of the waves are accordingly 
curved so as to be concave upwards. The first impulse 
recorded on the seismogram is that which has travelled 
by the fastest route, 
s marked difference in the strata at a certain depth 
below the surface, a wave travels with different speeds 
in the upper and lower layers; the contact between 
two such layers is referred to as a surface of discon 
tinuity. Let us suppose that it is a level plane, and 
that waves travel faster in the lower layer than in 
the upper. An elastic wave meeting such a surface 
is analogous to a ray of light impinging upon the 
boundary between two media of different refractive 
a part of the wave is reflected and a part is 
refracted into the lower stratum. The reflected wave 
reaches the surface in a time which depends upon the 
path which the fastest wave-ray has taken, and on 
the velocity in the upper stratum. The refracted 
wave travels in the lower stratum, and, passing upwards 
through the boundary, arrives at the seismograph at 
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a different time. 

If the velocity in the upper stratum is uniform in a 
horizontal direction, the shortest path for the retlected 
ray is that which makes the angle of reflection equal 
to the angle of incidence at the boundary. In the 
case of the refracted ray, the relative velocities in the 
two strata probably determine the angle of incidenc« 
of the fastest ray, which is such that the ray is refracted 
it the critical angle and travels in the lower stratum 
along the \ecording to the distance 
the und the shot point, the 
retracted wave may before or after the reflected 
It not, known that this the 
real path of the refracted wave, since its time of arrival 
be the same if the wave from the explosion 
vertically down up through the upper 
stratum with the velocity appropriate to that material, 
und with the greater velocity in the lower stratum in 
\s the distance the refracted 
wave arrives first, and, from a comparison of the times 


boundary 
between seismograph 
wrrive 
wave, Is ot course, Is 
would 


passed and 


between increases, 
of arrival with varying distances, it is possible to make 
in estimate of the depth to the boundary and of the 
in the two In practice, various 
uncertainties arise. There be more than 
surface of discontinuity in the strata; the refracted 
wave may, therefore, have penetrated through several 
different strata before emerging at the surtace The 
records are then capable of more than one interpreta- 
In general, the reflection method may reveal 
several such surfaces, and if the velocities in the 
different known, the depths to these 
surtaces could be determined readily. It the geological 
section has already been determined in the region in 
1 borehole or a shaft, then it is, in general, possible to 
discover which stratum responsible for a given 
reflection, and the depth to one or of these 
surfaces can be obtained in other parts of the area, 
thus extending the geological data. These methods 
are of particular service, for instance, in mapping oil- 
which are frequently associated 
structure such an If the oil 
formation is situated either above or below a band of 
hard rock, the depth to that rock at various points 
an determined methods. The rock 
and the structure 
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may one 


tion 


strata were 


1s 


more 


hearing formations, 


with a antichne 


as 


he by seismic 


surface can therefore be contoured 
clearly demonstrated 

Other methods have been suggested for the solution 
have not 


Chere 


of various geophysical problems, but they 
vet reached the st age of pr actical application 
is no doubt, however, that in vears to come there will 
be many more facilities available to geophysicists for 
the investigation of these problems. When in the 
United States last summer I heard of one interesting 
possibility which has been suggested by Professor Cloos 
It appears that if a wireless set is tuned to a station, 
the strength of the signals dies down on approaching 
t fault. and it is said that the set becomes silent immed 
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iately over the fault plane. If these observations are 
found to be of general application, the mapping of 
faults in future will be a very simple business, and 
the geological surveyor will carry out his work to the 
accompaniment of continuous wireless entertainment 
with no greater interruption than is experienced at 
present from fading or breakdown in transmission. 








TOWN-GAS FURNACE WITH 
CONTROLLED ATMOSPHERE. 


A PROCESS employing town gas for the high-tempera- 
ture heat treatment of complex tool and other alloy 


in which, it claimed, scale-formation and 
decarburisation are prevented, has recently been 
developed by the research and technical staffs of the 
Sheffield Gas Company. Furnaces embodying the new 
principle have been specially designed, and in the 
1ccompanving illustration is shown an example, namely, 
a twin vertical type of furnace, but we understand 
that the process can be applied to existing furnaces. 
The principle, in its essentials, consists in utilising a 
controlled mixture of waste gases and unburnt town 
gas to produce a neutral atmosphere in the working 
chamber of the furnace. The furnace employed con- 
of a muffle, provided with a well-fitting door, 
heated by burner which will allow 
complete combustion to be attained. A portion of 
the products of combustion is passed through a cooler, 
the object being to remove as large a proportion as 
possible of the water vapour present, which is obnoxious 
from the point of view of scaling and decarburisation, 
ind incidentally, to preheat the air used for 
combustion. It is stated that the content of water 
vapour can be reduced to less than 2 per cent. by an 
cooler \ small quantity of unburnt town 
gas is then added to the gases issuing from the cooler 
in such a way that effective mixing takes place. The 
mixture of gases finally enters the working chamber, 
providing what is termed a * balanced atmosphere ” 
therein. A slight positive pressure maintained 
within the working chamber, thus preventing the 
ingress of outside air Two stop-cocks are provided, 
one for regulating the products of combustion and the 
other for controlling the gas: thus, it is stated, the 
atmosphere within the muffle can be adjusted in 
accordance with the characteristics of the steel under 
treatment and the temperature of the operation. Once 
that adjustment has been made for the first batch of 
any particular steel, the stop cocks need not be touched 
again during the whole of the remainder of the run, 
the correct controlled atmosphere continuing to be 
produced automatically throughout. 

It claimed that the results obtained with all 
classes of steel requiring to be heat-treated to any 
temperature up to 1,385 deg. C. are perfectly consistent, 
and it is further claimed that no decarburisation takes 
place and that scaling is limited to a thickness of 
0-0001 We informed that one of the new 
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| furnaces was installed in a Sheffield steel works in March, 
1934, and that, after twelve months’ experience, the 
owner expressed himself as being entirely satisfied 
with the results obtained. Other furnaces have been 
installed in Sheffield and elsewhere in this country, 
while the rights for operating the process are being 
| sought by manufacturers in several European countries 
and in the United States. The new furnace is advo- 
cated not only for the heat-treatment of high-speed 
and other special alloy steels for tools, but also for 
the bright-annealing of nickel silver and other non- 


ferrous metals. 








CATALOGUES. 


Gauge Glass Cutters.—A list of cutting appliances for 
gauge glasses has been received from Messrs. J. B. 
Treasure and Company, Limited, Vauxhall-road, Liver- 
pool, 3. They are of four types, and directions for their 
use are given. 

Boiler-House Economy. Messrs. Electroflo Meters 
Company, Limited, Abbey-road, Park Royal, London, 
N.W.10, have issued a publication bearing the foregoing 
title, with the object of reviewing in a simple and concise 
way the control and measuring instruments that are 
nowadays essential to secure efliciency. It deals with 
all the recognised classes of instruments and refers to 
typical installations, illustrations of these being included 


Ring-Balance  Meters.—Messrs. Elliott Brothers 
(London), Limited, Century Works, Lewisham, London, 
| S.E.13, in a pamphlet received, show how they utilise 
their ring-balance meters for the measurement of draught 
and pressure of gas, air, or water, and, in connection 
with orifice plates, of gas flow. These meters have the 
advantage of containing no moving parts in the fluid 
stream, and can be arranged for distant transmission of 
readings 

Geared Motors.—Messrs. Crofts (Engineers), Limited, 
Thornbury, Bradford, have issued a new catalogue on 
their Efficiency-type geared motors, which affords infor- 
| mation on the wide range of the standard units and in- 
cludes tabulated matter, specifications, and illustrations 
facilitate their selection for any specific duty. Dimensions 
are stated for units ranging up to 120 h.p., and any 
required gear ratio is procurable with one or other of the 
machines listed 


Lubrication of Oil Engines.—The provision of sound 
information on lubrication matters has always formed 
part of the policy of Messrs. Vacuum Oil Company, 
Limited, Caxton House, Westminster, London, 8.W.! 
Their most recent publication, No. 30 of their Gargoy'e 
Technical Series, deals specifically with the lubrication 0! 
compression-ignition oil engines, and gives a vast amount 
of information, many of the illustrations used being 
printed in colours, for the sake of clarity. 


ht 


Sea-Water Resistant Alloy.—Birmabright, a light-weig! 
alloy, which, it is claimed, offers the highest order 
resistance to sea-water action, and at the same time has 
the tensile characteristics of mild steel, is the subject ©! 
a well-illustrated brochure, received from Messrs. Birma 
Limited, Dartmouth-road, Smethwick, nea! 
In particular, this publication relates t 


ngi- 


bright, 
Birmingham. 
the use of the alloy in shipbuilding and marine e 
neering, but it has been put to many other uses. 
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THE QUADRUPLE-SCREW TURBO- 
ELECTRIC LINER *“* NORMANDIE.” 


(Continued from page 591.) 


alternator sets, the position of which can be seen 
n the lay-out of the engine-room, shown in Fig. 25 | i 
and Fig. 27, on Plate XXIX, ante, while drawings of | stop valve and a balanced regulator valve in 
one of the sets are reproduced in Fig. 38 and Fig. 39 on | series, the latter being controlled by the speed | bronze tubes, of 0-649-in. internal 


ENGINEERING. 


- 615 








which have a critical speed 30 per cent. above the 
maximum speed of 2,430 r.p.m., are rigidly con- 
The set is also connected to the | 
The whole of the 
As already mentioned, there are four main turbo-| control and governor gear shown in Fig. 54, on 
’ page 628, is assembled at the forward end of 
It consists of a main 


nected together. 
alternator by a rigid coupling. 


the high-pressure unit. 


changing the position of the fulcrum connecting the 
| centrifugal governor to the main steam-regulating 
valve. The emergency stop gear operates in case 
of overspeed, failure of vacuum, or failure of oil 
pressure. 

The condensers, two of which in process of manu- 
| facture are illustrated in Fig. 48, annexed, are of 
the S.C.A.M. type. They are fitted with chromium- 
diameter and 


Plate XXX, and general views are given in Fig. 43| governor. From the regulator valve, the steam is | (-748 in. external diameter, and have a total surface 





Fic. 47. 





Fie. 48. 


m Plate XXX, and Fig. 47,annexed. The position 
of the six 2,200-kW auxiliary turbo-generator sets is 
also indicated in Fig. 25. Both the main generating 
sets and auxiliary generating sets, and, in addition, 
the propeller motors were constructed by Messrs. 
Société Générale de Constructions Electriques et 
Mécanique (Als Thom), of Belfort. The main 
two-cylinder tandem machines, the 
ondenser being slung below. The turbines are of the 
mpulse type, the high-pressure unit having 13 discs 
and the | )w-pressure unit, of the double-flow type, 
taving three dises in each branch. The blading 


turbines re 


throughout is of A.T.V. steel, and the discs are of 
nickel-chrome steel. 


The shafts of the two units, 








ENGINE Room LooKkine AFT. 





Marx CONDENSERS IN BuILDERS’ SHOPs. 


distributed to the various nozzle groups, but the 
connecfions to the overload nozzles are fitted with 
further valves controlled by a servo-motor, The 
servo-motors are, in turn, controlled by two 
governors, one of the centrifugal type regulating the 
admission of steam for all speeds between 500 r.p.m. 
and 2,430 r.p.m. Speeds of from 175 r.p.m. to 500 
r.p.m. are controlled by an oil-pressure governor. 
The speed of revolution of the sets is regulated from 
the control platform, which is situated at the aft 
end of the engine-room, as shown in Fig. 25, A re- 
mote-controlled electric-motor mechanism deter- 
mines the position of the regulator valves by con- 
trolling the oil supply to the servo-motors or by 


of 26,300 sq. ft. Each condenser has two circulating 
pumps of the vertical-centrifugal type, driven by 
Alsthom electric motors at 560 r.p.m., and with a 
delivery of 1,539,000 gallons per hour. There is 
|also a 8.C.A,M. vertical electrically-driven extrac- 
tion pump and an extra reserve pump for each group 
| of two condensers. Two two-stage air ejectors of 
the S.C.A.M. type are fitted to each condenser. They 
| are supplied with steam from the low-pressure boiler 
system. One ejector is sufficient to maintain the 
| vacuum at normal power, the other acting as a 
spare. Closed contraflow automatic regulators are 
fitted which control the flow of water between the 
feed tank and condenser and maintain a constant 
level in the condenser. 


The alternators, one of which is illustrated in 
| Fig, 44 on Plate XXX, are of the four-pole type. 
The rotor is forged solid with its shaft and the stator 
is in a single piece, carried by a housing built up by 
electric welding. The rotor winding is located in 
longitudinal slots, and is held in place by nickel- 
chrome-steel straps. A closed ventilating system 
|is provided, the air being circulated by two fans 
}on the alternator shaft. The air flows over two 
| coolers with ribbed tubes which are provided with a 
| cooling-water service. Water leak detectors are 
| fitted, and relief valves to prevent the building up 
of excess pressure. Air strainers are also provided 
| which admit air to the circuit to make up for any 
‘losses. The lubrication of the turbo-alternator sets 
|is from two independent gravity systems for each 
side of the ship. The return oil is delivered to 
settling tanks by three electrically-driven gear 
pumps for each circuit, one pump serving as a spare. 
| The pumps are of the two-stage type and have two 
| delivery pressures, the second stage, at a pressure of 
70 Ibs. per square inch, is employed for the opera- 
tion of the servo-motors of the regulating gear, any 
excess of high-pressure oil being returned to the 
lubricating-oil sump, through a relief valve. The 
| set is provided with an electrically-operated turning 
|gear and a stand-by hand-operated worm-wheel 
turning gear. 





The propeller motors, the rotors of which are 
| rigidly connected to the tail shafts without any 
| flexible coupling, are of the 40-pole type, so that in 
/normal running at synchronous speed, they run at 
| one-tenth of the speed of the main alternators. The 
| stators are made in two parts carried in an electric- 
ally-welded housing. The rotors, one of which is 
illustrated in Fig. 45, on Plate XXX, are built up of 
| four cast-steel spiders shrunk on the shaft and secured 
by tangential keys. Outer rings, bolted and spigoted 
to the spiders, carry the 40 poles. The winding 
permits of the motor running asynchronously when 
| starting or reversing. Closed-circuit ventilation is 
employed, two water-cooled air coolers, leak detec- 
| tors and air strainers in the make-up air ducts being 
| fitted as with the main alternators. Each motor 
|shaft carries two air-circulating fans. A Michell 
| thrust block is arranged aft of each motor and has 
| been given dimensions much in excess of normal 
| requirements in view of the special stresses induced 
by sudden reversal, Lubricatior of the motor 
bearings and thrust block is from two independent 
gravity systems, on each side of the ship, with gear 
pumps and oil coolers. One of the complete motors 
jassembled in the builders’ works is shown in 
| Fig. 46 on Plate XXX, while a general view of the 
|motor room of the ship is given in Fig. 55, on 
page 628. Excitation current is furnished, both 
to the propeller motors and the main sets, by five 
|exciter units, one of each of which supplies current 
to the two machines associated with one propeller 
shaft. The fifth set serves as a spare. Each set 
consists of a direct-current electric motor, driving 
two generators, one supplying the exciting circuit 
of the alternator and the other that of the motor. 

As mentioned in an earlier part of this description, 
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each alternator, in normal running, drives its associ- 
ated propeller motor, but when steaming at low power 
for cruising, or to fit in with a time schedule, either 
port alternator can drive the two port motors, and 
starboard motors. 
from Fig. 49. 


either starboard alternator the 


The arrangements can be traced 
above, which is a diagram of the main high- 
tension connections for one side of the ship. This 


main control gear consists of a pole-changing switch 
for exch alternator, the operation of which reverses 
the direction of rotation of the associated motor, or 
a main switch for each group, and an inter- 
switch for each complete set of two 
two motors. This high-tension 
ventilated water-tight 


motors, 
connecting 
alternators and 
switchgear is enclosed in 
cubicles, situated behind the manceuvring platform, 
and between the engine rooms. Their 
position is indicated in the plans of the engine and 
motor rooms, Fig. 24 and Fig. 25, Plate XXIX, 
\ view of the front of the cubicles is given in 
Fig. 56, on page 628 The operation of the switches 
is normally effected electrically from the manceuvring 


and motor 


ante, 


desk shown in Fig 57, but, if necessary, they may 
be operated by hand by the large handwheels 
shown in Fig. 56. There are in all six high-tension 
cubicles, four containing the pole-changing and 
main switches, and the other two the intercon 
necting switches. The pole-changing switches are 
of the contactor type, the contacts being fitted 
with magnetic blow-outs. The interconnecting 


witches are also of the contactor type. 

he starting and control of the exciter sets ts 
effected by motor-driven controllers, which are 
operated from the main manceuvring desk. In 
emergency, these operations may be carried out by 
hand. The exciter instruments and regulating 


rear are located on an exciter desk which is shown 
in Fig. 50, this The main manceuvring 
desk is divided into port and sections, 
with the stairway to engine-room floor level between, 
is shown in Fig. 57. Each section deals with two 
alternators and their associated motors, and carries 
four main levers, two of which operate the pole 
changers and control the excitation, their operation 
first switching in the pole-changing contactors and 
then starting the exciters and the exciting circuits, 
of the alternators and propeller motors. 
levers control the speed regulation and 
the The main 
between alternators 


on page 


starboard 


mm turn, 
The other 
the revolutions of propellers. 
high-tension connections the 
and motors are made from high-conductivity cables 
with a hemp core and insulated with oiled linen and 
rubber. They are finished with a layer of tarred 
jute and an outer protecting armouring of bronze 
strip wound on spirally. The whole of the pro- 
pelling machinery is situated in two watertight 
compartments with a double skin throughc ut. 
The four propellers were constructed by Messrs. 
The Manganese Bronze and Brass Company, Limited, 
of West Ferry-road, London, E.14, and Messrs. J. 
Stone and Company, Limited, of Deptford, London, 
S.E.14, each firm supplying two. They are 16 ft. in 
diameter, perhaps somewhat smaller than might be 
expected on a vessel of the dimensions of the 
Normandie, but at full speed run at 240 r.p.m. 
They have three blades and are of variable pitch, 
ind have a finished weight of 23 tons. Messrs. Stone 
have furnished some particulars of the manufacture 
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i the two propellers in their works: The casting 
weight of the propeller was 37 tons, and 15,000 bricks, 


20 tons of sand and 30 tons of steel were employed | 
|driven and two-stage S 


in building the mould. Its construction occupied 
six weeks, and after pouring the casting was left for 
ten days to cool, before finishing work was started. 
The building up of a mould is shown in Fig. 52, on the 
/pposite page, and one of the completed propellers 
in Fig. 53. 
lhe Manganese Bronze and Brass Company are of 
Parsons manganese bronze, and the firm state that 
during the casting of such a large mass, metal had 
to be added at intervals for several hours to counter- 
act the contraction. After cooling, the propellers 
were passed through the shops, where the boss was 
faced and bored, the keyways cut and the blades 
trimmed to the required pitch and dimensions, 
ground, polished and finally balanced. 

The six auxiliary turbo-generator of 
which is illustrated in Fig. 51, above, are each of 
2,200-kW capacity and generate direct-current at 
220 volts, the current being used both for driving 
engine-room auxiliaries and for the general electric 
supply of the ship. The turbines have nine wheels 
and two velocity stages and run at 5,130 r.p.m. 
They drive direct-current generators at 530 r.p.m. 
through single-reduction spur gearing. The gearing 


sets one 


is housed in a double-shell casing for the purpose of 
Each set is entirely self-contained 


reducing noise. 





The propellers constructed by Messrs. | 





AuUxILiary Turso-GenerRAToR Set. 


and embodies an understrung condenser fitted with 
cupro-nickel tubes and having a surface of 2,430 sq. ft 
The circulating and hot-well pumps are electrical!) 
C.A.M. ejectors are fitted 
Each condenser is fitted with a S.C.A.M.-Controtl 
regulator, which keeps the feed water at constan 
level. The condensate from this auxiliary plant 
dealt with by two turbo feed pumps, supplied by 
Messrs. G. and J. Weir, Limited, of Glasgow. The\ 
are of the two-stage type and are each capabli 
delivering 75 tons of feed water per hour against 
pressure of 512 lb. per square inch. They delive 
through a feed heater, which is supplied with bled 
steam and with the exhaust steam from the feed 
pump turbine. One of these sets is illustrated ! 
Fig. 37. page 590. ante. 

There is a very complete equipment of auxiliary 
machinery. That in the boiler-room includes eigh! 
ballast pumps, each of a capacity of 500 tons pt 
hour, two 180-ton oil-fuel transfer pumps, and tv 
steam-driven feed pumps for the cylindrical boilers 
of 50 tons per hour capacity. These are of th 
Weir type and were made in France under licene 
A float gear for controlling their speed is fitted 
Four 75-ton evaporators are also installed and al 
auxiliary condenser designed by Messrs. Weir ! 
connection with which Messrs. Weir supplied 
Paragon air pump capable of dealing with 50 tom 
of condensate per hour and of maintaining a vacuu! 
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Fig. 52. 


of 80 per cent. with the sea water at a temperature 
of 78 deg. F., and a Drysdale engine-driven circulat- 
ing pump, capable of delivering 872 tons of water 
an hour against a total head of 26-2 ft. There are 
ilso two 20-ton transfer pumps for distilled water. 
\s in a sense forming part of the boiler installation, 
it may also be mentioned that there are two steam 
whistles of the Typhoon type on the forward funnel, 
and one steam whistle on the aft funnel. 

For draining the engine and motor-rooms, there is 
1 bilge pump, supplied by Messrs. Ateliers et Chan- 
tiers de la Loire and a 300-ton Weir pump. It is 
also arranged that two of the main circulating pumps 
can be used to pump out the bilge in the engine-room, 
ind two in the motor room. The ventilation of 
these compartments is effected both by plenum 
and exhaust fans. These were supplied by Messrs. 
Société Granoux, there being in all ten fans of a 
capacity of 2,800,000 cub. ft. per hour, 16 of 
1,400,000 cub. ft., and two of 176,000 cub. ft. Other 
uxiliaries include lubricating-oil pumps. four Alfa- 
Laval separators, five sanitary and fire pumps, 
two washing-water pumps and two drinking-water 
ind pumps for the water service to the 
ur coolers of the electrical machines. A complete 
salinometer equipment, supplied by Messrs. W. 
Crockatt and Sons, Limited, of Glasgow, has been 
This gives constant readings in all the 
ondensers and feed tanks and in other positions 


pumps, 


installed 


vhich there is a possibility of the feed being | 


ntaminated by sea water. 


(T'o be continued.) 
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Higher Control. By T. 
1.1.A, London : 
ted. Price 12s. 
student of industrialism is often confronted 
the terms management and administration. 
“n inquiry as to what is actually meant and just 
‘herein they differ he may be met with a quite 
lusive reply. While the question can hardly 
be satisfactorily answered in a sentence, it would 
not be untrue to say that works management, 
‘one, 1s concerned with the arrangements for and 
‘he control of production ; administration applies 
nore to the policy, financial as well as manufacturing, 
hich is to be applied to the works as a whole. 
[t might be stated that administration saves what 
is lone and management arranges for the 
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| well, in the sense in which the term is here used, | stocks 
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overhead expenses are too high, material 
too big, and that definite economies in 
manage- | various directions are possible. In addition to 
This, the reader will find, 


doing. Many a manager is an administrator as | that 
but he is combining the two functions ; 
ment, in fact, usually does so. Mr. Rose, under | these, the sales are low. 
the term “ higher control,” deals only with adminis- | is a really useful-chapter. 
The theory of ‘ higher control ”’ is then discussed. 
The author suggests that it is necessary to know 
industrial control, pointing out that “ success or what is considered a fair amount of profit at which to 
failure of the business is measured by the profit |aim ; what is the limit of expenditure to make this 
and loss account and the balance sheet.” That | possible ; whether or not each product is profitable ; 
this statement is true needs no emphasis; that | whether overheads are being kept within the pre- 
its truth is often ignored or Jost sight of is, unfor- | scribed amount and the sales up to programme. 
tunately, also true. The whole industrial problem | It is not uncommon to treat feilure in either of 
is that of making a fair profit for the shareholders | these directions as being due to circumstances 
under conditions which are satisfactorily acceptabl | which no individual could control or even influence. 
The business, trading, and financial positions 
are then considered in the same useful manner. 
There is a chapter on works control and another 
dealing with “the uses of higher control.” The 
Those who know 
would 


tration as described above. 
Mr. Rose starts off by outlining the problem of | 








to the workpeople—to be fair to shareholders and 
workpeople alike. For this to be possible, that 
which is best for the business, the long view being 
taken, must be the criterion. 

The author takes his readers, step by step, 
through all those matters which have to be consi- 
dered in the running of any business. In outlining 
the problem, the function of directors is considered. 
It is pointed out that ** the director is faced with 
two problems; firstly, the difficulty of assisting 
his company to make headway against the endless 
trade obstacles which exist at the present time, 
and secondly, to make sure that his company, 
so far as the detailed management is concerned, is 
being handled efficiently in the struggle.” This 
is a deeper problem than may appear on the surface. 
The final results are measured by the balance 
sheet and these, in turn, are affected by the order 
book and works efficiency. It is then pointed out 
that the balance sheet indicates the position at the 
particular moment. This may be good or bad, 
but these are but relative terms. Good, if the 
position be not as satisfactory as before, may 
be the forerunner of bad, while bad, that is distinctly 
better than previous results, can be the herald of 
altogether better times. A basis of comparison 
is needed, and this question the author treats 
effectively. 

In another chapter, through the medium of 
question and answer, it is shown how control is| Kavurmann. Berlin: Julius Springer. Vol. I [Price 
built up. For purposes of illustration, a concern | 12-50 marks] Vol. II. [Price 16-50 marks.] 
is considered which has lost money. A consultant | Ir is not long since hydraulic literature consisted 
is brought in and the policy followed in the past is | of two sharply-defined hostile schools, one of which 
investigated step by step. The expenditure is | was so empirical that it was of practically no assist- 
dissected and analysed, the loss for the year being | ance in rational prognosis, while the other was 80 
up. Among the deductions made are elegantly abstruse that it ignored most of the 


appendix on charts is of value. 
the autlHor’s book on ‘ Business Charts” 
expect this. Mr. Rose writes as the practical 
man, obviously out of his own experience. His 
advice against the use of ** blind charts” i.e., charts 
that are lines only, that show trends without 
giving definite information, will be endorsed by 
every user of graphs. A useful chart described 
in an earlier chapter, named “the moving annual 
total’? deserves special notice. In this chart is 
shown the previous twelve months figures; this 
is kept up to date by deleting from the calculation 
figures for the thirteenth month and adding those 
for the previous month. The resultant curve 
gives a more useful indication of the trend of things 
than the wilder fluctuations which follow the use 
of monthly figures by themselves. 

In every respect this book will be found to be 
an invaluable guide to anyone responsible for the 
conduct of any business; its value is not confined 
to one industry or even to manufacture. New 
ground is broken and a real contribution to business 
literature has been made upon which the author 
is to be congratulated. 





Angewandte Hydromechanik. By Dr.-Ing. WALTHER 
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important physical limitations and was thus of even 
smaller practical value. Of the two, however, the 
ultimate value of the latter has proved the greater, 
mathematical development having elucidated its 
complexities, and physical research having estab- 
lished that, within practical limits, the charac- 
teristics of real fluids are amenable to the modern 
mathematical treatment. It is thus a pleasure to 
welcome Dr. Kaufmann’s treatise, which is a 
deliberate attempt to make available to the practis- 
ing engineer, whose mathematical knowledge, he 
takes for granted, may not be beyond “ Hoch- 
schule * standard, the edifice developed bit by bit 
by Prandtl, Kutta, Joukowski, Zeilon, and many 
others on the sure foundations laid by Euler, Thom- 
son and Reynolds. This he has done most efficiently, 
even though his work brings out clearly the fact 
that hydraulic engineers must walk very humbly in 
face of the evidence that it required the Great War, 
with its desperate need for air supremacy, to provide 
the research which has taught us the facts of our 
own job. 

Volume I of this work is definitely self-contained, 
und may be called pure theory, so far as such is 
possible in this subject, in which so many of the 
fundamentals cannot even yet be expressed by a 
simple mathematical formula, but only by graphs 
of dimensionless relationships derived experi- 
mentally. The first 40 pages deal with hydrostatics, 
based on Euler's work, but extended to cover a 
number of difficult practical cases. Next, a concise 
analysis of streamline theory follows classical lines, 
but departs to some extent in that it applies, in the 
modern manner, the conservation of momentum 
law to the study of waves in open channels. The 
ddition to Bernouilli’s equations to in 
clude losses are then briefly discussed, and the effect 


Necessary 
of viscosity is introduced as a method of leading up 
to the ideas of the Reynolds’ number and of simi- 
larity. These, frequently a stumbling-block to the 
man of essentially practical mind, are very clearly 
competently handled, and the elementary 
section ends with a summary of experimental con- 
firmations of the theories of pipe flow. There 
follows the most important section of the work, on 
the general theory of fluid motion. 
suffice to work through Gauss, Euler, Thomson's 
circulation theorem, and Cauchy-Riemann, and 
here it is to be feared the student, working alone, 
may find the author rather difficult. His attention 
is, however, drawn by the prolitic footnotes to more 
expanded treatments which will help him. The 
author subsequently offers some compensation by a 
most practical and exhaustive treatise, which follows, 
on potential theory and conformal representation. 
This he is not content to ask his reader merely to 
by showing how it pplied to 
a number of different problems, and by working 
them out in some detail, he disperses any remaining 
doubt that this is only an ingenious mathematician’s 
device for producing impressive networks of stream 
No one who has carefully read Dr. 
Kaufmann’s nearly 100 pages on this matter could 
honestly doubt the truth and value of the results. 
Finally, the author deals with theories of flow of 
real (viscous) fluids as developed by Oseen, Prandtl, 


Some 10 pages 


accept ; can be 


lines on paper. 


and Karman upon Stokes-Navier’s fundamental 
equations. 
Volume II the author states also to be self- 


contained, but he makes it clear that to take advant- 
age of it, the reader must have a mastery of hydraulic 
theory at least equal to that acquired by study of 
Vol. lL. It follows that there is some repetition in a 
condensed form of the subject matter of the earlier 
volume. This is to be regretted, for as Dr. Kaufmann 
obviously has much more to teach, it may be that he 
has a third volume in contemplation. In Vol. II, 
dealing with ** Practical Applications,” the material 
available is obviously great, and the channels of 
use widely divergent, each constituting practically a 
specialist’s job. In deciding that all sections should 
be at least touched upon, the author has created the 
impression that each is really a simple matter in 
itself, directly amenable to solution in mathe 
matical terms. This, of course, is where individual 
study, even of so competent a work as this, is liable 
to breed over-confidence in calculation, which a 
course of lectures by the same author would, possibly 
by tone of voice alone, season by useful caution. 


ENGINEERING. 


Dr. Kaufmann’s treatment is always careful; he 
makes frequent reference to the value of past 
experiment and to the need for an increase in model 
investigations in the future. His method of dealing 
| with the theory of models, however, can hardly be 
|regarded as complete; indeed, this would be 
| impossible in a space of only four pages. 

The work is to be commended as extremely 
| valuable, and one prepared with exemplary care by 
| a master of his subject. 


“—_ Surveying. By 


Avex. H. Jamieson, M.Sc., 
M.Inst.C.E. London: Sir Isaac Pitman and Sons, 
| Limited. [Price 12s. 6d. net. 


PROFESSOR JAMIESON has in view the employment 
of this work as a text-book in a course for students 
| preparing for their final degree examination rather 
|than a treatise on higher surveying. Assuming 
an elementary knowledge of the calculus and of 
| geometrical optics, the author discusses the 
|fundamental formule in spherical trigonometry, 
| polar triangles and their reciprocal 
the common catenary, and the correction of 
errors by the method of least squares. In the 
section on elementary astronomy the author has 
introduced the student to the practice of approxi- 
mate estimations of the position of stars in different 








to a “clock diagram.” This method has been 
found, the author says, to help the student greatly 
| in his initial difficulties in appreciating astronomical 
| ideas, and as an introduction to the astronomical 
| part of Whitaker's Almanack and the more com- 
plicated Nautical Almanack. 
have read 
|} earlier volume on Contour Geometry and its A pplica- 
tions to Earth-Work Design and Quantities, will 
remember the way in which the examples following 
each chapter assist the student to appreciate the 
application of the text to the problems to be solved. 
In the same way the fully worked-out illustrative 
examples given in this volume have been chosen 
| to illustrate and elucidate the text and add greatly 
|to the value of the book, especially in the case 
where the student may have some difficulty in the 
application of the necessary mathematical formule. 

Surveying instruments clearly described, and 
the adjustments for the correction of instrumental 
errors are considered, together with the modern 
requirements in instruments and accessories for 
the most work. The degree of accuracy 
|of the survey will depend on the accuracy of the 
instrument, and the author has taken great care 
to illustrate this section of his work fully, and 
again in his worked-out examples, to assist the 
student to grasp readily the essential requirements 
for accuracy in instrumental work. 

The greater part of the book is necessarily occupied 
in describing methods of advanced surveying 
following general practice, and it pointed 
out how the student can get useful experience 
with less perfect instruments if he has not the 
opportunity of using instruments of high precision. 
The author quotes Colonel C. F. Close’s maxim 
a fundamental principle in surveying—namely, 

to work from the whole to the part,” and not 
conversely, and this is made clear in the examples 
given. In the section on plane tabling and other 
methods of plane surveying, photographic sur- 
veying as a development of plane-table surveying 
by intersecting rays from two sub-stations is dis- 
cussed and also stereo-photographic work; the 
methods employed in air surveys, in which there 
has been so great a development, are not, however, 
described. 

This is a text-book which can be recommended 
to the student of advanced surveying, whether he 
is entering for his final degree examination or 
is engaged in professional work. The volume forms 
one of Pitman’s Engineering Degree Series. 
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Second-Year Engineering Science. Mechanical By 
G. W. Brrap, Wh. Ex., B.S« 4.M.1.Mech.F. London 
Sir Isaac Pitman and Sons, Limited. [Price 5s. net 


Tuts books covers the syllabus for mechanical 
engineering science in the Second Year Ordinary 
National Certificate Course. This syllabus includes 
kinematics, energy and power, elementary graphic 


latitudes and at various hours of the day and times | 
of the year by the aid of a simple model, and later | 


properties, | 
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statics, simple principles of hydraulics and hea; 
engines. The book only contains 236 pages, and the 
treatment is necessarily very concise. 

Practical illustrations are a special feature. The 
author, in fact, includes examples which hardly lie 
within the scope of the syllabus. For instance, in con. 
nection with the application of momentum principles 
to the flow of water across surfaces he gives a brief 
description, with diagram, of the action of the fluid 
flywheel. The Froude brake is also mentioned in 
the heat-engine section. Both of these examples 
seem too difficult to be included at this stage of the 
work. 

With reference to the operation of a centrifuga! 
pump it is stated in a paragraph on page 93 that 
“water is admitted to the eye of the impeller and 
is trapped between the vanes. Being whirled round 
by the vanes the water acquires a store of kinetic 
energy and it leaves the tips of the vanes with high 
velocity. By suitably shaping the casing this high 
velocity may be reduced and the kinetic energy 
converted into pressure energy.” This change of 
energy certainly takes place, but it ought to have 
been mentioned that the water gains both pressure 
and kinetic energy during its passage through the 
wheel. It is also hardly correct to say that water 
is trapped between the vanes. The paragraph 
referred to should not, by the way, have been 
separated from the diagrams and description of the 
centrifugal pump given on pages 96 and 97. 

In Chapter VII a machine is defined as a combina- 
tion of rigid bodies, and following this it is stated 
that a belt can be regarded as a rigid body since it is 
always in tension. Surely resistant—not rigid—is 
the correct definition. Fig. 61, which shows the 
forces acting upon a journal and _ brass, is not 
crorectly drawn and some reference to lubrication 
in the chapter on friction would have been advisable 
It is curious that the multi-plate clutch for the 
racing car Golden Arrow shown in the frontis 
piece not described in the text. The heat- 
engine section is mainly descriptive and contains 
everything that is essential for this stage of the 
Steam and mathematical tables are 

Numerous exercises taken from examin 


Is 


subject. 
appended. 
ation papers are a useful feature. 

The book will be mainly of use to students w! 
are attending a regular course of instruction at a 
technical school. Students working privately would 
probably have to obtain help or additional informa 
tion from other sources. 





THE PERIOD OF VIBRATION AS AN 
INDEX OF STRUCTURAL INTEGRITY. 


By 





Jacos J. CRESKOFF. 


IMMEDIATELY after the destructive earthquak 
at Long Beach, California, on March 10, 1933, It 
matter of the utmost importance tk 
as rapidly as possible, which buildings 
This work required 
Con 


became a 
determine, 
were dangerous for occupancy. 
a large number of engineers and inspectors. 
sequently, the personnel of the city building depart- 
ment was expanded overnight from 10 to ove! 
100 inspectors. These were divided into groups 
under captains, with the inspectors systematically 
investigating buildings and the captains re-checking 
que stionable cases. 

Subsequent tremors increased the building dam 
age, so that it was necessary to re-check buildings 
several times. The task of the building department 
was made still more difficult by reason of the 
pressure brought to bear by tenants who desired 
to break leases, and by owners who wished to 
collect insurance. It was to be very 
careful, and to act independently of outside 
influences in passing on the conditions of buildings 
and in issuing opening and closing orders.* 
all of the were visual and 
personal, the decisions as to w hich buildings wer 
safe and which were unsafe depended entirely 
the judgment and experience of inspectors working 
under great pressure. Under these conditions, 
regardless as to how unbiased their verdicts a tually 
it only natural that accusations 


necessary 


Since inspections 


of 
were, was 
“ Reconstruction in Long Beat 


* C. D. Wailes, junr., ! oe’ 
Engineering News-R 


Following the Earthquake,” 
February 22, 1934, page 263. 
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arbitrariness, prejudice, and worse, should be made | 


against the personnel of the department. 
Obviously, it would have proved a godsend in 
this emergency had some impersonal, mechanical 


method for determining quickly, accurately, and | 
graphically a criterion of building safety been | 


available. Such a method would have enabled the 
department to support its findings with records, 


and, more important, to separate quickly safe and | 


unsafe buildings from the border-line cases, upon 


which the attention of the department could have 


been concentrated. 











ENGINEERING. 


T; and T vary inversely as (EI)+. In other words, 
all else remaining constant, the free periods of 
vibration of a building increase as its elastic 
resistance decreases. 

This, then, is the basis for the statement made 
previously that measuring and comparing building 
periods both before and after earthquakes affords 
a direct method of checking buildings for seismic 
damage. If it is found that the periods have 
increased, it is highly probable that the elastic 
resistance has decreased, even if visible damage is 
absent. In the author’s view increased periods 


It is considered by the writer that such a criterion ‘after an earthquake, provided the end conditions 
x method is available in the method of measuring | have not changed, indicate rupture within the build- 
and comparing the free periods of vibration of | ing, and call for careful investigation and repair. 
buildings both before and after earthquakes, which} Japanese architects and engineers recognise this 
in his opinion affords a direct method of determining relationship between periods and elastic resistance. 








] 
I 





building damage, whether visible or not.* 





a 


D paces -Y20e0 mI! 


Fie. 1. 
f a building is deflected and released, free 
vibrations will be set up. Theoretically, it can 


vibrate freely in an infinite number of modes. 
Certain modes, however, are known as normal 
modes. A free vibration is some combination of 
the normal modes, that of largest period being 
the fundamental and those of smaller periods being 
the harmonics ; the first harmonic has the largest 
period next to the fundamental. 

A building vibration has components along the 
three axes X, Y, Z, and along each of these the 
different modes may occur. The ratio of the 
fundamental to the first harmonic along any axis 
ndicates the end conditiont of the building about 
that axis, namely, the restraint exercised by the 
soil and contiguous buildings during vibration about 
that axis. For tall buildings, i.e., buildings in 


which the ratio of height L to depth, in the plane | 


ft vibration, d, is more than 5, the equation for the 
tree periods of vibration ist 


T fwlt 
c - 
where V EI g 
T = free period, in seconds. 
constant depending on the end conditions during 
vibration. 
I height of building, in inches. 
E Young’s modulus, in Ib. per sq. in. 
I 
7 





moment of inertia, in in.* units. 
acceleration due to gravity, in inches per sec. 
per sec. 
In the case of short buildings, i.e., buildings for 
which L/d is less than 5, the above equation must 
be modified by§ 


™ are indians kb 
r=n/r(is4 2. 
N 4 ci) 
where 
Tt true period of a short building, in seconds. 
Cy constant of static deflection. 
d depth of building in the plane of vibration, in 


inches. 

In both equations all of the terms with the 
exception of c, c,, and EI, are constants. Of the 
exceptions, it is unlikely that c will vary. In any | 
event, this point can be settled for any particular | 
ase by comparing the new ratio of fundamental | 
to first harmonic period to the old ratio.|| Similar | 
reasoning eliminates c, from consideration. Conse- | 
quently, only EI, the elastic resistance, remains | 
48 a probable variable, so that it may be said that 





_* Jacob J. Creskoff, Dynamics of Earthquake-Resistant 
“ructures, page 86. McGraw-Hill Book Co., New York. | 
t Ibid., pages 48, 81, 82. 
 Tbid., page 82. 

§ Ibid., page 83. | 
Ibid., pages 48, 49. | 


| Dr. Suyehiro* gives the following data concerning 


certain steel-skeleton, curtain-wall Japanese build- 
ings, both before and after the destructive 1923 
Tokyo earthquake :— 


Data Regarding Skeleton Frame Buildings in Japan. 


Fundamental Free Periods, 
Seconds. 


619 


| 1-20 sec. about the Y axis, or 122 per cent. This 
| building was one of the most seriously damaged in 
|Tokyo.* Walls collapsed in the second storey and 
|were completely shattered in the first and third 
storeys. The steel frame failed, columns being 
| bent 6 in. out of plumb. Knee-braces were torn 
| loose ; floors cracked ; partitions collapsed ; column 
flanges were ripped away. The damage here was 
estimated at 60 per cent. The tenants were not 
able to retain occupancy during repairs. 

In the Yusen building the period about the 
X axis increased from 0-69 sec. to 0-90 sec., or 
30 per cent., and that about the Y axis from 
0-77 sec. to 0-80 sec., or 4 per cent. Most of the 
damage probably occurred about the X axis. In 
'this buildingt the first-storey walls were shattered 
jand exposed the steel columns. In the second 
‘and third storeys, walls separated from columns. 








Fie. 2. 


Partitions in the first two storeys were badly 
cracked and floors were damaged. The damage 
|was estimated as 30 per cent. During repairs 
| tenants had to move out of the first floor only. 

| The question arises: What increase in periods 
would indicate that a building is unsafe for occu- 
|pancy? In a previous paragraph it has been 


_|reasoned that T and T? vary inversely as (EI)}. 


Building on “> Before After 
: ath ties Earthquake. Earthquake. 
xX Y } X. Y 

| | 

onl ae 
Marunouchi 109 | 67,600 | 0-71 | 0-67 | 1-18 | 1-11 
Kaikan oon sth 18,200 0-72 0-54 | 1-30 | 1-20 
Yusen 100 43,400 | 0-69 0-77 | 0-90 0-80 


It is to be noted that as a result of the earth- 
| quake, the period of the Marunouchi building about 
| the X axis increased from 0-71 sec. to 1-18 sec., 
| 0-67 sec. to 1-11 sec., or 66 per cent. 

| This increase of periods was accompanied by 
considerable structural damage.t Exterior walls 





fourth storeys. 


plaster was damaged badly. The percentage of 
damage was estimated at 40 per cent. of the adjusted 
cost price of the building. 

Repairs consisted of replacing old curtain walls 
with reinforced-concrete walls, adding diagonals 
and bracing in 172 panels, adding reinforced- 
concrete knee-bracing and covering to columns, and 
replacing all of the old primary partitions and 414 
of the old secondary partitions with reinforced- 
concrete partitions. It was unnecessary for tenants 
to move during repairs. After repairs were completed 
and periods were re-measured, it was found that 
the period about the X axis had decreased from 
1-18 sec. to 0-48 sec., and that about the Y axis 
from 1-11 sec. to 0-50 sec. Obviously, increased 
elastic resistance results in decreased periods. 

In the Kaikan building, periods increased after 
the earthquake from 0-72 sec. to 1-30 sec. about 


| or 66 per cent. ; the period about the Y axis, from | 
} : . : 
| where periods are unchanged, and inspection shows 


were cracked severely in the second, third, and | 
Most of the steel braces above the | siete cult Go Ge cacheeen: Gn eed 
seeond storey were either sheared off or bent. |"©980P ©xists to the contrary, the Suman 


Floors were cracked ; partitions were shattered ; | 





the X axis, or 80 per cent., and from 0-54 sec. to 


* K. Suyehiro, “ Engineering Seismology,” Pro- 
ceedings, American Society of Civil Engineers, May, 1932, 
Part 2, page 75. 

+ John R. Freeman, Earthquake Damage and Earth- | 
quake Insurance, page 492. McGraw-Hill Book Com. | 
pany, New York. 


| Let T’ =new period and (EI)’ = new elastic 
resistance. Then (EI) Ta (EI). Assuming that 


| 
| 
| the new period is 25 per cent. greater than the old, 

|it follows that the new elastic resistance is only 
| 64 per cent. of the old. Whether such a decrease in 

| elastic resistance is serious depends on the type of 
| building under consideration. Thus, a 36 per cent. 

| decrease in EI might not be serious in a skeleton- 

|frame type, but might call for the condemnation 

| of a wall-bearing type of building. 


| In general, in the absence of adequate quantita- 


| tive data on the significance of period increases, the 
author suggests the following procedure :—(1) That 


no reason to the contrary, the building be certified 
as safe for occupancy ; (2) that where periods have 
increased less than 25 per cent. and no other 
certified as safe as it is, or safe after the proper 
shoring is in place; (3) that where periods have 


| increased more than 25 per cent. the building be 
| certified as condemned until further notice ; (4) that 


after repairs are completed, periods be re-measured, 
and a certificate issued to the effect that the 
building is so many per cent. more or less aseismic 
than before the earthquake, this percentage to be 
based on the ratio of the new to the old periods. 

The ideal instrument for measuring the vibration 
characteristics of buildings should give records not 
only of periods and amplitudes, but also of wave 
forms and phase relations along all three axes 
X, Y, Z. In addition, sensitivity is required, the 
amplitude of vibration of buildings due to wind or 
traffic pulses being of the order of one-thousandth 
of an inch. On the other hand, instruments must 
not be delicate, or much time will be spent in 
adjustments, and they must be so constructed that 
they can be transported and set up readily. 

The more common instruments used record 
amplitude and period in one direction only ; others 
show wave form and amplitude along one axis. 
These types usually employ pen or stylus recorders, 





* Ibid., page 494. 
t Ibid.. page 493. 
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and it is doubtful whether these are accurate over 
all ranges. Recently, however, instruments have 
been designed and built which seem to meet all 
requirements. For example, the personnel of the 
United States Coast and Geodetic Survey Bureau 
have developed an efficient v ibrograph for recording 
the large and small 
amplitudes of buildings vibrating by 
reason of wind pulses. Again, the Shrader Tri- 
Dimensional Vibrograph* is a very convenient 
instrument for recording small-period, high-accelera 
The records reproduced in Figs. 1 
and 2, on page 619, were taken by the latter. 
Summarising, it may that for similar 
buildings, other factors remaining constant, both 
theory and experience indicate that the smaller 
the periods the larger the elastic resistance, and 
This to the that 
insurance companies might logically rate a group 
of buildings according to their periods of vibration ; 
the smaller the periods, the less the seismic risk. 
Again. with periods known before an earthquake, 
re-measuring the periods provides a rapid, accurate, 
impersonal method of determining the extent of 
incontrovertible basis. 


periods, low accelerations, 


important 


tion vibrations. 


be said 


conversely, leads sugyestion 


seismic damage, and on an 


Finally, re-measuring periods after an earthquake | 


affords the only real invisible 
seismic damage lhus, if the periods have increased, 
it is highly probable that damage occurred, 
even if inspection indicates negatively. On the 
other hand, if periods remain unchanged, even if 
spectacular seismic damage has occurred, there 
should be little cause for worry about the structural 
integrity of the building 

It be of interest to know that the United 
States Coast and Geodetic Survey Bureau, under 
the able and energetic leadership of Director Patton 
and Captain N. H. Heck, is at present engaged in 
conducting measurements, on a of 
building periods in California, with the intention 
of re-measuring these periods after an earthquake. 
It is expected that these data will yield information 
of considerable value in the formulation of a scien- 
tific criterion for judging seismic damage by period 
changes. Preliminary inspection of these data by 


protection against 


has 


may 


large scale, 


the author shows that this expectation is well 
founded. The Bureau deserves considerable credit 
for initiating these significant experiments in a 


virgin field 
RAVIER HOLLOW-BLOCK 
QUAY WALL. 


As a deve lopment 





THE 


of investigations on sheet piling 
and type of wall invented by 
M. Louis Ravier, of 19, Avenue de Tourville, Paris (viie), 
is of considerable interest 


anchorages, a quay 


Che system has been adopted 


for work at the ports of Djibouti, Béne and Arzew, and 


experience shows it to have been satisfactory in these 


* J. E. Shrader, 


of the 


Che Tri-Dimensional Vibrograph 
Franklin 1 fitrute April, 1933, pag 455 
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cases. After experimenting 
with sheet piling and with 
various types of anchorages 
to be used in connection 
therewith, M. Ravierturned 
his attention to lighten- | 
ing concrete quay walls 
of block construction and 
developed a dumbbell or 
double Tee-headed tvpe of | 
block which he employed in % 
The blocks increased 
in size back to front with 
the height of the wall, the 
front face being vertical and 
the back sloped up against VA 
the filling. The width of 7 
base was chosen so that the v4 
through 7 
instead of mere- 
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Although this design 7°? 


resulted in a saving of something like 50 per cent. of 
concrete as compared with solid-block construction, a 
practical objection to it was that each tier of blocks 
required separate moulding boxes of an irregular charac- 
ter. The system was therefore further simplified by M. 
Ravier as shown in Figs. | to 5 above, and in this later 
| form was employed at the port of Djibouti, French 
Somaliland, the spaces between the blocks being filled 
\¥ ith broken stone except for the upper part from which 
| this is excluded by the back Tee-head on the blocks of 


the upper tier. The lower tiers are of single-headed 


blocks, all tiers being arranged with checks or 
|interlocks as shown in Fig. 1. It will be clear 
that with the mass relieved behind the face in the 


| upper part of the wall and part of the filling being 
allowed to take up its natural slope the thrust on the 
wall is considerably reduced. At the same time the 
sideways pressure of the filling on the tails of the lower 
blocks is said to have an an horage effect which Is of 
| considera ble 

The port of Djibouti, the capital of the French 
Somali coast. is situated at the entrance of the Gulf of 
Tadjoura, near the head of the Gulf of Aden. It 
naturally protected by the Island of Musha on one hand 
and by a narrow reef on the other and has become the 
port of call for French vessels on the Far East services. 
It is the terminus of the Abyssinian railway from Addis 
Ababa and is developing into an important outlet for 
traffic from that country. The wall from which the 
Ravier system was adopted is a general purpose wharf 
tor up to a draught of 8 metres. It has a 
length of 201 metres and forms part of an important 
scheme for improving the facilities of the port. By 
means of dredging. a depth of 8 metres at low tide 
has been provided at this wharf. 

The bed consisted of a layer of silt extending to a 
level of 11-5 m. which was dredged away, exposing 
a stratum of soft coral limestone, upon which the 
foundations of the wall were laid. These consisted of a 
cushion of basaltic shingle on which was placed a layer 
of broken coral-limestone rock. This material, which 
was also employed for the filling behind the wall, is 
extremely light, having a specific gravity of | 
a weight per cubic metre of about 1,000 kg., and an 
apparent of 400 kg. The cement 


value. 


18 


| 


vessels 


4? 


immersed weight 
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employed in this instance was a German prodt 
supplied against Reparations. 

The blocks were cast on a nearby wharf and wer 
transferred to the site by means of a floating derrick 
Steel rings were embedded in the blocks to facilitat 
handling. Owing to lack of space many of the block- 
were temporarily dumped in shallow water at convenient 
points in the harbour, the derrick recovering them as 
required. The derrick is shown at work in Figs 
and 10, while Fig. 8 shows work on another wall at Bone 
Algiers, already mentioned, in which rings in th 
blocks were dispensed with and a grab employed 
their stead. It will be noted, as a convenient detail 
that when slinging the blocks from the shank of t! 
Tee, none of the gear fouls the work already laid. = 
that the blocks can be carefully and permanent!) 
aligned without difficulty. 

The Ravier blocks are not laid with broken jomts 
but are arranged directly one on the top of another, 
and the wall consists merely of a series of piles of 
blocks in juxtaposition. As already explained, the 
two bottom layers are single-Tee headed, whil the 
third laver is double-headed. 


The piles of blocks are 
held together by a coping slab which is reintorced t 
take the stresses developed through the bollards 
resulting from shocks of vessels coming alongsid The 


upper surface of the third layer of double-headed blocks 
' 


is finished with dowels which bed into the coping s!a 
In order to allow for settlement, the coping slab wa 
not laid at once, the wall being allowed to stand Te 
some time loaded with other blocks as shown in Fig 

Expansion joints are left at intervals of 25 m., “ 


points half-way between the bollards. 

In adopting this system of compound hollow 
wall at Djibouti, it was arranged that the Colony shou 
be protected by a ten-years’ guarantee on the part ¢ 
the designer. This was negotiated with the Burea 
Veritas, after verification of the plans and calculations 
by engineers of the Bureau, facilities also being g! 
to the latter to be present at and check model tests 
The tests were carried out by M. Ravier in the pres 
of M. du Mesgnil, of the Colonial Office, M. Berard 
the contractors (Messrs. Société de Construct 
Batignolles) and M. Guerin, for the Bureau Verita 
model was built to a scale of 1/50 and consisted 
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pile blocks cast in cement and having about the same 
specific gravity as the actual work. 
by 6 cm. = 30 em. long, corresponding to a length of wall 
of 15 m. actual size. A diagram of the model is given 
in Fig. 7. It was placed in a zinc-lined box 55 cm. 
by 32 em. by 32 em. deep filled with water to a height 
corresponding to low-water level. The blocks were 
laid on a bed of coral limestone gravel, which was 
screened to represent actual size to the proper scale. 
The solid-block wall originally designed for the wharf, 
and shown in Fig. 6, was also constructed in model 





WaLt at DsisoutTi LoapED witH BLOocks. 


The model was 5 | 


| therefore, that the stability of the Ravier wall was far 


form and the corresponding tests carried out for both | 


types. It was found that for equivalent conditions, with 
the back filling completed but the wall not loaded, 
both types showed a forward movement of 10 mm., 
Whereas with a load 5-35 tons per square metre to a 
distance of 6-5 m. to the rear of the wall, but not on it, 


| square metre up to a distance of 7 m. behind the wall, | 
the Ravier wall showed a forward movement of 70 mm.!a forward displacement was measured of 75 mm., 


| 
| 


and the solid-block wall a movement of 175 mm. With 
a loading of 5-8 tons per square metre to a distance 
of 12 m. to the rear of the wall, the Ravier type showed 
a movement of 95 mm. and the solid-block wall of 250 
mm. With a total load of 10-5 tons per square metre 
the two figures were 260 mm. and 510 mm., respectively. 
After a lapse of 5 minutes these figures had increased 
to 300 mm. and 525mm. These model tests indicated, 


better than that of the solid-block wall proposed, and 
were considered satisfactory by the Bureau Veritas who 
took up the necessary insurance. As soon as the first 
section of the actual wall had been constructed it was 
tested in the presence of a Commission with the following | 
results, loading being effected by means of spare con- | 
crete blocks : On March 1, 1934, with a load of 5 tons per | 
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subsidence. After standing for three days 
this had become 93 mm., but again there was no settle- 
ment. After loading the wall itself to the extent of 
5 tons per square metre as well to 7 m. behind it, 
there was no further forward movement, but a settle- 
ment of 14 mm. After three days the latter had 
become 24 mm., showing no further change after 
another six days. The actual tests therefore confirmed 
the model results very satisfactorily. From the 
inclination at water level it was concluded that about 
one-third of the movement at the top was due to 
horizontal movement at the base, two-thirds being 
accounted for by the forward inclination of the walls. 

An interesting point brought out by the model tests 
is the fact that the broken rock cushion or mattress 
must project a definite distance in front of the toe of 
the wall, or the wall will tilt under the action of small 
forces. This distance is placed as a minimum at one- 
fifth of the height of the wall, and is most important 
if wave action is to be anticipated. 

The cost of the quay 210 m. long at Djibouti worked 
out at 1,461,000 French francs (about 19,4801.), not 
including dredging and laying the rock bed. The same 
sum would have sufficed for the construction of only 
140 m. of solid-block wall. At Béne, in Eastern 
Algeria, where the foundation conditions were less 
favourable, a saving of cost of about 35 per cent. was 
effected with an economy of concrete of 50 per cent. 
This wall has recently been extended from the original 
length of 250 m. by an addition length of 150 m. 





Tue InsriruTion oF Minina Enorneers.—The 98th 
general meeting of the Institution of Mining Engineers 
will be held at Neweastle-upon-Tyne, on Thursday and 
Friday, July ll and 12. At 10 a.m., on the first day, a 
meeting will be held in the Neville Hall, when, after a 
civie welcome, four papers will be discussed, namely, 
* The Grading and Classification of Coal,’’ by Mr. H. E. 
Mitton; “ Surface Coal Cleaning versus Clean Mining,”’ 
by Messrs. G. Raw and F. F. Ridley ; * Coal and the 
Marine Engineer,’ by Engineer-Commander Townend ; 
and ** Cleaning Plant at the Rising Sun Colliery, Walla- 
end,” by Mr. K. C. Appleyard. In the afternoon, visits 
will be paid to the rescue station of the Durham and 
Northumberland Collieries Fire and Rescue Brigade, 
Elswick, or to the cleaning plant at the Rising Sun 
Colliery of the Wallsend and Hebburn Coal Company, 
Limited. In the evening, at 7.45, the Institution Dnaae 
will be held at the Grand Assembly Rooms, Barras 
Bridge. The whole of July 12 will be devoted to an 


excursion to the Chesters, Otterburn Hall, and Rothbury. 
The offices of the Institution are at Salisbury House, 
Finsbury-circus, London, E.C.2. 
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LABOUR NOTES. 


AppRESSING the National Committee of the Amal- 
gamated Engineering Union at its meeting in Llandudno 
last week, Mr. Little, the president, said that there were 
too many unions in the industry and, consequently, 
much disunity. They could not contemplate amalgama- 
tion because of the liabilities involved. Some of the 
unions were in a hopeless plight financially, although 
they were beginning to but the burden of 
taking them over would be too great. An effort for 
closer unity had been made, mainly by the unions of 
skilled workers, which did not belong to the Federation 
of Engineering and Shipbuilding Trades. That body 
had intimated that it was prepared to consider any 


recover, 


ENGINEERING. 


frankly was to restrict the freedom that the employers 
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Sir Ralph Wedgwood, speaking at a luncheon of the 


claimed. They held that an agreement should give Industrial Co-Partnership Association in London last 


powers and freedom to both sides alike, and that the week, said that he believed the new conci 


provisions had been foisted on the unions in 1922 in 
an atmosphere of suspicion and discontent. 


Dealing with the question of Commonwealth labour 
security in the June issue of Labour, the official journal 


|of the Trades Union Congress and Labour Party, Mr. 


proposal submitted, but all that had happened was | 


that one union began to blackguard another for some- 
thing that had occurred in the past. A scheme now 
contemplated would, if adopted, put the control, from 
the point of view of wages, hours and conditions, in 
the hands of the unions which ought to have it. At 
present any single union could go into any district 
and negotiate an agreement with the employers. The 
proposed new scheme would prevent that. It would 
wipe out the unions as separate entities on wages, 
hours and conditions. It would also eliminate 
Federation of Engineering and Shipbuilding Trades 
and create one big organisation to cover both engineering 
and shipbuilding. 


the | 


Mr. Fred Smith, the general secretary, said that the | 


executive asked only for permission to enter into 
negotiations with the other unions with the object of 
securing closer unity. When the scheme was finally 
drafted it would be submitted to the National Com- 
mittee and there would be a ballot vote of the members. 
The Committee decided to give the executive 
desired authority. 


\ resolution submitted on behalf of Scottish branches 
drew attention to the tendency of engineering employers 


the | 
decision will be taken at this year’s Convention 


to employ apprentices out of all proportion to the | 


number of journeymen, and instructed the executive to 
enter into negotiations with the employers nationally 
with a view to the limitation of apprentices. A Glasgow 
member of the Committee that, in Scotland, 
employment exchanges were acting almost as salesmen 
in encouraging employers to take boys into the engineer 
they bringing boys from 
was already a distressed area, The 


said 


ing industry were even 
outside into what 


resolution was adopted 


\ London member moved a resolution declaring that 
the circular recently issued to branches by the executive 
on the subject of unofficial strikes was not calculated to 
assist in the recruitment of new members. Spontaneous 
strikes, it was claimed, were due to intolerable condi 
tions and should not, therefore, be indiscriminately 
branded as mischievous and irresponsible actions and 


be refused recognition. In the majority of instances, 


it was added, strike action was not taken deliberately 
and with malice aforethought. Mr. Little said that 
unofficial strikes were not spasmodic. They were 


becoming general and regular. Under the constitution 
of the union, strike action was the that 
should be taken he resolution was defeated by 35 


last action 


votes to 5 


\ resolution was carried protesting to the Air Ministry 


against the rates advertised for skilled craftsmen in 
the Royal Air Force. The rates were considered 
inadequate. Another resolution adopted instructed 


the executive to convene a conference of representa 
tives of aircraft workers to consider wages and condi- 
tions in the industry. During the discussion, Mr. 
Little said he believed that the aircraft manufacturers 
had deliberately joined with the Engineering and Allied 
Employers’ Federation for protection 


| 


at the * 
cone eded 


“ Disgust and disappointment miserable 
and inadequate advance by the 
employers ** was expressed in a resolution submitted 
by a London member and adopted by the committee 
The executive snstructed to press, as early 
possible, the full demands of the union 


wage 


was as 


The executive were instructed to continue negotia 
tions with the Engineering and Allied Employers’ 
National Federation with a view to the amendment on 
certain suggested lines of the provisions for avoiding 
disputes. In the of the discussion which 
preceded the adoption of this resolution, Mr. Little | 
said that when the executive met the employers to 
discuss amendments to the negotiating machinery they 
had raised particularly the question of the clause which 
gave unrestricted power to the employers. The reply 
they got was, ‘* You are taking away from the employers 
their freedom and power.” The answer of the execu- 
t to that Mr. Little said, that their object 


course 


was, 


| than three days each, during such periods. 


Hector Hughes, K.C., says: “It must be realised 
that the sooner Labour, as such, takes an effective part 
in inter-Dominion conferences, the sooner will it 
establish effective working arrangements with the other 
Dominions which will enable it to control the whole 
Commonwealth ; secondly, the interests of the workers 
demand that such conferences should not be concerned 
with the mere building of tariff walls, but should make 
a serious contribution to some solution of the ills from 
which the world is suffering to-day ; thirdly, they must 
avoid the creation in a narrow spirit of a ‘ bloc * which 
would antagonise the rest of the world and prevent the 
attainment of world disarmament and world peace ; 
fourthly, they must promote schemes which, while 
conferring the utmost benefit on the Commonwealth, 
can be co-ordinated with world-wide reciprocity.’ 
The conclusion reached by Mr. Hughes is that there 
must be an inter-Dominion secretariat on the lines 
envisaged in the report of the Trades Union Congress 
a few years ago. 


Industrial News, a weekly publication of the Trades 
Union Congress General Council, states that reaffiliation 
of the American Federation of Labour with the Inter- 
national Federation of Trade Unions is predicted by 
Mr. David Dubinsky, a member of the executive of 
the American Federation of Labour, who believes the 


The New York correspondent of The Times states 
that the directors of the American Iron and Steel 
Institute have adopted a series of resolutions strongly 
urging members voluntarily to continue their observ- 
ance of the minimum wage rates and maximum working 
hours laid down in the National Recovery Administra- 
tion code previously adopted by the industry, and also 
of all the various code regulations governing fair trade 
practices. The adoption of these resolutions, the 
correspondent says, is tantamount to their acceptance 
by all the principal units in the iron and steel industry. 
The decision has removed for the time being the fear 
that price-cutting by individual companies would 
imperil the price structure of the whole industry. It 
is added that the Cotton Textile Institute and the 
Radio Corporation of America have similarly decided 
to maintain on a voluntary basis the provisions of their 
codes, 


According to the Ministry of Labour, the industries 
in which improvement was most marked between 
April 15 and May 20 were building and public-works 
contracting, general engineering, the cotton, hosiery, 
and tailoring industries, the distributive trades, and 
hotel and boarding-house service. On the other hand, 
there was a large increase in the numbers temporarily 
stopped in the coal-mining industry, mainly in York- 
shire and the Midlands, and there was also a decline in 
employment in the motor-vehicle industry, in steel 
melting, rolling, &c., and in textile bleaching, dyeing, 
and finishing. 


Of the persons on the registers at May 20, about 
{7 per cent. were applicants for insurance benefit and 
about 37 per cent. for unemployment allowances, while 
about 16 per cent. were uninsured or were for other 
reasons not entitled to apply for benefit or unemploy- 
ment allowances. In the case of about 40 per cent. of 





| for the 


is 





the total of 1,728,483 persons on the registers who were 
applying for benefit or unemployment allowances, the 
last spell of registered unemployment had lasted less 
than six weeks; for about 52 per cent. it had lasted 
less than three months ; and for about 65 per cent. less 
than six months. About 22 per cent. of the total had 
been on the register for 12 months or more. A con- 
siderable proportion of the persons who have been on 
the register for extended periods will have had one or | 
more short spells of employment, lasting not more 


Between April 15 and May 20 the numbers on the 
registers decreased by 813 in the London area, 5,830 
in the South-Eastern area, 2,179 in the South-Western 
area, 10,115 in Scotland, and 3,848 in Wales. They 
increased by 7,507 in the Midlands, 14,757 in the North- 
Eastern area, and 813 in the North-Western area. As | 
compared with the position at May 14, 1934, there 
were, on May 20, 1935, 30,352 fewer unemployed 
in coal-mining, 21,436 fewer in engineering, 10,287 
fewer in shipbuilding and ship-repairing, and 7,409 | 
fewer in cotton. 





tion 
machinery of the railways industry would be thoroughly 
successful. It might appear complicated, and er- 
tainly was expensive. It was not expensive, however, 


when the importance of the objects to be achieved were 
considered. The first object was to prevent strikes, 
for one day’s strike would involve more expense than 
a year’s council meetings, with all the staff and clerks’ 
salaries thrown in. The second, and more important, 
| object was the maintenance of good feeling the 
| railway service. The aim was that the staff in a! 
grades should feel that they got a fair hearing and 
just decision without undue delay on the hundreds of 
grievances, little and big, which inevitably arose in 
complicated service like the railways. The new 
ment made no provision that the decisions should be 
binding. That was left to the understanding of both 
sides, who would use every endeavour to secure agre: 

ment and to see that the machinery worked satisfa 

torily. The railway industry was fortunate in having 
friendly relations between the two sides, and there 
never had been a time when there was less friction. 
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gree 


In the discussion at Geneva, on Saturday, last on the 
proposed international convention for the reduction of 
hours of work, Sir James Lithgow, Bart., the British 
employers’ delegate, insisted that the question was so 
complex as not to be soluble by the mere existence 
and ratification of a convention. He emphasised the 
difference between countries with stable labour legis- 
lation and those with less highly developed systems. 
In countries which had developed labour and social 
organisations the existence of unratified conventions 
partly accounted, in his opinion, for the unfriendly 
attitude of one group to another. British employers 
were in agreement with the majority of their colleagues 
in being against a convention which would make it a 
crime for a country with stable laws to permit work 
to exceed 40 hours. Social progress was being made as 
fast in this imperfect world as it could safely be made. 


Lord Trent, chairman of Messrs. Boots’ Pure Drug 





Company, speaking at the annual meeting of the 
company, expressed hope that many schemes for 
extending the basis of employment in industry would 
emerge from the discussions now proceeding between 
the Ministry of Labour and representatives of industry. 
Old prejudices, he thought, must be put aside or 
re-examined. It was essential that any plan by which 
industry could be financially assisted to provide new 
employment at a cost to the State not exceeding the 
cost of public assistance should be carefully weighed 
on its merits. Careful consideration should be given to 
proposals for assisting industry to create employment. 


The accounts of the National Union of Railwaymen 
past year show, it is reported, the largest increase 
in the union’s assets since 1926. In 1925, the assets 
tood at 1,951,796l., but the stoppage in the coalfields 
and the General Strike reduced them to 580,000/. They 
recovered at the end of 1934 to 1,713,877l., a gain of 
154,020/. being made during that year. With normal 
working this year, Mr. Marchbank, the secretary, states 
that the 1925 total should be reached. Income 
fell by 2,080/., but expenditure dropped by 79,248/., 
mainly as a result of the absence of strikes. The 
membership rose by 15,017 to 290,723. The investment 
income was 72,435l.—a gain of 5,552. The union’s 
investments still return slightly over 44 per cent. 


At its sitting on Thursday last week, the Intet 
national Labour Conference at Geneva adopted 
resolution submitted by the workers’ group to take up 
immediately the question of juvenile unemployment 
and to submit recommendations to all the Govern- 
ments concerned. Discussing the question of unemploy- 
ment among juveniles in Great Britain, Mr. J. Hallsworth 
advocated raising the school age, with adequate main- 
tenance for youths during the later years of their school 
life. 


Mr. Norval (South Africa) said that his country was 
able to provide work for all able-bodied adults unem 
ployed who were willing to work. Unfortunately, 
much of this work was unsuitable for juveniles, and 
methods of a different kind had been undertaken. 
Special service battalions of young men between the 
ages of 17 and 30 had been established in which they 


| underwent training under strict discipline before being 


One big irrigation scheme was 


placed in employment. 
“ 18 


reserved for unmarried men between the ages of 
and 45. It was also hoped to establish a special 
training corps for girls to qualify them for work 

factories and for domestic service. Mr. Yoshiasake 
said that unemployment among young people © 


| almost non-existent in Japan. 
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THE FIRST NATIONAL ELECTRICAL 
CONVENTION. 


(Continued from page 608.) 


Ar the meeting of the National Electrical Conven- 
tion on Wednesday morning, June 5, addresses 
were given by leading members of all branches of 
electrical industry, who, the President announced, 
had been given a free hand as to what they were to say. 

The first speaker was Sir Archibald Page, who said 
that during the past forty years he had seen the 
electrical industry grow from infancy to virile maturity, 
until to-day there was no one who would gainsay the 
fact that, whether it be in the amenity of the homes, 
in the sphere of public health, or in the economic 
activity of the industrial state, electricity was the 
greatest single contributory factor to a new era of 
progress. As technicians, they must not deny them- 
selves a feeling of legitimate pride at their share in the 
fulfilment of the hopes of the pioneers in this great 
field, or of gratification and satisfaction that they had 
attained a further realisation of their dreams than the 
pioneers themselves could have dared to expect. 
It was not inappropriate that, at a representative 
conference, all sections of the industry should regard 
themselves as entitled to claim credit for the contribu- 
tion each had made to this remarkable advance. Nor 
was there any risk of satisfaction becoming complac- 
ency. The very fact that what was yesterday regarded 
as a marvel, was to-day accepted as a commonplace, 
threw on them the responsibility of developing this 
service to the fullest degree, and at such a reasonable 
cost that the fullest possible use could be made of it. 
The opportuneness of this conference lay in the fact 
that the industry was now uniquely equipped for a 
concerted march forward, not only towards a universal 
supply of electricity, but a supply on economic terms 
for both industrial and domestic purposes. 

The concentration of generation and the transmission 
of electricity to every part of the country, without any 
substantial disparity in price at the wholesale end, had 
relieved the public supply system of many of its old 
limitations, and the aim must be to achieve, both in 
cost and service, everywhere, what had already been 
achieved by the best of the undertakings. 

It would be idle to pretend that all the obstacles 
to low cost distribution had been overcome. In 
particular the supply industry must devote more 
individual and collective wunought to the subject of 
distribution areas, not making size the only criterion, 
but having regard also to the proper balancing of the 
territory and keeping well in view the immediate 
lessening of the average cost that could be achieved by 
amalgamation. Closer study must also be given to 
greater uniformity of price structure and methods of 
charging, as well as to service to the consumer and the 
development of the supply of apparatus on easy terms. 
If the industry would have the public believe that the 
greater the intensive use of electricity the sooner 
price reduction would follow, it could not escape the 
duty of co-operating in making the supply and equip- 
ment available as free from complication as possible. 

Nor did co-operation end with those within the 

supply industry. He gladly acknowledged the spirit 
in which the electrical manufacturers had entered into 
the construction problems of the grid. That work 
had resulted in an almost complete cessation of orders 
for generating plant for the time being. But the last 
stage was now ended, and during 1934 extensions 
covering 535,000 kW of generating plant had been 
authorised, while during 1935 directions had been 
issued, or were contemplated, for a further 650,000 kW. 
These extensions were, of course, required by reason 
of the expansion in demand which was taking place. 
Corresponding extensions would be necessary in trans- 
mission and distribution equipment, so that the 
manufacturers would benefit to the tune of 35,000,0001., 
quite apart from the new market for consumers’ 
apparatus, which would thus be created. 
_ The conference was an assurance to the public that 
its members regarded themselves as being collectively 
responsible for attaining what the public wanted, viz., a 
cheap and plentiful supply of electricity and an enlarge- 
ment of its use and service. They had the good 
fortune to be a young industry enjoying the encourage- 
ment of amazing expansion and yet having before them 
an unlimited field to develop, both in the known uses 
of their product and in the further uses which science 
was discovering. 

Sir Archibald was followed by Mr. P. J. Robinson, 
who, speaking for the Incorporated Municipal Electrical 
Association, said that there was no question that the 
pollution of the atmosphere, which was the cause of 


much sickness and disease in our congested cities, 
could be alleviated by adopting that health-giving 
source of light and heat, which only electrical engineers 


had at their disposal. The rapidity with which the use 
of electricity was extending throughout the country 
Was resulting in the reduction of selling price, and this, 
in turn, would assist in further increasing the sale of 
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electrical energy. The realisation of the hopes that 
the advent of the Central Electricity Board would 
result in a general reduction in the cost of electricity 
to the consumer would depend largely on increasing 
the total output of electricity. This increase could 
only come about by intensive development. 

The quite unnecessary variations in the price of 
electricity charged to consumers in different parts of 
the country, very often in adjacent areas, could, if 
allowed to persist, only result in the strangulation of 
real progress. One of the most satisfactory means of 
increasing the domestic load was the adoption of an 
attractive line system for the equipment and giving a 
service that was 100 per cent. efficient. This could 
only be brought about by standardisation, the lack of 
which was largely due to the whims and fancies of 
individuals in charge of undertakings. If an earnest 
endeavour were made to standardise apparatus, and 
those who wanted to indulge in the variations were 
forced to pay a fancy price, there would be a great 
reduction in manufacturing costs, such as would be 
an advantage both to the consumer and the manu- 
facturer. 

Mr. Robinson was followed by Mr. J. C. Dalton, who 
represented the Companies Association, and said that 
he welcomed the close kinship with his municipal 
colleagues which the Convention illustrated. They 
both wanted to give the public good service and to 
supply them with a commodity which, like bread, they 
must have. This commodity was very flexible, and 
it must not be forgotten that the domestic load was not 
the be-all and end-all of theirexistence. It was true that 
the increase in the domestic load had enabled them to 
weather the depression in a way that other industries 
had found impossible. Consumption for power purposes, 
however, exceeded that for all other purposes, and its 
development was vital for their prosperity. 

The depression had shown that the supply under- 
takings were partners in the misfortunes of their con- 
sumers. They had had to scale down their charges 
and had had to assist the private plant users both 
technically and financially. Now things were gener- 
ally on the up grade, and the undertakings had got to 
be made partners in this recovery. Three-quarters of 
the population was engaged in industry and though 
four-fifths of the factories were electrified there was 
still some 10,000,000-h.p. waiting to be connected to the 
mains and some missionary zeal was required for this 
purpose. The electricity supply industry had emerged 
from the chaos inseparable from its rapid growth. 
There was still, however, suggestions that unless they 
put their house in order they would suffer some form 
of bureaucratic control. This could only be prevented 
by co-operation. 

The next speaker was Mr. H. Marryat, for the con- 
tractors, who said that this branch of the industry 
viewed the situation with an optimism they had not 
known fora longtime. The completion of the grid, the 
general lowering of tariffs and the greater variety and 
reliability of apparatus now available were all con- 
tributing to making electric service, both in the home 
and the factory, more attractive than it had ever been. 
Then again, from the contractor’s point of view, the 
adoption of a new edition of the Institution Wiring 
Rules, which was being accompanied by a more general 
use of British Standards Institution standards, meant 
a better class of installation and more satisfied con- 
sumers, without any material increase in cost. With 
installations planned upon standard lines, extensions 
and alterations would be more easily effected and safety 
would be assured. 

Already immense strides had been made in clearing 
up the chaos of overlapping and trade abuses, which 
once existed between manufacturers and retailers. The 
various Associations had each done their part in this 
work to the great advantage of all. But now, in view 
of the growth of the industry and the fact that our 
final and biggest problems were being tackled seriously, 
it did seem necessary that they should have their own 
trade Parliament with a properly-paid executive to 
administer agreements and form a court of appeal 
to settle misunderstandings. Apart from this central 
co-ordinating body, the Contractors’ Association 
visualised a development programme based on existing 
supply areas and planned by the appointment of a 
development officer in each 1° area, monthly meet- 
ings of a properly constituted “ Electric Circle,” and by 
making contact with the consumer in every possible 
way. 

Sir Felix Pole, speaking on behalf of the manu- 
facturers, said the Convention was the outward and 
visible sign of unity of purpose in electrical industry. 
It was served by engineers, research departments and 
manufacturing organisations of the highest quality. 
This was shown by the fact that while at the date of the 
first I.M.E.A. Convention a station containing four 
125 kW generators was a show station and that in 
1910 a 3,000 kW set was regarded as large, to-day a 
105,000 kW unit would soon be at work. Moreover, 


one kilowatt-hour could now be generated for about 
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half the coal consumption possible a few years ago. 
Similar progress was evident in connection with over- 
head and underground distribution. 

The industry might be divided.into two main parts, 
That which generated, distributed and sold electricity 
and that which designed, sold and installed the means 
of producing and consuming electricity. Of the two 
the former had been the more successful. Contracts 
had been accepted during the last few years at less than 
factory cost. This was not good for the industry. 
Competition had been worshipped too long. It had 
resulted in unnecessary additions to producing 
capacity, in large losses of capital, and had tended to 
reduce research and development and even to impair 
efficiency. If one result of this Convention was to 
bring home the fact that British manyfacturers were 
outstanding in their scientific achievements and were 
entitled to be paid adequately for their appliances it 
would have reached at least one sound conclusion. 

Sir William Ray said that most large industries 
serving the public now realised the importance of 
national publicity as a means of calling attention to 
the value of their service. In the case of electricity 
there was the additional benefit that the increase in the 
use of the service was a means of reducing cost. There 
was still ample room for more systematic business 
getting by supply undertakings in the domestic lighting 
and heating fields, as well in those dealing with industrial 
power, lighting and heating. The claims of electric 
pumping with automatic control for water supply in 
rural areas should receive more attention while 
further encouragement should be given to the trolley- 
*bus movement by a reconsideration of the price at 
which current was made available for this purpose. 
Recent improvements in the battery vehicle had 
brought about a revival in this field, and the objective 
should be their adoption for services such as refuse 
disposal and local delivery work. Development of 
these wide fields would bring a valuable night load. 

The last speaker was Sir John Brooke, who said that 
no one was more confident of the future of the industry 
than the Electricity Commissioners. Sixteen years 
ago only a few companies realised the fundamental 
importance of electricity supply and predicted the 
growth that had come to pass. But though great 
advance had been made in sixteen years, much 
remained to be done. Although standardisation was 
in progress it was still possible to move from one area 
to another and find that the apparatus was unsuitable. 
Standardisation was inevitable. Every decade it was 
delayed increased the cost of the work. The present 
distribution areas were a definite handicap to provid- 
ing the best possible service and a great deal could 
be done to improve matters within existing statutory 
provisions. 

A greater uniformity in methods of charge was desir- 
able and supply undertakings had already been urged 
to adopt a two-part tariff for domestic supplies. Such 
uniformity in methods of charge did not, however, 
mean uniformity in the charge itself. It was the 
ideal of some that the actual charges should be the 
same throughout the country and the price charged to 
any individual should not bear relation to the par- 
ticular cost of affording the service. In the view of 
the Commissioners that was not practicable at the 
present time. In fixing tariffs, however, undertakings 
should consider the future and make allowance for the 
growth that the reduction in cost would bring. The 
one test for methods, tariffs and organisation should 
be whether they would be the best possible when the 
demand for electricity had doubled, as it was certain 
to do. 

In the afternoon, a large number attended a garden 
party given at Cufnalls, Lyndhurst, by invitation of the 
Electrical Contractors Association, while in the evening 
there was a cruise in Bournemouth Bay. 


(To be continued.) 








THE LATE MR. E. L. POPE. 


WE note with regret the sudden death of Mr, Edwyn 
Lonsdale Pope, which occurred at Holt, Norfolk, on 
June 3. Mr. Pope, who was one of the early power- 
station engineers in this country and had been for 
nearly twenty years distribution engineer to the 
Landon County Council Tramways Administration, 
was born in 1868. He was educated privately and 
served his time, under the late Mr. Frank King, at 
the works, at Millwall, of Messrs. The Electrical Power 
Storage Company. During jis service with this 
company he was engaged on the installation of the bat- 
teries and switchgear in the substations and power-house 
of Messrs. The Chelsea Electric Supply Company, at 
Draycott-place. When installation was complete he 
entered the service of the Chelsea Company as assistant 
engineer, first under Mr. Talbot—until his transfer to 
Nottingham—and then under Mr. Percy Still. Some 
years later Mr. Pope became one of the outdoor 
engineers to Messrs. Callender’s Cable and Construction 
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Company, Limited, with whom he remained until 
1902, when, having installed a large proportion of the 
distribution cables in connection with the initial 
sections of the London County Council Tramways on 
behalf of his firm, he was appointed assistant to 
Mr. Rider, the engineer-in-chief of the undertaking. 
He remained with the London County Council as | 
distribution engineer until June, 1919, when he was | 
compelled to retire owing to ill-health and overstrain | 
resulting from the war period. Since his retirement | 
he had lived quietly at Holt, Norfolk, interesting | 
himself mainly in giving kindly advice and assistance | 
to his many friends in the engineering world and helping | 
in matters of local administration. Mr. Pope became an 
associate of the Institution of Electrical Engineers in | 
1892, was elected an associate-member in 1902 and | 
became a full mémber in 1912. 
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By H. F. Haworrtna, Px.D., and A. LysHotm. 


Tuts converter is based on the well-known Féttinger 
system. It has been possible to obtain a flat efficiency 
curve, principally by means of improved multiple-stage 
turbine blading, which enables the torque-speed range 
to become automatically variable within a wide range 
of high efficiency. 

Theory of the Torque Converter.—In a hydraulic gear 
of the turbine type the following are the principal 
normal losses :—({1) Friction loss in the pump wheel ; 
(2) carry-over loss between pump and turbine; (3) 
friction loss in the turbine blading; (4) carry-over 
losses between the turbine stages; (5) carry-over loss 
between turbine and pump; (6) leakage losses; (7) 
rotation losses; (8) mechanical losses; (9) auxiliaries. 
The friction losses in the pump wheel and turbine 
include all losses due to the flow through the blading, 
together with the eddy-current losses at the inlet and 
outlet edges of the blades, but do not include leakage 
losses. When running at different torque-speed ratios 
the blading losses due to varying inlet angles are the 
most important, and account for nearly the total loss 
at the stalling point and racing speed. 


TORQUE CONVERTER.* | 





Karly Experiments in Sweden.—Some preliminary 
tests were made by one of the authors with a reaction 
balance, Fig. 1, by means of which the friction factors | 
at different inlet angles could be studied. The results | 
for two blade sections investigated (Nos. 3 and 2b)| 
are given in Fig. 2. Blade section No. 3, Fig. 2, 
reaction blade of ordinary design, and section 2 6 is 
especially suitable for varying inlet angles. The last 
mentioned type of blade proved to be even better at 
ideal inlet angles of flow. In Fig. 3 a curve is drawn, 
calculated from later tests made on the complete hy- 
draulic converter with blades principally of section 
No. 2 6. | 

In this figure, curve I is profile No. 3 measured by 
reaction balance, curve LI is profile No. 26 measured 
with reaction balance, and curve III is profile No. 2b 
brake test with hydraulic gearing. As will be seen, 
the results obtained with the converter followed closely 
the test values with the reaction balance for inlet 
angles between 50 deg. and 145 deg. At angles smaller 
than 50 deg. the real values of f are, however, higher 
than those obtained with the reaction balance, and 
it is thought that this is due to the fact that the number 
of blade channels in the reaction balance was too small. 
However, this test gave sufficiently good results for 
the construction of the blade system of the complete 
gear. It is interesting to note that the blade friction 
closely corresponds to the friction loss in a smooth 
tube as determined by “ Blasius ” tests. 

The blade system in the original Swedish test gear 
consisted of a pump wheel and three rotating blades 
as well as two fixed guide blades in the stator Per- | 
formance tests with the gear were made in the following | 
way: The pump was driven by an electric dynamo- | 
meter by means of which the primary torque T, could | 
be directly measured. The stator was mounted on 
ball bearings and fitted with a torque arm which pet 
mitted a direct measuring of the stator reaction T,. 
The turbine was coupled to an electric generator by | 
which the torque and speed could be altered at will 
Normally the efficiency was calculated from the 
revolutions of the primary and secondary shaft and the 
measured torque of the electrical dynamometer and the 
stator, which could be read with accuracy. According | 
to Newton's law the efficiency will be 
T, + To 

T, Np 


8 a 
| 
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where n, is the number of secondary revolutions per | 
minute and ny the primary revolutions per minute. 

Fig. 4 shows the efficiency curve for the original 
converter as a function of the turbine speed, on the | 
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assumption that 50 h.p. is supplied on the primary side. 
This efficiency curve is very flat and attains a maximum 
value of 89 per cent. The corresponding turbine 
torque curve is also shown. This curve has a hyper- 
bolic shape which differs considerably from the straight 
line corresponding to a parabolic curve of efficiency. 
During the tests the velocity of the circulating flow of 
liquid was also measured with a Pitot tube at 800 r.p.m. 
and 1,000 r.p.m. of the primary shaft. From these 
measurements it appeared that, at a constant primary 
input, the flow of liquid at stalling speed was 22 per 
cent., and at racing, 50 per cent. higher than at the 
speed corresponding to the optimum point. 
Direct-Drive Type.—On the basis of the results ob- 
tained in Sweden and in England, a converter in- 
corporating a direct drive was manufactured by the 
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Fig.2. BLADE SECTIONS 
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A.B. Ljungstréms Angturbin for road tests in the 
two countries, and as a result of those tests various 
modifications made to the design. Twelve 
ex perimental were built by Leyland 


were 
converters 


| Motors, Limited, and extensively tested on the bench 


and in the fleets of various operators. As a result of 
these tests the present design was evolved and put in 
production 

At some point the turbine torque curve cuts the 
primary torque curve, so that as the turbine speed is 
increased, the output torque eventually becomes less 
than the input torque, on a falling efficiency curve, 
In order to 
extend the commercial value of the torque converter, 
taking advantage of the shockless application of the 
torque, and the very useful automatic variation in the 
torque-speed characteristic, without having to obtain 
the higher vehicle speeds on a falling efficiency curve, a 
means of a two-way 
clutch which disconnects the pump from the engine 
and connects the flywheel directly to the output flange 
of the converter. The turbine, which drives the out- 
put shaft through the medium of a free-wheel, auto- 
matically disconnects itself from the drive and the 
whole hydraulic system comes to rest. 

Production Type Converters.*—The complete unit, 
with reverse gearing, is contained in a casing very 
similar in form and size to a standard gearbox and 
clutch, and it is bolted directly to the rear of the crank- 
case. The casing contains, in order from the engine 
end, (1) a double-acting clutch for connecting the 
engine either to the torque converter or directly to the 
rear axle as required, (2) the hydraulic system of the 
converter, (3) the free-wheel, to disconnect the turbine 
from the output shaft when on direct drive, and (4) the 
reverse gear. 

Range of Torque Converter.—In order to obtain the 
correct performance from a torque converter, it must 
be used with an engine of suitable torque-speed cha- 
racteristic, in the same way that a ship’s propeller 
must be designed to suit the engine characteristic. 
variations from the standard characteristic 
however, be made without material alteration 
The easiest way to alter the 
torque-speed characteristic is: (a) To reduce the ex- 
ternal diameter of the pump wheel, if it is desired to 
use an engine of lower torque. (b) To increase the 


can, 


effective outlet angle of the pump blades for an engine | 


* See ENGINEERING, vol. cxxxvi, page 517 (1933), for 
description of this type. 








[ JUNE 14, 1935. 


|of higher torque, by increasing the number of blades 
| or the outlet blade angle. (c) To incorporate a primary 
| step-up or reduction gearing. 
Experimental Tests of Production Torque Converte) 

| The first hundred commercially produced torque con 
| venters were tested in the Experimental Department 
| of Messrs, Leyland Motors. The torque converter was 
| mounted on roller bearings and the stator was swung 
| on rollers and fitted with a torque arm, thus permitting 
measurement of the stator torque. The converte; 
pump was driven by a floating-field dynamometer, 
thus giving the input torque and speed. It was then 
only necessary to know the secondary speed in order 
|to determine the efficiency of the converter, as the 
| secondary torque is the sum of the input torque and 
stator torque. It is not easy to absorb and measur 


Fig.3. TEST VALUES FOR FRICTION FACTORS 
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| the widely varying torque and speed of the secondary 
| on a dynamometer, so the secondary was coupled to a 
large dynamo through a gearbox which could control 
the speed of the dynamo and allow it to absorb the 
power output. No attempt was made to measure the 
secondary output directly, as it could be deduced from 
the primary and stator torques and the secondary 
speed. With this test bench a very large number of 
tests were made. It should be noted that these tests 
included the losses in the engine flywheel and clutch 
as well as in the reverse gear. It was necessary, in 
the first place, to determine the characteristics of the 
production type of converter as accurately as possible, 
and to present these in such a form that they could be 
used rapidly for the calculation of performance curves 
with various engine sizes. This did not appear to be 
an easy problem to solve at first sight, on account of the 
enormous number of torque-speed combinations 
possible. But a good working solution was found, 
which covered all the possibilities of the converter on 
one sheet of curves. A family of these curves, taken 
with a railear pump wheel, is shown in Fig. 5. They are 
constructed as follows :— 

(1) The turbine is prevented from revolving by 
| engaging two sets of gears in the gearbox, and the 
primary and stator torques are measured with various 
input speeds. This gives the stalling characteristic 
| of the converter, and it will be seen from Fig. 6 that 
| the torque ratio at stalling is not a constant quantity 
but increases rapidly from zero to 4 to 1 at 450 primary 
r.p.m. and then slowly to 4-7 to 1 at 1,600 primary 
r.p.m. (2) The secondary is now unlocked and the 
| dynamo is loaded by means of a resistance, with separate 
field excitation, a suitable gear in the gearbox being 
chosen to deal with the secondary speed range. A 
series of points at a constant torque ratio of 4 to 1 are 
measured. The primary torque and secondary speed 
are then plotted against primary revolutions per 
minute, and these two curves give all the primary and 
secondary torque-speed combinations over the range 
tested. (3) The tests under paragraph (2), above, are 
then repeated for torque ratios of 3/1, 2/1, 1-5/1, 1/1, 
0-5/1 and 0/1. The 0/1 curve is the racing condition 
of the turbine with zero output. All the possible 
torque-speed combinations of the converter tested lic 
in the area bounded by the stalled and racing character- 
istics, and to make use of the results it is only necessary 
to draw the torque-speed curve of the engine which it 
|is proposed to use over the hydraulic curves. It is 
| obvious that the torque-speed characteristics of such 
‘a drive are purely hydraulic characteristics and t! 
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the behaviour of an engine coupled to such a drive is 
entirely controlled by these characteristics. If an 
engine torque-speed curve ACB is drawn, Fig. 5, 
it cuts all the converter torque ratio curves as shown. 
Taking the point C, where the engine curve cuts the 
2/1 ratio curve, C F is the primary torque, O F is the 

» 


primary speed, 2 C F is the secondary torque, and G E 
is the secondary speed. If this process is repeated for 


all the intersections of ACB with the hydraulic | 


curves a series of points giving the primary and 
secondary torque-speed relationship, together with an 
efficiency curve, can be plotted. From such a com- 
bined performance curve the necessary axle ratio for a 
road or rail vehicle can be determined so that a specified 
performance may be obtained. 

Torque Converter with Adjustable Pump Blades.— 
In Fig. 7 characteristic curves are given for a torque 
converter having adjustable pump blades, taken at a 
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constant primary speed of 1,700 r.p.m. The numbers 
on the curves indicate different positions of the adjust- 
able pump blades. The advantages of the adjustable 
blades are :—(1) Practically no secondary torque with 
closed blades; (2) higher stalling torque ratio, up to 
16; (3) flatter efficiency curve; (4) possibility of 
overloading the engine when desired ; (5) possibility of 
avoiding critical speeds of the engine crankshaft. 

Effect of Turbine Variations.—It is a very simple 
matter to alter a pump wheel on a production con- 
verter, as it may only have from 14 blades to 20 blades, 
but it is not so easy to make turbine blade alterations 
on account of their large number. It may be stated 
generally, however, that the calculations for the turbine 
are made for a speed which corresponds approximately 
to a flow perpendicular to the inlet of a blade ring. This 

calculation ” speed corresponds to the optimum speed 
previously mentioned. For the tested converters the 
speed corresponding to the maximum efficiency is 
generally higher than the optimum speed owing to the 
type of blading used. 

Maximum Efficiency Speed.—The speed at the 
aximum efficiency point will depend upon: (a) the 
number of stages, (6) the diameter of the blade rings, 
(c) the head to be utilised, and (d) other factors. 
Obviously the optimum speed is increased by (a) a 


Fig.5. CHARACTERISTIC CURVES OF CONVERTER. 
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smaller number of stages, (b) a smaller diameter of 
Stages, and (c) a larger head. This may also be ex- 
pressed as a ratio which corresponds to the ‘‘ Parsons 
figure ’’ or “quality figure’ as used for steam turbine 
calculations, namely Yu?/h, where Zu? is the sum of 
the squares of the turbine blade velocities, and A is the 


head utilised in the turbine. For modern steam tur-! mentioned they will not be discussed here. 
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bines this ratio is generally about 2,000 (metric units) 
for impulse turbines having some reaction, and up to 
| 3,500 for pure reaction turbines of the Ljungstrém 
| double-rotation type for instance. To get a direct 
comparison with these figures it is necessary to 
| multiply the corresponding values for torque converters 
| by the mechanical equivalent of heat, 427. The con- 
| verters now made have a Parsons figure of 3,200 to 
3,500 at “calculation”? speed, and up to 50,000 at 
racing. It is also possible to use the “‘ specific speed ” 
of the pump and turbine as a basis of comparison. 
For torque converters the specific speed ng will 
preferably be expressed by the following formula :— 


3-65 nvQ 
hi 
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where n» is the revolutions per minute of pump or 
| turbine, Q is the quantity in cubic metres per second, 
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and h is the total head in metres produced by the pump 
utilised respectively per turbine stage. The average 
value of n, for the pump in the present converters 
varies between 190 to 210, and for the turbine between 
150 to 165 at “calculation” speed. With a given 
diameter of converter the number of stages would 
be conveniently varied from three to two, but it is not 
easy to alter the diameter of the stages materially 
without altering the converter diameter. It will be 
obvious that the decision as to the number of turbine 
stages used will depend on the purpose for which the 
converter is required, and that one of the important 
datum points is the stalling torque ratio required. 
The head may be increased on the turbine side by 
making smaller blade angles without altering the blade 
lengths, and may also be altered on the pump side by 
altering angles or wheel diameters, as shown previously. 
The shape of the turbine blading, as already mentioned, 
is of vital importance. An impulse or partial impulse 
type of blade displaces the efficiency curve to a lower 
speed. 

The more open and flat the reaction blades are 
made, the more the efficiency curve will be displaced 
to a higher speed. According to present experience, 
however, the best speed-efficiency characteristics will 
be obtained by open reaction blading with a thick 
rounded inlet edge, as shown in Fig. 2. Too thin, 
open blades easily cause surging at stalling and low 
secondary speeds, materially decreasing the efficiency 
and energy circulation of the converter. There are 
several other factors influencing the characteristics, 
but as these are of less importance than those already 
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Converter Sizes.—The converters now manufactured 
on a commercial production basis (size No. 1) can be 
used for engines between 50 h.p. and 150 _ For 
other powers the size of the converter has to be changed. 
As the size of the converter increases the power in- 
creases with the square of the diameter, by equal fluid 
velocities, that is to say, if the primary speed is reduced 
in inverse proportion of the size. If the primary 
speed is kept constant, however, the power will increase 
with the fifth power of the diameter. 

Use of Torque Converters: (a) for Road Traction.— 
The inherent automatically variable torque-speed 
characteristic of the converter makes it particularly 
suitable for public service vehicles in dense traffic 
where, with a gearbox transmission, several thousand 
gear changes a day would have to be made. The only 
change made with the torque converter is from hydraulic 











to direct drive, and this is very easily done by moving 
6. STALLING CHARACTERISTIC CURVES 
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(496s.F) Primary R 
over the two-way clutch, no skill being required for 
the operation. Because the initial torque is built 
up by increasing the pump speed, the starting of the 
vehicles is shockless. It may be argued that, as the 
efficiency of the converter starts at zero and eventually 
finishes at zero, the torque converter would be much 
less efficient than a gear drive. This, however, has 
not been found to be the case in practice. All mechan- 
isms have a zero efficiency at starting, and there is 
obviously no object in using the hydraulic drive 
beyond the point at which the secondary and primary 
torques are equal. At this point direct drive is 
engaged and the other end of the torque converter 
curve is not required or used. 

(6) For Railway Traction.—A hydraulic transmission 
of the direct-drive type is particularly useful for railcar 
work, The two-way clutch can be operated by a 
compressed air or vacuum cylinder, which, in its turn, 
can be controlled through electromagnetically-operated 
valves, thus giving a simple switch control for the driver. 
The fact that the torque-converter clutch is not called 
upon to start the car is particularly useful when heavy 
masses have to be dealt with, and the simplicity of the 
control enables men to be trained in its operation in a 
very few minutes. Standard universal joints and 
splines, such as are used in automobile work, give very 
satisfactory operation, even when used to provide for 
the “ throw-over” of a bogie. It is also possible to 
operate two or more units from a single control, so that 
several self-propelled railcars can be handled as a 
train or as multiple units from a single railcar or loco- 
motive. By using multiple units the advantage is 
gained that the engines and converters can be manu- 
factured on a commercial production basis. A number 
of one- and two-engined railcars fitted with this type 
of transmission are running successfully in various 
parts of the world. 








Tue Late Mr. E. C. Reep.-—It is with regret that we 
record the death in Balham, London, 8.W.12, on June 2, 
after a short illness, of Mr. Edward Charles Reed, for 
25 years publicity manager to Messrs. Edward Bennis 
and Company, Limited, 28, Victoria-street, London, 
8.W.1, and editor of Cheap Steam, a bi-monthly journal 
published by them. Born in Cardiff in 1881, he entered 
the Civil Service as a young man and came to live in 
London. Taking up the study of advertising, however, 
he resigned his position some years later and entered the 
offices of Messrs. British Westinghouse Electric and 
Manufacturing Company, Limited, as chief publicity 
writer. Four years afterwards he became manager of 
the publicity department of Messrs. Bennis, which position 
he continued to occupy until his death. Mr. Reed was 
a man of many activitic«. He was a successful novelist, 
and his interest in the cause of education is exemplified 
by two thoughtful addresses, ‘‘ The Place and Import- 
ance of Science in Education” and “ Education for 
Genius,” delivered at Manchester before the Association 
for the Scientific Development of Industry, 
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PERSONAL. 


Mr. Bast Davis, who has been associated with 
Messrs. The General Electric Company, Limited, Magnet 


House, Kingsway, London, W.C.2, for the past four 
years, in connection with their theatre and kinema 
work, has recently relinquished his appointment. Mr 


Davis, happily, has recovered from his serious illness, 
but does not expect to resume business actively until 
about September 





CONTRACTS. 


Messrs, W. CrockaTr AND Limirev, 62 and 64, 
Darnley-street, Glasgow, 8.1, have received the order 
for a complete outfit of their electric salinometers for the 
8.8. Queen Mary The outfit provides a complete check 
on the purity of the feed-water system, which will be 
tested at 16 separate points The order follows the 
completion of outfits for the Normandie and the liners 
Champlain, Orion and Strathmore. The firm have in 
progress, among other orders, a large number of instru 
Naval vessels 

Messrs. Tux Trussep ConcretTe COMPANY, 
Limrrep, Thames House, Millbank, S.W.1, 
are acting aa reinforced -concrete engineers in connection 
with the construction of a number of schools, hospitals 
and other buildings, service reservoirs and water tanks 
in various parts of Great Britain In a number of 
instances they are also supplying their Solcheck roofing 
Hy-Rib reinforcements, Truscon pre-cast 


Sons, 


ments for 
STEEI 
London, 


tiles, and 
floors 

Messrs. Cromrpron PARKINSON, Limirep, Bush House, 
London, W.C.2, are supplying, through Messrs. Whipp 
and Bourne, Limited, all the indicating instruments 
(voltmeters and ammeters) for the power switchboards 
in the liner Queen Mary, except for a number of special 
2.ft. diameter instruments A large number of Crompton 

Minor" and Class “ F" D.-C. motors are 
supplied for the J. and E. Hall refrigerating plant to be 
installed in the Queen Mary. 


also being 


INTERNATIONAL Comspustion, Limirep, Ald 
wych House, Aldwych, London, W.C.2, have supplied 
stoker-fired boilers to Messrs. South African Torbanite 
Mining and Refining Company, Limited, and to Messrs 
Portals, Limited, Overton, They have also supplied 
L, ’ stokers to the Brighton Electricity Works (through 
Messrs. Stirling Boiler Company, Limited) and to Messrs 
Hopkinsons, Limited, and a skip hoist with loader and 
Aldridge and Rankin, Limited. 


MessRSs 


control gear to Messrs 





Tae LxsrrrutTion or Evecrraicat ENeingers.—Under 


| Business Charts. 


| 


the auspices and by invitation of the Société Belge des | 


Electriciens, the Institution of Electrical Engineers is 
arranging a visit to Belgium from September 8 to 14. 
The headquarters of the Institution during the visit 
will be at the Hétel Albert ler, Place Charles Rogier, 
Brussels. On the morning of September 8, a tour of 
Antwerp in motor coaches will take place, while in the 
afternoon the port and the Schelle power station will 
The party will leave Antwerp for Brussels 
at 6 p.m. The whole of September 9 will be devoted to 
an excursion by motor-coach, tramway, and boat to 
the Ardennes and the Valley of the Meuse. For the 
morning of Tuesday a tour of Brussels has been arranged, 
the members visiting the International Exhibition in 
the afternoon. The window-glass factory at Moll and 
the Canal Albert will be visited on September 11, and 
the battlefield of Waterloo on September 12. Friday, 


be visited. 


September 13, will be devoted to a motor-coach excursion | 


to Ypres, and the morning of Saturday, September 14, 
to a visit to the power station of Langebrugge. The 
party will leave Antwerp for Harwich at 6.50 p.m. on 
September 14. Members are reminded that their reply 
forms should be returned to the secretary of the Insti 
tution, Savoy-place, Victoria-embankment, London, 
W.C.1, not later than June 24. 


Tae Coturery Gvuarpian.—Our contemporary The 
Colliery Guardian has now reached its 150th volume, and 
to mark the occasion, a special commemoration number 
has been published. The first issue of the journal ap 
peared on January 2, 1858, and publication was continued 
regularly each week until the end of 1858, when a com 
bination of circumstances led to a suspension of 
activities. In 1860, however, it was decided to revive 
publication, and the journal reappeared on January 5, 
1861, as Vol. I, No. 1, the earlier issues being ignored, 
and, subsequently, publication has been continued 
uninterruptedly. The commemoration number contains 
a brief history of the progress of the journal and also a 
number of detailed and well-illustrated articles forming 
a review of the charges and technical improvements 
which have taken place in every section of the British 
coal-mining industry curing the seventy-five years of 
continuous existence cf the Guardian. The articles 
include “Methods of Working 75 Years Ago and 
l'o-day,’’ by Professor I. C. F. Statham ; “* Developments 
in Means of Accident Prevention in Coal Mines,’’ by Major 


H. M. Hudspeth; “ Developments in Preparation of 
Coal for the Market,” by Mr. R. A. Mott; “ Mine 
Surveying since 1860," by Professor H. Briggs; “ Pro 
gress in Coal-Mining Explosives,"’ 1860-1935, by Dr. W. 


Payman; ‘ Mining Education in Great Britain,’’ by 
Professor K. Neville Moss ; ~ Development of the 
Mechanical Engineering of Collieries,”” by T. Campbell 


Futers; ‘ Development of Electrical Plant in Mines,” 
by Dr. H. Cotten; “ The Development in Mine Lighting,” 
by Mr. T. Greenland Davies; “* Developments in Mine 
Ventilation,” by Dr. J. W. Whitaker; and “ Progress 
in the Utilisation of Coal,"’ by Dr. F. 8. Sinnatt. 


its | 


| The Chemistry of Cement and Concrete. 
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TENDERS. | 


We have received from the Department of Overseas | 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses - 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 


tutomatic Lift, for passengers and goods, including the 
car, haulage gear, and control equipment. Public Works | 
Supply and Tenders Committee, Wellington, New Zea- | 


land ; September 17. (A.Y. 13,114.) 
Traction Substation Equipments, eight 1,500 kW, | 
comprising A.-C. switchgear, transformers, mercury-arc 


rectifiers, D.-C. switchgear and feeder equipment, for 
the Randfontein-Springs section of the South African 
Railways. The Electricity Supply Commission, Johan- 
nesburg ; August 15. (A.Y. 13,119.) 


| Widdop vertical twin-cylinder heavy-oil engine. 
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LAUNCHES AND TRIAL TRIPS. 


“ FiasH.”’"—Motor barge to carry 55 tons of coal 
and to tow coal barges to and from the Yorkshire collieries 
Trial 
Main dimensions, 62 ft. by 14 ft. 8 in. by 
Built by Messrs. Henry Scarr, Limited (controlled 





trip, June 3. 
5 ft. 


by Messrs. Richard Dunston, Limited), Hessk ear 
Hull, to the order of Yorkshire owners. 

“Duke or York.’’—Twin-screw passenger, mail, 
cattle-carrying, and general-cargo cross-channel steamer 
for the Heysham-Belfast service;  single-reduction 


geared turbines of the Parsons type. Trial trip, June 3 
and 4. Main dimensions: 349 ft. by 52 ft. by 19 ft. 6 in 
Built by Messrs. Harland and Wolff, Limited, Belfast, 
for the London Midland and Scottish Railway Company, 

* THoRNABY.’’—Single-screw cargo steamer for the 
Middlesbrough to London service ; triple-ex pansion 
engine constructed by Messrs. The North Eastern Marine 


Piston Pumping Sets, Diesel-driven ; capacity 10 cub. | Engineering Company, Limited, Sunderland. Trial 
m. water per hour at a normal working pressure of 30 | trip, June 5. Main dimensions, 236 ft. by 33 by 
atms. Argentine State Oilfields, Buenos Aires ; July 10. | 16 ft. 6 in. Built by Messrs. R. and W. Hawthorn, 
(G.Y. 16,227.) | Leslie and Company, Limited, Hebburn-on-Tyne, for 

- Messrs. Tyne-Tees Steam Shipping Company, Limite: 

1ir Blower, of positive delivery rotary type, for belt Woweestiounenfvae Pping _" imited, 
drive Ministry of Public Works, Cairo, Egypt ; July 15. abs I re - 
G.Y. 15.231.) | CRASTER. Single-screw cargo and passenger 
( »23 T 

steamer ; triple-expansion engine. Trial trip, Jun 
” ¥ t acces shh r soot | Z . 
Boiler Plant, with all accessories, including soot | Main dimensions : length, 215 ft.; beam, 32 ft dead 


blowers, coal and ash-handling plant, motors, fans, and 
feed-pumps, as well as steel-framed buildings. South 
African Railways and Harbours, Johannesburg ; August 


12. (G.Y. 15,232.) 
Fog-Signalling Equipment, for Cape Receiffe Light- 
house, comprising oil-engine generator sets, control 


South African 


switchboard and diaphone installation. 
July 29. 


Railways and Harbours, Johannesburg ; 
{A.Y. 13,120.) 








BOOKS RECEIVED. 
Fortschritte des Chemischen Apparatewesens. Parts 2 and 
3. Elektrische Ofen. Edited by Apo-tr BRAUER and 


Joser ReITsTROTTER. Leipzig: Akademische 
Verlagsgeselischatt m.b.H. [Price 28 marks each 
part.) 

Merkbiicher der Austrichtechnik. No. 1. Gefahrenver- 


hiitung im Maler-, Lackierer- und Austreichergewerbe. 
By K. Stitcer. Berlin: V.D.1.-Verlag G.m.b.H. 
[Price to Members of V.D.1. 0.68 marks.] 

By T. G. Rose. London: Sir Isaac 
[Price 7s. 6d. net.] 





Pitman and Sons, Limited 

The Oil and Petroleum Year Book, 1935. Compiled by 
Water E. Skinner. London: Walter E. Skinner. | 
[Price 7a. 6d. net.) 

X-Rays in Theory and Experiment. By Artruur H.| 
Comrron and Samvuet K. Atuison. London: Mac- | 
millan and Company, Limited. [Price 3ls. 6d. net.] | 

Canada. Department of Mines. Mines Branch. No. 
744. Investigations in Ore Dressing and Metallurgy, | 
July to December, 1933. Ottawa: Department of | 
Mines, Mines Branch. 

The British Science Guild. Engineers’ Study Group on 
Economics. First Interim Report on Schemes and | 
Proposals for Economic and Social Reforms. London : 
The British Science Guild. [Price 1s.] 

{ Treatise on Surveying. Compiled by Reetnayp E. | 
MrppLeTon and Ossert CHapwick. Fifth edition. | 
Revised by M. T. M. Ormssy. Vol. I. London : | 
E. and F. N. Spon, Limited. [Price 10s. 6d. net.) 

| 
} 
} 


The Principles of Motor Fuel Preparation and A pplication. 
Howes. 


By Autrrep W. Nass and Dr. Donatrp A. 
Limited. 


Vol. II. London : 
[Price 30s. net.} 

The Calculus. By Drs 
E. Harrie. Third 


Chapman and Hall, 


Hans H. DALAKER and HEnry | 
edition London : McGraw- | 


Hill Publishing Company, Limited. [Price 12s. 6d. | 
net. ] 

Mechanics of Materials. By 8. G. Greorcr and Dr. | 
E. W. Rerresr. London: McGraw-Hill Publishing | 
Company, Limited. [Price 2ls. net.] 

Dampfturbinenkraftwerke kleiner und mittlerer Leistung. | 
By Dnr.-Inc. Fritz Ascuner. Berlin: Verlag | 
von Julius Springer. [Price 7-50 marks.] 

Ministry of Health. Annual Local Taxation Returns, | 


England and Wales, 1932-33. Part III. Summary of 
the Local Taxation Returns, England and Wales, 1932 
33. London: H.M. Stationery Office. [Price Is. 3d. 
net. | 

Air Ministry. Meteorological Office. The Observatories’ 
Year Book, 1933. London: H.M. Stationery Office. 
[Price 21. 2s. net.] 





Department of Overseas Trade. No. 605. Economic 
Conditions in Sweden, February, 1935. Report. 
By H. A. N. Buverr. London: H.M. Stationery | 
Office. [Price 3s. net.] | 


By F. M. Lea 
Descu. London: Edward Arnold 


and Dr. C. H. 
[Price 25s. net.] 


and Company. 





Mrrenam Sration Bripver.—A new bridge & to be 
built at Mitcham railway station, Surrey, on the London- 
road, in place of the existing one, which, the Ministry 
of Transport informs us, is weak and dangerous. The | 
scheme, which was submitted by the Surrey County 
Council, has been approved by the Minister of Transport | 
for a 75 per cent. grant from the Road Fund, the cost 
being estimated to be nearly 12,0001. The new bridge 
will be constructed of steel girders encased in concrete 
and will have a width, between parapets, of 56 ft., com- 
rising a 40-ft. carriageway and two 8-ft. footpaths. 
Work will be put in hand as soon as the necessary land 


| has been acquired and tenders obtained. 





| 198. to 21s, ; 


| Yorkshire hards, 


| short-link, 


weight carrying capacity, 1,000 tons on a mean draught 
of 14 ft. 2 in. Built and engined by Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, Newcastle 
upon-Tyne, for Messrs. Tyne-Tees Steam Shipping 
Company, Limited, Newcastle-upon-Tyne. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—_The majority of steel and engineering 
concerns resumed operations to-day after the holiday 
set-down. Some works have maintained production 
throughout the holidays, especially those meeting with 
an active demand for basic-steel billets. Consumption 
of acid steel is heavier. Buying of most classes of scrap 
shows a slight decline. To some extent this is due to the 
holidays, and scrap-dealing firms report bright prospects 
The heavy machinery and engineering branches are 
operating at recent level. More orders are coming to 


hand for railway rolling stock, while shipyards are 
consuming bigger tonnages of Sheffield-made steel, 
forgings, and castings. The demand for electrical 


apparatus is substantially greater than a year ago 
Sheffield Corporation is to spend nearly one million 


pounds on new generating plant. Steelworks’ and iron 


| works’ machinery and equipment is an improving line 


Sheffield works are busily employed producing rolling 
mill plant for Russia and South Africa. In connection 


| with the erection of a cutlery factory in Ireland, local 


works will supply forging, grinding, and finishing 
machines. Business in agricultural machinery and parts 
shows further improvement. Not only are British 


farmers buying freely, but the influx of orders from the 
Colonies and other overseas markets is more impressivé 
Output of stainless steel is steadily increasing. Despit« 
the fact that more furnaces have been laid down to cope 


| with the demand, some works have had to put on extra 


shifts. Makers of stainless-steel milk cans and churns 
are taking bigger tonnages of this material. Increasiig 
business is being done in heat- and acid-resisting 
materials. The call for automobile and aircraft 
is stronger. Many sections of the tool and implement 
trades are working to capacity. Following the adoption 


steels 


of mass-production methods, manufacturers are now 
turning out tools at prices that are attracting many 
overseas orders. Engineers’ small tools are in excep- 


tionally heavy demand. 

South Yorkshire Coal Trade.—The inland demand for 
fuel is up to recent level, but export trade is still difficult, 
and there is little request for prompt shipment. Supplies 
classes of fuel are scarce. Iron and steel works 
heavier tonnages. The railways are 
buying freely. The housecoal market has developed 
fresh weakness, and the gross demand is well below 
normal. The coke market is in an easy condition 
Foundry and furnace sorts are steady, but supplies are 
in excess of requirements. Quotations are: Best 
branch hand-picked, 23s. to 25s. ; Derbyshire best house, 
Derbyshire best brights, 16s. 6d. to 188 
best screened nuts, 16s. to 17s.; small screened nuts, 
15s. to 15s. 6d.; Derbyshire hards, 16s. 6d. to 17s. 6d 
l6s. 6d. to 17s.; rough slacks, 8s. to 
nutty slacks, 7s. to 8s. 6d. 


of most 
are absorbing 





9s. : 








British STANDARD SPECIFICATIONS FOR Hooks AND 
Cuains.—The British Standards Institution has issued 4 
specification, designated No. 591-1935, for wrought-iron 
and mild-steel hooks of the “ C ” or Liverpool type. An 
essential feature of the design is the prevention of the 
fouling of the hook during raising and lowering opera- 
tions. Details of the form of the hook are given, together 
with a complete table of hooks for sizes from 1 ton to 
10 tons. This specification is a parallel to that prepared 
under the reference No. 482-1933 for hooks for genera! 
engineering parposes. The B.S.I. has also issued spec! 
fication No. 590-1935 for electrically-welded mild-steel, 
and pitched or calibrated chain. Two 
qualities are provided for, namely, standard quality and 
special quality, which may be ordered polished or w 
polished according to the requirement of the user. Copies 
of either specification may be obtained from the B.S I 
Publications Department, 28, Victoria-street, London, 
S.W.1, price 2s. 2d. each post free. 
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NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 


Welsh Coal Trade.—Shipments of Welsh coal were 
suspended from noon on Saturday, June 8, until Wednes- 
day morning, June 12, for the Whitsun holidays. The 
mines were closed from noon on Saturday until this 
Wednesday night, when the repairing shifts will go in to 
prepare the pits for a general re-start on Thursday 
morning. It will, therefore, be seen that the period has 
been a very broken one from the trade point of view. 
[t was hoped that there would have been a considerable 
reduction in arrears of deliveries in the last few days 
before the holidays began, but, unfortunately, very 
stormy weather returned and quite upset the ss 
arrangements of the collieries and left heavy stocks of 
large coal on hand, making work very irregular at the 
pits. In that week, instead of the hoped-for improve- 
ment, there was actually a small reduction in — 
the total for the Welsh ports of the Great Western Railway 
Company for the week ending June 9 being 375,200 tons, 
compared with 381,000 tons in the previous week, and 
351,460 tons in the week before Whitsun last year. The 
weather is still stormy and shipowners’ arrangements have 
been quite upset by the delays. Up till the end of last 
week, the shipments of coal, including bunkers, reached 
a total of 8,527,800 tons, showing a reduction of nearly 
300,000 tons compared with the same period of last year, 
which does not seem likely to be made good in the present 
difficult conditions of the coal trade. The position of the 
Italian trade has become still more difficult because of 
the financial situation in Italy, and the unwillingness of 
Welsh coal exporters to go on giving credit. It is 
reported that something like 1,000,0001. is owing in Italy 
for Welsh coal, and the coaling depot owners have given 
instructions that Italian vessels can only be supplied 
at depots in this country and abroad with bunker coals 
on a cash basis. A Portuguese shipping firm has con- 
tracted for 20,000 tons of bunker coals, while the Madrid, 
Zaragossa and Alicante Railways are in the market for 
40,000 to 50,000 tons of Welsh coal for delivery in the 
second half of the year. 

Tron and Steel Trade.—Iron and steel trade conditions 
in South Wales and Monmouth are still under holiday 
influences. While the production of pig-iron has con- 
tinued on normal lines, the employment at the various 
steel works until the end of the week will be governed 
by the customary local conditions, which considerably 
curtail the production for the period. The report last 
Thursday that a new permanent agreement in connection 
with the Continental Steel Cartel had been made at 
Luxemburg naturally caused a great deal of interest, 
and the ratification of the agreement, with the details, is 
still awaited. There are hopes that it will result in 
a general increase in activity at the Welsh works, but 
pending the official details the leading figures in the iron 
and steel trade are unwilling to express their views. 
For the moment there has been no quotable movement 
in proces, which remain on the basis of 51. 2s. 6d. to 
5l. 5s. per ton for Welsh tinplate bars delivered, and 111. 5s. 
per ton for 24 gauge corrugated galvanised sheets for 
export. Welsh tinplates, which have been showing a little 
more activity, are unaltered at 18s. 2d. per standard box 
f.o.b. Trade in scrap has been rather quieter for the 
moment owing to the holiday interference. 








Coat-Face Macurinery Exuisrrion.—After an in- 
terval of four years, the Coal-Face Machinery Exhibitors’ 
\ssociation are to hold, at the Bingley Hall, Birmingham, 
from September 20 to 28, their second exhibition of coal- 
face machinery. On the first occasion, the exhibition 
was held in Sheffield. As on the previous occasion, the 
exhibition will not be open to the general public ; admis- 
sion is by invitations issued by the Association. The 
organiser of the exhibition is Mr. John Atack, 49, 
Wellington-street, Strand, London, W.C.2. 

SyNoHRONOUS CLOCKS FOR CHANNEL STEAMER.—The 
Harlandie-Synclock system of synchronous time-keeping 
has been adopted for the 8.8. Duke of York, built by 
Messrs. Harland and Wolff, Limited, Belfast, for the 
Heysham-Belfast service of the London Midland and 
Scottish Railway Company, the system having been 
worked out by Messrs. Harland and Wolff in conjunction 
with Messrs. Everett, Edgcumbe and Company, Limited, 
Colindale Works, Hendon, N.W.9. Each clock is 
operated by a synchronous motor supplied from a 
special motor-alternator, the frequency of which can 
be accurately controlled ; the motor alternator is driven 
off the ship’s navigational battery. The control panel 
fitted on the Duke of York is provided with a rate 
indicator for controlling the frequency and with two 
clocks, one of which is an accurate marine lever clock 
showing Greenwich or standard time which can be 
checked at intervals by wireless time signals. The other 
clock, which shows ship’s time, is operated by a synchro- 
nous motor supplied by the alternator, and any dis- 
crepancy between ship’s time and Greenwich time can 
he corrected with the aid of the rate indicator. The 
adjustment affects all clocks on the ship equally, so that 
'! that on the control panel is correct the others will be so 
also, The motor alternator normally runs continuously, 
but if it should be shut down for any reason, or if it should 
be desired to advance or retard the clocks by a few 
minutes, or an hour, the speed of the motor, and conse- 
quently the frequency, can be increased or decreased. 
\ny interval up to an hour can be picked up or dropped 
every 24 hours by operating a switch on the panel 
marked “ Maximum loss” and “ Maximum gain.” 
\mong several other advan ages claimed for the system, 
‘is pointed out that, since all the clocks are operated in 
parallel, a bad contact or a disconnection will affect 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Active conditions are still 
fairly general in the Scottish steel trade and current 
production is on quite a large scale. Home consumers 
continue to be the main source of business, but the 
pena in exports is again well maintained. The 
official announcement that agreement has now been 
reached between the British Iron and Steel Federation 
and the Continental Steel Cartel was well received in the 
West of Scotland. The agreement which was signed at 
Luxemburg last week is for five years, and in the first 
year the Cartel will limit exports to our market to 

70,000 tons and thereafter to 525,000 tons pa. A 
definite allocation of export markets has also been 
Scottish steel makers are likely to benefit considerably by 
this arrangement and should the current rate of consump- 
tion be maintained there is every likelihood that the pre- 
sent local output will require to be increased by about 10 
percent. That would mean a decided improvement in 
employment in this area. In the black-steel sheet trade 
the home demand continues to be farily steady and some 
improvement is noticeable in export business. Galvanised 
sheets are still quiet and few orders of good tonnage are 
going through, but some fresh inquiries are in the 
market. The following are to-day’s prices :—Boiler 
plates, 9/. 5s. per ton; ship plates, 81. 15s. per ton ; 
sections, 81. 7s. 6d. per ton; black-steel sheets, } in., 
81. 10s. per ton, and No. 24 gauge, in minimum 4-ton lots, 
101. 10s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 131. per ton, in minimum 4-ton lots, all 
delivered at Glasgow stations. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland is in a more healthy state at present 
and the outlook is brighter. Order books are better 
filled than they have been for some time and employ- 
ment at the various works has improved. The re-rollers 
of steel bars are also better off for work, and producers 
are very hopeful of the future now that ment has 
been reached with regard to imports from the Continent. 
Prices are unchanged and are as follows :—Crown bars, 
91. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars, 81. 12s. per ton for home 
delivery, and 71. 10s. per ton for export. 


Scottish Pig-Iron Trade.—No change has taken place in 
the Scottish pig-iron trade and outputs are being well 
maintained. Most of the current production is against 
home orders as there is very little doing in export lots. 
The following are to-day’s market quotations :— 
Hematite, 71s. per ton, delivered at the steel works ; 
and foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 8, amounted to 519 tons. Of that 
total, 288 tons went overseas and 231 tons coastwise. 
During the corresponding week of last year the figures 
were 96 tons overseas and 53 tons coastwise, making a 
total shipment of 149 tons. 


Shipbuilding Contract.—Messrs. John Brown and 
Company, Limited, Clydebank, have received an order 
to build a large fast motor tanker for Messrs. The Anglo- 
American Oil Company, Limited, London. This new 
vessel, which will cost something approaching a quarter 
of a million sterling, will be over 500 ft. in length and 
will be about 12,000 tons gross. She will be one of the 
largest oil-tankers ever built in this country and will 
have a high speed for this class of vessel. The machinery 
will be supplied by the builders. 


Contracts for Wishaw.—Messrs. R. Y. Pickering and 
Company, Limited, Wishaw, have just received another 
large order from the London and North Eastern Railway 
Company for railway carriages. They have also booked 
a contract for tank wagons and are now very well placed 
for work for many months to come, 








Tue InstiTuTeE oF MARINE ENGINEERS.—On Wednes- 
day, June 5, a party of members of the Institute of 
Marine Engineers accepted the invitation of the directors 
of Messrs. W. H. Allen Sons and Company, Limited, to 
visit the Queen’s Engineering Works, at Bedford. After 
luncheon, at which Mr. Harold Allen presided, the 
visitors were shown over the works and were able to 
see examples of the firm’s products in all st of 
manufacture, from the foundry to the test bed. Messrs. 
Allen’s products include steam turbines and turbo- 
generators, helical reduction gears, vertical steam 
engines, condensing plant, airless-injection oil engines 
for marine, land and traction purposes, centrifugal, 
axial-flow, and other types of pumping plant, direct- 
current generators and motors, and switchgear. The 
work in hand included a wide range of marine-auxiliary 
machinery, such as electric-lighting sets, motors and 
control gear, circulating and general-service pumps and 
fans for ventilation purposes and forced draught. In 
connection with the latter, examples of the firm’s self- 
acting louvre shutters from fan outlets, which serve to 
prevent the possibility of blow-backs, attracted consider- 
able attention. Of the steam-turbine machinery now 
under construction at the works, about 20,000 h.p. 
are intended for marine service, and many contracts for 
this class of machinery for industrial service are also 
being carried out. In the oil-engine section, units 
ranging from 30 b.h.p. to 1,000 b.h.p. are under con- 
struction, and one of the latter capacity, for driving 
shafting in a West Riding mill, is now being erected. 
A considerable proportion of the work passing through 
the shops, it is interesting to note, is for export. 
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NOTICES OF MEETINGS. 


INSTITUTION oF ELECTRICAL ENGiInEERS.—Thursday, 
June 20, 8.30 p.m., The Natural History Museum, South 
Kensington, 8.W.7. Annual Conversazione. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Producers of Cleveland 
pig-iron are in a very strong ition, and take an opti- 
mistic view of the future. here is next to no supply 
for the market, as stocks have all but vanished; the 
meagre make is barely sufficient to cover needs of pro- 
ducers’ own consuming departments, and requirements 
of running contracts with home firms. Under such con- 
ditions, no effort is made to sell for shipment to foreign 
destinations, particularly as long delay in payment for 

oods seems not unlikely. Consumers on the North-East 
Coast are likely to call for increased supplies, and 
deliveries to Scotland promise to be at least maintained. 
Recognised market values are firm at the equivalent of 
No. 3 g.m.b. at 67s. 6d. for local purposes, 69s. 6d 
delivered to North of England areas beyond the Tees-side 
zone, 67s. 3d. delivered to Falkirk, and 70s. 3d. delivered 
to Glasgow. 

Hematite.—Accumulations of East Coast hematite pig- 
iron at the blast-furnaces are not heavy, and are held by 
consumers and merchants. There is no pressure to sell 
and quotations are very strong. Conditions do not admit 
of transactions with customers on the Continent, but 
absence of negotiations with firms abroad is of little or no 
consequence, as parcels that come on the market are 

romptly snapped up for home use at much higher 
Rousse than are obtainable for export. Requirements of 
works on Tees-side are gradually growing, and deliveries 
to the Sheffield district and to the Midland area are ex- 
pected to increase. Fixed minimum delivery prices are 
very strong on the basis of No. 1 quality at 69s. here, 
71s. supplied to Northumberland and Durham, 75s. to 
788s. supplied to various parts of Yorkshire, 79s. to 
Birmingham, and 75s. to Scotland. 

Foreign Ore.—Users of foreign ore have little occasion 
to buy, but continue to accept substantial deliveries 
under old contracts. The market price of best rubio 
remains at 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Local consumers of Durham 
blast-furnace coke are well covered, and consequently 
are buying little. Makers keep quotations at the level 
of good medium qualities at 19s. delivered to Tees-side 
works, but customers claim they could arrange contracts 
on rather lower terms. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are busily employed 
and are booking new orders on terms that have ruled 
for some time. Producers of finished steel report in- 
quiries from overseas. Subject to the usual rebates, 
quotations for home consumption are: Common iron 
bars, 91. 12s. 6d.; packing (parallel), 8l.; packing 
(tapered), 10/.; steel billets (soft), 51. 128. 6d. ; steel 
billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d. ; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 5s.; steel ship plates, 81. 15s. ; steel angles, 
81. 7s. 6d. ; steel joists, 81. 15s. ; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 91. 
for smaller lots ; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 101. 10s. for delivery to home cus- 
tomers, and 9. 5s. f.o.b. for oe abroad ; and 

alvanised corrugated sheets (No. 24 gauge) are 131. for 
Saiveny to home customers, and 111. 5s. f.o.b. for ship- 
ment overseas. 

Scrap.—Good qualities of iron and steel scrap are still 
in demand at prices that have ruled recently. Heavy 
steel is less scarce than of late, due to importation from 
America. 














Income-Tax HanpBoox.—We have recently received 
a copy of Tolley’s Handbook of Income Tax and Sur-Tax. 
This contains data regarding the rates, increases in the 
allowances, and other alterations proposed in the 1935 
Finance Bill, together with examples and tables of the 
tax payable on various incomes and the method of 
assessing business profits and property. Copies of the 
booklet are obtainable, price 1s. post free, from Mr. C. H. 
Tolley, 107, Tierney-road, Streatham-hill, London, 8.W.2, 
or from the publishers, Messrs. Waterlow and Sons, 
Limited, Great Winchester-street, London, E.C.2. 





British STANDARD SPECIFICATION FOR BuLL-HEAD 
Rarts.—A revision of the specification for bull-head 
railway rails has been issued by the British Standards 
Institution, 28, Victoria-street, London, 8.W.1, under 
reference No. 9-1935. The revision has been brought 
about by the demand for a rail which would give a 
greater length of life than the carbon-steel rails pre- 
viously specified. With this end in view a quality having 
a higher percentage of manganese, to be known as a 
“medium manganese” rail, has been included, with 
appropriate analyses and tensile tests. Of the qualities 
previously ified, the ‘‘ ordinary-carbon ”’ rail has been 
deleted and the “ higher-carbon” quality has been 
retained with some slight adjustment to the chemical 
analysis. Copies of ‘the revised specification may be 
obtained, price 5s. 4d. post free, from the B.S.I. Pub- 
lications Department. 
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7 RAILWAY ELECTRIFICATION 
| IN THE LONDON AREA. 


Tue alleged neglect of the London and North 
Eastern Railway to give proper attention to the 
| question of the electrification of its London sub- 
| urban lines has for so long been a convenient argu- 
/ment in the hands of the persistent critics of our 
 sallwely administrations, that the statement made 
| in the House of Commons last week must have 
|come as somewhat of a shock. The details of the 
| work announced to be put in hand are given on 
| page 631, and need not be repeated here. It may 
be said, however, that they include the electrifica- 
|tion of a considerable part of the suburban lines 
| eatiating from Liverpool Street and King’s Cross. 
| But little consideration of the traffic problem pre- 
| sented by this conversion will make it clear that it 
| could at no time have been put in hand without long 
land careful investigation, while the creation of the 
London Passenger Transport Board, with its atten- 
| dant rel lations to the main line railways, must have 
| greatly complicated an inherently difficult economic 
| problem. All concerned are to be congratulated on 
| the working-out of a combined scheme which should 
| greatly improve the internal travelling facilities of 
London, and incidentally will be of such value to 
a wide range of engineering industries. 

Correspondence and articles have appeared in the 
daily Press, and in some organs of the technical 
Press, over a long period, in which it has been con- 
tinuously asserted that, with the exception of the 


in enterprise in the matter of electrification, but have 
overlooked the financial advantage it would bring 
to their shareholders ; they have failed in their 
| stewardship. The comparison between the electrical 
activities of the Southern Railway and those of the 
northern lines has continually been made, but it 
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is an element of logical argument that like be com- 
pared with like, a principle which is disregarded by 
propagandists dealing with many of the questions 
of the day. The traffic problems which have to be 
dealt with on the northern lines in many aspects 
differ fundamentally from those met with on the 
suburban and central sections of the Southern 
Railway. 

An important proportion of the revenue of the 
London Midland and Scottish and the London and 
North Eastern Railways is derived from goods and 
mineral traffic, much of which is dealt with in the 
daytime. They also have a considerable amount of 
long-distance passenger traffic at night, and specially 
cheap fares have been introduced to encourage 
night travel. On the Southern Railway, especially 
on the old Brighton section, there are few sources 
of heavy goods traffic and much of the mineral 
and building material traffic which is handled for 
delivery is received from the northern lines and 
can conveniently be handled at night, leaving the 
lines comparatively clear in the day time for the 
passenger traffic from which the major part of the 
revenue of the company is derived. The railway 
serves a group of residential seaside resorts, stretch- 
ing from Hastings to West Worthing, and by 
running a service of high-speed trains with few stops, 
these places are brought within the business man’s 
residential radius from London, the time necessarily 
spent in the train comparing favourably with that 
required for many districts much nearer town. The 
suburban area, proper, of the Southern Railway is 
largely inhabited by a middle-class population, and 
the dependents and connections of season-ticket 
holders provide a useful and material all-day traffic 
helping to fill out the daily load curve, the form of 
which is of such great importance when heavy 
capital expenditure has been incurred. The pro- 
portion of the passengers travelling with unre- 
munerative workmen’s tickets is comparatively 
small. The main termini of the Southern Railway, 
Victoria, Charing Cross, Waterloo, Cannon Street, 
and London Bridge, are also exceptionally well 
situated to attract a middle-class business traflic. 

The conditions on the north side of the River 
Thames differ from these in many respects. The 
area served, for instance, by the Great Western 
Railway, although its suburban character has 
developed of recent years, has not, in general, 
anything to show comparable with the great sub- 
urban areas in the south, while a considerable part 
of the capacity of the railway is occupied with an 
extensive long-distance passenger service and a 
very considerable traffic in agricultural produce. 
Much of the suburban area in what might be looked 
upon as the Great Western Company’s territory is 
covered by the London Passenger Transport Board, 
serving, as it does, the residential districts between 
Uxbridge, Rickmansworth and Harrow, and having 
running powers to Watford over the London Midland 
and Scottish line from Queen’s Park. The criticism 
which has been made of the main-line companies 
has, however, not in general been directed at the 
Great Western, or even the London Midland and 
Scottish. It has concentrated itself on the London 
and North Eastern, particularly from the point of 
view of the Liverpool Street and King’s Cross 
traffics. 

We do not know that it has ever been contended 
that the well-known operating conveniences of 
electric traction might not usefully be applied to 
the heavy suburban traffics of Liverpool Street and 
King’s Cross. The question at issue has been 
whether the very heavy expenditure involved would 
be economically justifiable. The matter was one 
obviously requiring very careful consideration. 
Sir Josiah Stamp said at a recent annual general 
meeting of his railway: “If any new work is 
unlikely, in due course, to pay its way, clearly the 
burden will fall on railway users generally, or the 




















proprietors or employees, or partly one or another. 
Those who talk glibly on the subject without know- 
ledge of the facts may not bother much about this 
aspect, but we have to.”’ These remarks obviously 
apply to the London and North Eastern Railway 
equally with the London Midland and Scottish, and 
it is clear that the suburban electrification which is 
to be put in hand has been rendered possible only 
by the utilisation of national credit, allowing the 
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necessary capital to be raised at a low rate of 
interest. 
Although, with the new conditions created, it 


may be taken that careful estimates show that the 
electrification of the Liverpool Street suburban area 
will be economically justified, electrification will, 
none the less, not change the character of the dis- 
trict served, and it will still differ very markedly in 
character from the Southern Railway territory. 
\lthough there are, necessarily, variations over such 
a large district, and there are so-called “* good-class ” 
residential districts in the neighbourhood of Epping 
Forest, the Liverpool Street area is predominately 
inhabited by a working and lower middle-class 
population, the feminine portion of which is not 
likely to provide any very large mid-day traffic, this 
inherent condition probably being accentuated by 
the fact that Liverpool Street is not well situated 
from the point of view of shopping in Town. The 
workman's ticket traffic forms now and will continue 
to form a heavy proportion of the total travel on 
these lines. It was, indeed, the construction of 
Liverpool Street station which led to the Act of 
Parliament instituting workmen’s tickets. When 
the old Great Eastern line was extended from what 
at Bishopsgate down a 
steep gradient to Liverpool Street, many acres of 
rather slummy working-class property had to be 
demolished, and Parliament insisted on the institu- 
tion of cheap fares which would enable the displaced 
inhabitants to live farther out and travel to Town 
daily. 


is now the goods station 


As is well known, Liverpool Street deals with an 
extraordinarily dense morning and evening traffic, 
which has 
of the eight-hours’ day since the war. 
handled at the suburban station during the peak 
is probably the largest per platform in the world, 
and remarkably efficient methods are employed to 
deal with it by means of steam traction. Although 
electrification will enable the trains to get away 
with a better acceleration, it is difficult to see that 
it will enable more passengers per platform to be 
handled. Under methods, the limit 
represented rather by the time required to clear the 
passengers from the platform than that required to 
run-up a second locomotive and get the train away 
again. In connection with the work to be put in 
hand at Liverpool Street, it is of interest to remember 
that when the Central London line was extended 
from the Bank, the original proposal was that a 
loop should be made at Liverpool Street, in order 
that the trains should not have to reverse.  Per- 
mission for the loop was refused by Parliament, as 
it was considered that it might prove an obstacle 
to any future extension of the line. This extension 
is now to be made and will certainly prove a great 
public convenience in permitting through trains to 
be run from the north-east to the West-End. 


present is 


Facilities of a similar type will be provided by the 
extension of the old Great Northern and City tube 
to connect with the London and North Eastern 
Railway in the neighbourhood of Finsbury Park. 
This tube was originally constructed of considerably 
larger diameter than the other tube lines, so that 
normal railway rolling-stock could pass through it, 
the idea being vhat the connection which is now 
to be made would sooner or later be proceeded with 

The London Passenger Transport Board has a 
full realisation of its responsibility for providing the 
best transport facilities in its power, and certainly 
gives proper consideration to the claims of every 
area. A similar attitude was not lacking in the old 
Underground Company and the General Omnibus 
Company, and although the original Speyer group 
more than once gave attention to a proposal to 
extend the tube system in the direction of Ilford or 
Leyton, it was never shown that the probable 
return would be likely to justify the expendi- 
With the cheaper money available to-day, 
the adoption of a modification of this proposal has 
been found possible, but the new conditions do not 
that the undertaking would have been 
justified in the past. The whole question was and 
an economic one. As is only too well known, 
much railway capital is at present paying no divi- 
dend, due very largely to the wages and other con- 
cessions which were exacted from the railways by 
outside pressure in the years following the war, and 
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at no time has it been shown that under the normal 

methods of raising capital it would have been | 
possible to electrify the Liverpool Street lines with | 
profit. The new conditions of to-day have made it | 
possible and certainly the engineering industries | 
will welcome a step which means so much to them 

and which they will hope will show financial results 

leading to perhaps even further developments in | 
the future. | 
| 


TWO FAMOUS INSTRUMENT | 


MAKERS. 

Amone the branches of practical mechanics which 
made great progress during the Eighteenth Century, | 
none has a more interesting history than that of | 
instrument making. This was a sphere in which | 
British mechanicians excelled, and it is worth 
recalling that both Smeaton and Watt began their 
life’s work in the shops of London instrument 
makers, and had they not turned their attention 
to engineering they might well have become famous 
as makers of telescopes. The spread of scientific 
investigation during the Eighteenth Century was 
constantly making demands on the constructors of 
philosophical apparatus, but it was the advance of 
navigation, practical astronomy, and geodesy which 
led to the improvements in sextants, telescopes, | 
theodolites, and the rest. The instrument makers 
of London alone would make a goodly list, and 
observatories both at home and abroad owed much 
to the labours of such men as Abraham Sharp, George 
Graham, John Bird, James Short, Jesse Ramsden, 
and Edward Troughton. 

Of these Ramsden, the bicentenary of 
whose birth occurs this year, and Edward Troughton, 
who died on June 12, 1835, a century ago, were 
among the greatest. Ramsden was called by the 
French astronomer Delambre “le plus grand de 
tous les artistes,” while Troughton may be con- 
sidered as the virtual founder of the well-known 
firm Messrs. Cooke, Troughton and Simms, Limited, 
some of whose recent products have lately been 
referred to in our articles on the British Industries 
Fair (see page 562, ante). The work of Ramsden and 
Troughton began more than a century and a half 
ago, and from it sprang a host of improvements of 
benefit to the whole art of instrument making. 
Like Sharp, Graham, Short and Bird, Ramsden and 
Troughton came from the north, Ramsden being 
born in Halifax, probably on October 6, 1735, while 
Troughton was born in 1753 at Corney, Cumberland. 
The one was the son of an innkeeper, the other the 
son of a farmer. From the shop of a cloth-worker 
at Halifax, Ramsden, in 1755—the year Watt 
entered the shop of Morgan in Finch-lane, in the 
City of London—found employment in London, 
and three years later bound himself to a maker of 
barometers and thermometers. By 1762 he was 
able to set up as an engraver, and in 1766 opened a 
shop in the Haymarket, whence he afterwards 
removed to Piccadilly. Attacking the same problem 
which had attracted Graham and Bird, he brought 
to perfection his dividing machine, and for this in 
1777 the Board of Longitude awarded him 6151. 
He had already taken out a patent for a new 
universal equatorial and made improvements in 
sextants, and during the last twenty years of his 
life he constructed some of the most famous sur- 
veying instruments ever made. The steel chain 
used by General Roy in 1784 for measuring a base 
line on Hounslow Heath was made by him, and 
at the Science Museum and the Royal Society are 
preserved the fine 3-ft. theodolites with which the 
main angles in the Principal Triangulation of Great 
Britain were measured. These instruments were 
in constant use from 1792 to 1862. Of his astro- 
nomical instruments mention may be made of the 
5-ft. vertical circle with which Piazzi at Palermo 
made the observations for his Star Catalogue. 

While Ramsden was busy in his shop in Picca- 
dilly, Troughton, Ramsden’s junior by eighteen 
years, left his father’s farm in Cumberland to enter | 
the workshop of his brother John in London, and | 
later on the two became partners as mechanicians. 
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The death of John, two years afterwards, left | 


Edward in sole charge of the business, which he 
carried on alone until over seventy years of age. 
He too turned his attention to the dividing of arcs 
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of circles, and no less an authority than Airy spoke 
of his improvements as the greatest ever mad 
the art of instrument making. Troughton was no 
unworthy successor to Ramsden. His most impor- 
tant astronomical instruments were made afte; 
Ramsden’s death in 1800. Among these was th, 
mural circle erected in Greenwich in 1812, which 
it has been said, “‘ effected the greatest revolution 
in observing since the time of Bradley.” Designed 
when Maskelyne was Astronomer Royal, it was used 
by both Pond and Airy, and is now preserved at 
Greenwich with other historical instruments. The 
circle, 6 ft. in diameter, is graduated on a band of 
platinum and is read by six microscopes. The 
telescope is firmly clamped to the outer rim of 
the circle both at the object-glass end and at the 
eye end. The object glass is of 4-in. aperture, and 
there are five fixed vertical wires and one movable 
horizontal wire. Instruments of the same kind 
were sent to observatories at Paris, the Cape, 
St. Helena, Madras, Cracow, Cadiz, Brussels, and 
other places. 

The eminence of both Ramsden and Troughton 
was recognised by their election into the Royal 
Society, and they each received the Copley Medal. 
Ramsden was also made a member of the Imperial 
Academy of Sciences of St. Petersburg, and Trough- 
ton was awarded a gold medal by the King of 
Denmark. Troughton was one of the original 
members of the Royal Astronomical Society, and 
the publications of the Society contain a review of 
his life and work. Of their personal characteristics 
a few details have been recorded, and Ramsden in 
his kitchen in Piccadilly appears to have had as 
many friends as Troughton, who in his old age was 
seldom absent from his dingy parlour at 136, 
Fleet-street. Ramsden in 1765 married Sarah 
Dollond, and was thus connected with another 
famous instrument maker, but Troughton remained 
a bachelor. When seventy-three, Troughton took 
into partnership William Simms (1793-1860), and 
it was just about that time he was employed by 
Sir James South to construct the equatorial, a 
dispute over which led to the most remarkable 
lawsuit in the history of astronomy. For a century 
after this the retained the names of 
Troughton and his first partner Simms, until a few 
years ago it was amalgamated with that founded at 
York in 1840 by Thomas Cooke (1807-1868), whose 
contributions to practical astronomy were of a 
similar order to those of Troughton and Ramsden. 
Ramsden died on November 5, 1800, at Brighton and 
is presumably buried there, but Troughton’s grave 
is in Kensal Green Cemetery. Ramsden’s portrait 
by Home is in the possession of the Royal Society, 
while there is a marble bust of Troughton by 
Chantrey at Greenwich Observatory. 


business 








THE SUMMER MEETING OF THE 
INSTITUTION OF MECHANICAL 
ENGINEERS AT BATH. 


(Concluded from page 606.) 


CONTINUING our account of the Summer Meeting 
of The Institution of Mechanical Engineers, held 
at Bath, from May 28 to May 31, we have now 
to deal with the proceedings on the afternoon of 
May 28, which was set apart for visits to various 
works, a number of alternatives being provided. One 
party visited the works of Messrs. The Bath Cabinet 
Makers’ Company, Limited, a factory built during 
1917-18 for the production of aircraft, but designed 
with a view to its ultimate utilisation as a furniture 
and joinery works, a purpose for which it is now 
employed. This party were afterwards shown over 
the printing works of Sir Isaac Pitman and Sons, 
Limited, the capacity of which is upwards of 100,000 
books per week. A second party visited : first, the 
generating station of the City of Bath Electricity 
Works, which is a national grid selected station 
and has a total capacity of 21,500 kW, and, 
secondly, the works of Messrs. The Horstmann Gear 
Company, Limited, where the processes of manu- 
facture of a wide range of apparatus for street 
lighting control by clockwork movement was 
witnessed. Another party visited the works of the 
Bath Gas Company, which supplies gas over an 
area of 106 sq. miles through 210 miles of mains. 
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Carbonisation is carried out entirely in horizontal | trial, electrical and agricultural machinery in great 
retorts, the major portion of the plant being erected | variety being seen under construction. A choice 
in 1926. The company has been in existence since | was provided for the afternoon of visits to the cloth 
1818. Others again visited the corset factory of | mills of Messrs. Hunt and Winterbotham, Limited, 
Messrs. Charles Bayer and Company (1931), Limited, | Cam., or to carpet, rug and matting works of Messrs. 
at which a number of interesting machines were| John B. Champion and Sons (Dursley), Limited, 
seen, for example, sewing machines making | Dursley. 

12 stitches per inch at the rate of 3,500 to 4,000| The Institution dinner was held on the evening of 
stitches per minute. This party afterwards in- | Wednesday, May 29, in the ball room of the historic 
spected Messrs. Fortt’s Bath Oliver Biscuit Factory, | Assembly Rooms of Bath, the guests being received 
a modern building which has succeeded the original | by the President, Colonel A. E. Davidson, D.S.O., 
bakery established in 1764. A fifth alternative also! A.D.C., and Mrs. Davidson. As the dinner at the 
embraced two visits, viz., to the mills of Messrs. Isaac | Summer Meeting is more of a social event than the 
Carr and Company, Limited, at which woollen cloth! Annual Dinner in London, the speeches were not 
is produced at the rate of 4,000 yards to 6,000 yards | centred on the specific work and activities of the 
weekly ; and to the tailoring works of Messrs. W. | Institution, though these were alluded to, together 
and R. Cook. In both works some interesting types | with the interest and charm of the City of Bath. 
of machines were seen. Another choice was pro-| The loyal toasts having been honoured, Emeritus 
vided in a visit to the works of Messrs. Stothert and | Professor H. S. Hele-Shaw, LL.D., past-president, 
Pitt, Limited, where cranes, concrete mixers, road-| proposed “The City of Bath,” in an interesting 
making machinery, &c., were seen in course of con-| speech of a reminiscent character. This toast was 
struction. Most of the parties were afterwards responded to by The Right Worshipful the Mayor. 
taken on a conducted tour through the dignified | Mr. David E. Roberts, vice-president, proposed the 
i8th-century streets and crescents of the city. | toast ‘“‘ Somerset,” The Very Rev. R. H. Malden, 
A reception was held in the evening by the kind} B.D., Dean of Wells, replying. The toast of “ The 
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programme, many firms and organisations enter- 
tained the parties visiting their works to luncheon or 
tea. Of another factor conducing to the complete 
success of the meeting, viz., the work of the secre- 
tarial staff, it is sufficient to say that the same 
thoroughness as has hitherto obtained, has been 
apparent this year. To the honorary local secretary, 
Major Arthur O. Day, R.E. (T,) and the admirable 
liaison work of Mr. F. White, the thanks of the 
visiting members are also due. 








NOTES. 
Tue INstTITUTE OF WELDING. 


An account of the circumstances which have 
caused the Institution of Welding Engineers and 
the British Advisory Welding Council to revise 
their constitutions, to amalgamate, and to adopt 
the name of The Institute of Welding, was contained 
in the address of the newly-elected president, Sir 
Alexander Gibb, G.B.E., at the annual meeting of 
the Institute, held in London on June 3. Sir 
Alexander said that the recent symposium on the 
welding of iron and steel, held under the auspices 
of the Iron and Steel Institute, had made it evident 





invitation of the Right Worshipful The Mayor of | Institution of Mechanical Engineers ’ 


Bath and the Mayoress, Mr. and Mrs. Aubrey 
Bateman. This function took place in the historic 
Pump Rooms adjacent to the Roman Baths, and 
members not only enjoyed generous hospitality but 
did so in unusual surroundings, some of the supper 
tables, for instance, being situated within a few yards 
of the unfailing hot springs, the three of which yield 
a daily discharge of some half-million gallons of radio- 
active water at a temperature of from 117 deg. to 
120 deg. F. 

The visits enumerated above were all in the city 
itself or near it. On the following day, Wednesday, 
May 29, others further afield were made. One of 
these was, first, to the engine department of Messrs. 
The Bristol Aeroplane Company, Limited, at Filton. 
The products of this firm are well known and the 
visit provided much interest. After luncheon at 
Filton, the party divided into two sections, one of 
which inspected the Somerdale Factories and Village 
of Messrs. J. S. Fry and Sons. The processes of the 
manufacture of chocolate and other confectionery 
were here witnessed and the gardens, amongst which 
the buildings of the factory stand, were inspected. 
The other section of the party visited the Keynsham 
Paper Mills, Limited, a factory situated about mid- 
way between Bath and Bristol, and erected in 
1932-3 for the manufacture of glazed paper from 
wood pulp. An unusual feature of the 160-in. 
paper-making machine is that the glazing cylinder, 
which weighs 65 tons, is embodied in it. A second 
party was also divided into two sections, one visiting 
the bacon and cooked food factory of Messrs. C. 
and T. Harris (Calne), Limited, at Calne, where the 
refrigerating plant attracted special attention, and 
the other being shown Bowood House and gardens 
by invitation of the Most Hon. the Marquess 
of Lansdowne, D.S.O. In going over this 
interesting house the visitors were shown the room in 
which Dr. Priestley discovered oxygen in the year 
1774. These visits took place in the morning, the 
two sections uniting in the afternoon to inspect the 


works of Messrs. The Westinghouse Brake and Signal | 


Company, Chippenham. The chief products of this 
firm are sufficiently indicated by its name, but some 
interesting work in the way of small rectifiers, 
«e., for wireless apparatus were also on view. 
\ similar arrangement was adopted for another 
party, one section visiting first the works of Messrs. 
Spencer (Melksham), Limited, makers of elevating, 

nveying and mechanical handling plant, and 
thereafter, the milk preparation and condensing 
works of Messrs. Wilts United Dairies, Limited. The 
other section inspected the factory of Messrs. The 
\von India Rubber Company, Limited, where the 

seesses of tyre-making and of the manufacture of 


vide variety of other rubber parts were witnessed. | 
\ll three factories referred to are situated in Melk- | 


sham, and both sections united after luncheon in a | 
visit to Ammerdown House, by invitation of 
'he Lord Hulton, who received and entertained to | 
ea the members and ladies. Another party | 

ivelled to Dursley, and there visited the works of 





was proposed 
by Sir Bertram B. Cubitt, K.C.B., and replied to 
by Colonel Davidson. . 

For Thursday, May 30, three whole-day visits had 
been arranged. A large party travelled to Swindon 
by train and there visited the Locomotive Works 
and the Carriage and Wagon Works of the Great 
Western Railway, an interesting visit appropriate 
to this year when the railway celebrates its centenary. 
A second party went to Trowbridge, by coach, and 
here visited, in two sections, the woollen mills of 
Messrs. Kemp and Hewitt, Limited, and of Messrs. 
Palmer and Mackay, Limited. The district is 
notable as the seat of manufacture for the well- 
known West of England cloth, and these two mills 
are representative examples of an industry which 
has existed since the time of Edward II[. Both 
sections of the party united in the afternoon for a 
visit to Longleat House and its park, by invita- 
tion of the Most Hon. the Marquess of Bath, K.G. 
The party then proceeded to Arnolds Hill, where 
they were entertained to tea by invitation of 
Mr. W. Nelson Haden, M.I.Mech.E. The third 
party proceeded to Yeovil, where alternative visits 
were provided, viz., to the oil engine works and the 
aircraft works of Messrs. Petters, the creamery and 
food preparation works of Messrs. Aplin and Barrett, 
Limited, or to glove factories of the Yeovil and 
District Association of Glove Manufacturers, the 
factories available for inspection being those of 
Messrs. Atherton and Clothier, Limited, Messrs. 
Blake and Fox, and Messrs. Whitby Brothers, 
Limited. The return journey was made by way of 
Sherborne to give members the opportunity of 
visiting the Abbey Church. In the evening a 
reception was given at the Bath Technical College. 
This occupies the building formerly used as the 
Royal United Hospital, the accommodation having 
been adapted to the uses of the College in a 
thoroughly practical and effective manner. The 
College has not yet been formally opened and, we 








Messrs. R. A. Lister and Company, Limited, indus-| the objects seen. Moreover, where it fitted into the 


understand, the change from the old site was largely 
due to the initiative of the late Chairman of Com- 
mittee, Lieut.-Colonel the Hon. H. 8. Davey, C.M.G., 
who was to have welcomed the Institution, a duty 
kindly undertaken, owing to the recent regrettable 
death of Coloney Davey, by The Mayor and 
Mayoress. 

According to custom, the last day of the meeting, 
Friday, May 31, was set apart for whole-day excur- 
sions to places of interest, two such excursions being 
arranged for. One of these was to Salisbury 
Cathedral, at which an organ recital was given, and 
thence to Old Sarum and Stonehenge. The other 
embraced visits to Wells Cathedral and Glastonbury 
Abbey and to the Cheddar Gorge and Wookey Hole 
Caves. It may be mentioned, in conclusion, that the 
Institution has been honoured with a thoughtful 
hospitality throughout the meeting. Members were 
shown over the various works by directors or| 
managers of the companies concerned and at other | 
places of interest thoroughly well-informed local 
representatives took pains to describe and explain 


that there was an hitherto unsatisfied demand for 
information on welding and for the scientific and 
specialised investigation of the problems of welding, 
which, in turn, pointed to a national organisation as 
the only means to supply the want. It was in these 
circumstances that the two British organisations 
dealing with welding, namely, the Institution of 
Welding Engineers, the twelfth annual general 
meeting of which was being held that day, and the 
more recently founded British Advisory Welding 
Council, had decided, early in the present year, to 
reorganise their respective constitutions and pro- 
grammes of work and to amalgamate. The Institute 
of Welding, thus formed, represented a consolidation 
of all welding interests ; its constitution was drawn 
up in such a way as to allow, in addition to member- 
ship of individuals as in all scientific institutions, 
a special form of membership for companies and 
firms. The Institute, however, was not directed to 
propaganda in any form ; it would strive to advance 
the art and practice of welding as one of the depart- 
ments of engineering. Scientific societies and insti- 
tutions interested in welding were invited to join 
the Institute as patrons, without entrance fee or 
subscription. There were already 800 individual 
members of the Institute, and while a full list of 
officers would shortly be issued, he would like to 
mention that Sir James Lithgow, Sir William Larke, 
and Mr. Ralph Freeman had accepted the position 
of vice-presidents, and that Mr. R. Biggart, Mr. 
Laurence Ennis, and Dr. A. McCance had agreed 
to serve as councillors representing the industrial 
corporate-membership class. The retiring president, 
Mr. C. W. Hill, to whom the grateful thanks of the 
members were due for the untiring energy he had 
devoted to the successful reorganisation operations, 
would, fortunately, be able to continue to assist in 
the administration of the Institute, and several 
founder and other members of the old Institution 
of Welding Engineers were serving on the Council 
of the newly-constituted body. It should be 
emphasised, concluded Sir Alexander, that one of 
the Institute’s most important functions was in 
connection with research, and he was glad to say 
that Dr. W. H. Hatfield, F.R.S., Dr. A. McCance, 
and Dr. T. Swinden had consented to assist in this 
direction. The offices of the Institute are at 7/8, 
Holborn Hall, Gray’s Inn-road, London, W.C.1. 


LONDON AND SUBURBAN TRANSPORT. 
An interesting and important announcement was 
made by the Chancellor of the Exchequer in the 
House of Commons on Wednesday, June 5, to the 
effect that agreement had been reached between 
the Government, the London Passenger Transport 
Board, the London and North Eastern Railway, 
and the Great Western Railway, whereby an 
Exchequer guarantee would be given for the neces- 
sary loans for an extensive programme of railway 
electrification and other improvements in passenger 
transport arrangements in London and the suburbs. 
The programme, the estimated cost of which is 
35,000,000/., is to be carried out within five years. 





The work can be divided into three main sections 





relating, respectively, to the north-east, north and 
north-west districts, and the first of these includes 
the electrification of the London and North Eastern 
suburban line from Liverpool Street to Shenfield, 
and also the Loughton and Grange Hill branches. 
In this section is also included the extension of the 
Central London tube to connect with the Loughton 
and Grange Hill branches. In the North London 
the electrification of the London and 
North Eastern lines from King’s Cross to Edgware, 
High Barnet and Alexandra Palace, and the exten- 
sion of the Highgate tube to connect with these lines 
at Finchley is provided for ; the Northern City tube 
extended from its present terminus 
at Finsbury Park to connect with the same lines. 
In north-west London, two additional tracks are to 
Western line between 
North Acton and Ruislip, so that Central London 
tube trains can continue along this line from the 
present terminus at Wood Lane. A new tube line 
is to be constructed from Finchley-road, on the 
Metropolitan Railway, to connect directly with 
the existing Bakerloo tube line. This part of the 
work, and also the widening and extension of the 
electrified system of the Metropolitan Railway, is, 
however, contained in a Bill recently submitted 
to Parliament by the London Passenger Transport 
Board. In addition to the foregoing work, the 
programme provides for the reconstruction of the 
junctions and stations at Aldgate East, which 
will enable a further of trains from the 
Metropolitan line to travel to Barking and Up- 
minster, the reconstruction of King’s Cross, Post 
Office and other stations in the central area, and 
the installation of escalators in place of lifts to 
heavier traffic to be handled. Finally, it 
should be mentioned that it is proposed to sub- 
stitute trolley "buses for trams on 148 miles of 
route in different parts of the London area. 
is no doubt that these proposals will be weleomed 
by the many travellers who now suffer considerable 
discomfort in their daily journeys to and from the 
central areas of London, as well as by the engineer- 
ing, electrical and allied industries that will be 
called upon to carry out the work. 
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Tue Minirary Co_uece or Science, WooLwicu. 


On Thursday, June 6, the Commandant, Brigadier 
R. H. R. Benson, C.B.E., the Staff and Students of 
the Military College of Science, Woolwich, held an 
At Home, when the college premises were thrown 
open to inspection by a large number of guests. 
The function proved to be very enjoyable, the 
visitors heing received by Brigadier Benson and 
then proceeding to inspect a large variety of exhibits 
in the many laboratories, &c., of the college. 
Demonstrations were given of interesting physical 
phenomena, and, in addition to the more usual 
engineering equipment, a good deal of apparatus 
of a military character was to be seen and added 
variety to a function of this kind. Such appliances 
included, for instance, exhibits of fire-control instru- 
ments, instructional range finders, 
telescopes, &c., the latter being arranged in a room 
on the college roof, from which a fine view of the 
The variety of 
subjects which come within the purview of the 
college work was ex.remely interesting. In addition 
to the exhibits and the main 
building, there were other things to be seen in the 
Arsenal Branch, consisting of gun models, and the 


stereoscopic 


surrounding country is obtainable. 


demonstrations in 


chassis-testing house of the Mechanical Branch was | 


also open to view. Tea was served on the lawn, and 
the band of the Royal Artillery played during the 
afternoon, which, we feel sure, must have proved 
enjoyable to all the guests in spite of the rain, 
interfered with the out-of-doors 


which somewhat 


proceedings. 


Farr. 

It was announced at the end of last week that 
the Birmingham Section of the British Industries 
Fair would be held next year in February on dates 
coinciding with the London Section. From this 
innouncement, made meeting of the Bir 
mingham Chamber of Commerce, it is to be concluded 
that the experiment of holding it this year in May 
had not proved satisfactory. The question presents 


Tue Brrrisn [NoustrRies 


after a 


There | 


ENGINEERING. 


[JUNE 14, 1935. 


: - : 
of the trial made this year must have tended to/| found essential to meet the needs that would probably 


increase rather than diminish them. 
that this year it was possible for visitors to enjoy 
the Birmingham function for the first time in real 


comfort, and from opinions expressed we gather 


that the outdoor section attracted more attention 
than ever before. There is therefore an obvious 
reason for holding this show at a time when the 
weather may be less inclement than it normally 
is in February. On the other hand, owing to the 


season the Fair was not supported by certain | 
industries which have hitherto been well represented, | 


and this, together with the fact that propaganda 
abroad is much more difficult to arrange for two 
dates than for one, may weigh the balance in favour 
of a return to the former date. The real solution 
still appears to be the removal of the whole to 
some special centre outside London, where the 
event might be catered for in worthy buildings 
comparing more favourably with those at Leipzig. 
This would, we believe, encourage more engineering 


firms to exhibit, as it would free the Fair from the | 


unfortunate impression which now seems to prevail 
in some quarters that the exhibition mainly caters 
for the ironmongery type of product. 
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THE INSTITUTION OF GAS 
ENGINEERS. 


THE annual general meeting of the Institution of 
Gas Engineers was held on Tuesday, Wednesday and 
| Thursday, June 4, 5 and 6, at the Institution of Civil 
Engineers, Westminster. In opening the first session 
on Tuesday morning, the president, Mr. C. Valon 
Bennett, first delivered an address of welcome to the 
| representatives of overseas gas associations and to the 
members who had come to the meetings from abroad. 

A satisfactory growth of the membership, an increase 
in the number of centres providing approved courses of 
| instruction in gas subjects, and information on the 
| activities of the various committees were recorded in 
the report of the council for the year 1934-35, which 
was adopted, with the accounts, on the proposal of the 
| president. It was announced that Mr. H. C. Millett, 

of Leeds, had been awarded the Institution Gas 
| Research Fellowship ; that Mr. J. Castle, of Brighouse, 
| had been given the Corbet Woodall Scholarship in Gas 
| Engineering for a second year, and that a similar 
| extension had been made with the William Cartwright- 
| Holmes Scholarship held by Mr. R. G. Parker, of 
| Plymouth. The report also described the progress 
that had been made in the exchange of views on gas 
technology by representatives of the various countries 
participating in meetings of the International Gas 
Union held in Zurich last autumn. At this conference 
Mr. ©. Valon Bennett contributed, on behalf of Great 
Britain, a paper on ‘* Methods for the Development of 
the Use of Gas for Domestic Purposes.” 

Prior to the presentation of Institution awards for 
papers, Mr. Frederick Joseph West, a member of the 
Institution, was made the recipient of the Walton 
Clark Medal of The Franklin Institute of the State 
of Pennsylvania, U.S.A., “in consideration of his 
outstanding service to the gas industry, in the sphere 
of improved scientific development of gas works prac- 
tice and technique and practical gas research, as applied 
particularly to the carbonisation of coal in vertical 
retorts, and for his work in the training and education 
of engineers and his success in promoting amicable 
relationships between employer and employed, all of 
which have been of substantial value to the manufac- 
tured gas industry.”” The Institution gold medal 
was then presented to Engineer-Captain J. Fraser 
Shaw and Dr. J. G. King for their joint paper on 
‘Recent Experiments at the Fuel Research Station 
upon Production of Solid Smokeless Fuel.” Other 
awards were as follows: the H. E. Jones London 
Medal to Mr. D. B. Parkinson, for a paper on ‘* Moderni- 
sing Small Gas Undertakings’; the Institution silver 
medal to Mr. F. B. Richards; and the Institution 
bronze medal to Mr. H. D. Sullivan. 

Mr. C. Valon Bennett then delivered his presidential 
uldress, in the first part of which he described the 
scheme of research and technical reorganisation, under- 
taken to accelerate and consolidate their work. In 
considering the activity of the industry in the pre- 
vious year, he contended that it would be generally 
agreed that the sales and distribution departments of 





| 
| 





the gas undertakings throughout the country had 
never before experienced such a busy time. With a 
return to general prosperity and normal seasons, 


numbers of undertakings might find themselves without 
sufficient manufacturing and storage plant. 


He 
emphasised that the price of plant could hardly be | 
lower than it was at present, and that it was imperative | ‘ 
many difficulties, and the results in some directions | to consider now the extensions that might soon be| manufacturers. It was thought that co-ordinated 


We believe | arise in the future. 


| The industrial use of gas was’ extending because it 
| was necessary for manufacturers to study very care. 
| fully all costs of production, and although the cost of 
| gas might appear in some cases a little higher than 
| was the case with some other fuels, gas fuel was being 
| adopted because it was unnecessary to provide storage, 
nor was it essential to employ stokers or highly skilled 
mechanics to secure efficient operation, nor to guard 
against, or rectify, breakdowns. The design and appli- 
cation of industrial appliances was receiving proper 
attention, and the formation of industrial gas develop. 
ment centres was doing much to pool experiences. 
| Mr. Valon Bennett concluded his address with some 
references to a paper read in 1877 by his grandfather, 
Mr. W. H. Bennett, who was for many years an ofticer 
of the British Association of Gas Managers, which 
ultimately became the Institution of Gas Engineers. 
The views quoted showed an appreciation by one 
possessed of foresight, over fifty years ago, of the 
future needs of the industry in regard to matters that 
| were of vital importance to-day, such as service to 
| consumers, of providing up-to-date information by 
demonstrations of new equipment, and in regard to 
coke grading. 


Testinc oF Gas APPLIANCES. 


The first paper submitted was on “‘ National Policies 
| Governing the Testing of Gas Appliances.” It was by 
| Messrs. Stephen Lacey and C. A. Masterman, of Messrs 
The Gas Light and Coke Company. It surveyed the 
organisation and operation of the systems adopted 
in the various countries of the world. These ranged 
from the centralised, and very rigid, system of the 
American Gas Association to the much more flexible 
and voluntary systems of Germany, France and 
Switzerland, which tended to be models for the other 
European countries. Usually the schemes adopted 
were instituted to eliminate the unsatisfactory stan- 
dards of gas-appliance design, construction, and appli- 
cation formerly existing. Great Britain was excep- 
tional among the larger gas-producing countries in 
having no official and recognised system of test for 
ensuring safety and efficiency. There was, however, 
effective technical supervision of gas-appliance design 
and installation by the manufacturers and the under- 
takings, which led, generally speaking, to the creation 
of high standards in regard to these requirements. 

Examination of the technical standards accepted 
under the various national systems, showed that they 
were not in advance of the unwritten standards, which 
operated in the United Kingdom. Reliance on 
certification might, it was stated, diminish the sense of 
responsibility of the undertakings to the public, and 
thus lessen the chief force which could reduce the 
statistically-rare gas accidents to the vanishing point. 
There was room, nevertheless, for more co-operation 
throughout the gas industry on appliance standards 
and tests, and tentative proposals were put forward by 
the authors for dealing with this matter. 

The main suggestion related to the possible establish- 
ment of means of facilitating such matters as the 
exchange and free discussion of technical information, 
co-operation and mutual assistance in research, testing 
and statistical enquiries, and co-ordination of technical 
effort, where contact was made with other industries, 
or research associations. Within such a framework, 
it was thought that it would be possible to arrange for 
co-operative testing of gas appliances, without intro- 
ducing such rigidity as was associated with excessive 
centralisation. The scheme submitted provided for 
the founding of registers, or panels, of specialists who 
would deal with the growing technique of gas utilisa- 
tion. Four panels, to deal with industrial, domestic, 
illumination, and utilisation research technique, were 
suggested. The type of decentralised organisation 
which had now been set up to deal with industrial 
problems was advocated. In most cases, the subscrib- 
ing undertakings to the industrial centres would 
presumably become subscribers to the domestic and 
illumination local centres, which could, convenient) 
be arranged under the same control. Each area would 
thus be self-supporting in utilisation technique, subject 
to co-operation and co-ordination with, and through. 
the respective central technical committees, on whic h 
its representatives could meet those of the other areas 
In regard to the utilisation research committee, 4 
different basis had to be found. Area representation 
on it should be avoided, but it should rather be founded 
with representatives of the leading gas utilisation 
laboratories of the country, the Fuel Department o! 
Leeds University, and certain research associations 
outside the gas industry. The temptation to make the 
| gas industry entirely self-supporting, in terms of its 
|gas utilisation research, should be specially guarded 
against, as both uneconomic and short-sighted. An 
important factor in the success of any national schem« 
would be the ready co-operation of the appliance 
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technical effort, on the lines indicated, would sub- 
stantially reduce the large sums annually spent by the 
undertakings in dealing with complaints. 

In regard to the testing of gas appliances, the safety 
aspect was of over-riding importance, but required the 
minimum of specification. Such requirements as were 
necessary could be drafted by the domestic technical 
committee, co-operating with the utilisation research 
committee, and distributed, if considered desirable, 
under the egis of the British Standards Institution. 
A certification trade mark could be registered, with 
a space for the statement of the approved safe British 
thermal unit rate per hour. It should not serve as 
anything but an indication of safe loading, since it had 
no relation to the capacity of the appliance to fulfil 
its purpose satisfactorily. Any maker could be per- 
mitted to use the trademark on his own responsibility, 
with the danger of legal action in the case of marked 
appliances being proved incapable of fulfilling the 
safety specification. Not the least of the advantages 
to be anticipated from the suggested proposals of 
better-informed co-operation between the undertakings, 
would be the reduction in the demand for a variety of 
non-standard modifications on appliances designed 
specifically to standard pattern. 


RECONSTRUCTIONS aT NOTTINGHAM Gas WorKs. 


When the meetings were resumed on Tuesday 
afternoon, Mr. George Dixon presented a paper on 
“Problems and Answers in the Reconstruction of 
Manufacturing and Distribution Plant, Nottingham.” 

Gas was first supplied in Nottingham, he stated 
in his opening remarks, in 1819, and the original 
company continued to operate until 1874, when 
the ownership was transferred to the Corporation. 
The conditions which had to be met now were a produc- 
tion of 2,081 million cubic feet per annum for the 
consumers within the city boundary, an area of 25 square 
miles, and a further 826 millicn cubic feet per annum 
for an area of 113 square miles surrounding it. The 
total number of consumers was 116,000. Reconstruc- 
tion had been under consideration for some time, but 
the urgency of the need had been relieved in 1931 by 
the acceptance of a supply of coke-oven gas from 
Pinxton collieries, 114 miles away. This provided 
an addition of 2 million cubic feet per day. 

Although, in 1932, the plant capacity was ample to 
meet the demands, it included horizontal retorts at 
Basford and Eastcroft, the two largest of the three 
stations, which were uneconomical, and the system 
further was subject to the disadvantage of manufac- 
turing straight coal gas of 475 B.Th.U. per cubic foot. 
It was expected that reorganisation of the distribution 
department would make it possible to save money, 
which could be utilised for the institution of a con- 
sumers’ maintenance department, and a special services 
section, both urgently needed. Owing to the migra- 
tion of the population from the city to the outlying 
districts, mains problems became acute, governor 
pressures for all load periods had to be increased, and 
unaccounted-for gas rose from 5-32 per cent. in 1932, 
to 8-67 per cent. in 1935. Considerable trouble was 
experienced with naphthalene and water stoppages, 
and the immediate step had to be taken of putting 
down a dri-gas plant and temporary naphthalene 
washers. After a period of about 12 months, com- 
plaints concerning such matters had almost entirely 
disappeared, 

When the whole scheme was considered it was 
decided to install a modern vertical retort plant at 
Easteroft, capable of making 3} million cubic feet of 
gas of 475 B.Th.U. per cubic toot calorific value per 
day, in addition to reconstructing the existing vertical 
retort benches at Basford, to increase their capacity 
up to that of the auxiliary plant, namely, 6 million 
cubic feet per day, and to close down the Radford 
Station. 

The new Eastcroft plant consisted of 18 Woodall- 
Duckham vertical retorts, upwardly heated and 
arranged in two independently-controlled units of 
ten and eight retorts. This sub-division of the plant 
was decided upon so that repairs could be effected in 
one section, without affecting the working of the 
other. The retorts were 103-in. units. The setting 
front was insulated by means of high-efficiency insulat- 
ing brick, incorporated in the front wall. Comfortable 
working conditions were ensured by the elimination of 
as much heat as possible at the top changing plat- 
form, and by providing free ventilation. The discharge 
ot dry cool coke was effected by the standard Woodall- 
Duckham coke discharger, in which the coke was 
quenched by steam, or water, or by a combination of 
both. Quenching by steam, with only so much water 
aS Was necessary to maintain the water seals in the 
discharger boxes, resulted in excessive dust throughout 
the plant, and consequently internal sprays had to be 
used. The coke then became covered with wet dust, 
and of a nature not likely to be acceptable to the 
customers. A solution to the problem was found by 
‘team quenching on the extractors, supplemented by 
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external water sprays, fitted between each pair of 
discharger seals, the atomised water spraying into and 
over the coke, as it fell into the travelling coke skip. 
A reasonably dry coke was produced with very little 
attendant dust, the coke retaining its silver-grey 
appearance. The producers were in two separate 
blocks at the ground level, and the gas from each was 
fed into a trunk main delivering to either of the settings. 
Through this system of interconnection, any one of 
the producers could be relined or shut down for inspec- 
tion without interfering with the operation of adjacent 
retorts. These producers were of the step-grate type, 
with ample area to provide for breeze burning. Actually 
the specification allowed for 40 per cent. of the fuel 
being burnt as breeze, and to ensure that the supply of 
coke and breeze was in the correct proportion, the 
charging skip was suitably proportioned. 

The steam plant consisted of two waste-heat boilers, 
each of 6,000 Ib. per hour evaporative capacity, and 
providing steam at 120 lb. per square inch. They 
were of the horizontal multi-tubular, fire-tube pattern, 
with thermo-feed water regulators of the Ronald Trist 
type. In order that this waste-heat boiler plant could 
be maintained, no matter what number of retorts were 
working, arrangements were made for a supplementary 
supply of producer gas to be introduced, mixed and 
burned with the waste gases from the retort house 
before the waste gases passed through the boilers. 
Part of the steam produced was supplied to duplicate 
electric generating engine units of 100-kW capacity. 
These exhausted at a back pressure of 25 lb. per 
square inch to supply steam to the retorts, and for the 
producers. The residue of the steam produced by the 
waste-heat boilers was ample to supply their fans, and 
to meet the needs of-general works purposes. The 
maximum power demand of the new carbonising plant 
was 70 kW, and thus 30 kW was available, whichever 
generating set was in use for supply, to the rest of the 
works. Water-softening plant of the Neckar type was 
introduced to deal with the make-up water for the 
condensers and for boiler feed. 

The coke screening and storage plant had some 
interesting features, coke from one or other of the 
two gravity bucket conveyors passed on to a Gyrex 
screen, which separated it into two sections, above and 
below 2 in. The large coke was either taken away 
directly, or passed, when required, through a breaker. 
Then this, with whatever passed through the 2-in. 
screen, entered a second screen to remove into the 
breeze bunker all the contents below 4 in. The 
oversizes were then passed to an Undulo screen, a 
recent development of Messrs. The Woodall-Duckham 
Companies, which made use of a series of perforated 
rubber sheets, and formed a continuous belt, suspended 
from fixed cross bars, with sufficient sag to form valleys. 
Rotating arms converted these dips into ridges, giving 
a continuous forward motion to the coke. As the 
material rolled again into the valleys, it was caused 
to drop through appropriate holes. In fact, this 
equipment combined the functions of screening and 
conveying, and distributed the graded coke into the 
various compartments of the storage hoppers. The 
sizes resulting, in this installation, were bean coke 
of } in. to } in., boiler nuts of } in. to 1} in., and broken 
coke of 1} in. to 2 in. 


ANALYSIS OF Gas PRropvuctTion Costs. 


In the next contribution, Mr. W. B. McLusky, under 
the title “‘ The Gas Account,” analysed the costs and 
working conditions of eight gas undertakings, to bring 
out the effects of the various combinations of elements, 
which influenced the price of gas. The examples 
chosen were representative of many different conditions, 
such as large towns with large and small consumptions 
per consumer, small towns of large individual utilisa- 
tions, areas where the capital commitments were rela- 














tively large, and one where the cost of production was 
high, although the capital commitments were low and 
suitable coals of exceptionally high quality and mode- 
rate price were within easy each, and no particular 
disability arose in connection with the disposal of 





residual products. The ultimate figures for cost per 
therm of gas, less residual products, for the year 1913-14 
varied between 0-67d. and 1-99d. Actually, the case 
with the smallest result in this evaluation, that is the 
one with the most economical production, when every 
factor was included, was the smallest centre dealt with ; 
it was stated to be a type of industrial town that did 
not attract a residential population. The worst case 
was that of a health resort, well provided with tourist 
accommodation and restaurants, but having a number 
of industries in the area, and a residential population. 
The variation in average price received for gas in pence 
per therm, excluding such items as meter and appliance 
rents, was from 6-6ld. to 8-87d. Important facts were 
deduced from the analysis. The consumption of gas 
per hour per consumer was still low generally in the 
country, notwithstanding the growing demand for gas 
for an increasing number of purposes. It only ranged, 
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cub. ft. per‘hour per consumer, the highest figure being 


found in a purely residential district. As a rule, in 
industrial districts the costs of mains and service pipes 
was relatively high per 1,000 cub. ft. consumed, as 
distinct from per 1,000 cub. ft. demanded. 

Dealing with systems of charging for gas, Mr. Me- 
Lusky said that in the year 1912 the first block tariff 
for industrial purposes was introduced in Halifax. It 
made use of a system wherein the first block varied in 
accordance with the maximum hourly demand of the 
individual consumer. That first block was charged 
for at the flat rate then in operation, namely, 1s. 10d. 
net per 1,000 cub. ft., and all gas used in excess of the 
first block was rated at 1s. Od. per 1,000 cub. ft. This 
scheme was followed in 1917 by the Halifax standard 
requirements scale for domestic purposes. In this case, 
the consumer paid the flat rate, then 2s. 6d. per 1,000 
cub. ft., for all gas used up to 800 hours use of the 
average lighting requirement of the rooms, and 1s. 11d. 
for all gas used in excess of that quantity. A two-part 
tariff for all purposes, domestic and industrial, was 
instituted in 1922. Now, the rates for electricity for 
domestic purposes had a ratio of 10 to 1; flat rate, 
5d. per unit and commodity price in the multiple tariff, 
4d. per unit. The flat rate quoted by gas undertakings 
rarely exceeded the equivalent of 4d. per unit. In the 
representative 24 gas undertakings dealt with, for the 
analysis of this matter, it ranged from 0-184d. to 
0-354d. per unit of 4,000 B.Th.U. 

Under a multiple tariff advantages were obtainable 
by all consumers, small as well as large. After specify- 
ing the scale charges for all the different types of 
consumers in Halifax, the author referred to their 
individual effects in affecting increased usage of gas. 
Consideration of redistribution in demand for gas, led 
to an emphasis of the need for development of the use 
of gas for domestic purposes, and in this connection 
it was necessary to work for the abolition of the serious 
and hampering restrictions, varying between municipal 
and company undertakings, of the permitted basis upon 
which the price of gas was fixed. 


INDUSTRIAL GaS CONSUMPTION. 


When the meetings were resumed on Wednesday 
morning, June 5, Mr. Samuel B. Chandler, Distribution 
Superintendent of Tottenham and District Gas Com- 
pany, submitted a paper on “* Development of Gas 
Sales; Policy and Performance.” In this the author 
presented his views on features and methods which he 
thought to be essential in the encouragement of the use 
of gas for domestic and industrial p ses. With 
regard to the latter, he referred particularly to the for- 
mation of District Industrial Gas Development Centres 
throughout the country and the establishment of a 
Central Information Bureau for the collection, pooling 
and distribution of technical data and information. 
Over two hundred gas undertakings were now partici- 
pating in this work. As an example of the effect of 
this work, the action was cited of the industrial gas 
department of the Tottenham and District Gas Com- 
pany, in connection with experiments conducted on the 
heating of a moulding press at a plastic works at 
Edmonton. As the result, the gas consumption was 
cut down by nearly 30 per cent. (from 82-6 cub. ft. to 
58 cub. ft. per hour), the period of initial heating was 
reduced, and a considerable increase in production 
efficiency was obtained. The outcome was the con- 
version of 39 presses. By such co-operation the gas 
undertakings could render a useful service to established 
and new industries.. In connection with street light- 
ing, some local authorities had scrapped antiquated gas 
installations, which could be modernised with increased 
efficiency at very little capital outlay, and without 
additional annual charges, condemning the illuminant 








for the examples chosen, from 2-16 cub. ft. to 5-4 





itself on the performance of these old installations. 
(Tv be continued.) 








THE BRITISH STANDARDS 
INSTITUTION. 


In discussing the work of the British Standards 
Institution during the past year at the annual meeting 
of the Institution, held in London on May 28, the 
chairman, Dr. E. F. Armstrong, F.R.S., stated that 
upwards of 150,000 copies of the British Standard 
Specifications had been sold and distributed during the 
last twelve months, an increase of 23,000 over the total 
for the previous year. There were now 700 committees 
holding over 1,000 meetings a year, the total member- 
ship exceeding 5,000. While the accounts showed that 
the annual cost of this important work was no more 
than 25,0001., it must be remembered that this econo- 
mical figure was only attained because thousands of 
men throughout the land gave freely of their time and 
experience, often at considerable personal inconvenience 
and cost, to this great national movement. Certain 
misconceptions and misunderstandings regarding the 
scope of the Institution’s work, which had been given 
careful consideration by the chairman’s advisory 
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committee during the year, had been satisfactorily 
dealt with. This committee had also been able to 
reconcile divergent views regarding general procedure, 
and this should do much to promote the harmonious 
working of the organisation. 

Other points brought up at the meeting were that 
the Institution does not contemplate setting itself up 
as a testing authority and that inter-Imperial co-opera 
tion is very firmly established and its success increasing 
It is particularly interesting, for example, to learn 
that Australia possesses a standardising organisation 
which comprises 500 committees, composed of 4,500 
individuals, and that during the past year 75 industrial 
standards have been published and a further 20 issued 
for public criticism. Moreover, it is gratifying to note 
that, of these new standards, a large proportion are 
British Standard Specifications, carefully endorsed or 
adapted for Australian use. It was emphasised at the 
meeting that the fact that it is now possible to secure 
agreement upon the adoption of a number of uniform 
specifications is evidence of the effectiveness of Imperial 
co-operation. 

Among other announcements made it stated 
that H.M. Government is continuing whole- 
hearted support of the Institution and that upwards of 
12,000 copies of specifications have been sent to Diplo- 
matic and Trade Commissioners in all parts of the 
world, to enable them to maintain complete sets which 
may be consulted by those desiring information 
regarding British products, as represented by British 
Standard Specifications. As already stated in our 
account of the annual lunch, on page 577 ante, Mr. W. 
Reavell, a past-president of the Institution of Mecha- 


was 
its 








nical Engineers, has been elected chairman of the 
British Standards Institution for the forthcoming 
year. 
NOTES ON NEW BOOKS. 
Ir is now widely recognised that Castigiliano’s 


principle of least work offers a powerful means of 
evaluating the acting on the members of 
a statically indeterminate structure. Less known, 
perhaps, is the fact that the distinguished French 
mathematician d’Alembert, in 1742, explicitly stated 
a principle which, combined with a well-known theorem 
of Maxwell's on frames, may be utilised in the process 
of caleulating the forces acting on structures of the 
above-mentioned type. In general terms, d’Alembert 
showed that in a system of particles having restricted 
freedom of motion, the forces which may be imagined 


stresses 
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In this class can be placed a small book of only 95 
pages by Julius Moshage, entitled Praktischer Rostschutz 
(Leipzig: Dr. Max Janecke ; price 4 marks). It is, 
perhaps, hardly correct to describe this particular 
volume as of a new type, since it is No. 412 of the 


| well-known Jdnecke’s Bibliothek der gesamten Technik. 


| influences to which the piece is subjected. 


| 


After a short discussion of the causes of corrosion 
and the various theories, the author points out that 
the risk of it can be reduced by suitable design; a 
point often overlooked. He then gives a brief schedule 
of six stages in the selection of a method of protecting 
against it, commencing with a study of the corrosive 
He gradually 
reduces the possible solutions of the problem by a 
process of elimination, as these solutions fail to comply 
with various requirements. 
essentially practical nature of the book that the con- 
sideration of cost is the last of the six stages. 


| the requirements it is of little value, no matter how 


cheap it may appear to a non-technical buyer. 


| author does not, however, neglect the importance of 


| (3) protection by 


cost, pointing out in various places, as in connection 


| with steels containing 0-2 per cent. to 0-3 per cent. 


copper, that a partial resistance to corrosion may be 
an eminently practical solution in a particular case. 
The methods of protecting against corrosion are con- 
sidered in four groups: (1) surface protection by 
metallic and non-metallic coatings ; (2) surface protec- 
tion by chemical changes of the surface of the iron ; 
continuous chemical or electro- 
chemical action on the solvent (as in steam boilers) ; 


| (4) protection by the addition of suitable elements to 


|} connection with paints, that here, 


as acting on the particles must be in equilibrium at | 


any instant during a displacement of any kind. It 
may be observed that the principle is clearly implied 
in Newton's own interpretation of his third law of 
motion. Mr, J. D. Gedo, in his book entitled Theory 
of Superstatic Structures, published by him at his New 
York address, 
the work of d’Alembert and Maxwell as a basis for his 
treatment of indeterminate structures. This publica- 
tion contains a full and instructive essay on the subject, 
since the author gives a detailed account of the method 
and applies the results to many examples of fairly 
complex structures. From the point of view of English 
engineers who are approaching this aspect of the 
matter for the first time, a more concise style than is 
used would have enhanced the value of the treatment, 
However, the numerical and analytical examples, as 
well as the large number of diagrams, afford ample 
means of removing any difficulties that may 
encountered in a study of this book. 


A set of tables, similar to those provided for the 


Room 1812, 2058, 42nd-street, has used | 


| dealt 


} 


be | 


use of candidates in Oxford Local and other examina- | 


tions of this standard, has recently been issued by 
Messrs 
under the title Logarithmic and Trigonometric Tables, 
and at the modest price of ls. It has been suggested 
that teachers would find it convenient for 
to have the same tables for use in schools as are actually 
supplied to examination candidates, instead of collec- 
tions of tables in which explanations and other pat 
ticulars are given, and it is for this reason that the 
present tables have been published. They have been 
selected from Bottomley’s Four-Figure Mathematical 
Tables and include kgarithms and antilogarithms, 
natural sines, cosines, tangents, secants, cosecants and 


students | 


Macmillan and Company, Limited, London, | 


the iron, forming alloys (as in stainless steels, tantiron, 
&c.). The treatment is comprehensive and good in 
each group, the preparation of the surface and the 
subsequent application of the coating or carrying out 
of the chemical change of the surface being given 
adequate description, while the various materials 


}employed and the results to be expected from them 


The author remarks, in 
more than almost 
anywhere else, it is a case of there being many roads 
leading to Rome. A study of his book should shorten 


the journey in many instances. 


are suitably dealt with. 


To the long list of books already available on the 
subject of mechanisms, one more is added in Principles 
of Mechanism, by Mr. C. E. Pearce (published by Messrs. 
John Wiley and Sons, Inc., New York. London: 
Messrs. Chapman and Hall, Ltd., price 21s. 6d. net). 
The author claims very little as original, except arrange- 
ment and emphasis. In the main the book covers the 
usual ground. Gearing of all kinds, the simpler 
mechanisms, belt and rope drives and cams are all 
with, and the advantages and disadvantages 
of each of the different methods of transmitting motion 
and power are clearly stated. More space might with 
advantage have been devoted to the acceleration of 
machine parts. Apart from a brief reference to the 
constant-acceleration cam, only the reciprocating- 
engine mechanism is considered in this connection. 
There is a large number of problems at the end of 
each chapter to which the answers are not given. 
Whatever advantages this may offer to the teacher 
who wishes to adopt the book as a text-book, it un- 
doubtedly diminishes its value to the student. The 
diagrams are well drawn and suitably placed in the 
text. 


While the influence of transport and communication, 


} as factors in the spread of civilisation, have been long 


appreciated, their greatest development has only come 
where scientific progress had reached an advanced 
stage. Accurately measured record performances in 
the air, on land and on the sea, are now made with such 
frequency that there is a danger of failing to appreciate 
the attainments of the earlier aspirants, when resources 
were of a much cruder nature. For instance, it is 
difficult now to the true value of the first 
successful Atlantic flight, by Sir John Alcock and Sir 


assess 


| Arthur Whitton Brown in 1919, in view of what has 


cotangents, and logarithmic sines, cosines and tangents. | 


Che type used is clear and well set out, and the book is 
bound in limp cloth covers which render it suitable 
for the rather rough usage to which it is likely to be 
subjected in schools, 


The economic conditions in mid-Europe have been 
responsible for the appearance of a type of technical 
book differing from the bulky, comprehensive and 
expensive works which were customary in the past, 
but characterised by the same careful thought and 
thoroughness so far as limitations of space permit. 


been done by others in later years. The machine these 
pioneers used would certainly not merit comparison 
with any employed in the subsequent achievements, for 
before the next attempt there was a long interval, in 
which much progress in construction was made. 
Throughout recent years the performances of men of 
British stock have stood high in all these fields, and 


equipped with the products of British works, have | 


merited high praise. Recently, Messrs. B. T. Batsford, 


| Limited, London, have published The Book of Speed, 


at a price of 5s. net., which consists of a collection of 
contributions from many of those responsible for the 
latest records, such as Flight-Lieut. G. H. Stainforth, 
who won the Schneider Trophy in 1931, with a speed of 
407 m.p.h., Sir Malcolm Campbell whose car reached a 
speed of 273-8 m.p.h. at measured runs at Daytona 
in 1933, and Mr. Hubert Scott-Paine, whose motor 
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boat the same year reached the record speed of 
m.p.h. The work is illustrated with 150 reproduct 
of photographs of exceptional interest, and with a 
frontispiece in colour showing Stainforth in flight | 
the Solent, when establishing his record. Speed at sea 
is dealt with by Captain Sir Arthur Rostron, and \r. 
C. J. Allen deals with “ High Speed by Rail,” whi} 
Mr. C. Peachy describes *- The Non-Stop Run to § 
land.” The work concluded with an artic! 
‘Speed in Modern Warfare ” by Major-General J. ', ( 
|Fuller. There are many other contributions on th 
various phases of speed in this interesting book fo, 
general reading. 


1s n 





WELDING DEMONSTRATION. 


In order to give visitors to London and others 
interested an opportunity of witnessing the important 
advances which have been made in welding, the autho 
rities of Messrs. British Industries House, Engineering 
| Section, Marble Arch, London, W.1, held, on May 2° 
and 29, an exhibition of films showing the operation 
of oxy-acetylene and electric-arc welding processes 
The display was organised by Messrs. The Acetylene and 
| Welding Consulting Bureau, Limited, London; Messrs. 

Murex Welding Processes, Limited, London; and 
Messrs. British Oxygen Company, Limited, London 
| The first film showed the process of oxy-acetylen 
| cutting as applied in various industries, and afterwards 
were shown films of industrial applications of oxy 
acetylene and electric welding ; the films were a com- 
panied by running commentaries. Among the many 
items of interest shown may be mentioned the removal 
| of a midship section from the British 8.8. Magdapur, 
|in order to shorten her length to enable her to meet 
| dock requirements overseas. The section, from the 
deck plates to the keel, was cut out by oxy-acetylene 
blowpipes, and the two ends of the ship were then 
| brought together and reunited. Another feature of 
interest was the manufacture of all-welded aircraft 
|at the works of Messrs. A. V. Roe and Company, 
| Limited, Manchester. It was stated that the steel 
| tubes used for fuselages, &c., were of No. 18 and 
No. 20 gauge, that the steel contained about 1} per 
cent. manganese and 0-3 per cent. carbon, that no 
subsequent heat-treatment was given, and that the 
firm had never yet had a failure in a weld. A further 
large-scale application of the oxy-acetylene process 
shown was the welding of the steel pipe-line, six miles 
in length, for conveying gas from the works of Messrs. 
Ford Motor Company, Limited, Dagenham, to the 
Beckton Gas Works. It was stated that the pipe-line 
had been tested to a pressure of 100 Ib. per square inch 
before being placed in service. In conélusion, a 
number of examples of electric-welding operations in 
locomotive and other railway works and repair shops, 
and in shipbuilding yards were shown. After the film 
display, some interesting demonstrations of practical 
welding work in both ferrous and non-ferrous metals 
were given. Parties of the visitors were also conducted 
over various floors of the building and were shown 
some of the magnificent displays of British goods and 
apparatus, including the fully equipped hospital ward, 
operating theatres, laboratories, and accessory rooms. 











THE TEMPERAMENTAL FACTOR 
IN INDUSTRY. 


A LEcTURE in the series on “ The Temperamental 
| Factor in Industry,” which is being given before the 
| National Institute of Industrial Psychology, was 
| delivered by Dr. May Smith on Monday, May 27. 
Throughout history, she said, there ran a recognition 
of the importance of the general emotional make-up 
of individuals for health, efficiency and happiness. It 
was a fact of observation that there were considerable 
differences between people as expressed in their relations 
to others, and equally obvious was the fact that som¢ 
people were more like one another than like others 
The classification of people into types, which had often 
been attempted, only enabled the commonest kind of 
emotional behaviour in given circumstances to be 
represented. It could not be deduced therefrom that 
the sanguine would never be melancholic, nor the melan- 
cholic sanguine, but only that there was a tendency to 
vary round about a relatively fixed standard. It was 
‘equally important to note that a number of people, 
perhaps a majority, were border line cases, even when 
| intermediate types were interposed between the ex 
tremes. Emotional experiences were the expression © 
a relationship between some environmental agenc) 
and the person experiencing the emotion and were not 
equal in number or strength, even for people of the 
same type. Nevertheless experience showed the import 
lance of temperament for success in life, particular!) 
|when the work involved ‘“ getting on" with othe! 
| people. 

| People who were really intelligent when the pr 
leoncerned things or symbols were often pathet 
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unintelligent when the problem was another human 
being. They treated subordinates like automatic 
machines and failed to realise the reverberations of 
their own tempers on their staff. Though direct 
experiment on the influence of those in authority on the 
well-being of industrial groups was impossible, this 
influence was often exhibited as a side issue in experi- 
ments designed for another purpose. For instance, 
it had been found that the effect of some people taking 
charge was to improve the output, quite regardless 
of other alterations, while that of others was to decrease 
it. If workers would not remain a reasonable length 
of time in a particular department quite frequently 
the reason was the temperament of the person in charge. 
If the workers for one reason or other could not leave, 
their dissatisfaction expressed itself in a high sickness 
rate. In two clerical departments with a large staff, 
drawing their workers from the same neighbourhood 
and doing the same kind of work, the sickness rate was 
five days per person per annum in one case and fifteen 
days in the other. There was no obvious difference 
in the running of the two departments, but the head 
of one was cheerful with a real interest in his staff, 
while the head of the other was a bully. 

To state the characteristics of a good head was 
not easy, as different qualities were demanded in 
different circumstances. The first requisite, however, 
was probably a sense of justice, for the feeling that all 
would get a fair deal was an excellent basis for success. 
Next came the ability to sense the point of view of the 
other person, and next vitality, by which was not meant 
physical exuberance, but rather the controlled energy 
that inspired others, instead of exhausting them. 
Further, there were the capacity to see things and 
persons as they really were, a sense of humour, and 
tinally the ability to rule without straining one’s powers 
or shirking responsibility. The problem of knowing 
what emotional requirements were essential for a par- 
ticular kind of work and of discovering them in the 
individual was, however, infinitely more difficult. For 
though intelligence could be measured by tests it was 
not possible to compare temperaments, except to say 
that a good mixture in the emotional organisation was 
essential. 

Few people had a real vocation or had received 
any adequate training for the task of directing others. 
Some behaved as if they were afraid of the group, 
as a group, and assumed a blustering or autocratic 
manner. Others sought to be propitiatory and 
worried their subordinates with futile criticism and 
tactless opposition. The capacity to deal fairly with 
oneself also varied greatly. At one extreme was the 
person who was never sure he was right, and at the 
other the person who was irrationally sure he could 
not be wrong. The well-adjusted person recognised 
that there were people who knew either more or less 
than himself and suffered emotionally no more in 
regard to one than to the other. Everyone had to 
adjust himself not only to his superiors and sub- 
ordinates, but to his equals. A man who readily got 
into touch with others and adapted himself to their 
point of view was more likely to be happy and successful 
at his work than one who kept himself to himself. 
Some subjects, instead of realising their mental states 
as subjective, objectified them and interpreted their 
personal state as a quality of work or of its conditions. 
Hence noise, light, stuffiness, or types of machines, 
assumed a disproportionate significance. In others 
there was an irrational inability to consider a piece 
of work finished until at last it might have to be taken 
away. Information with regard to these various 
attitudes was sought from each subject, and it was 
possible to classify them into those who for practical 
purposes could be regarded as emotionally balanced ; 
those who had slight difficulties occasionally or in 
regard to one limited condition ; those who were some- 
What unbalanced, but not to such a degree as to 
interfere seriously with efficiency or health; and those 
who found their emotional difficulties a serious 
hindrance. 

The next problem was to see if the presence of nervous 
symptoms was in any way reflected in the work per- 
formed. To discover their reaction to one environ- 
mental condition, each person was asked incidentally 
how he or she worked in a noise. The answers could 
be classified roughly into three categories: Those 
indicating indifference; those indicating slight dis- 
like; and those indicating serious susceptibility, so 
that physical symptoms, or mental distress were 
set up. Most people, free from nervous symptoms, 
become indifferent to a noise relevant to their work, 
regularly continuous or made by themselves. A large 
number of nervous people could not become so adjusted, 
and the mental effect was resentment, since the noise 
was regarded as an assault upon their right to quiet- 
ness. Evidence that nervousness had a detrimental 
effect on output was difficult to obtain, and proof 
was impossible. Except in a few specialised occupa- 
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people without friction. In practice, a fairly wide 
margin of variability was tolerated, while the relative 
importance of what might be called the impersonal 
}and personal aspects varied with the nature of the 
work. The person who made the assessment had also 
to be taken into account. Nor was efficiency a unitary 
condition, for two people might be efficient at the 
same kind of work and yet have very different qualities. 

As a contrast to objective efficiency, an attempt 
had been made to relate the presence or absence of 
nervous symptoms to personal satisfaction with the 
work. It was found that a higher percentage of 
nervous people were dissatisfied, the conditions that 
were usually found difficult being an arbitrary standard 
of work, a rigid machinery of organisation, allowing 
| little scope for individual peculiarities, and poor 
prospects of change or promotion. The well-adjusted 
| person either got out of uncongenial circumstances 
| or accepted them and found interest elsewhere. This 
attitude was more difficult for the nervous person. 
In many occupations it was necessary for one person 
to adjust himself to others, and social adaptability, 
which was more usual in the well-adjusted class, was 
therefore an important component in the qualities 
necessary for efficiency. An analysis of the nervous 
type with those who had much absenteeism and a com- 
parison of those who had sick leave with those who 
had none showed the same general results. 

The research outlined had perhaps little to offer in 
the form of concrete proposals to industry. It had 
been shown there was a real problem of temperamental 
adjustment, which was not a product of the machine 
age, but was as old as civilisation. There was a 
considerable amount of evidence to indicate that the 
happiness and health of workers were dependent on 
their temperamental make-up, and that of the people 
in charge of them, and that emotional mal-adjustment 
must be recognised, diagnosed, and eventually treated. 
Vocational guidance involved more problems than 
were at first supposed, and vocational selection ought 
to include a study not only of the actual movements 
and technical requirements, but of the environment of 
which they were a part. Perhaps environmental 
analysis might be considered as a necessary part of 
industrial psychology. A more detailed study of 
industrial misfits was necessary, and this would 
involve the co-operation of psychology, medicine, and 
statistics. It was only fair to say that some firms 
were already alive to these problems, and besides 
availing themselves of the knowledge obtainable, 
offered their conditions for research. 














ANNUALS AND REFERENCE BOOKS. 


Laundries and Laundry Requisites, 1935.—This useful 
little work of reference, which is now in its second edi- 
tion, is divided into two main sections. The first 
consists of a classified list of the principal firms who 
supply or manufacture machinery and other requisites 
for laundries. The second section is a list of laundries 
in England, Wales and Scotland, arranged alpha- 
betically in counties and set out alphabetically under 
the towns in each county. A list of hospitals, in the 
British Isles, which possess their own laundries, and 
indexes to the two main sections of the handbook, 
are also included. The little volume is clearly printed 
and well turned out ; the price is 4s, 6d. net, and the 
publishers are Messrs. Shepherd and Hosking, Limited, 
24, Buckingham-street, Adelphi, London, W.C.2. 

Kelly's Directory of Merchants, Manufacturers and 
Shippers of the World, 1935.—The two bulky volumes 
constituting the 49th (1935) edition of the above- 
mentioned directory have recently been published by 
Messrs. Kelly’s Directories, Limited, 186, Strand, 
London, W.C.2. Volume I, which covers the whole 
world, with the exception of Great Britain and the 
British Empire, is divided by continents, each division 
containing, in alphabetical order, sections for the 
countries forming part of that continent. Under each 
country appear again in alphabetical order, sub- 
sections for the towns in that country, and, in these, 
the various trade headings are alphabetically arranged, 
the names and addresses of firms and individuals 
engaged in that particular trade being arranged under 
each trade heading. In the case of the United States, 
the arrangement takes the form of a general trades 
classification in which the names of those engaged in 
any trade, throughout the country, appear in one alpha- 
betical list under the heading referring to that trade. 
The information in Volume II deals with Great Britain 
and the British Empire, and that section which is 
devoted to Great Britain and Ireland is divided into 
three portions, covering respectively, England, Scotland 
and Wales (except London); London; and Ireland. 
Each of these portions contains an alphabetical list 
of firms, a classification of the firms under trade 
headings, a list of telegraphic addresses, and separate 





tions, efficiency usually meant an ability to maintain 
“ certain standard of work and to adjust to other 


lists of exporters and importers under the headings 
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cerning the British Dominions and Colonies are arranged 
according to the method adopted in Volume I. The 
Directory is very adequately indexed in English, 
French, German and Spanish, and full instructions 
for its use are given in these four languages. The 
price of the two volumes is 64s., post free. 

Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1935.—The thirty-third edition, that for 
1935, of this well-known year book, has recently made 
its appearance, Compiled under the direction of the 
Editor of Shipbuilding and Shipping Record, the 
volume, which covers the whole world, is, as heretofore, 
divided into two main portions, namely, a shipowners’ 
section, and shipbuilders’, ship-repairers’ and marine- 
engine builders’ section. In the first of these are given 
particulars of the fleets of all the leading shipping 
companies. The date of construction and the builders 
and suppliers of engines of each individual vessel are 
given, as well as the gross, net and deadweight tonnages, 
the cubic capacities of the holds in the case of most 
cargo ships, the passenger accommodation, the draught, 
the speed, and other data. In the shipbuilding section 
are set out details of the shipyards and marine-engineer- 
ing establishments, including output capacity and 
ship-repairing facilities. In all cases the names of 
the directors, managers, marine superintendents, 
naval architects, superintending engineers, and other 
officials are furnished. Supplementary sections include 
lists of Government departments, societies, institutions, 
trade, and labour federations, and a directory of 
consulting marine engineers and naval architects, 
the book closing with a series of exhaustive indexes 
covering upwards of 25,000 entries. All the familiar 
features in previous issues have been repeated in the 
present edition. The publishers are Messrs. The 
Directory Publishing Company, Limited, 33, Tothill- 
street, London, S.W.1, and the price 20s. net. 








THE UNITED STATES NATIONAL 
MUSEUM. 


Tue United States National Museum is an integral 
part of the great Smithsonian Institution, Washington, 
and its activities cover a very wide range. It assists 
in various branches of exploration, it publishes memoirs, 
it arranges for meetings, it maintains a fine library, 
and it possesses large collections relating to anthropo- 
logy, biology, geology, and the arts and industries. 
The total number of specimens in these collections is 
now over 14,000,000. There is a constant flow of 
material to it from many sources, and the museum 
lends and gives specimens to other institutions, and 
is an educational centre of great importance. Like 
other museums, it has suffered somewhat from the 
economic conditions of recent years, but it is satisfac- 
tory to note, from the annual report, that the total 
number of visitors during the year 1933-1934 rose to 
1,463,375, some 36,000 more than the year before. 
Among the collections, that of greatest interest to en- 
gineers is contained in the Department of Arts and In- 
dustries, of which Mr. Carl Mitman is head curator, and 
the report on this section gives some interesting notes on 
the accessions received during the year. In aero- 
nautics, says Mr. Mitman, the most important acquisi- 
tion was the Wright air-plane Type H-X (reconstructed 
with available original parts), in which Calbraith 
Perry Rodgers completed his first coast-to-coast flight 
across the United States in 1911. Rodgers started 
this historic flight at Sheepshead Bay, Long Island, 
September 17, 1911, and after many accidents, landed 
at Pasadena, California, November 5. The distance 
covered was 4,231 miles; the number of landings, 69 ; 
elapsed time, 49 days; time in the air, 3 days 10 hours 
4 minutes. The present Transcontinental record is 
a trifle over 10 hours. While this and other exhibits 
illustrate the achievements in modern engineering, 
ancient engineering is recalled by a fine model of the 
Appian Way, prepared by the United States Bureau 
of Public Roads. The Via Appia, it will be remem- 
bered, was one of the most important Roman roads, 
and was built in 312 B.c. as a part of the fine system 
covering Italy. The model includes in its scope the 
preliminary survey for the roads, vehicles and traffic 
upon the finished pavement, and all the intermediate 
steps of construction. Other additions include examples 
of bicycles, typewriters, dynamos, ship models, tools, 
pumps, surveying instrument, and a so-called “ seven 
plate” cast-iron heating stove, which was used in a 
meeting house of the Society of Friends from 1817 to 
1932. The stove was made at a foundry in Baltimore, 
and with it are six of the soap-stone bricks that were 
heated on the top of the stove and distributed to the 
members of the meeting to be used as individual foot 
warmers. The Department of Arts and Industries 
has sections devoted not only to engineering, but also 
to textiles, organic chemistry, wood technology, foods, 
agriculture, medicine, and the graphic arts, and during 
the year the staff received hundreds of requests for 
information from Federal Bureaux and individuals, 





of the goods with which they deal. The data con- 
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SELF-PROPELLED SCOOP AND 
LOADER. 


THERE numerous instances in connection with 
the handling of loose material in which it neces 
sary to pick this up from the ground and deliver it to 
a height above the ground, either at the spot at which 
it was picked up, or after being transported to a 
distance. Thus, sand may require to be delivered to 
a concrete mixer, coal to the hoppers of automati 
stokers, or crushed road material on to lorries. The 
appliance shown in the accompanying illustration has 
been developed by Messrs. The Baker-Raulang Com- 
pany, 2168, West 25th-street, Cleveland, U.S.A., for 
such purposes, and is designated by them a 
truck.” It will be clear from the illustration 
that the machine is of the self-propelling run-about 
type. It is electrically driven, power being supplied 
either by storage batteries or by a petrol-electric 
generating set. The front of the truck carries a pair 
of vertical steel channels, firmly cross-braced, forming 
the runway on which the carriage bearing the bucket 
travels, The vertical members are supported by 
struts, as shown. The bucket is hinged at the bottom 
to the bottom of the carriage, the latter being raised and 
lowered by wire rope from a small power-driven winch. 


are 
is 


* scoop 


As shown in the illustration, the bucket is in an 
intermediate position, and may be considered to be 
unloaded. The wire rope from the winch barrel runs 
over a pulley carried between the vertical members 
at the top and then is taken down to the carriage in 
which it passes over further pulleys diverting it into 
a practically horizontal direction It then 
over a pulley attached to the back of the bucket at 
the top, and is finally anchored to the top of the 
carriage. To pick up a load, the carriage is lowered 
to the bottom of the uprights and, on attaining this 
position, further paying out of the rope allows the 
bucket to tilt on its hinge until the outer surface lies on 
the ground. The truck is then manceuvred so as to 
push the bucket into the heap of loose material until a 
full load is secured. The winch is then started in order 
to wind up the rope, the first result being to pull the 
bucket into the position, relative to the carriage, shown 
in the illustration. Continued winding raises the 
carriage to the full height of the vertical members, this 
movement being protected by an automatic limit 
switch. On reaching the top position, the carriage is 
automatically locked and the truck is moved to 
the discharging point. The winch is then reversed. 
The slacking off the wire does not, of course, affect 
the carriage, but allows the bucket to swing forward on 
its hinge to the angle necessary to ensure complete 
discharge of the load. In lowering the carriage from 
the top position, the bucket is first drawn back to the 
carriage, the carriage is unlocked, and it and the bucket 
descend together, The truck may, or may not have 
to be travelled between loading and discharging; in 
any the bucket always occupies the position 
shown, that is, close up against the carriage, during 


passes 


case 


any travelling movement. 

As already stated, alternative sources of power are 
available, so it is not proposed to consider these. The 
driving motor and transmission, however, merit some 
notice. The rear wheels are driven, and both they 
and the front “ trailing ’’ wheels are provided with 
Ackermann steering. The power axle therefore, 
fitted with universal joints to permit of this steering 
movement. The carried on large ball- 
bearings mounted in swivelling hubs. The power axle 
is driven by a worm and wheel, a differential being, 
of course, provided. The axis of the worm shaft 
parallel with the longitudinal centre line of the machine, 
and the whole unit a substantial casing 
The motor drives the worm shaft direct through an 
Oldham coupling, and is rigidly connected to the 
casing. The method of attaching the driving unit to 
the frame of the machine is of considerable interest 
The major part of the weight of the machine is taken 
by a pair of heavy helical springs, one at each side. 
These are situated on the part of the driving unit casing 
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SELF-PROPELLED SCOOP AND LOADER. 


CONSTRUCTED BY MESSRS. THE BAKER-RAULANG ( 


)OMPANY, CLEVELAND, OHIO, U.S.A. 











casing, the point of attachment being immediately 
above the worm and the ends of the arms point for- 
ward and are attached tothe frames. The arms, being 
situated in planes at right angles to one another, and 
having universal movement at thess points of attach- 
ment, permit of complete flexibility of the axle and 
driving unit relative to the frame. The axle therefore 
readily adapts itself to the contour of the road, whilst 
maintaining accurate alignment between the axle and 
frame without yielding to side strain. Compression of 
the helical springs produces only a vertical motion of 
the axle, and thus prevents the distorting action on 
brake rods and propeller shaft liable to occur with a 
suspension arrangement of a less flexible type. The 
brake is of the external contracting type, operating on 
a drum mounted on the end of the worm shaft opposite 
to the motor, and actuated by a pedal. A coiled spring 
keeps it set, and pressure on the pedal releases it. 
The controller for the motor is interlocked with the 
contactor and brake pedal in such a manner that the 
operator must be in the driving position with his foot 
on the operating pedal in order to obtain current 
through the controller and to release the automatic 
brake Steering is effected by a horizontal lever, and as 
all four wheels are steered, a very short turning radius 
with a high degree of flexibility, is obtainable. 
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TRANSPORT 


CARGOES UNDER MODERN 
MARINE PRACTICE.* 

By A. R. T. Woops. 
HYGIENE is the first matter that should receive 


attention when considering the treatment of perishable 





enveloping the axle, and are held in place by ball and 
socket joints. In order to ensure that these springs 
are subjected to vertical stresses only, it was necessary 
to remove all possibili y of the driving stresses being 
transmitted to them. These stresses arise from the 
tractive effort and from the tendency of the motor to 
tilt round the driving axle, the latter effect being due 
to the worm gear. They are removed by the duplex 
compensating suspension mechanism employed, which 
consists of two Vee-shaped arms, one, in the hori 
zontal plane, for meeting the tractive force, and the 
other, in the vertical plane, for meeting the torque. 
Che point of the torque arms is connected to the 
gear casing immediately under the end of the motor 
by a ball and socket joint, and the ends of the arms 
are anchored to the sides of the main frame of the 
truck by suitable yokes. The motor thus lies between 
the divergentarms. The point of the Vee of the tractive 
arm is also attached by a ball and socket to the gear 





produce. If the laws of hygiene are effectively carried 
out many of the mysterious causes of ill-conditioned 
produce will disappear, leaving only the straightforward 


difficulties to be dealt with. Humidity is more important | 


than temperature of the air control, as it affects a 
number of commodities. To prevent condensation it is 
only necessary to maintain the surface temperature of 
brine piping at 1 deg. F. above the wet-bulb tempera- 
ture. In order to control the humidity effectively, 
large cooling surfaces should be adopted at all times, 
both in the battery and on the pipe system. This is a 
very good method to adopt when high-temperature 
brine is used in large volume in a brine system which 
depends on convection currents for the circulation of 
air, as it makes possible the use of a fairly high tem- 
perature without any risk of damaging the commodity, 
at the same time keeping the humidity under control. 


* Paper read before the Institution of Naval Architects 
on Wednesday, April 10, 1935. Abridged. 














| In battery systems, the cold air is continually circulated 
| and it should be remembered that, while cooling the air 
to maintain the chamber temperature, the air is auto- 
|matically dried. Every time this air is circulated, 
dried air is introduced, so that the endeavour of the 
engineer should be to circulate the air of the chamber 
as few times as possible per hour, but at the highest 
temperature possible without risk to the commodity. 
In connection with humidity, the important matter is 
the dew point. The endeavour must be to minimise, as 
much as possible, the deposit of moisture. The air in 
circulation must not be too dry; if so, it will reduce 
the weight of the cargo, as well as impair its condition. 

In the early days of refrigeration, when cold-air 
machines were used, with forced-air circulation as the 
means by which temperatures were maintained, carriers 
were only considering frozen cargoes. ‘Temperatures 
became so low that it was possible to stop the machine 
| for quite a number of hours each day. With the 
introduction of CO,, NH,, and other gas machines, 
these very low temperatures became unnecessary, and 
even undesirable, and to-day temperatures of from 
15 deg. to 22 deg. F. are found more suitable for 
frozen cargoes. The best results for all refrigerated 
produce are obtained when the temperatures carried 
are the highest possible without running any unneces- 
sary risk of deterioration. Commodities submitted to 
| refrigeration, while giving up heat, also give up 
moisture. There are limits to the moisture content, 
| for if it is carried too low the questions of loss of weight 
and other evils arise. Some shippers and carriers 
| prefer to run the temperature at the lowest point 
| without freezing the produce; this policy has points 
in its favour, but with certain commodities it introduces 
other factors, such as development of brown heart in 
japples, &c. At this point I may introduce the 
| question of air conditioning, which in the main means 
ventilation, or changing of the atmosphere, not only 
| to help to minimise the percentage of CO,, but also to 
| retard the development of other troubles; so long as 
this is not overdone, there is no doubt of its beneficial! 
effects. It has been found that to ventilate two or 
three times a week suffices, but this is a matter on 
which experience alone can be our guide. One of the 
very bad features in loading fruit or other cargoes 
arises from the ship having to go to various ports to 
fill up. In many cases the hold or chamber is not 
filled at the first port, but has to be opened at a second 
port, and sometimes, in cases of a large hold, even at 
a third. Such procedure may seriously affect the good 
state of the cargo on delivery, particularly if pears are 
part of the fruit cargo ; they may land in very bad con- 
dition. In preparing the chambers, it is found to be 
good practice to spray them with a sterilising mixture. 
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Lately there has been quite a development in the | 


ise of carbon dioxide in meat and fruit chambers, 
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deterioration of colour, whereas the excessive use of CO, 
does affect colour, especially of the fats. It is essential, 


the object being to reduce the possibilities of mould | that ozone should be used systematically, and it is to be 


and bacteria developing on long voyages. It is not 
many years since all attention was directed to removing 
this gas when it developed in fruit cargoes; to-day, 
on the other hand, we are controlling the percentage 
of COg, as it is stated that a certain amount is beneficial. 


With meat, its presence in controlled percentage is | 


expected to enable chilled meat to be brought from 
the furthest distances from which this class of cargo 
can now be shipped. In order that the CO, shall 
have the best effect in a chamber, it is necessary for 

considerable percentage of oxygen to be replaced 


Fig.1. EXTRACTS FROM LOG. 





noted that, say fifteen minutes after the supply of ozone 
| is cut off, decomposition sets in due to the concentration 
| falling to one-half; clearly, therefore, it is good to 
| keep up the standard of concentration. Too low a 
concentration, or too short a duration of ozonising, is 
not of much benefit. Again, too high a concentration, 
or too long a duration of ozonising, produces rancidity 
of the fat. It would seem, therefore, that ozonising 
|and the use of CO, have each their separate and 
|important uses in the carriage of perishable produce, 
‘and trials and experiments now being made go to 
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by the CO,; when the atmosphere is thus treated it 
retards and prevents the development of mould, or | 
bacteria, but does not destroy them. The danger in| 
using CO, is that if it is overdone the appearance, in | 
the case of chilled meat, is affected, causing market | 
complaint, which means a reduction in price at least, | 
even though the article itself, as a foodstuff, has not | 
been affected. Ten per cent. and less appears to be 
about the right amount, according to most reports, 
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prove how important it is that further development 
in the uses of these gases should be continued. 

All commodities prepared for shipment should be 
pre-cooled, if reliable results are to be expected at 
the port of discharge. Shippers should arrange that 
pre-cooling stations are provided at the points where 
the cargo is prepared for shipment. The duty imposed 
on the ship’s refrigerating machinery is very much 
greater when the cargo has not been pre-cooled. If it 





And once the cargo had been completed, and all the 
chambers closed, the log records show how regular 
was the brine temperature and the resulting chamber 
temperature. Consequently the cargo was turned out 
in fine condition. Fig. 2 illustrates another voyage 
of a different steamer, running on the same route at 
about the same time of the year. These results show 
what deplorable conditions arise when an inexperienced 
man is put in charge of a large plant, and does not 
know how to deal with difficulties when they arise, nor 
apply the suitable remedy until very late on the voyage. 
One of the principal causes of trouble was that the 
plant started off not fully charged, and then gas leakage 
commenced ; while using spare gas to make up for 
the loss, the operator did not appreciate that his 
machines were not fully charged. On arrival in port 
for repairs, everything was tested and put right, and 
the ship started off in what one may term proper 
condition. The refrigerating results show that good 
work was being done, and proper control exercised. 
But unfortunately it was too late to ensure a good 
cargo, as a lot of it was already badly damaged. This 
diagram was plotted from the log, and it was only 
then that one began thoroughly to appreciate what a 
tangle things had got into. 

Good insulation is the vital requirement in all 
refrigerated installations, and the greatest care in 
drawing up a good specification and in preparing the 
drawings for the different parts of the chambers that 
| will have to carry the produce will always repay the 

trouble it may have involved. Where so many different 

| commodities have to be carried, the chambers have 
| to be so constructed that when called upon they can 
jeasily satisfy the necessary requirements. A large 
|modern ship carries up to 5,000 tons and over of 
| refrigerated cargo at, say, 100 cub. ft. to the ton, 
| equalling 500,000 cub. ft. of space, which is broken up 
| into thirty-six or more chambers, varying from 350 tons 
| to 30 tons. When the shell of the chambers is ready 
for insulating, care should be taken that each compart- 
ment will be tight. The shelter and upper decks 
should be covered with Trinidad asphalt, or some other 
equally good material. The painting of the shell, and 
all parts to be covered up with insulation, is an 
important work; it should be done with care, and 
| good quality paint should be used, for once the insu- 
| lation is installed it is not likely to be exposed again. 
| Every care should be taken in the selection of the 
insulating materials to be used. There is quite a 
choice of these, but the following may be said to be 
more generally used :—Granulated cork (clean, graded, 
and free from dust), silicate cotton (for heated bulk- 
heads), cork slabs (various kinds), &c. When granu- 
lated cork is treated up to 500 deg. F., it becomes 
thoroughly sterilised, packing about 6} lb. per cubic 
foot, with a thermal efficiency up to 0-255 B.Th.U. per 
sq. ft. per hour per inch thickness per degree Fahrenheit 
temperature difference. Apart from efficiency, the 
weight of the material should be very carefully con- 
sidered when making a choice, for a small difference in 
pounds per cubic foot may represent quite an important 
total weight in a large installation. The speed of a 
ship is an important factor bearing on the transference 
of heat through the shell; for ships plying through the 
tropics the water in contact with the shell is continually 
changing, and is therefore a steady source of supply 
of heat. It is a good practice to have an air space 
against the ship’s side in all spaces from the deep 
draught line down. This offers many advantages, one 
in particular being that in case of any leakage the 
trouble can be easily located by lifting the limber 
boards. 

Figs. 3 and 4, page 638, show general details of the 
insulation and the arrangement of the air space between 
the insulation and the ship’s side, and the limber plugs. 
The margin plate is carried “‘ straight”? out to the 
ship’s side, and is not flanged down in the usual way ; 
























which means that about 50 per cent. of the oxygen has | could be made obligatory that all perishable produce 


been replaced by the CO,. When fruit is ripening 


and ready for shipment) it absorbs oxygen from the | 


air, giving out CO, gas in its place and generating | 
| 


considerable heat at a rate corresponding to the 
ripening process. This generation is most rapid at the 


beginning, when the fruit temperature is high; it| 


slows down as the temperature is lowered, but does 
not cease entirely when brought down to the lowest 
arrying temperature. Assuming that CO, is always 
ing given off, it is necessary to change the air by 
first removing the excess CO, and then replacing it by 
onditioned fresh air. This is supposing that the 
argo has not been pre-cooled, but in any case the 


econditioning must be more or less attended to| 


throughout the voyage. Ozone gas has a wonderful 
effect in destroying the spores and germs in the air 
and on the surfaces of produce, but at low concen- 
tration it is not so effective as high concentrations of 
arbon dioxide in arresting bacterial growth beneath 
the surface. In ozone there should be no oxide of 
\itrogen present. The test is made by using tetrabase 
aper. Oxides of nitrogen have no ill effects on fruit. 


should be pre-cooled and conditioned before shipment | the object of this is to avoid the wear and tear caused 
(the South African Government insist upon this being | by the working of the ship on a flanged margin, as it 
done), the power of the refrigerating machinery could | 18 at this point that weakness develops after years of 






be considerably reduced. When pre-cooling has once 
taken place, it is most important that after the goods 
| leave the factory and while they are being transported, 
|either by road, rail, barge, in ships’ chambers, or 
| transhipped after arrival at the port of destination, 
| and until, in fact, they are put on the market, exposure 
|of any kind should be avoided. It is only recently 
|that this all-important question of pre-cooling has 
received some of the notice it really deserves. Steam- 
ship service is the only section of transport that has 
all along recognised its necessity, by pre-cooling the 
| chambers of vessels before receiving goods. 
Comparative performances may be given of two 
refrigerated ships sailing from same ports and at same 
time of year. Fig. 1 shows temperatures, &c., of 
condenser gas and sea-water for an average chamber. 
The log records of this long voyage with fruit show 
| that temperature differences between gas and sea-water 
| were closely maintained, and that the machines were 


It should be noted that ozone has no effect upon the ' fully charged and operating under proper control. | perishable produce presents its own probleme, according 


running. To drain the bilges and to ensure that no 
bilge water is lodging behind the insulation, the bilge 
suction pipes were led to sumps fitted at each end 
of the hold on the port and starboard sides. Great 
care should be taken, particularly in chilled meat- 
carrying ships, that all bolts of any description are 
well insulated, so as to avoid metal contact with the 
hull of the ship or connecting parts. In sheathing, 
the facing boards to the chamber should be specially 
closed up and well varnished. If the surfaces are not 
in good condition, not only do they offer a lodgment 
for mould spores, &@., but incidentally they permit 
|the penetration of CO, through the joints, and even 
through the timber, when specially supplied to the 
chamber; this, no doubt, accounts for the seemingly 
large loss of gas, which has to be made up to maintain 
the standard percentage that may be required, and 
which is frequently put down to the lack of gas- 
tightness of the chamber. Every ship built to carry 
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to its design, its trade, and the special commodity with | following : 


which it may have to deal in that trade. 


Fig. 5 repre- | delivery and return ; 


NEERING. 
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Freezing delivery and return; 


chilling | spaces. 
thawing delivery and return.|as to leave the ship in good trim when leaving her 
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The placing of the cargo can be so arranged 


sents a section of the insulation of a ‘tween deck. | There is no doubt that the idea of using main leads | final port. 


It shows tongue and groove boards, with sheeting and | has proved most satisfactory, and in case of need the 
insulating material filled in to the ship’s side, and the | different mains can be easily got at. 


Furthermore, 


Great pains and care should be taken, when designing 


|the air-ducts, gratings, coolers, &c., to see that they 


brine pipes in position. On the left hand is displayed| when the mains have to pass through bunkers or /| only occupy the space necessary to ensure efficiency in 


a plywood panel of standard size and thickness, These | 


can be had to order, and may be of as many plys as 
considered necessary. This panel is 7 ft. by 
6 ft. 9 in., covering three frame spaces (2 ft. 3 in. pitch) 
and giving only 28 ft. of jointing. Now the same area 
covered with tongued and grooved boarding gives 
five times greater jointing (149 ft.), and if only single 
boarding is used, say, one-half equals 75 ft. of jointing, 
which is 2-7 times greater than the panel. The possi- 
bility, therefore, of leakage through the insulation is 
much increased by the use of these boards. Comparing 
either double or single boarding with a plywood sheet, 
the surface 47-25 sq. ft. in either case shows up in 
favour of using a panel. Boarding has served most 
people for many years, and its defects, whatever they 
may be, have no doubt been allowed for in supplying 
the necessary refrigerating machinery. Others, again, 
use galvanised steel sheets, granulated cork being 


are 


packed between the frames and retained in position | 


by these steel sheets, which are screwed to pitch pine 
grounds securely bolted to the ship’s frames. These 
sheets are laid horizontally with “ joggled’’ seams, 
the butts of the plates being secured by convex covering 
in. wood 
The seams are secured by galvanised counter- 
sunk bolts with washers under the heads. The back 
of the steel sheets are coated with bitumen, and this is 
carried out all round the top, sides, and bulkheads of 
the chamber. This is no doubt very efficient, but it is 
costly. . 

rhe total power required to drive the machinery of 
1 large refrigerating plant considerable, but by 
coupling the compressors directly to oil engines the 
electrical which are usual when 
motor-driven machines are employed, are avoided, the 
cost and weight of the generating plant necessary to 
supply the electrical energy are eliminated, and the 
installation is rendered more simple, self-contained, 
and quite independent. 
circulation, with ammonia compressors, has been used 
for many years. Brine, at four different temperatures, 
is available for distribution to the pipes in the various 
chambers, so that different foodstuffs, 
classes of frozen produce, can be carried successfully 
imultaneously. In one installation, each main refri- 
gerating unit is complete in itself, and is capable of 
maintaining the refrigerated chambers throughout the 
ship at their correct temperatures. It comprises an 
oil-engine driven duplex compressor, two large ammonia 
condensers, two ammonia evaporators, and two vertical- 
spindle motor-driven brine pumps. The distribution 
of the brine through the evaporators and evaporator 
room is effected through three separate houses situated 
in different parts of the vessel. Each of the hundred 
and sixty thereabouts) brine-circulating 
of the plant is connected to, and controlled by, a 
simple form of flow-meter. These meters are placed 
the distribution and enable the flow of 
brine in each section to be kept under observation. 
rhe heavy oil engines for driving the main ammonia 
compressors are of the Premier* type. The cylinders 
ire disposed two on either side of the central crankshaft, 
their diameter being 16} in. and their piston stroke 
24 in Chey will develop 310 brake horse-power at 
about 180 r.p.m. Starting air for these refrigerating 
machinery engines is obtained either from the main 
reservoirs or from storage tanks charged by the two 
three-cylinder engines, which drive the two emergency 
generators on the oat deck. Incidentally, these 
generators are of such size that they can, if required, 
supply sufficient current to drive the main refrigerating 
machinery pumps, in the event of all auxiliary generat- 
ing sets in the main engine-room being put out of 
action, The ship’s provision chambers, cold cupboards, 
water coolers, and ice-making tank are maintained at 
their requisite temperatures by a separate refrigerating 
plant of the ammonia-compression type. This plant 
is placed in the refrigerating room, near the main plant, 
snd has its own ammonia compressor and evaporator, 
together with separate brine- and water-circulating 
pumps, motor-driven. Its refrigerating compressor 18 
of the horizontal, medium-speed type, and is directly 
driven by a 40 brake horse-power variable-speed electric 
motor. 


strips, and screwed to wood grounds by | 
screws, 


18 


conversion losses, 


embracing all 


(or sections 


in houses, 


It is good practice in arranging the brine distribution 
circuits, when the number of these for a chamber has 
been settled, so that each circuit shall have more or 


less the same length of piping, as this makes it more | 


easy to regulate the flow. The delivery to, and from, 
the coolers to the different distributing centres (brine 
houses) is conveyed in brine mains, which comprise the 


* For adescription of the Premier engine see ENGINEER. 
ING, vol. cxxv, page 204 (1928) 


The closed system of brine | 


through engine-rooms, the loss through heat leakage | each chamber. 


Air-ducts should be carefully propor 


is not nearly so great as in methods in which each | tioned so as to give as free a passage as possible for the 


individual circuit is taken direct from, and to, the coolers. | air, without undue loss of pressure or velocity. 


All 


The use of brine distributing stations has also proved | right-angle bends, sharp corners, and sudden changes 


very efficacious, and with the use of a close circuit in| should be avoided. 


The grid system of brine ci 


conjunction with the flow-meters gives a wonderful | culation has proved to be as reliable as any avai 


control of the brine circulation. 





































With regard to the! able, and when it comes to a matter of separate 
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tlow-meter, it is worth mentioning that, while indicating 
the number of gallons set for any circuit, it will also, 
in the event of a leak breaking out, indicate instantly 
the circuit and the rate. 


| occur, it will be evident, and the contrary effect will 





be seen when going over the circuits. Where long- 
distance reading thermometers are installed, the fit- 
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Should, moreover, a choke | 


ments and securing in place should be such that they | 


will stand a reasonable amount of rough treatment, 
especially as the chambers in which they are installed 
carry general cargo outwards. 

Dr. A. J. M. Smith’s system of air circulation in ships’ 
chambers embodying air fan, cooler, and battery is 
somewhat of a novelty. Judging from the numerous 
passages and bends to be made, its application would 
be very costly, and high cost very often puts a good 
proposition out of the running. With regard to air 
passages, every time a U bend is introduced with 
square corners, the velocity of the air is reduced to a 
considerable extent. If a second U bend is intro- 
duced there is a further reduction in velocity. There 
are two forms of air cooler, the first being of a long 


type, in which the air passes longitudinally, while in | 
| the other the air is blown across the pipes, which are 


pitched alternately, so as to form a baffle for the air. 
Care must be taken not to have these pipes too close, 
so as to avoid any interference with the passage of air 
due to the spaces between the pipes becoming blocked 
by the accumulation of frost. Another point in design- 
ing these coolers is that it is good practice to have 
ample surface, so that high-temperature brine can 
be used. 

If the surfaces are restricted, and low tempera- 
ture is necessary, it will be found that the frost deposit 
on the pipes increases more rapidly and calls for more 
frequent thawing off. Further, it will be found that 
the air circulated is too dry, thus affecting the cargo in 
the chambers. Where the air-cooling system is adopted, 
it is very useful, and, in fact, sometimes necessary, to 
have the coolers so constructed that they can be made 
portable, and form a complete unit. Thus, in a chamber 
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control of each chamber, it certainly lends itself most 
admirably for this purpose. Of late it has been con 
sidered advisable to work this system with convection 
currents, coupled with air circulation, in chambers 
where certain classes of fruit are to be carried. For 
temperature control the piping should be equally 
distributed in the chamber, viz., top, end, and sides 
The sections should be so broken up that all surfaces 
can be separately controlled and made to circulate 
the brine at any temperature within reasonable limits. 
This control can be assured by having attached to each 
circuit a flow-meter, which is governed from the 
brine distributing room. For some cargoes it is 
becoming the practice to increase considerably the 
size of the air-circulating fans, especially when carrying 
bananas, the object being to change the air at least 
sixty time per hour, while for other cargoes thirty to 
forty times per hour will suffice. 

Fig. 6 represents one method of using air coolers with 
air circulation, a complete battery being supplied for 
each chamber. The air circulation can be reversed as 
desired. It will be observed that one chamber runs 
half the beam of the ship. A central insulated bulkhead 
runs fore and aft. The starboard side has a battery 
similar to that on the port side, and this sort of arrange- 
ment runs throughout the ship. From results 
observed of this application it did not appear that the 
control was such that would have been altogether satis 
factory in carrying a regular temperature when the 
variation must be small. It has the advantage, how 
ever, of creating a relatively small chamber, and it 
will be observed that the hatches are doubled. It 
might be a good form for certain trades. 

Fig. 7 shows an arrangement for the conversion of a 
chilled meat chamber into one of air circulation ; th: 
method adopted permits of a very easy return to th: 
original arrangement. The brine-pipe grids cal 
be used efficiently, especially when the cargo has 
been pre-cooled, and can also be adapted to air circu 
lation. The side grids, in fact, where adapted to the 


lair circulation, do become the air coolers, and the 


used for chilled meat, this cooler would not be taking | 


up space that might otherwise be occupied by chilled 
meat. It is better practice to have these coolers 
constructed for the capacity of each chamber, a plan 
which permits the ship to carry a variety of produce 
without it being specifically allocated to any special 
chamber; by this means her insulated space can be 
filled, and general cargo carried in otherwise empty 





arrangement can be quickly and inexpensively changed 
back. The air is delivered into the chamber and draw! 
through the slides on the floor level, which are regulated 
An Ozonair machine is installed, working in conjunctio! 
with an Aeroto fan. It will be noticed in the drawing 
that the chamber is fitted with bins for carrying 
bananas. Oranges may also be carried, if required, 
the introduction of the Ozonair machine having entirel\ 
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eliminated the odour of this fruit, and thus solved a 
difficulty which was long regarded as insuperable. 

Air circulation from side to side of the vessel is 
perhaps the best known and, until comparatively 
recently, the usual method of circulation. Air-ducts, 
frequently extending from floor to ceiling, are carried 
along both the port and starboard sides of the fruit 
chamber, respectively. The air is delivered from the 
cooler into, say, the port side duct, and passes into the 
chamber through a series of openings, each fitted with 
a regulating slide, arranged at frequent intervals in the 
face of the duct along its whole length. Issuing from 
these, the air finds its way through the cargo to the 


Fig.6. AIR-COOLING SYSTEMS OF REFRIGERATION 





them, is one by which air-ducts are carried down each 
side of the fruit chamber, at one end of which the air 
coolers and fans are arranged. The air-ducts are 
divided internally by longitudinal partitions into a 
number of sections, or air conduits, each of which can 
be regulated so as to control the air passing through 
them. The highest conduit is carried to the far end of 
the chamber, and has its outlet at the bottom under the 
gratings on the deck. A division, in the form of a wood 
batten, is carried right across the floor under the grating, 
in line with the outlet of the conduit mentioned, so that 
the air is constrained to pass under, and upwards, 
through the grating, within the fore-and-aft limits 



































| decided this to the best adv antage, in accordance with 


the general arrangement plan, it is a good thing to 
see that all decks run parallel, and have no “ sheer.” 
When this has been arranged it has been found very 
beneficial, particularly when carrying chilled meat, for 
in measuring up the chambers the deductions are 
considerably reduced by not having to adjust spaces 
where meat cannot be hung. It also helps in the carry- 
ing of cased goods. Those who decide upon parallel 
decks, and wish the ship to have a nice appearance 
when finished are advised, to show sheer on the rail 
fore and aft, otherwise the ship will appear hogged. With 
regard to the machinery, whether it is a CO,, a NH;g, or 


Fig. 7. CHILLED MEAT CHAMBER ADAPTED FOR AIR CIRCULATION 
FOR CARRYING FRUIT CARGOES 
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similar duct on the starboard side of the space, and 
thence back to the cooler. The air slides require 
careful regulation from time to time, and therefore it 
must be possible for the attendant to pass along the 
inside of the ducts to reach them. This arrangement 
gives fairly good results if the slides are carefully 
regulated. 

In one form of end to end circulation, the fruit hold 
or chamber is divided, by a longitudinal bulkhead 
carried from end to end, into two equal portions, one 
port and one starboard. Cross-distributing ducts are 
arranged across one end of the chamber, the portion on, 
say, the starboard side acting as a distributing duct, 
and that on the port side as a collecting duct. The air 
issuing from the distributing duct passes to the opposite 
end, and thence, through suitable openings in the longi- 
tudinal bulkhead, into the opposite compartment and 
back to the collecting duct, from which it passes to 
the cooler. There are no side ducts, and regulating 
slides are usually not necessary. The path of the air is 
approximately twice the length of the chamber, giving 
a brisk circulation through the cargo, and thus tending 
to eliminate any dead spaces. There is a material 
saving in the space occupied by the air-ducts, but 
owing to the usual system of hatchways it is difficult 
to make a convenient arrangement of the centre-line 
bulkhead. An alternative, and more practical, arrange- 
ment provides for two longitudinal bulkheads, carried 
from end to end of the insulated chamber, one on the 
port side and one on the starboard side of the hatchway, 

a suitable distance outboard from the hatch coaming, 

» as to form three separate compartments, the centre 

ne being, preferably, the largest. The air from the 
coolers is supplied to the wing chambers, and passes 
the whole length of these through openings in the 
respective bulkheads into the centre compartment, 
thence back again to a collecting duct at the inlet end 
f the chamber which covers the width of the centre 
mpartment, and finally back to the coolers. There 

e no side ducts, the hatch is left free of obstructions, 
ind the circulation of air is excellent. 

Attempts have been made to circulate the air verti- 

lly through the cargo from ceiling to floor, or alterna- 

ely from floor to ceiling. One form of this includes 

1e provision of distributing ducts the whole length of 
echamber on the port and starboard sides, respectively, 
‘ith cross-ducts branching from these hard up under 
the ceiling insulation and carried to near the centre line 
{the ship. These cross-ducts have in their lower faces 
suitable openings, through which the air is distributed 
lownwards on to the top of the cargo. Afterwards the 

r passes back to the cooler through a suitable cross- 
‘uet arranged in the centre portion at one end of the 

d near the bottom. In this arrangement the distri- 

tion of the air has to be made over a wide area, 

, over the whole upper surface of the chamber, the 
listance to travel for the air is short, and its velocity 
‘slow. A very successful arrangement recently patented 
by Messrs. The United Fruit Company, and adopted by 






























































fixed by the batten. H u Ce 
The second conduit 

controls a_ similar 
space adjacent to the 

















first, and so on, the 
lowest conduit deal- 








ing with the space ;, 

nearest the cooler. : ia 

The air is fed from .- 

both port and star- Hatch Viren Corvyé 


board sides, and, 
after passing through 
the cargo, returns to 
the cooler by a cen- 
tral opening in the 
cooler bulkhead near 
the top of the cham- 
ber. 

With an air-cooled 
chamber on the ro- 
tary system the hatch 
is trunked all round. 
at the after-end of the chamber. The air is circu- 
lated through the cooler by an Aeroto reversible fan, 
which delivers the air on the starboard side, and, 
after passing round the chamber, is returned to the 
air-duct on the port side. This form of circulation 
can, of course, be reversed. In an alternative arrange- 
ment, the position of the cooler and fan is amidships, 
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Line of AirDuct — 


The fan and cooler are fitted; some other system which is adopted, the space for 


the refrigerating engine-room should be situated as 
high up as possible, and not down in a hole or corner, 
for we must remember that the refrigerating machinery 
is more important than anything but the main engines. 
In brine-pipe systems, the brine for the coolers should 
be led fore and aft in brine mains to suitable brine 
distributing houses, which should, if possible, be situated 


CoMPARISON BETWEEN SINGLE-SCREW AND Twin-ScREW VESSELS. 

















Ca | N Draught 
pacities, | Net | Length, | Breadth, 
| cub. ft. | Tonnage. ft. ft. a ay Machinery. Boilers. — 
j | i | - | 
= l 
Ship A | 359,100 4,457 435 55 | 338 | 4- cylinder 3 double ended | Single-screw 
Ship B 322,950 4,432 440 } 56 38-11 | 8-cylinder 3 D.B. 2,800 more H.8. Twin-screw 





and the fan-room is situated at the after-end of the 
hatchway. The air is spread forward to the fore-end 
of the chamber on the port and starboard sides of the 
hatch trunk. The hatch trunking is continuous from 
the fan-room bulkhead to the forward bulkhead, and 
suitable doors are placed in the trunk bulkhead for 
loading and discharge of cargo. It will be observed 
that the fan delivery is through the cooler and ducts 
at the after-end of the chamber, the air spreading fore 
and aft on the port and starboard sides and returning 
through the centre trunk suction. As the fan is rever- 
sible the rotary motion is maintained. 

In planning the general arrangement of a ship, the 
trade in which she is serving is the first consideration. 
Having decided this, the subdivision of spaces, comes 
next, this being governed primarily by the water- 
tight bulkheads. It is good practice, especially when a 
variety of commodities, each calling for its own special 
treatment, may have to be carried on the same voyage, 
to have small, rather than large, chambers. Having 








above a bulkhead, so that the flows and returns for the 
different chambers can be designed for easy control. 
In the case of the battery system, the coolers, fans, &c., 
will have to be disposed carefully in such a way that 
they will occupy the minimum space, while being 
convenientiy accessible. In making provision for 
passengers, every endeavour should be made to keep 
all their accommodation above the weather deck; by 
so doing full advantage can be taken of the capacity 
of the hull for cargo. When it is considered that in a 
fully insulated ship the loss of cubic capacity is about 
17 per cent., the space occupied by brine pipes alone 
being about 5 per cent.,and that the increased weight due 
to insulation, brine pipes, meat rails, brine, ammonia, 
and machinery plant amounts to about 2,400 tons, it 
will at once be realised how important it is to secure 
the maximum of space for cargo-carrying. 

The author was responsible for designing a fleet of 
ten steamers built in 1910. They were single-screw shi 
with triple-expansion engines, and carried a fully 
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insulated cargo of over 3,000 tons of meat. Some of 
these ships are still running. During the period they 
were under his control (a matter of twenty odd years), 
which included the war period, when they were the 
principal meat carriers from South America, there was 
only one accident, when a propeller was lost. A concrete 
example of two insulated cargo ships is given in the 
Table on the preceding page comparing a single- and a 
twin-screw vessel from the point of view of investment. 
The difference of cubic capacity is 36,150 cub. ft, 
which, at 105 cub. ft. to the ton, represents a difference 
of 344 tons in the amount of meat they can carry. 
This is a very serious shortage, and in these bad times. 
when economy is so essential and freight carrying is 
so important, such diminished capacity, converted 
into freight earnings, means a loss of 344 tons of chilled 
meat at gd. per pound, or 5/. 16s. 8d. per ton, or a 
sum of approximately 2,0001. every voyage. In some 
trades the ship could make five voyages a year, but 
let us be generous, and say four voyages a year; 
2.0001. multiplied by four is 8,0001., which is the loss 
per annum. If we assume the life of the ship to be, 
say, twenty years, then 8,000, multiplied by twenty is 
160,0001., which is the total this might well 
equal the original cost of the ship. These results 
speak for themselves and prove conclusively that the 
single-screw ship is the better investment in every way, 
viz., less original cost, less wear and tear, less repairs 
and upkeep, and less crew in engine department, &c., 
and greater earning power. 


loss 








THE ** ACCOWAY”’ SYSTEM OF 


FILING DRAWINGS. 

rue advantages of a speedy and simple system of 
filing blue prints and other large sheets, 
so that they can be easily referred to and be main 
tained in their original condition over long periods, 
are self-evident. Considerable interest therefore at 
taches to the Accoway filing system, which has been 
devised by Construction, Limited, Nickel 
Works, Tyburn-road, Erdington, Birmingham, and, it 
is claimed, satisfactorily fulfils both these conditions. 

Essentially the system is not unlike the familiar 
card index arranged in a vertical plane. It consists 
of a steel sheet holder of U-section and of a length 
suitable for a 30-in. or 36-in In this holder a 
ontinuous row of holes is punched at 4}-in. centres, and 
me edge of the sheet is fixed to one side of this holder 
by fasteners similar to those used in the ordinary 
cardboard files. These fasteners are passed through 
the holes in the holder and through corresponding 
holes in the sheet itself. The holder itself can be 
slid into a groove on a hanger arm, the inner end of 
which is attached by a pin to a supporting channel, 
which runs along one side of the cabinet. A 
of these arms, depending on the depth of the cabinet, 
can be placed on one channel, and to illustrate the 
compactness of the arrangement, it may be mentioned 
that as many as 3,600 30-in. sheets can be accommo 
dated in a cabinet measuring externally 40} in. wide 
by 414 in. high by 28 in. deep. A modification of 
this arrangement enables the whole channel to be 
swung out of the cabinet and the drawings to be 
exposed to full view. Drawings which are subject to 


tracings, 


Messrs. 


sheet. 


series 


frequent handling can be secured to the sheet holder 
by a loose-leaf”’ post, and can 
turning the knurled round head of the carrier member 
of this device. 

If desired, the channel can be fixed direct 
wall, while drawings not in active demand 
fastened to a transfer slide which is of the same general 
design as the hanger arm, and is supported on channels 
in a cabinet separate from that in which those in 
general use are kept. In this case, however, 
that may be required must be entirely removed from 
the cabinet, and cannot simply be swung out on the 
arm. A truck has also been designed for transporting 
several groups of sheets from the vaults or other stores, 
to the places where they will be required during the day 


be released by 


to the 
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HOLLOW-SHAFT PUMP MOTOR. 


method cf 
connect it to 


luk normal driving a vertical-spindle 
pump is to a vertical-spindle motor 
through a flexible coupling. The pump thrust and 
weight are then taken up by thrust and guide bearings 
situated above the delivery head, the motor standing 
on a stool of appreciable height A motor which has 
recently been designed by Messrs. British Thomson 
Houston Company, Limited, Rugby, and a diagram of 
which is reproduced on this page, is, however, fitted with 
1 hollow shaft a, and a heavy ball thrust bedring 6, the 
size of which is sufficient to take the total thrust of the 
pump. The top thrust bearing of the pump and the 
flexible coupling are eliminated, so that the motor can 
be mounted on a much shorter and stouter stool. 
The pump shaft ¢ is taken up through the 


stuffing box and guide d and the hollow shaft to a 


sheets | 


ENGINEERING. 


coupling e, which is placed above the top motor thrust | 
bearing. This arrangement, it is claimed, has the | 
advantages that all adjustments to the pump clear- 
ances can be made from an accessible position, and that 
the thrust bearing itself can be easily exposed and 
inspected. 

To ensure adequate thrust bearing capacity, lubrica- 
tion is effected on a self-contained circulating system, | 
which incorporates very large oil wells. The coupling 
e is of the metal-pin type and can be used in conjunc- 
tion with pump shafts fitted with screwed couplings. 
This necessitates the motor always being run in the 
same direction, though, if reversal occurs by accident, 
the only result will be that one of the line couplings 
will unscrew sufficiently to lift the top half of the 
coupling clear of the bottom half. The lower bearing f, 
which is of the roller type, is a guide bearing only, and 
is so arranged that the inner race, with the rollers in 

| position, will lift clear of the outer race, which is left | 
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in the end shield. Like the thrust bearing, it is mounted 
on a sleeve, so that it can easily be removed from the 
shaft. 

The ventilating system has been specially designed | 
for use with a vertical motor. As a result, it has | 
been possible to adopt a streamline exterior, and | 
downwards | 


to arrange for the air to be discharged 
from the rim of the top end shield, as shown at g. 
The air enters the bottom or of the bottom | 
end shield at A, and is drawn up by a cast-aluminium 
fan at the top of the motor. The smooth streamline 
exterior is stated to be absolutely drip-proof. 

The motor illustrated is made for outputs ranging | 
from 15-h.p. to 60-h.p., at a speed of 1,500 r.p.m., two 
dimensions of mounting only being used for all sizes 
This enables the pump maker to interchange motors 
for the same head over an appreciable range of horse- 
power. Assembly and dismantling can be effected by 
removing four bolts, after which the top end shield can | 
be lifted out complete with rotor and bearings. The | 
stator has taped end-windings, which have been 
treated, so that they are not affected by | 
moisture and oil. They are also braced to withstand 
shocks at starting. The rotors, which are dynamically 
balanced, are of cast aluminium and are wound either 
double squirrel cage to reduce the starting current or 
single squirrel cage to give a slightly higher efficiency. 


sides 


spec ially 








TRAVEL BETWEEN ENGLAND AND DENMARK.—Messrs. 
The United Shipping Company, Limited, Copenhagen 
and London, in combination with the Danish State 
Railways, announce that, concurrently with the opening 
of the new rail and road bridge across the Little Belt 


connecting Jutland and Funen, the transit time be- 
tween London and destinations in Denmark is being 
reduced. The Danish State Railways have introduced 


a new Diesel-engined express-train service between 
Esbjerg and Copenhagen, which occupies only about 
44 hours, as against 7} hours previously. Similar 


improved services are being introduced between Copen- 
hagen, Aarhus and Aalborg, and between Frederica, 
Aarhus and Aalborg, so that arrival at some Danish 
destinations will be the same evening as the ship arrives 
at Esbjerg, instead of, as now, the next morning. To 
obtain the best advantages of the new improvement, the 
departure time from Liverpool-street was altered, on 
May 15, from 7.42 p.m. to 4.10 p.m., with departure from 
Parkeston Quay about 6 p.m. and arrival at Esbjerg the 
following afternoon, and at Copenhagen, about midnight. 
This arrangement means that the journey in Denmark is 
by day instead of by sleeping car as heretofore. 


| pocket 


| Instrument Company, Letchworth, and Messrs 
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CATALOGUES. 


Valves.—A recent number of Valve Values, the organ 
of Messrs. The Edward Valve and Manufacturing Com. 
pany, Incorporated, of East Chicago, Indiana, gives notes 
on such matters as choosing valves, high-temperatur 
alloys for valve making, and the operation of blow-off 
valves. 

Pipe Specials.—Messrs. Cochranes (Middlesbro’) Fou: 
dry, Limited, Ormesby Iron Works, Middlesbrough, mak: 
standard specials for pipe systems, such as bends, tees, 
angle branches, tapers, hydrant tees, collars, caps, plugs, 
flange spigots, and syphons. A list recently issued ind 
cates the sizes always kept in stock. 


Gauges.—A descriptive catalogue received from Messrs 
Budenberg Gauge Company, Limited, Broadheath, near 
Manchester, deals with dial pressure and vacuum gauges 
and gauge connections. The gauges are of the Bourdo: 
Schaffer diaphragm and steel tube types, as well « 
electric alarm and control forms. 

Thermometers and Pocket Microscopes.—A 
received from Messrs. W. Watson and Sons, Limite: 
313, High Holborn, London, W.C.1, deals with vest 
microscopes, and clock-face thermometers, 
operated by a spiral bimetallic strip, in Bakelite cases, 
designed for service in rooms and offices. 


folde 


Packings.—A new catalogue has been issued by Messrs 


Ronald Trist and Company (1930), Limited, 56, Victoria 


street, Westminster, London, S.W.1, giving particulars 
of their S.E.A. Ring packings. Its pages will-prove of 
service to those having packing problems. It also deals 
with S.E.A. Ring lubricants, jointings and valves. 
Vertical Boilers.—The Kwiksteam boiler, a vertical 
type with a central vertical group of flue tubes, is described 
in a pamphlet by Messrs. The Constructional Engineering 
Company, Limited, Titan Works, Charles Henry-street, 


| Birmingham, 12. Claims are made for their high evapora- 


tive capacity, economy in fuel, rapid steam raising and 
dryness of the steam produced. 

Bronze Castings.—Messrs. David Brown and Sons 
(Hudd.), Limited, Huddersfield, have sent us a well illus- 
trated brochure, which deals with the composition, 
properties, manufacture and applications of bronze 
castings for engineering purposes. Information is given 
on the control, manufacture, testing and application of 
Taurus bronze castings. The brochure is issued by the 
firm’s research department. 

Radial Drills.—Messrs. William Asquith, Limited, 
Halifax, have issued an illustrated catalogue of their 
O.D. 1 and O.D. 2 types of radial-drilling machines. 
The catalogue is original in that an imaginary client asks 
questions of a sales engineer, who illustrates his replies 
with graphs, drawings, and other illustrations. Tabulated 
data of dimensions and weights of the machines, and lists 
of accessories are included. 
Electric Foster 
Wild- 
Barfield Electric Furnaces, Limited, London, combined 
recently to give a demonstration of their modern equip 
ment at the workshop showrooms of the Manchester 
Corporation Electricity Department. A_ publication 
received from the firms gives descriptions of all the items 
in the display and indicates their specific uses. 


Pyrometers and Furnaces.—Messrs. 


Aluminium- Alloy Pistons.—Messrs. Specialloid Limited, 


| Friern Park, North Finchley, London, N.12, manufacture 


aluminium-alloy pistons for all makes of British, American 
and Continental cars, commercial vehicles and motor 
cycles. A comprehensive catalogue gives particulars of 
these, and also affords information on their design, 
manufacture and fitting, and on the characteristics of 
the metal from which they are made. 

Rotary Air Compressors and Exhausters.—Air pumps 
of the rotary type, with an eccentrically-mounted rotor 
and sliding steel vanes forced out by centrifugal action, 
and rotary two-stage air compressors with electric drive, 
exhausters for vacuum-brake systems for road vehicles, 
and rotary vane low-pressure blowers, are all dealt with 
in a catalogue received from Messrs. Nichols Compressors, 
Limited, 303-304, Finsbury Pavement House, London, 
E.C.4. 

Motor-Car Accessories—A catalogue of 840 pages, 
dealing with motor accessories, motor-cycle accessories, 
tyres, clothing and tools, has been received from Messrs 
Brown Brothers, Limited, whose head office is at Browns 
Buildings, Great Eastern-street, London, E.C.2, but 
whose branches are located in many of the large towns 
of the country. This is a most comprehensive publication, 
and we have still to find any requirement of the motor 
owner which is not dealt with. 


Special Process Equipment.—In a handsome brochur 
bearing the above title, Messrs. Babcock and Wilcox, 
Limited, Babcock House, Farringdon-street, London 
E.C.4, call attention to the facilities they have for the 
manufacture of oil drums, fractionating columns, vacuun 
chambers, accumulator tanks, tar stills, digesters, reaction 
chambers, dephlegmators, coking chambers and the 
plant needed in modern industry. An accompanying cata 
logue deals with a great variety of boiler-cleaning too!s 

Colliery Plant.—Messrs. Platt Brothers and Company, 
Limited, Hartford Works, Oldham, call attention to the 
fact that, in their General Engineering Department, 
besides other products, they manufacture all-steel colliery 
yit tubs and the Platt-Richford colliery brake whe« 

he former has features which facilitate the renewa! of 
detachable parts in the event of accidental damage, this 
being enhanced by the use of a system of clip fastener, 
replacing riveted joints for the box members Th 
brake wheel was designed to meet the needs of a brake 
on a self-acting incline. It not only controls the run 
at all points of the incline, but once applied is * 
sustaining. 
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ENGINEERING. 


THE SCHENECTADY MERCURY- | As a result of this arrangement, the shaft packings 


STEAM POWER STATION. 
(Concluded from page 353.) 

A CROSS-SECTIONAL plan of the mercury turbine 
is given in Fig. 11, Plate XX XI, which also shows 
the alternator in plan. As will be seen, the com- 
plete unit is carried on three bearings. The turbine 
and the two vertical condensers, arranged symmet- 
rically on opposite sides of it, are supported on a 
horizontal plane passing through the centre of the 
shaft, so that they are free to expand upwards or 
downwards from this plane without affecting the 











| are of the low-pressure type, that is, they seal against 
| air leakage into a vacuum, and there is no question 
|of the escape of mercury vapour through them. 
The turbine casing is made of cast steel, split on a 
horizontal joint through the centre. The jointing 
surfaces are scraped and bedded together, and 
after the bolts were tightened up sheet-metal 
strip was welded to the outside of the flanges, 
providing a space between the strip and the casing. 
This space is connected to the vacuum side of the 
machine, so that if any mercury vapour leaks 








through the horizontal joint it passes into the 
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30 per cent. of the wheel diameter. As an alter- 
native, the speed of revolution of the turbine might 
have been increased by using a smaller number of 
stages, which would have permitted a higher blade 
speed and consequently larger wheels. As, however, 
a smaller number of stages generally results in a lower 
turbine efficiency, and it was considered that there 
might be limits to the efficient design of the nozzles, 
the arrangement described was adopted. Other 
considerations affecting this decision were that with 
fewer stages the backs of the blades might be cut 
by the liquid mercury to a greater extent, owing to 
the higher speed, and that it was thought that the 
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Fie. 12. 20,000-KW. Mrercury-Varour TURBINE Set. 


alignment. The thrust is taken by the centre bearing 
and the casings are free to expand in a direction 
parallel to the shaft, with this bearing as a fixed 
point. The design of the set is in essentials similar 
to the Hartford machine, which was described in 
our earlier article already referred to, except that 
in the earlier installation the turbine was a single- 
flow machine carried on an extension of the alter- 
nator shaft. The changes increase the number of 
gland packings, but do not introduce any new 


condenser. As can be seen in Fig. 11, a pocket is 
provided inside the casing opposite each row of 
buckets. Any liquid mercury present in the vapour 
is thrown into these by centrifugal force, and passes 
to drains provided at the bottom of the pockets. 
| The entrances to the pockets have sloping sides, so 
{that the liquid mercury will not cut the casing. 
| As liquid mercury is much heavier than its vapour, 
large quantities of liquid can be extracted by this 
arrangement, improving the turbine efficiency and 





problem of design. The turbine has an output of | reducing the cutting of the turbine blades. 


20,000 kW, and runs at 900 r.p.m. 
with mercury vapour at a pressure of 125 Ib. per | 
square inch and a temperature of 958 deg. F. and | 
exhausts at 1-4 Ib. absolute, corresponding to a/| 
temperature of 480 deg. F. A photograph of a 
similar machine is reproduced in Fig. 12 above. This | 
is actually the Kearney unit, which, however, is | 
practically a duplicate of the Schenectady machine. | 

\s will be seen from Fig. 11, the turbine is of the | 
double-flow type, with five wheels on each side of | 
the centre line. 


It works | 


The comparatively slow speed of 900 r.p.m. was 
chosen, owing to the jet velocity of mercury vapour 
being much less than that of steam, so that a low 
blade speed was necessary. If the machine had 
been designed for a higher speed of revolution it 
would have been necessary to decrease the diameter 
of the wheels, and as the same quantity of vapour 
would have passed through the final stage, the 
length of the blades of the last wheel would have 
had to be increased. This would have made them 


It exhausts to the two condensers, | too long for the diameter of the wheels ; the blade | from this to the condenser. 
connection being made to each through two passages. | length should not be more than 25 per cent. to'are operated by a pressure regulator, which is 





supersaturation of the vapour might be more 
detrimental to the efficiency of a turbine with a 
smaller number of stages. 

The supply of vapour to the turbine is through two 
valves in series, the one nearest to the machine 
being controlled by the main governor, and the 
other by hand. Both valves are operated by 
servo-motors, the valve spindles being directly 
connected to the pistons of pressure-oil cylinders, 
and the valves being operated by admitting oil 
below the pistons. The main governor operates a 
pilot valve which admits oil to the cylinder of the 
governor-controlled valve by way of oil valves 
arranged with a follow-up control. Emergency 
trip oil pilot valves are also provided for each 
main valve. These are operated by an emergency 
governor on the turbine shaft. Hand-trip and 
solenoid-trip equipment is also provided. Two 
safety valves are provided on the system. When 
they open, the mercury vapour is by-passed round 
the turbine and enters the exhaust casing, passing 
The safety valves 





THE 





Fie. 13. 


connected tothe mercury vapour main, and is operated 
by the vapour pressure. Movement of the regulator 
operates a pilot valve which admits pressure oil to 
servo-motor cylinders, the pistons of which are 
directly connected to the safety-valve spindles. 
The piston valve is equipped with a follow-up} 
device, so that the safety valves open in small | 
increments. The servo-motor cylinders are provided | 
with an emergency oil-relief valve which releases 
the oil from the cylinders if the vapour pressure | 


increases above the setting on the oil-control | 
mechanism, owing to the normal control not | 
operating. 


The arrangement of the shaft gland packing is 
shown in Fig. 15, annexed. The gland is formed 
with three chambers, an outer one in communication 
with the atmosphere, a centre one and an inner 
one, the latter being held at a vacuum a little lower 
than that of the condenser pressure. The gland 
proper is formed by a bakelite ring a held in 
contact with the machined face by a collar 6, which 
forms part of a sleeve mounted on the shaft. The 
ring is pressed against the collar by helical springs 
and is retained in its lateral position by flexible 


links. The arrangement is clearly shown in Fig. 15. 
The working face of the ring is formed with a 
groove to which water is admitted through a 


flexible connection not shown in the drawing. This 
hakelite ring forms the division between the central 
and outer chambers. Fart of the water flows to the 
outer chamber, which is at atmospheric pressure, 
and part to the centre vacuum chamber. The 
arrangement is found to form a perfect seal. The 
water entering the outer chamber is drained away 
from the bottom, and that the centre 
chamber is removed from the lower side of the 
chamber through a barometric The inner 
chamber next to the turbine is vented at the top 
to the vacuum air removal apparatus, and is also 
drained at the bottom. As already mentioned, this 
inner chamber is held at a little 


entering 


seal. 


less 


a pressure 
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than the condenser pressure, so that there is a 
slight flow of vapour from the condensers to the 
chamber. This has the effect of preventing the 
flow of steam or water to the condensers. Mercury 
vapour passing into the inner chamber is reclaimed 
by condensation in the vapour coolers through 
which the non-condensable gases pass after leaving 
the condensers. Mercury reclaimed in this way is 
restored to the system by gravity flow through 
The inner and centre chambers are separated 
from each other by two cast-iron gland rings c. 
These are built up in sections and riveted to wrought- 
iron plates. They are kept up against the sealing 
by helical springs in compression. The 
purpose of these sealing rings is to discourage the 
flow of water or steam from the central to the inner 
chamber. 

A combined elevation and cross-section, and a 
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plan of one of the 
mercury condensers, 
are given in Figs. 16 
and 17, annexed. 
As these condensers 
also act as steam 
generators, a steam 
dome d is provided 
at thetop. This, as 
will be seen, has a 
flat cover stiffened 
by a large number 
of stay bolts. Safety 
valves indicated at 
e are fitted. The mercury vapour is in conta 

with the outside of the tubes and enters throug 
the branches f, which are bolted to the turbine 
exhaust, as shown in Fig. 11. The boiler satet 
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valves are connected by pipes to the condenser, | reference to the special agreement relating to the 
so that in the event of excess pressure in the! mercury plant. Any costs of operation and main- 
boiler the vapour is by-passed direct to the con- | tenance falling on the Power and Light Corporation 
denser without passing through the turbine.| over and above the agreed rent and the payment 
Non-condensable gases are extracted from the | for power produced is charged to the company as 
condensers by steam ejectors, the gases being|its costs for industrial steam. No accurate fuel 
passed over water-cooled surfaces and any separated | consumption figures have been taken out for the 
mercury vapour returned to the system. Steam | station, but on the basis of the similar unit at 
is generated in the condensers at 450 lb. per square | Kearney Station, the fuel economy at full load 
inch, and as already mentioned at the rate of | would be about 9,500 B.Th.U. per kilowatthour, 
240,000 lb. per hour. Unlike the Hartford plant, | assuming the steam generated from the mercury 
in which the turbine and condensers are situated | unit were used in an efficient condensing turbine. 
above the boilers so that the condensed mercury} As, however, the station works non-condensing, 
returns to the boiler under gravity, the turbine at | the heat in the exhaust steam being credited to the 
Schenectady is situated at a level corresponding | heating and process work, the heat credited to 
to normal power station practice. As a result, | electric power from the mercury and steam turbines 
feed pumps have been necessary. These are of the | is only about 4,000 B.Th.U. per kilowatthour from 
centrifugal type. Their position is shown in Fig. 4, | the fuel. The station was designed under the super- 
Plate XVII ante, while views of one of the pumps | vision of Mr. A. R. Smith of the General Electric 
are given in Figs. 13 and 14 opposite. As will | Company, in co-operation with the Stone and 
be seen, the pumps have vertical spindles, the | Webster Engineering Corporation, and the New 
electric driving motor being mounted above the | York Power and Light Corporation. 
pump casing. They are of the single-stage type, 
with o> in. in diameter and run at 1,800 
r.p.m. Two of these pumps are provided, but one 
is able to deal with the service pe the other acts LITERATURE. 
as a spare. Mr. A. R. Smith, in the World Power “rer 
Conference paper to which we have referred, pointed | Aerodynamic | Theory. Vol. | 1.—Mathematical Aids, 
out that the power required from the feed pump to ge oe ae porte dae” Wee 
return the liquid mercury to the boiler against the| 20 marks.) __ ' eae 
2g > 95 > } ; 
ee ath . been pet exit ethene ter 4 — It is perhaps desirable to mention at the outset that 
sr pptieaced ae boil al Ae ae although this book is published—incidentally, very 
- P - ouer of equal capacity. well published—in Germany, the text and style are 
The boiler contains 275,000 lb. of mercury and | English throughout, irrespective of the nationalities 
although experience with this type of apparatus is| of the contributors. The book is the first of a 
not yet extensive the indications are that the | six-volume work, which is being prepared, under 
operating loss of mercury will be very small. | the general editorship of Professor W. F. Durand, of 
Instruments have been installed which will indicate | Stanford University, California, in order to present 
a leakage as small as 2 per cent. per year. Any|a general revision of the progress achieved in 
serious loss due to the fracture of, for instance, a | theoretical aerodvnamics during the past 25 years. 
boiler tube has been provided for by the installation | The complete work, sponsored by the Administrators 
of a water spray arrangement in the flues, while | of the Guggenheim Fund for the Promotion of Aero- 
any liquid mercury that might escape would be | nautics, embodies a series of monographs by Euro- 
caught in the combustion chamber. Although the} pean and American aerodynamicians, each an 
: boiler pressure is relatively low, the construction | acknowledged specialist in his particular branch of 
of the drums with their many hundred pipe connec- | the general subject. During the years since flight 
wens is a remarkable example of electric welding. | became an assured fact, numerous modifications and 
Actually there are 3,080 welded pipe connections | extensions of classical hydrodynamics have been 
in the boiler, and, as already mentioned, on a| made to facilitate the applications of theory to the 
pressure water test after completion only two leaks | various directions along which practical aeronautics 
developed. Some information bearing on the|has advanced. Much of this original work is. in 
question of slight mercury leakage was given in @/| foreign languages or otherwise difficult of access, and 
paper entitled “* High-Pressure Steam and Binary | too often the isolated student has difficulty in segre- 
Cycles as a Means of Improving Power-Station gating sound and pertinent material from what is 
Efficiency,” read by Dr. Gustaf A. Gaffert before | obsolete or positively misleading. 
the Annual Meeting of the American Society of} [n the province of aerodynamic theory, the 
pa Engineers in New York, in December, | necessity for such revision will be amply met if 
934. Dr. Gaffert said that while it has been | succeeding volumes fulfil the promise of this first one. 
eee that mercury poisoning might result | As implied by the sub-title, it is intended as a general 
“and constant exposure over a period of two OF | introduction to the main subject and, therefore, 
three months to an atmosphere containing as little | includes a historical sketch of the development of 
as 0-02 milligramme per cubic foot of air, the|the mathematical treatment of fluid motion pre- 
results were not fatal and the effects passed off | pared by Professor Giacomelli, of the University of 
with a change of atmosphere. 1 his proportion was | Rome, in collaboration with Professor Pistolesi, of 
era to rs — mercury in 1,800,000 parts Pisa. Their eminently readable document displays 
Sennen hed a an — — General Electric the developments of recent years in a perspective 
“ns a a € ze = a o sai detector which | which is a necessary preliminary to a full apprecia- 
pr pee 8 ine on _ v- ‘oa ry rae presence | tion of the truth of modern theories, besides being 
oe oie sik mercury in oUU, of air caused full of interest from the standpoint of the evolution 
7" yellow selenium to turn black immediately. | of ideas. The remaining three divisions of this 
= ee ee rie ae a detector, first volume are purely mathematical, and whilst 
Ps ton = 180 oitien lon, which was sensitive to | embodying little that is intrinsically new, present 
iz, —_ the bases of aerodynamic theory in compact and, to 
. lhe station, which was constructed by the | some extent, revised form. Thus, Durand’s treatise 
General Electric Company, the necessary capital | on “‘ Mathematical Aids” has been compiled with 
be ing found by them, is leased to and operated by | admirable judgment as to what, out of an abundance 
the New York Power and Light Corporation, the | of material, must be regarded as germain to aero- 
rent representing the annual charge corresponding | dynamics and least likely to be available elsewhere 
to the capital invested in the construction of the | in compact, text-book form. For this reason, 
station. The Corporation also pays for each kilo- | general mathematics, like differential equations and 
Wwatthour produced by the plant, the whole of this elliptic functions, have been omitted in favour of 
power being supplied to its system. The price per| such matters as vector algebra, conformal trans- 
unit was determined by the cost of producing power | formation and the potential theorem. Brief state- 
7 ye plants, but taking also into consideration | ments of certain special theorems of classical hydro- 
os ne : —o the Corporation must always accept | dynamics are, however, included, together with a 
= whole of the power produced, the amount | chapter on the aerodynamical aspects of dimensional 
ep ‘nding on the industrial steam demand by the | theory. 
works. Electric power required by the company | The second division of the book, also by Durand, 
is sold to it at scheduled rates, which have no provides a fairly elementary introduction to those 


























phases of fluid mechanics which are of obvious 
utility in the study of aeronautics. This treatise, 
covering generally the mathematics of plane irrota- 
tional and vortex motion and of two, and three, 
dimensional fields of flow, is extended, to deal with 
the motion of solid boundaries through fluids, in a 
further division contributed by Dr. Max Munk, 
whose monograph, whilst demanding familiarity 
with space vector analysis, will commend itself to 
advanced students by the elegance of his analyses 
no less than by the importance of the results derived 
by his generalised three-dimensional treatment. 

One or two points may be noted, in conclusion, 
regarding the general editorial features. The 
designations of the subject, and of the chapters and 
sections into which it is subdivided, are given on the 

ge headings, thus making for that facility of refer- 
ence from one volume to another which is of great 
value in a comprehensive work. An absolutely uni- 
form system of symbolic notation has been found 
impracticable, but the more important symbols are 
those already in general use ; and for the rest, a list 
of relevant symbols is placed at the head of each 
division. As regards format, no effort has been 
spared to produce a durable and tastefully-bound 
volume which leaves nothing to be desired in respect 
of attractive presentation of the text and clarity 
of the numerous line diagrams. 





The Internal-Combustion Engine. Vol. Il. The Aero 
Engine. By D. R. Pye. Oxford: The Clarendon 
Press. London: Humphrey Milford. [Price 21s. net.] 

On account of the author’s position as Deputy 
Director of Research at the Air Ministry, as well 
as because of his original contributions to various 
parts of the subject, this book carries considerable 
authority. But in addition to these influential 
reasons, the work is written with great care and 
accuracy, and it represents very obviously the 
result of much honest, diligent, praiseworthy labour. 
The book is very English, and rather in the Cam- 
bridge tradition of scholarly brevity and aloofness 
to Continental influences. The list of references 
contains 74 citations and shows only four in a 
foreign language, namely, German; French and 
Italian work, which on the aero engine is by no 
means contemptible, are unnoticed. Having regard 
to the proficiency of the Anglo-American aero- 
engine schools, this omission is not very serious, 
but it is worthy of mention. Whether we copy 
and follow other nations or not, it is of much value 
to watch and study lines of thought and develop- 
ment; Russia and Japan, for example, are at 
present very active in a highly instructive way. 

The book contains 398 excellently printed pages 
divided into 14 chapters, one of which, on the 
Aeroplane and Its Power Plant, is written by 
Mr. W. S. Farren, University Lecturer in Aero- 
nautics at Cambridge. This chapter, apart from 
its own technical merit, has a very marked but 
indefinable value in its influence on the remainder 
of the book; neither the author nor the reader 
seem to get free from the atmosphere, vitally 
needed in the study of aero-engine technique, 
provided by Mr. Farren. One is led to wonder 
whether it would be a desirable feature in all major 
technical works to have a chapter on environment 
written by someone less specialised than the usual 
author. The faculties needed to-day for the assi 
milation and presentation of complex technical 
data are seldom if ever allied to those gifts that 
bestow perspective and balance and a full appre- 
ciation of interactions. Even in this book, despite 
the numerous excellent chapters and articles of 
the highest quality, for which students will be 
grateful to Mr. Pye for many years to come, the 
vigilant eye of a critic cannot remain closed to 
occasional signs of obsession and labour. The 
diagrams number 145, and they are very clear and 
helpful. A fairly careful search, however, fails to 
| reveal a single illustration of an aero-engine. We 
| are reminded of the pride of Lagrange when he had 
| completed his elegant analytical mechanics without 
| a diagram at all. 
| ‘The index is carefully done, with a minor slip in 
| the initials of the late Sir T. E. Stanton, and no 
| mention is made of steam cooling either as a practice 
|or a problem, although this system has still at 
‘least one ardent protagonist. We do not suggest 
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that steam cooling is perfection, but having regard 
to the vast amount of money and time expended 
on it, some authoritative discussion and perhaps 
an attempt at a verdict would be welcome. Perhaps 
the main point for criticism in the book lies in 
the absence of decision and criticism. A great 
deal of useful knowledge is presented with great 
impartiality and the advanced or research worker 
will find the book of great utility. 
tical man, however, has hardly time to think, and 
he needs more pithy help than this book gives. As 
an example, we have the very important problem 
of oil consumption. The author draws upon results 
from commercial-vehicle engines, the pistons of 


which are usually not very similar to aero-engine | 


pistons, but with these results there is still a lack 
of definite conclusion and guidance. This is not 
surprising, for those engine makers who think they 
have mastered the art of controlling oil consumption 
are most silent and reticent. 

When we consider the immense strides made by 
the compression-ignition engine during the past 
five years, especially in commercial vehicles, where 
fire risk and action radius are not so critical as in 
the aeroplane, and when we remember how much 
has been done with these engines in aircraft both 
in this country and abroad, it is impossible to subdue 
surprise that fuel-injection principles and apparatus 
are omitted. 
volume is intended for this part of the subject, 
although this is not suggested in the preface. 


altogether 


Railways and Roads in Pioneer Development Overseas. 
1 Study of their Comparative Economics. By J. E. 
Hotmstrom, Ph.D. London: P. 8. King and Son, 
Limited. [Price 15s. net 

At a certain stage in pioneer development overseas 

the relative claims of road and railway transport 

have to be judged, and Dr. Holstrom comes into 
conference and offers us a technique to fix the 
critical conditions in which transport by rail begins 
to be more economical than by road. He speaks to 


us of the anatomy, the morphology, and the physi- | 


ology of transport, and presents us with a picture of 
the transport problem as an economic organism, 
fed with wealth from different which 
through a series of channels fulfils its function as a 
collector and distributor. He recognises three main 
channels: (1) Virtual Costs—a statistical estimate 
of the total wealth absorbed to create transport 
and the indirect benefits to the country through 
the means of transport. (2) Carriers’ Costs—the 
expenditure incurred by the owner and operator of 
rolling stock. (3) Consumers’ Costs—the rates and 
fares collected from travellers or the owners of the 
goods consigned. 

Basing his survey on the capacity of a transport 
system depending on the load per tractive unit, 
the average speed and the interval between units, 
the author then considers at length the results 


sources 


obtained by porterage, pack and draught animals, | 


motor vesicles, tractor and hybrid systems, and the 
railway train. 

The economic choice between alternative forms of 
transport will depend on the solution of a number of 
interrelated problems, and the answer should give 
the system which requires the least expenditure 
for the maximum profit. There is the cost account- 
ant's work in distinguishing between capacity 
variants, depending on what work the railway 
is able to perform; and traffic variants, depending 


on what it actually does perform; the question of | 


interest, depreciation, maintenance charges and 
other financial problems; and the very important 
work of the locating engineer involving the questions 
of gradients, embankments, bridges, &c. But, as 
the author points out after dealing fully with these 
questions, although a complete solution may not 
be arrived at, for all practical purposes a valuable 
check is supplied by the recorded results of opera- 
tion in the country if the system of transport is 
extended under similar conditions. 

In the chapter on the Physiology of Transport, 
the three quantities—virtual costs, carriers’ 
costs and consumers’ costs—in different transport 
systems are distinguished, analysed and correlated, 
and show in railway transport the falling off in the 
unit virtual costs with increasing traftic; in road 


transport the carriers’ costs are similar to the 


The busy prac- | 


Perhaps a subsequent | 
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virtual costs which fall off with increasing traffic 
but not so rapidly as in the case of the railway. In 
road transport the consumers’ costs must exceed 
the carriers’ costs in a successful commercial 
undertaking by an amount that is fixed on the 
principle of charging what the traffic will bear. 

The greater part of this study is taken up with the 
| discussion and analysis of these governing costs ; 
thus, the virtual costs of railway transport on a | 
number of Colonial and Indian railways are given | 
as a fraction of the traffic density by plotting a 
graph comparable with a similar graph for road 
transport. Consumers’ costs must be fixed at a 
|rate sufficiently low to encourage traffic growth | 
and sufficiently high to cover the amount of the 
| carriers’ costs and profit; they should cover the | 
| virtual costs. 
| The author works out these costs in detail for the 

railway and then turns to road transport to obtain 
| the corresponding figures to allow the comparison 
| between the two systems to be made. He has to 
| attempt to express the costs of roads in terms of the | 
traffic passing over them. 

Five general types of road are recognised, or | 
| stages in the evolution of roads, and he gives the | 
local cost data for these types for a number of | 
cases from P.W.D. records in the Colonies and other | 
overseas countries, taking into account the cost of | 
bridge work, drainage, maintenance, &c., and then | 
estimates the commercial motor standard costs 
and carriers’ and consumers’ costs. He is thus in 
& position to balance the costs on a typical Colonial | 
railway against the corresponding costs in road | 
| transport. 

In the final chapter certain conclusions are drawn 
from the evidence preceding : (1) Ways and works | 
costs in road transport form a much smaller fraction | 
| of the total virtual costs than they do in railway | 
| transport, and these costs are likely to fall still 
|further. (2) In railway transport the general | 
tendency is for the traffic to run in elongated lines | 
or directions, an effect which is minimised by the | 
construction of branch lines ; traffic flows more easily | 
and cheaply along the railroad direction than across 
it. (3) It is generally uneconomical to build a rail- | 
| way through undeveloped territory if many years 
are likely to elapse before the traffic reaches the | 
point where the virtual costs drop below those of | 
road transport. 

By these conclusions it is not, of course, intended 
to invalidate the general case for the railway in | 
development. 

The readers of this book, after carefully studying 
the author’s critical investigations, would also do 
well to consult the paper by Mr. J. W. Spiller, | 
M.Inst.C.E., on ‘ The Respective Merits of Road | 
and Railway for Colonial Development,”’ read before 
the Institution of Civil Engineers last year. In that 
paper Mr. Spiller expressed the opinion that Colonial | 
prosperity is more dependent on an efficient system | 
of railways than on road services, but Dr. Holstrom | 
puts forward a reasoned argument for the con- 
sideration of each case as it affects the development 
of the country. 

The author has collected a very large amount of 
|information bearing on the technical questions 
|involved in his calculations, but the volume is 

really a text book, which will be read by the engineer 
i the economist. The work has been awarded a 
| special Rosebery Prize by the London School of 
| Economics. 
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Technisch-physikalisches Praktikum. 
Julius 


Knosiauch and Dr. We. Koc. 

Springer. [Price 12 marks.) 
ONE is apt nowadays to be rather suspicious of 
| text-books having titles of the type “‘ Physics (or 
Mathematics) for Engineers,” on account of the | 
suggestion they carry of a mythical royal road to| 
mastery of the subject in question; further, | 
experience has shown that frequently such books | 
have been lacking in rigour of treatment, with the 
result that the student is encouraged in adopting 
loose habits of thinking where the fundamental 
sciences are concerned. At the outset, it may be 
stated quite definitely that the present volume is 
not of this type, in spite of its having been written 
with the special needs of the engineer in view. 

While the standard works on practical physics 
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contain implicitly, in fair degree of completeness, 
the methods of experiment involved in the applica- 
tions of physics, it is important to bear in mind 
that the engineer must be able to use these methods 
in direct connection with specific technical questions 
as they arise. It is therefore desirable that he should 
have had some previous training in the mode of 
application of the methods of pure physics in actual 
technical problems, or at least have examples 
before him indicating these applications in particular 
The authors have adopted this point of 
view in evolving the course of experimental work 
described in this volume, which they have employed 
successfully at the Technical High School, Munich. 

Twenty-seven investigations are discussed, cover- 
ing such subjects as the measurement of temperature 
(by mercury thermometers, thermo-elements and 
resistance thermometers), thermometric errors and 
their avoidance, the determination of thermal 
conductivities of heat-insulating materials in various 
forms, radiation phenomena, manometry, and 
several measurements in technical acoustics, such as 
the propagation of sound waves through small aper- 
tures and the determination of absorption coefficients 
of materials. 

The experiments described are not by any means 
elementary exercises, but partake rather of the 
nature of miniature researches; they are corre- 
spondingly detailed and rigorous in treatment, 
besides being copiously illustrated by diagrams, 
graphs, and numerical illustrations. The volume 
would form an excellent basis for a degree course on 
methods of exact physical measurement, and would 
also prove a useful reference book for the young 
research worker in engineering. As a work of refer- 
ence in the heat laboratory it may also be strongly 
recommended. 








THE SCHOKLITSCH BED-LOAD 
FORMULA 


By SamveEt SHU Its. 


THE term “bed load,” although not widely 
used elsewhere, has been adopted as a convenient 
one in the United States of America for at least 
twenty years. Thus, mention of it is to be found 
in G. K. Gilbert’s classical treatise*, published in 
1914. The solids transported by a stream consist 
of suspended matter and other material carried 
along the bed ; together these constitute the solids 
load, an excellent general discussion of which 
has been put forward by J. C. Stevens.t 
The former, composed of the finer débris, 
is regarded as the suspended load, while the 
latter is made up of the coarser material that 
is swept along the channel bed, i.e., carried 
by traction, and is termed the bed-load ; it might 
equally be called the tractional load. According 
to Gilbert, “‘some particles of the bed load slide, 
many roll, the multitude make short skips or leaps, 
process being called saltation. Saltation 
grades into suspension. When particles of many 
sizes are moved together, the larger ones are rolled.” 

In the following discussion, the term “ bed load ” 
denotes the quantity of débris moved in the manner 
described in the above paragraph. Though it is 
sometimes used to designate the material itself, 
the author considers such usage to be undesirable 
and confusing because of the quantitative conception 
conveyed by the word “load.” In line with this, 


|many American engineers actually use the German 


word ‘ Geschiebe,” for the débris making up the 
bed load. (‘‘ Geschiebe,” derived from “* schieben, 
meaning to shove ; hence “ shoved material.’’) 
There has recently been a considerable revival 
of interest in the study of the bed load, the impor- 
tance of which engineers seem to have disregarded 
since the time of Gilbert. This intenser and more 
active interest is a result, partly, at least, of the 
establishment of Research Fellowships by the late 
Dr. John R. Freeman and partly of a wide realisation 


|at the present time that a stream carrying a solids 


load is more a problem of crustal morphology 
than of hydraulics (in the old sense) alone. In 
particular, however, the renewed interest in the 











* G. K. Gilbert, ‘“‘ The Transportation of Débris by 
Running Water,” U.S. Geol. Survey, Prof. Paper 86, 1914. 

+ See “ The Silt Problem,” Proc. Am. Soc. C.E., Vol. 
60, No. 3, Part I, October, 1934. 
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United States seems to be a result, primarily, of the 
initiation of many hydraulic engineering projects 
involving the construction of dams and river works. 
The erection of a dam in a solids-carrying stream 
results in aggradation of the bed in and upstream 
from the reservoir created by the dam; and in 
degradation below the dam.* The regimen of 
the river is upset and the stream aets to change 
its load to fit the new conditions. Since the bed- 
load is part of the solids load, a knowledge of the 
laws governing it is obviously essential. The 
decision as to need and capacity of de-sanding 
works is also dependent on a knowledge of the 
characteristics of the bed load. 

Regulation or correction of a solids-carrying 
stream involves ultimately, in most cases, an artificial 
change in bed load, since its purpose is to induce 
either deposition (accretion: reduced load) or a 
deepening of the channel by scour (increased load). 


The effect, quantitatively, of the various river 
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|in which C is the so-called “ bed load coefficient.” * 
| This is the general form of the Schoklitsch formula 
and states that the bed load (quantity moved per 
unit of time) is proportional to the so-called effective 
discharge, the difference between the instantaneous 
discharge and the critical discharge. It is to be 
noted that this formula is non-dimensional. There 
is nothing in its derivation that restricts its use 
to sands of uniform grain size—an objection some- 
times raised—and it will be shown below that it 
holds also for natural sand mixtures. 

The amount of geschiebe G; transported in a 
given period of time ¢ is :— 
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Experimental Verification of Formula and Deter- 
|mination of Bed-Load  Coefficient.—Schoklitsch 
| tested his formula in a flume with sand, the diameter 


works or methods of regulation on the load is still! ; Fig.1.BED LOAD MEASUREMENTS WITH SAND. 
far from being thoroughly understood. os WO EE A A 

The Schoklitsch bed-load formula}, which it is between 1& 
proposed to consider, serves to compute that portion 
of the total solids load of a river which is transported 
(not in suspension) along the river bed by the tractive 
force of the stream. This formula has been verified 
independently by other investigators, both in work 
on actual streams and in the laboratory. 

Rational Basis of Formula.—The material of the 
bed load is moved by the tractive force of the stream, 
F = wS R, in which w is the unit weight of water, 
S$ the hydraulic slope and R the hydraulic radius. 
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The tractive force does work in transporting the| 4% 
material and, accordingly, the amount moved in a| = 9 , S004  O008 0012 O01 0020 
second (the bed load) must bear some relation to cab ofuct of Slope & Unit Discharge 5Sq...Sq.Ft. per Sec. 


the work performed by the tractive force in the d 
same period of time. When the material is at rest} <9, Fig. 2. ” 
the tractive force with uniform flow is equal to the BS [ ; 1 | | 
resistance offered by the wetted perimeter. As 30°6}— Univorm Sand ‘AX 
































the discharge is increased, a critical flow is reached 3 Mean Dia .0-O12 In. 
at which the bed material just begins to move. . 
From now on, only a part of the tractive force & | 
is used to overcome the resistance of the wetted | o- “| 
| 





perimeter; the rest serves to transport material.| 69.3, | 
If it is assumed that the resistance of the wetted | 7 
perimeter is the same when the bed material is | Yo2— 
in motion and at rest, the bed load must be pro- | s 
portional to the work done by the part of the | ao rx [o-< 
x 
Ss 






































tractive force in excess of that needed to overcome | 
the resistance of the wetted perimeter. The tractive | 
force is the component of the weight of the water | 
parallel to the bed. If A is the cross-sectional | 
area of the stream, the total tractive force per unit 
length of channel is wS A. Let A, be the cross- | 
section of the stream when the discharge is just | 
sufficient to move the bed material. Then, if the | 
width does not change appreciably, the part of the | 
tractive force effective in transporting material 
is wS(A —A,). The velocity of the tractive | 

force is equal to the mean velocity of the bed load, | A 
which isnot known. Ifit is assumed for the moment | co® 
to be proportional to the mean velocity of flow V, | 
te., equal to c,V, the work done by this part of | 
the tractive force is : 
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ce, w8(Q—Q) (1) 


in which Q is the instantaneous discharge and : ail . 

the critical discharge at which the bed seats | ale of oor ha Agr age-By yy ter 

begins to move. Of course, there is a theoretical | for this grade of material is :— >> a ee 

error involved in the substitution of V, A, for V Ao, | a : 

which is somewhat smaller, but the error is of no | G = 1,190 BS (Sq — 0-000538) . - (5) 

practical consequence. Since the bed load G | In this formula, G is the total bed load in lb. per 

1s proportional to this work, it is equal to :— |sec., Bis the width of flume in feet, and q is the 
|discharge per unit width of flume in cusecs per 


~ 


W =c,wVS8(A — Ap) 


G=cwS(Q-Q) - —- (2) | foot, 
in which ¢ is a different constant. | Equation (5) can be rewritten in a general form : 
In a natural stream at a point where the slope | G = a8*(Bg— Bg). . . (6) 


can be considered to be practically constant within | or 
the required limits of accuracy, equation (2) | 


. = 810 — 
becomes :— G=a8?(Q—Q)) . . - (7) 


| For the sand of Fig. 1, Sq, = 0-000538 sq. ft. per 
aida |second and C = 1,190 S*. It appears, then, that 
* “ Retrogression of Levels in Riverbeds Below Dams,” | the bed load coefficient of equation (3) is a function 
by E. W. Lane, Engineering News-Record, page 836, ofthe slope. This simply indicates that the assump- 
— bya ye i ; ; tion made above, the mean velocity of the material 

os) A. Schokiitash, Gtechtshebawegung in Fiiecen wad | 1, proportional to the mean velocity of flow, is not 


an Stauwerken. J. Springer, Vienna, 1926, and (B ~ 
A. Schoklitsch, “‘ Der Geschiebetrieb und die Guuthtohe. |correct, and led Schoklitsch to the tentative con- 


G=C(Q-Q). . . 4) 








fracht,”” Wasserkraft und Wasserwirtschaft, No. 4, 1934, | 


page 37, 





* Loc. cit. (A) 





clusion that the bed load coefficient varied as the 
square of the slope. That it was a good assumption 
will be seen below. 

The advantage of plotting Sq against G, as in 
Fig. 1, lies in the circumstance that this method 
permits a graphica! determination of Sq. This 
is far more accurate and simpler than the determina- 
tion of the critical discharge or depth at which 
movement begins by visual observation. Sq, 
was found to be constant for a given sand; this 
has been verified by MacDougall. 

The New Complete Schoklitsch Formula for Uniform- 
Grain Sands.—Using additional experimental data 
of his own, but mainly the classic flume measure- 
ments of G. K. Gilbert, Professor Schoklitsch has 
recently developed the following formula for uniform- 
grain material* :— 


86-7 

G = —— §'4(Q — Ba) . - (8) 
Vd . 
a 815 B (¢ — q@) m . (8a) 


in which G is the bed load in lb. per second, d 
the grain diameter in inches, and q, the critical 
discharge per unit width of channel in cusecs 
per foot. The value of the latter is : 


% = o-peese . : - (9) 
Ss 
Thus, in the new formula there are no constants 
to be determined experimentally. The original 
measurements were used to derive the above 
formule and not the results as adjusted by Gilbert. 
The bed-load coefficient varies as the 1-5 power 
of the slope instead of the second power as the early 
experiments seemed to indicate. The coefficient is 


C = aS'* and a = wee Equation (9) states that 
d 











§1-3%g, (not Sq) is a constant for a given sand, but 
this is of negligible consequence practically. 

Let y be the specific gravity of the sand, W, the 
space weight or density of the sand in lb. per cubic 
feet, and 7 the voids ratio. Then W,= y 62-4 
< (1 — 7), in which 7 lies between 0-30 and 0-40. 
Expressed in cubic feet per second, the bed load is : 

” 1-39 _— 
Gy = peg 8'5(Q — Ba). —« (10) 

Figs. 2 and 3 show how well the curve represented 
in equation (8) fits Gilbert’s measurements for his 
uniform sands A and G (d = 0-012 in. and 
0-194 in., respectively). 

Although the new formula is arranged for uniform- 
grain sands, it can be applied successfully to mix- 
tures, as will be explained later. However, it 
still has the general form, G = C (Q — Q,). 

Other Rational Verifications.—It should not be 
expected or even hoped that there will be exact 
agreement between various bed-load formule, 
even though they may be rationally developed ; 
knowledge of the mechanics of the bed load is 
too scanty for that. A different assumption or a 
different approach may change an exponent, a 
coefficient, or the final form. Yet reasonable agree- 
ment of form and exponents must be demanded as a 
proof that the general basis is correct. 

The well-known bed-load formula of P. du Boys 
is based on the incorrect assumption that the bed+ 
of the stream is composed of layers of material 
sliding over each other with velocities varying 
linearly from some unknown value at the top 
of the bed to zero at some point in the bed. The 
experiments of Schoklitsch and Gilbert have shown 
that the material of the bed load does not move 
in the manner assumed by du Boys, although his 
formula has given satisfactory results in some cases 
and must, therefore, be considered here. 

The du Boys formula is :— 


G=¥%BDS*(D—D,) ._ .- (11) 


in which D is the instantaneous depth of water and 
D, that at which movement begins ; while y is a 
coefficient dependent on the thickness of the 
assumed layers, their velocities and the critical 
tractive force at which movement begins. This 





* Loc. cit. (B). 

+ P. du Boys, ‘‘ Le Rhone et les Riviéres a Lit Affouill- 
able,” Annales des Ponts et Chaussées, 1879, II, page 149. 
| Ph. Forchheimer, Hydraulik. B. G. Teubner, ipzig 
‘and Berlin. 3rd Ed., 1930, page 535. 
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constant is accordingly a number characterising 
the material of the bed load. 
For wide, natural streams, the Manning formula 


can be written V “—_ D4#S}, in which V is the 
n 


velocity in feet per second, and n the Ganguillet 
and Kutter coefficient of roughness. With this 
formula the value of D in terms of the discharge 
q "If this is 
1-268 8° 

Boys equation, 


per unit width of channel is 


substituted in the original du 
the following results : 


1-2 

If q,'* is substituted for q®-* g,°* to correspond 
with the replacement of V A, by Q, made above in 
deducing equation (1), equation (12) becomes : 

Ivy 
G < aa, 8! 1B (qh? —qi*). —. (13) 
The exponent of the slope is 1-4 here, as compared 
with 1-5 in equation (8a), while the exponent of 
q and q, is 1-2, as compared with 1. This can be 
considered good agreement. 

Another verification, though not quantitative, 
is the fact that equation (8) states general relation 
ships which, according to Rubey,* have long been 
familiar to geologists, namely, that the graded 
slope varies directly as the bed load, directly as 
the size of the material, and inversely as the 
discharge. 

(To be continued.) 


65-TON MACHINERY- 
TRANSPORTING TRAILER. 


Cue 12-wheel trailer for the transport of heavy loads 
which we illustrate in Figs. 1 to 7, on this and the oppo- 
tite pages, 'siInteresting not only on account of its ingeni 
ous construction, but also on account of the reasons 
dictating the adoption of this particular design. Messrs. 
Charles D. Holmes and Company, Limited, Alfred-street 
Hull, like other old-established firms of engine and boiler 
makers, are obliged, from the situation of their works. 
to transport heavy machinery by road to the fitting 
out basin for loading on board ship, marine engines 
being a leading product The trailer that the firm 
used for this transport presented difficulties on account 
of its height, reducing available headroom, &c., but 
more serious than this objection its use gave rise to com- 
piaint from the authorities responsible for the roads to 
the Hull Corporation. Messrs. R. A. Dyson and Com 
pany, Limited, 76-80, Grafton-street, Liverpool, were, ac 
cordingly, commissioned by Messrs. Holmes to design a 
trailer that would remeve these and other difficulties. 
The maximum load-carrying capacity is 65 tons, but 
this weight, plus that of the trailer itself. is so well 
distributed over the 12 triple-tyred wheels that the 
ground pressure is only 0-35 ton per in. of tyre width, 
an amount considerably less than many of the solid- 
tyred lorries now so familiar on the roads. Further, the 
trailer is adequately sprung, the load onthe middle and 
rear axles, for instanee, is equalised by a compensated 
system of springing. The front and middle wheels are 
interconnected so that they “ track "’ when rounding a 





* W. W. Rubey, “ Equilibrium Conditions in Débris 


Laden Streams. Trans. American Geophysical Union, 
1933, »age 504 
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curve. The axles are sprung or pivoted to oscillate in 
a vertical plane so that road camber, irregularities, &c., 
are automatically corrected. 

\ general view of the trailer is given in the photo- 
graph reproduced in Fig. 1, and one of the drawbar end 
in Fig. 2. The platform, which measures 18 ft. long 
by 10 ft. 6 in. wide, is only 2 ft. 9 in. from the ground. 
It is constructed of two main longitudinals, each 
formed of a pair of 8 in. by 3 in. channels, riveted 
together by plates, 13 in. wide by 4 in. thick, to form 
box girders. Each girder is flanked by a similar 
channel, forming the outside frames, and the cross 
connections are also of this section. The general wheel 
arrangement will be clear from Fig. 1. For details, 
Figs. 3 to 7 should be referred to. The four front 
wheels, which are 20 in. in diameter, are mounted in 
line on two axles connected by C-springs to a swivelling 
bogie of channel frames. The connection is of interest 
as allowing for the oscillation of the axle previously 
referred to. The springs, of which there are a pair to 
each axle, have their ends attached to trunnions 
capable of movement round a horizontal axis. The 
trunnions are carried in brackets riveted to the under- 
side of the bogie. The axles are gripped to the centres 
of thé springs by stirrups which transmit the drag as 
well as the dead weight of the vehicle. This axle 
connection is shown in Fig. 5. The drawbar is attached 
to the bogie, and the front part of the main frame is 
carried on a turntable of large diameter. The centre 
pin of the bogie is provided with a lever which, by 
means of coupling rods, &c., steers the middle pair of 
axles so that these swivel to an appropriate angle to 
the front wheels when a curve is being traversed and 
skidding is, therefore, prevented. It will be noted 
that the coupling rods are provided with ball joints at 
several points. 

The middle pair of axles is not sprung but the vertical 
oscillation is provided for by pivoting them at the 
centre as shown in Fig. 7. The pivot itself is capable 
of turning round a vertical axis to provide for the 
swivelling movement just referred to. Both the 
vertical and horizontal pivots are mounted in a casting 
which again is pivoted, this time round an axis trans- 
verse to the main frame. It will be clear from Fig. 3 
that this casting is prolonged at the rear to carry the 
spring trunnion for the rear wheels, These are sprung 
in a manner generally similar to the front wheels, but 
is their axles do not swivel the rear trunnion bracket 











Front View or TRAILER. 


is attached directly to the main frame. The front 
trunnion being, as just stated, carried in a pivoted 
bracket, to the other side of which the middle axle is 
attached, it follows that a balancing action is set up 
between the middle and rear axle and that the part 
of the load supported by the four axles concerned is 
evenly distributed among them. The various bearings 
of the pivoted bracket and those of the axles are all 
fitted with Ransome and Marles needle-roller bearings, 
so that a sensitive response to road irregularities, &c., 
is secured. The middle and rear wheels are 26 in. in 
diameter, and carry the brake drums as shown in 
Fig. 6. These drums are 16 in. in diameter and have 
wide shoes. The brakes are operated by a handwheel 
for each rear axle situated at the back of the main 
frame. The whole of the wheels are mounted on 
Timken roller bearings, and are fitted with triple 
Dunlop solid-rubber tyres. The construction of the 
trailer was carried out at Messrs. Dyson’s Liverpool 
works. The double springs were designed and manu- 
factured by Messrs. Jonas Woodhead and Sons, Limited, 
177, Kirkstall-road, Leeds. 








I'ne Royvat AERONAUTICAL SocreTy.—At a recent 
meeting of the Council of the Royal Aeronautical Society, 
7, Albemarle-street, London, W.1, Lieut.-Colonel J. T. C. 
Moore-Brabazon was re-elected President. The Council 
also awarded the Society’s Silver Medals to Major F. B. 
Halford and to Mr. C. C. Walker, the Simms Gold Medal 
to Dr. L. Aitchison, the Taylor Gold Medal to Mr. F 
Rodwell Banks, and the Busk Memorial Prize to Dr. H 
Roxbee Cox. 


Tue British CHaMBEeR or CommeERcE, Paris.—The 
annual report for 1934 of the British Chamber of Com- 
merce in Paris, which was presented at the recent (lst 
annual meeting of the Chamber, contains some interest- 
ing data regarding Anglo-French trade, such subjects a8 
French taxes, French Customs “ expertises,” double 
taxation, British Customs duties and import regulations, 
and marks of origin on imported goods, being dealt w th 
in an authoritative manner. Full particulars are a's° 
given regarding the many activities of the Chamber, ! 
only in Paris, but also in Bordeaux, Boulogne, Cala 
Le Havre, Lille, and Rouen, and the little book closes 
with a list of members (British firms) and associates 
(French firms). The offices of the Chamber, which was 
founded in 1873, and incorporated in 1906, are at 6, Rue 
Halévy, Place de |’Opéra, Paris 9e. 
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OF GAS 


CARBURETTED WATER Gas. 


AFTER an adjournment, for the purpose of holding 
a meeting of contributors to the Benevolent Fund of 
the Institution, the session was resumed with a lecture 
by Dr. Arthur G. Glasgow on “‘ The Tactical Use of 
Carburetted Water Gas as a Coal Gas Auxiliary.” 
In this, he urged the use of auxiliary carburetted 
water gas in accordance with a definite plan, pre- 
determined on a basis of normal seasonal variations 
in the demand for gas, and not so much controlled by 
the current fluctuations in the immediate requirements 
of gas and coke, which might be reasonably com- 
pensated by corresponding variations in coke storage, 
when the appropriate percentage of carburetted water- 
gas plant capacity to ordinary coal-gas capacity had 
been determined. The first consideration in dealing 
with the relative capacity of the carburetted water-gas 
plant was purely a local question, depending on the 
relative manufacturing costs. By dealing with a 
representative example having a total annual produc- 
tion of 4,000 million cub. ft., of which 800 million cub. ft. 
were carburetted water gas, Dr. Glasgow brought out 
his various points. In the case taken, the maximum 
week’s output was just double that of the minimum 
week. In the summer months, the minimum coal-gas 
production was 50 million cub. ft. for a period of 16 
weeks, and the carburetted water-gas production 
varied between a minimum of 13 per cent. and a 
maximum of 21 per cent. The maximum output on 
the coal-gas side, of 74 million cub. ft. per week, would 
be required for a period of 15 weeks, with a make-up 
of carburetted water gas averaging 35 per cent., 
but attaining 41 per cent. on the maximum day. 

By working on such a definite pre-arranged plan, 
the author showed that it would thus become possible 
to operate two-thirds of the coal-gas works plant at 
full load continuously during the year, but it was 
possible to have one-fifth of the plant out of action at 
any time during the six months in the middle of the year 
for reconditioning. 

e place of carburetted water gas in a properly- 
designed scheme gave rise to the suggestion that its 
auxiliary use afforded the only means of substituting 
gaseous for solid fuel in Great Britain. It not only 
enabled the gasification of raw coal to be continued 
until it became more profitable to sell the still remaining 











coke as coke, rather than as gas, but it provided peak- 
load gas at three-fifths of the cost of peak-load coal 
gas. In the case dealt with, where a definite scheme 
of 20 per cent. carburetted waver-gas output was 
decided upon, it was shown that the financial benefits 
accruing were slightly more than the total cost of 
the carburetted water gas, including capital charges. 
The lecturer concluded by showing the economic 
features which indicated that the heavy-oil duty should 
not apply to oil used in carburetted water-gas plants. 


Waste-Heat Recovery. 


In the first contribution submitted at the Thursday 
morning session of the meetings, Major W. Gregson 
dealt with ‘‘ Waste-Heat Recovery from Retort 
Settings.” After a few general introductory remarks, 
the author supplied a theoretical analysis of the flue- 
gas conditions under varying relations of waste-gas 
temperature and excess air, to show the limits of pure 
regeneration on the secondary air with hot producer- 
gas firing, and the potential steam yields by the 
application of waste-heat boilérs, 

Heat losses in the flue-gas circuit after leaving the 
combustion chambers were due to the infiltrationof 
cold air, and such actions as radiation and convection. 
Badly-fitting inspection doors, sight holes, and dampers 
were prolific causes of the first, as well as the general 
differential diffusion due to porous brickwork in the 
flue system. One of the greatest difficulties in advanc- 
ing the case for waste-heat recovery in the gas industry 
was that of convincing engineers that stack tempera- 
tures were no criterion of carbonising efficiency. The 
complete cure for the diffusion trouble was to enclose 
the flue system in a steel casing, the first cost of which 
was soon met by relief from flue maintenance. Radia- 
tion and convection losses could be reduced to a very 
small percentage by the use of proper systems of lining. 
Not less than 3 in. of high-class insulating brick, such 
as that with a base of diatomaceous earth, with a 
protecting layer of 44 in. of firebrick, was a well-tried 
combination for a steel-cased flue system. Where 
the best quantitiatve results were required, external 
lagging with suitable magnesia compound could be 
added. On tests carried out with quite extensive flue 
systems, the total heat loss between setting off-takes 
and boiler intakes had not exceeded 3 per cent, of the 
heat leaving the off-takes. 

The fundamental fact had to be recognised that the 
choice of equipment for waste-heat recovery depended 
upon the nature of the heat-transfer problem involved. 
At high temperatures the bulk of the heat transfer 
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was by radiation. Experimental 
work had shown that with a boiler 
furnace temperature of 1,250 deg. C. 
and a stack temperature of 250 
deg. C., approximately 70 per cent. 
of the heat transfer was by radia- 
tion, and the remainder through 
contact actions. An_ effective 
waste-heat boiler, handling low- 
grade gases, as compared with 
those associated with solid-fuel 
firing practice, must be designed to obtain the best 
results from the intimate molecular contact between 
the hot gas particles and the boiler heating surface, 
on the principles developed by Nicolson. The fire- 
tube boiler was now practically standardised as the 
waste-heat boiler for gas-works practice. With it, 
by forcing the gases through suitably-proportioned 
heating surfaces at velocities which caused turbulence 
and accelerated molecular impact, the outgoing gases 
were reduced in ordinary service to 50 deg. C. above 
saturated steam temperature. Where induced draught 
was considered relatively too expensive in capital out- 
lay, a natural draught fire-tube type of boiler, rejecting 
its gases at a sufficient temperature to maintain 
the requisite pull, was a simple arrangement. It had, 
nevertheless to be recognised that natural-draught boilers 
rendered the settings very sensitive to drafting condi- 
tions, and their adoption needed much care and thought 
on flue lay-outs and other details. Induced draught, 
apart from the more effective heat transfer, gave 
complete positive control on the settings under all 
conditions of service. 

In the modern high-gas velocity waste-heat boiler 
many characteriétics were incorporated, quite apart 
from pure heat-transfer efficiency, to ensure a reliable 
easily-maintained steaming unit, suitable for practically 
continuous service. These were tube cleaning, on the 
gas side plugs for the entry of rods and brushes, or, 
in the case of induced-draught installations, means for 
introducing coarse wood chippings to increase the 
activity. On the water side, the necessity for cleaning 
should be avoided, as far as possible, by suitable feed 
treatment. Grouping of the tubes in a waste-heat 
boiler in nests to allow ingress for cleaning was 
preferable to the form where a completely withdraw- 
able tube assembly was effected by bolted end plates, 
because the latter occupied time in breaking and 
remaking joints, and even when a tube nest was with- 
drawn it was practically inaccessible except for the 
outside tubes, without complete dismantling. Super- 
heaters were, of necessity, located in the boiler intake 
chambers, below 700 deg. C. in the flow of the gases, 
but above that temperature were protected from the 
gas stream flow and arranged for radiant-heat 
absorption. Mechanical induced-draught equipment was 
a vital link in waste-heat boiler design, for its failure 
meant the shutting down of the boiler. 

Where water-gas plants were made self-contained 
with their own waste-heat boilers, it was quite normal 
practice for the waste-heat boilers on the retorting 
side of a gas works to deal with all the rest of works’ 
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steam and power requirements. Where load fluctua 
tions called for subsidiary steam, it would be obtained 
from flue-fed boilers, or by the use of producer gas on 
heat boilers. Test figures with eight typical 
gas-works installations showed results, as steam, 
actually varying in heat equivalent from 70-4 per cent. 
to 74:2 per cent. of that contained in the gases in the 
waste-heat flue with continuous vertical retorts, 72-7 
per cent. for chamber ovens, and from 56 per cent. to 
61 per cent. with horizontal retorts. These results were 
obtained from the logs of existing representative plants. 


the waste 


PREPARATION AND UTILISATION OF COKE. 


In the next paper, Mr. W. L. Boon, manager of the | 
discussed | 


London and Counties Coal Association, 
‘* The Preparation, Marketing and Utilisation of Coke. 
In regard to coke quenching, he said that the general 
practice for coke produced in horizontal retorts and 
chamber ovens was to use simple water spraying, 
flume conveyors, or quenching tanks. In such systems 
there was a complete loss of the sensible heat which 
the coke contained at the time of its discharge. Wet 
quenching, no matter how it was improved, was 
productive of a greater amount of breeze and dust 
than would be the case with dry cooling. The cost of 


” 


operating was also a factor of importance. It needed 
about 14 tons of water to deal with a ton of coke, 
and consequently the pumping costs were high. In 


addition to this, it resulted in the formation of large | 


clouds of water vapour, which carried with it sulphuric- 
acid gases detrimental to the steelwork with which they 
came into contact. 

Dry cooling deserved examination, not only because 
of its undoubted economic advantages, but because it 
was becoming more and more essential to meet the 
increasing demand for fuels with low moisture content 
rhe dry-cooling plants had been evolved to meet 
different conditions of and plant, and 
three general systems, viz., bunker type, unit-chamber 
type with water-tube and unit-chamber type 
with ring boilers, 

For large capacities, and particularly where ground 
space was limited, the bunker-type system was used. 
The plant consisted of a brick-lined and well-insulated 
chamber, into which the incandescent fuel 
periodically charged by a skip hoist. 
installation at the Dagenham Works of the 
Motor Company, the bunker type of plant was used, 


site 


boilers, 


of 200 lb. per square inch and superheated to 600 
deg. F. The average steam production per ton of 
coke cooled was 1,100 lb. Power consumption was 
about 3 kW-h per ton of coke cooled. This plant 
dealt with 700 tons of coke every 24 hours in two 
cooling units. In normal service, the coke was cooled 
from 1,800 deg. F. to about 570 deg. F. At Ziirich 
gas works, the unit-chamber type of dry-cooling plant 
was used, with water-tube boilers, It comprised four 
units, arranged in two blocks, and had a cooling capacity 
of 500 tons of coke a day. Steam was produced at 
172 lb. per square inch pressure, and the average 
quantity produced per ton of coke cooled was about 
1,100 Ib. The third form of cooling plant, that using 
ring boilers, was probably the most modern type of 
dry cooler It was applicable for coal batches up to 
about three tons, and was particularly suitable for 
small gas works, although it was equally useful in 
larger undertakings. For coke batches up to 10 cwt., 
the heat transfer was effected solely by radiation, 
but for larger batches the units were equipped with gas 
circulation, and thus worked partly by radiation and 
partly by means of cooling gases. The plant consisted 
essentially of a boiler, with a large internal flue, arranged 
for the accommodation of the coke receptacle on rollers, 
and provided with return smoke tubes. Operating 
very low, as no power or additional 
labour was required to work it 

Dry-quenched coke had, in addition to greater 


expenses were 


included | 


was | 
In the recent | 
Ford | 
| 


in association with steam plant working at a pressure | 





calorific value than the wet type, the further advant- 
ages of being stronger and containing less breeze. In 
handling a material like coke, the machinery employed 
should avoid shock, prevent attrition, and effectively 
carry the product with a minimum of breakage. The 
normal system was by a simple belt conveyor, possibly 
the cheapest method of conveying. The material should 
not be dragged or pushed. 

Rotary, jigging, rciprocating and balanced high- 
speed vibratory screens were effectively used for coke, 
either as single or multiple-deck units. In the older 
types of rotary or revolving screens, sharp edges 
tended to be broken away, thus impairing ignition 
characteristics. A vibratory screen needed less space 
and had greater efficiency. The perforated rubber- 
sheet conveyor, with alternating valleys and ridges, 
was now finding considerable favour. The action was 
gentle, and but little breeze was produced. The 
design of the belt was simple, as well as the mechanism 
for its operation, and less than 2 h.p. were required | 
for working a screen capable of dealing with 10 tons 
Storage 


per hour, 


| 
| heat-value basis with raw coal. 
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consideration from the standpoints of reducing the, 


amount of degradation and segregation it suffered. 
Spiral chutes had proved of advantage in this respect. 

The trade in coke was divided approximately in the 
following proportions :—Domestic coke boilers, 47 per 
cent. ; large-scale central-heating plants, 35 per cent. ; 
industrial uses, 14 per cent.; and domestic open fires, 
4 per cent. The return for open fires did not indicate 
that the industry had taken adequate advantage of 
possibilities in the domestic use of smokeless fuel. 

Coke firing for central-heating plants had been 
developed considerably within the last three years. 
The notable advance, made in 1931, of introducing 
the gravity-fed coke-fired boiler had had a marked 
effect, and the duty on imported fuel oil was another 
factor which considerably influenced recovery. The 
efficiencies of modern coke-fired gravity-fed boilers 
had now been increased to a degree beyond that 
obtainable with oil-fuel systems, and flexibility had 
been greatly improved. On a basis of fuel costs 
per therm, a comparison of coke and electrically- 
heated plants showed coke at 1 -8d (considering coke at 
32s. 2d. per ton) and electricity at 7-5d. (taking elec- 
tricity at 0-25d. per unit) 

Comparative tests of evaporation with fuel oil, coal, 
anthracite and coke, recently conducted in London 
under the observation of technical representatives of 
the different fuel supplies, showed that the heating 
value of coke can properly be compared on a purely 
In the averages of a 
two-days test, the fuel costs per 1,000 gallons evapora- 
tion worked out as follows :—Welsh steam coal, 16s, 4d, ; 
anthracite grains, 15s. 44d.; gas coke, 13s. Ojd.; and 
oil fuel, 208. 10d, 

The meetings were concluded with the presentation 
of a presidential certificate to Mr. C. Valon Bennett, 
and the installation of Colonel W. Moncrieff Carr as 
president, and Messrs. Stephen Lacey and H. C. Smith 
as vice-presidents, 








TILTING TEST STAND FOR 
BRISTOL AERO ENGINES. 


MODERN aero engines, and more particularly those 
employed on military machines, are often required to 
operate for considerable periods with the axis at a 
large angle with the horizontal, as for example during 


of coke should receive greater| climbing and diving, looping the loop and other 
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manceuvres. The conditions of operation are par 
ticularly severe during terminal nose dives, and to 
ensure uniform operation of the engine in all such 
circumstances, Messrs. The Bristol Aeroplane Company. 
Limited, Filton, Bristol, have now installed a tilting 
test stand in their line of test hangars in the engin: 
department. This allows the engine on test to be 
tilted either up or down to simulate climbing or diving 
conditions. The stand is shown in the above illustra- 
tion, and it will be seen that it is a stiff structure 
built up from rolled-steel sections, the engine mounting 
being incorporated in a trunnion carried in bearings 
in the two end frames. This trunnion can be revolved 
from the test cabin beside the stand through an angle 
of 180 degrees, so that if required, the engine under 
test may be made to assume a vertical position to 
simulate vertical climbing or diving. The feed lines 
for the lubrication system are actually mounted on 
the trunnion arm and therefore move with the engine. 
but the remaining feed lines, together with all the 
controls, are made with flexible connections so that the 
movement of the engine shall be as unrestricted as 
possible. The controls are actuated by means of 
Arens cables. The engine shown in the illustration 
is one of the latest Pegasus models, but the stand can 
also be adapted to other units, as required. The equip 
ment enables any discrepancies arising from the 
inclined engine axis to be eradicated before the engine 
leaves the maker’s hands, instead of being left until it Is 
installed in the aircraft, and thus ensures not only that 
the efficiency under all circumstances of flight shall be 
a maximum, but eliminates time and trouble to the 
customer in making adjustments. 








British STANDARD SPECIFICATIONS FOR LEAD PIPE. 
Two specifications, recently issued by the British 
Standards Institution, refer to lead pipes. The first, 
designated No. 602-1935, is for ordinary lead pipes, 


| whilst the second, No. 603-1935, is for lead pipes made 


9 


of B.N.F. ternary alloy No. 2. This, a lead-tin-cadmium 
alloy, has been developed, as our readers are aware, by 


the British Non-Ferrous Metals Research Association. 


| The pipes covered by the two specifications range '= 


| according to the pu 


diameter from 3 in. up to 6in., and are of different w eights 
for which they are to be used. 
The specifications lay down the chemical composition 0! 
the material employed, the weights for the various sizes 
of pipes, and the turn-pin test. Copies may be obtained 
from the B.S.I. Publications Department, 28, Victoria- 
street, London, 8.W.1, price 2s. 2d. each, post free. 
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LABOUR NOTES. 


In the June issue of the Amalgamated Engineering 
Union’s Journal, Mr. Little, the president, gives an 
account of the proceedings at two conferences with the 
Engineering and Allied Employers’ National Federation 
on the subject of the Provisions for Avoiding Disputes. 
At the earlier meeting, he says, the Union submitted 
“some very comprehensive amendments” to the 
agreements and gave “strong reasons” for their 
adoption. ** We stated,” he proceeds, “that there 
had been cases where the agreements had not only 
been misinterpreted, but had also been wrongly 
implemented, and that we had also had a disquieting 
experience of interpretations given on certain clauses 

. which actually, in effect, made a considerable 
proportion of the clauses covering * procedure for dealing 
with questions arising’ quite inoperative. After a 
very lengthy statement, in which the reasons were 
given, on behalf of the Union, for the desired changes, 
the employers replied, stating their impression of the 
effect of the suggested amendments and then informed 
us that the matter would have to be dealt with by their 
Committee.” 





At the second conference, Mr. Little goes on to say, 
“the employers pointed out that many other unions, 
in addition to our own, were also affected by these 
agreements. They directed attention to the fact that 
any change in the text may have to be considerably 
extended not only to meet our views but the views 
of others who were concerned therewith. They 
submitted the following evidence to prove that the 
agreements were operating effectively: 1,565 works’ 
conferences had been held under the procedure; of 
these, 649 had resulted in a local conference and only 
280 had proceeded to Central Conference. These 
figures were supplemented by another statement which 
showed that there had been 725 conversations and works’ 
conferences’ held under the procedure, of which 75 
resulted in a local conference and only 41 proceeded 
to Central Conference ; and, in their view, these figures 
indicated that, however much we may disagree in 
regard to certain provisions, the document does provide 
an opportunity for settling difficulties, of which we 
have availed ourselves, and the figures themselves 
provide a rather complete justification for the existence 
of such arrangements.” 


“ After a very lengthy discussion,”’ Mr. Little says, 
“the employers felt that further information was 
very necessary, and it was suggested to the Union 
‘that those of our members who were pressing for amend- 
ments to the agreement should be requested to supply 
the necessary data that would be useful to us when 
seeking to amend the document.’ ” 


The writer of an editorial note in the same issue of 
the Journal declares ‘‘ emphatically” that so far as 
the engineering industry is concerned, there is no shor- 
tage of skilled workers. ‘‘ Our unemployed members,” 
he says, “‘ still exceed 18,000, notwithstanding the 
fall in unemployment that has improved our position 
from this standpoint in the last 14 or 15 months. 
Official figures in the Ministry of Labour Gazette show 
that there are nearly 120,000 unemployed workpeople 
in our industry, taking all its branches together— 
over 72,000 in general engineering, over 6,000 in electri- 
cal engineering, nearly 13,000 in marine engineering, 
over 6,000 in constructional engineering, and nearly 
21,000 in the motor-vehicle, cycle and aircraft branches 
—a total of 118,815 of unemployed workpeople in this 
one great industry. The total is divided over all the 
geographical divisions of the country, and is heaviest 
in the North-Eastern and North-Western divisions, 
Scotland and the Midlands. In these four divisions 
there are practically 100,000 insured workpeople 
belonging to the engineering industry who are out of 
work. There is absolutely no evidence that the 
demands of engineering employers for skilled labour 
in any branch cannot be supplied from the great body 
of unemployed workpeople.” 


During May, the home branch membership of the 
Amalgamated Engineering Union increased from 
189,038 to 191,294, and the colonial branch member- 
ship from 23,788 to 24,183. The number of members 
in receipt of sick benefit decreased from 3,439 to 3,039, 
and the number in receipt of superannuation benefit 
from 13,998 to 13,983. The number in receipt of 
donation benefit decreased from 5,234 to 4,600, and the 
total number of unemployed members from 18,71] to 
7,815. 


The thirty-sixth annual report of the General 


Federation of Trade Unions states that during the 
last, 


twelve months which ended on March 31 
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26,562/. 18s, lld., and the benefits paid out to 
1,5281. 4s. 3d. The number of affiliated societies is | 
95, of which 64 are on the higher scale, 28 on the lower 
scale and 3 on both scales, The membership on which 
contributions are based is 360,576, of whom 226,571 
are on the higher scale, 124,735 on the lower scale and 
9,270 on both scales. The gross membership is 
370,158. ; 


In a note on the financial position of the organisation> 
Mr. Appleton, the general secretary, states that the 
Liverpool mortgage of 50,000/. has been repaid. ‘* The 
Mersey Docks and Harbour Board,” he says, “‘ anxious 
to reduce its interest commitments, offered to repay 
60,0001., or convert to 3} per cent. stock. The Manage- 
ment Committee accepted the repayment of 40,0001. 
and converted 20,000/. The larger sum was used in 
paying off the overdraft at the C.W.S. Bank. At 
March 31, 1934, this overdraft totalled 100,5701. At 
March 31, 1935, this had been liquidated and a credit 
balance of 14,0251. created. The total assets of the 
Federation at the latter date amounted to 174,4791.”’ 


Mr. Appleton, in the course of his annual review, 
expresses the opinion that, under modern conditions of 
production, unemployment is inevitable. ‘‘ A certain 
percentage,” he says, “‘ cannot be avoided, and this 
no matter what economic system is operating. Mass 
production and drastic changes over from type to type, 
and method to method, inevitably involve periods 
during which employment in particular sections of 
industry ceases altogether, or becomes irregular. These 
periods arise because production must precede con- 
sumption, and because it is quite impossible to measure 
the future extent or nature of demand. What Govern- 
ments can do is to shorten the duration of the evil 
period by removing obstacles to trade, whether these 
arise from doubtful currencies or restrictive regulations. 
They can do much by stimulating originality of design, 
by encouraging the development of skill, and, as in 
Russia, eulogising the psychological and sociological 
value of achievement. They can also disseminate 
knowledge concerning the principles upon which trading, 
particularly international trading, is based. Govern- 
ments can do these things without risking trading 
losses, and, what is equally important, without having 
to go to war to secure or retain markets for the com- 
modities which their people produce.” 


At Geneva on Wednesday last week, the International 
Labour Conference accepted the following resolution 
submitted by the workers’ group :—‘* The Conference 
considers that a general convention should be adopted 
based on the principle of a 40-hour week with the 
maintenance of the standard of living of the workers ; 
this convention would constitute the framework within 
which the different industries would be placed.’ The 
resolution was adopted by 54 votes to 49. A clear 
majority suffices in the case of a resolution in a general 
meeting, although a two-thirds majority would be 
necessary to secure a convention. The League corre- 
spondent of The Times says that the discussion has not 
gone far enough to show how widely different are the 
conceptions which exist about the meaning of a 40-hour 
week. With some countries, he observes, it is obviously 
intended that the 40-hour week is to be attained by 
work-sharing and will involve the reduction of in- 
dividual wages. Italy is apparently among these 
countries. In Great Britain, as was made clear by 
Mr. Hayday, the workers’ delegate, the workers desire 
a 40-hour week with the maintenance of the standard 
of living and of earnings. 


A week or two ago sixteen trade unions which 
have members in the employment of the Co-Operative 
Wholesale Society, jointly made a request to that 
body for a five-day working week, with a maximum 
of 40 hours and no reduction of pay. They pointed 
out that the five-day week of 40 hours was the aim 
of the Trades Union Congress policy and that some 
of the more enlightened employers had conceded it 
to their workpeople. An approach, it was stated, was, 
therefore, made to the Co-operative Wholesale Society 
with considerable hope, since that great manufacturing 
and trading concern had always been regarded as a 
pioneer in everything that made for the well-being 
of their employees. The wages committee of the 
C.W.S. directorate have replied to the effect that it 
would be exceedingly difficult at the present time to 
accede to the joint application. The directors, it is 
stated, have every sympathy with the movement for a 
40 hour working week, but, they point out, as a manu- 
facturing and trading organisation, the C.W.S. must 
market its goods in competition with private firms 
which, even now, do not observe the conditions enjoyed 





|the revenue from contributions amounted to| The weekly organ of the International Labour 


Office at Geneva states that in a letter to the French 
Minister of Labour, the Federation of Metal and 
Mining Industries has given reasons for opposing the 
introduction of holidays with pay. The communication 
states that the Federation is amazed that consideration 
should be given to the proposal to draft regulations 
which would impose further charges on employers 
in the middle of a depression. According to the 
Federation’s estimates, these charges would be about 
1,000 million francs a year, without taking into account 
the additional expenses resulting from the disorganisa- 
tion of services by the absence of workers on holiday. 
The replacement of workers on holiday, especially 
so far as skilled workers are concerned, is open to the 
objection that it would be difficult, and often even 
impossible, to find properly qualified substitutes. 
This difficulty would lead employers to close down their 
undertakings for several days and give holidays to 
the whole staff at once. It would be impossible, 
however, to close down some undertakings, especially 
those working on continuous processes, those carrying 
on public services, &c. Besides this, fixed general 
charges, such as amortisation of capital, salaries, taxes, 
&e., do not decrease when production is reduced. 
These charges being spread over a smaller output 
will weigh more heavily on each unit, and the cost 
of production will consequently be increased. The 
fixed general charges being about equal to labour 
costs, the Federation considers that it would be neces- 
sary to double the amount of the estimate. 


No argument, it is claimed, can be based on the 
fact that undertakings are organised to cope with 
absences due to various causes, such as accidents, 
illness, &c. As the introduction of holidays with 
pay would considerably increase the number of days 
of absence of each worker, the numbers* employed 
would no longer be sufficient to cope with absences 
which would be much more numerous and would be 
concentrated at a particular time of year. To maintain 
production, it would then be necessary either to engage 
more labour or to have recourse to such an alteration 
of methods of work as would dispense with labour 
to the utmost possible extent and make output inde- 
pendent of the amount of labour available. In con- 
clusion, the Federation declares that it is impossible 
to consider the introduction of compulsory holidays 
with pay, not because of any hostility to the principle, 
but solely on account of the consequences. It is noted 
that, so far as salaried employees are concerned, 
holidays with pay are now customary. 


In returning thanks to the International Labour 
Conference, which is now in session at Geneva, for 
electing him as president, Colonel Cresswell (South 
African Government delegate) said that it seemed to 
him clear that our habits of economic thought and 
action, which have become second nature in us, are 
those which were engrained in us through the long 
ages when our physical power to produce anything 
was limited to our own bone and muscle, Those habits 
are based ultimately on a state of things in which, if a 
man had a job in hand beyond his own unaided capacity 
to achieve, he had to get another man’s help, and was 
compelled as civilisation developed his sense of equity 
to give him in return a more and more reasonable 
share of the value of the completed job. It was from 
this root principle, so to speak, that the whole compli- 
cated structure of our economic civilisation developed, 
and it was this that in a broad sense endowed our 
economy with its self-regulating faculty and that auto- 
matic maintenance of equilibrium between production 
and consumption which in our time it had lost. 


Following that line of thought, Colonel Cresswell 
went on to say, and recognising that the feature which 
distinguished our age from all past time was the 
increasing substitution of mechanical power for human 
energy and the consequent progressive elimination 
of man the consumer from production and the economic 
process, did it not seem a reasonable conclusion that 
any practical measures which could be taken to counter 
that eliminating tendency, always without hindering 
the development of our new productive capacity, 
would be measures which, in virtue of being applied 
directly to the root cause of our economic maladies, 
would be the more likely to set us in the way of a 
return to a condition of economic health and healthy 
economic development ? In the last analysis, surely, 
the natural concomitant to this endowment with 
power over matter beyond the ability of man to con- 
ceive in the long ages past, should seem to civilised man 
to be a shorter part of his span of life, whether measured 
by hours in his week or the years in his lifetime, being 
absorbed in arduous toil to satisfy his material needs, 
and a greater part being free to satisfy his higher 
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aspirations and faculties. 
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CROSS-CHANNEL MOTORSHIP 
*““QUEEN OF THE CHANNEL.”’ 


Tue first British motorship for cross-Channel work, 
Queen of the Channel, will be put into commission on 
Saturday, June 22. Thereafter a daily service will be 
run, embracing Ostend, Calais and Boulogne, in con- 
nection with the Gravesend, Tilbury, Southend and 
Margate Continental service. The vessel has been 
constructed by Messrs. William Denny and Brothers, 
Limited, Dumbarton, for Messrs. London and Southend 
Continental Shipping Company, Limited, 5, St. Helen’s- 
place, London, E.C.3, and, we understand, during her 
two-days acceptance trials gave very satisfactory 
results, the contract speed of 19 knots being well 
maintained. The absence of vibration from the 
propelling machinery and auxiliaries during the trials 
was the subject of general comment from those present, 
and it is stated that the vessel ran as smoothly and 
quietly as a turbine-driven steamer. 

The vessel as will be clear from the photograph and 
plans reproduced in F'gs, 1 to 7, on this and the op- 
posite pages, is exclusively for passenger traffic on short 
voyages. There is no provision for cargo, neither are there | 
any cabins with berths for passengers. In consequence, 
a large amount of space is devoted to public rooms, an 
arrangement which is reflected in the external appear- 
ance, the main deck and promenade deck showing 
broadsides of large rectangular windows, The profile | 
is attractive; there is a slightly raking stem and a 
eruiser stern, the latter being improved by a small | 
open-railed quarter deck. The upper works are well | 
proportioned and the two pole masts and two fannels | 
are nicely placed and raked. It must be said, however, 
that the forward funnel has been fitted merely to comply 





| 
| 


| above are situated on this deck forward; between the 


jand aft of the funnels is a second companion way. 


| forward and aft of the funnels that the passengers have 


cutting off the bow machinery, &c. 
| mast, the deck is converted into an observation lounge, 


with public opinion, being a dummy, but serving as a 
chair locker. The outside hull is painted white with three 
green fore and aft strip lines and green boot topping. 
The vessel is 255 ft. long by 34 ft. broad by 11 ft. 6 in. 
deep to the main deck. The mean draught is about 
7 ft.6in. There are twin screws situated well forward 
of a balanced rudder. There is also a rudder at the 
bow. This latter is hand-operated. The steering gear 
for the main rudder is situated underneath the 
quarter deck and is electrically driven. The warping 
capstan on the quarter deck and the windlass forward 
on the promenade deck are also electrically driven. 
Control 1s, of course, from the navigating bridge, and 
as there are docking telegraphs to both ends of the 
vessel the smoothness of handling necessary for a 
passenger vessel of this type should be readily secured. 
The total number of passengers that can be accommo- 
dated is about 1,600, an ample amount of both open-air 
and covered space being provided. Part of the former 
is situated on the boat deck, which is about 144 ft. 
long overall. The master’s quarters, wireless office, 
and a companion way with the navigating bridge 


funnels is a small house containing a refreshment bar, 


Four lifeboats, each 24 ft. 6 in. by 7 ft. 9 in., are carried 
on this deck and a number of buoyant seats so arranged 


an unrestricted outboard view. 

The promenade deck, of which a plan is given in 
Fig. 5, is covered for most of its length. Forward 
there is a short open space terminated by a barrier 
Aft of the fore- 





by carrying up the ship's sides to the boat deck and ' 

















closing the space across the ship by a curved front. 
Both the sides and front are provided with large closely- 
spaced windows. The lounge provides seating accom- 
modation, in comfortable basket chairs, for 92 persons. 
The majority of the chairs, it will be seen in the plan, 
are arranged in a manner somewhat similar to the 
seats of a touring motor coach, that is, the passengers 
have an oblique outlook forward. Aft of the observa- 
tion lounge is a deck house with an ample alleyway 
each side. The alleyways, as well as a large deck area 
aft of the house, are roofed in by the boat deck giving 
additional covered space open at the sides. This space 
is provided with buoyant and sparred seats. The 
deck still farther aft accommodates two more life- 
boats of the same dimensions as the other four. The 
deck house includes a smaller lounge with refreshment 
bar, a shop, and ticket and money-changing offices. _ 
The main deck, of which a half plan is given in Fig. 6. 
has a bow division containing accommodation for the 
petty officers, &c. Next comes a dining saloon, seating 
88 persons. Amidships on this deck is the lavator) 
accommodation, galleys, pantries, bars, &c., and a 
ladies’ cabin, aft of which is a second dining saloon. 
seating 116 persons. These saloons are well lighted, 
the spacing of the windows being very close in the 
larger saloon, and are panelled, together with their 
entrance vestibules, in polished mahogany. _The 
ceilings are flush panelled below the bottom of the 
beams and the floors are covered with coloured linotile 
designed in large squares. Further dining accommoda 
tion is provided on the lower deck by two saloons, each 
seating 32 persons. These are panelled in polished oak. 
different treatments being adopted in each case, and 
are arranged for the convenience of parties of passenger 
who may desire to dine together. As the total dining 





ENGINEERING. 





‘seiqy pe}ejel puv [oom ‘11ey Jo selpnys 
Aei-x uo sueded siy jo y00dses ul. ‘spoey jo Azisu0Atug 
ey 38 sorsfyd o[19x04 Ut Jemnqoe] ‘Ainqasy “, *MA “IW 0} 
E61 JO} ozlIg UBIUOJOY 94} popreMe CABY UOI4NZIZSUT 
jpAoy oy} jo sueZVUBW OY —' NOLLOLIISN] IVAOY GH, 


"PEST ‘Lady U1 $68‘0E 43144 poredu0o 
‘C61 ‘lady ul poreysiZe1 o10M SojoTyYoA JOyoUI Mou gIL‘gE 
By} smoys jaodsuBly jo Jo4sIUI;_ oYy3 Aq ponsst UINjer Y— 
‘NIVLIUG LVSUs) NI SHIOINAA UOLOW 40 NOLLVULSIONY 








"PPY Je[noysed 104} UI s10q{0 pue USUTEITM 04 
e8n 38aI3 JO eq []IM FI Peaotjoq st 41 ‘euITZ ouTes 044 FY 
‘TyINy 04 esodind jeweds umo sm9y44 eAvYy ‘postUZOoaI 
at Ft ‘YoryM ‘suOTzENJZey UOIZNyYsUT OY} JO UISTOIZLIO B 
88 pepuszUr 4OU SI OpINy) 043 4eyy postsvyduie st 47 

*poptduioo Ayjnjervo 
qsoUl Useq sBy YoryA ‘xepur ue Aq pozeqi[lovy Useg sey 
W943 0} doUaJajal pue ‘pezeprlonje useq oAvy ‘Bursvo 
Jo Zury%nom ‘ympuoo ut sejqevo jo Buryer yuolmo 
24} 0} BZuyejer sejqez oyy, ‘aatyesodo 943 04 o[qId 
-TTj@qut oq Avur 41 484 Os ‘UOTJOAs o[OYM OY} O4LIM-01 09 
Q[QeiIsep polepIsuos Useq aJojaJoy} sey yt pue ‘A]ZuT 
~pi0008 polez{v U9EG SBY UOIZETNSUT oIseq OYJ, *s}e4008 
pus 8743] poxy s¥ [[oM Se seyozIMs SopNpoUr MoU J949R] 
04} pue ,.‘s}9]gN0 ,, 0% poseye useq sey ,, syurod |, 
W110} 04} SUOIeINFey OY} UI ‘sOURZsUT JOg ‘wWRIBEIp 
[e1oeds wv jo oen oY} Aq peylie[o serytunosqo sy pue 
Soul] JUITUNIS UO YUM Bvep Useq sey ,, SUOTZET]EISUT 
jo Surysoy, ,, 94} UO UOIY0es oY, “As¥e e1OUI poJopuol 
Aqosey} u90q sey WeYyy jo BSuipuvjsiopun ue 4vy3 
pedoy st 4f puv ‘passeiduioo pue pepiom-ar Ajortjua 
‘pednoiZ ueeq eavy oseyy, ,."jUoIIND ssooxy ysureSe 
UoT}a}01g ,, YM [wop Yorym “(q) puw (v) LOZ “ON 
Puv FIT OF LIL “BON suorzernZey 03 ueAId quowyves4 
ay} 0} Butseyor Aq poyerjsnyi oq Avu oping 044 
Zuriduioo ut pepuedxe useq sey yorym aivo 4voI3 ayy, 





-Ayloydurts Jo ayes ay} 10J 
pepnypout ueeq ose savy sureiZerp perwods Aueul pood y 
‘adAy Aavoy ur pozutid ore osey3 pue beg mecca sl 
QUOTe UONBIOOSsY OY} YoOryA Joy sasnepo AsozeuL[dxe 
pue sejou jo Joquinu & ‘UOT}IPpe Ul ‘av aleyy, “sop 
Aq poeyeorput Zuteq suorsstmo Aue ‘uoatd ore Zurpiom 
qoexe pu Joquinu sz ‘peyonb st uorepnZe1 & olaym 
‘asvo yowo uy ‘earjyesedo 043 03 Ajdde A}jo1N3s you 
Op Wey} Jo Jequinu ¥v 4eYy 40"; OY4 Jo oFIds UT ‘oINjeU 
jeweds i104} 03 ZutMo poureyzoi useq oAvY SUBIS DLIWe]0 
JO UOTZETTeISUT 243 03 Buyejer osoq} ‘puvy sJeqjo 944 
UQ “pe}}TWIO Useq GARY UOTJONIYsUOD PUR UZIsep YILH 
Suyeop suorzenZe1 oy}3 [je Ajpeorovsd yvyy pres oq Avur 
yt ‘edoos syt Jo vapt Uv DAIS OF, “YAOM UOIZET]VISUI 
uo poSeZue osoyy Ajiepnomied ‘seaAojduia opeid 
-10y43ty 03 sn yenbe jo oq ssapjqnop TIM 4 Ysnoyy 
‘sopeid oarzeiodo 943 0} d0URYSISSY JO 9q ][IM OIA 
qe, yooq ¥ oprAoid 03 st epmy) ay3 Jo yoolqo ureul eu, 
*819A09 YAO] Ul “pg ‘eT 10 ‘sieA0o Joded Ul eady 
qsod “pz ‘st jo ood & ye ‘z'O’ My “uopuoTy ‘yoAuply 
‘asnoyH yoAMplTy ‘UOIZeIDOSSy oY} JO Sa0yJo 943 Woy 
pourezqo oq MOU Wed sIy} pu ‘UOIpe YIUa} 943 04 
«9ping seefojdurg ,, ue Zurredeid yo ‘uortpa yQuIU 944 
JO e880 943 UI prp Ady} sv ‘asInod OSIM 943 UdyR} oavy 
sisoulsuy [eoLyoq Burstasodng jo uonyewossy 944 
suOsvel o804} JOg ‘JoIsva Apnys Jl0yy oYeU you Op 
‘sUoIyeoyloeds piepunyg YsIyig se Yyons ‘s}uauINI0p 
19430 03 opeu oq 03 AjlIesso00U @ABY YOTYM seoU 
-19J91 94} pus ‘seIzLINOSGO II0Yy} JO suOT}BOTTdWIOD 8q4 
qnoyya jou oie Aogyy yey} ‘alojos0yy ‘a[qeztAout st 
4] ‘sngeredde Aressaoou 04} Jo usisep 943 YIM yng 
‘UOIZRT[eIsSUT 943 YB AjUO jou |vep pu ‘puNoI® jo 
[eop 4vai3 & J9A00 ‘sio9UIZUG [BRoLqoo]q JO UOTNWYSUT 
ey} Aq poensst ore yorym ‘sZurpying jo yuowdmbg 
[Booey Oyy «Joy suOTyeNZey UMOUY-]]oM BHT 


“SNOLLVTNS®AA ONIGTING 
TWOISLOATA OL AGING .SAAAOTINA 


ANVAONS >" 
OsuwVEdS - 


BHES 





‘ss 


“wool auIZUa 943 
Ul SioysinZuyxe ely sodA} ., sUeWIOYY ,, Sepnpul pus 
sUOIVR[AFe1 opel], JO Prvog, 48048] 943 YILM GoULpIOI0R UI 
st yuowdmbe Zuny3y-a1y eyy, ‘sdrysprme yoop urew 
24} JO apis youve uo sARMAQTTe 943 B80]9 03 pesuRIe oie 
SUIVJIND ZuNsIsol-a1y PUB ‘spRayyNG 743y-103eM QT oe 
2194} ‘[e880A 944 Jo suotstAosd Ajoyzes 044 spreBel sy 
“‘syuswmieimbal epi, JO 
pivog 03 opeur st Assuryovul ayy, ‘eddy xoq10A4 8. sepuR 
-Xo]V JO siopog]joo 4ysnp YILA peuIquIOD olv seuIsue 
AIVYIXNV PUL UTBUI 9Yy} Woy seses ysnvyxe ay} JOoJ 
S190UZTIS BY, “MODSeTX) ‘poytwIyT ‘suvyooyy “sassopy Aq 
pe]]eysur sem weqss pany ey = "MOPSTIVYIWE AL 
‘poyury ‘Avig ‘N “q ‘sasseyy Aq poyddns o10m s1031848 
1ojoul ayy, *81030U1 Jossezdmi00-1re puv duind oy} Bur 
-Ajddns way sures ay} ‘yormsony ‘popuiry “s10jOWIOI~OeTy 
pue 4300g ‘soueiney ‘sussoyg Aq poyddns Zurwq sou 
-uAp oy} ‘mosey ‘poyrmry ‘soursugq Jogos) ‘sussoyy 
&q opeu souiZue uonust-uowseiduo0s Aq ueAlIp szos 
Buyeiouss ve1y3 Aq “ow ‘Buryysy ‘sngeredde Zuryooo 
‘ye03 Butss04s ‘sduind snowea oy3 10; poyddns st quoting 
*MODSRTE) ‘poytwry ‘auMog puke uosmeacy “sussopy Aq 
poyddns useq savy Aynp Arezues pue aolAsos pes9ued 
Joy pue Aynp yseypeq pue aBfiq 10; sdumnd usaup-10j0]4 
‘uopuoy ‘poyrury ‘Aueduiog [eaey-eypy ‘sussoyy Aq 
epeu ioyund ve Aq ‘wo4ysAs snonuruos 943 uo ‘pegind 
st [lo Suyvouqny sayy, “408 Aq-puxys e@ Buieq euo 
‘qjoog ‘peyury ‘Auedwog SuuseuSuq AqWoMuey 
‘sussoyy Aq opevur sduind omy Aq syuez ao1ases Ajrep 
24} 0} porliojsuvs} SI 41 SyURy YOY Woz ‘UI00I oUIZUE 
ay} Jo qred prvMJOy 0Y} UI SYUL} FIV] OMY UT Polos SI 
[f0 Jony oyy, ‘sosseidwioo Ite ]JeAvoeY UPALIp-10j0Ur B 
Aq yout orenbs sed -q] 909 JO emnsseid & ye pourezureW 
SI Yor ‘118 Buyse4s 9y3 JOj S1BAIOIII INOJ Gv BBY, 
‘dund uonvoqn]-paoioy Aq-pueys ueAup-1090ul 
ev puv duind JozeM-ysery UeALIP-10j0U B IOJ a[qisuods 
-a1 O8[8 o1¥ sJayeU omes ayy, “Aq-puvys eB opracid 
03 pezyeoydnp st yorym ‘duind yeSnyuqueo apepsAic 


—_~ 
NOVY ISON 


ame: 


dV 14 JDIAUIS na | 


| IWINAIO. = ,: 
ry 


/ 





uaaup-sojour ve Aq peyddns 19384 vas Aq pejooo Sureq 
ssopuydAo oy} ‘dumnd uornwougqni-pecloy oy3 wWoly UOTy 
-gynora Aq pejooo-fio age suoysid oy], “s10z¥oLIqny edAy 
[eomeyoou v Aq poy oie sSuveg [TeUs oy, “‘sdutveq urd 
-uoespn3 pure uid-yuvio pue ‘sBulveq UrLeUl 24} 0} Jajoo09 
[lO yoseg & pu sioyYy Ysnoiy, “UONwoLIqn, pe0J0j 
seyddns 4yeysyueio yore Jo pus pivMJoy ay} Woy 
eg ¢ ed} porved oy3 yodund y ‘sudaloas Suyivys 
ay} BurZavyo s0y sossoudwoo sre ue Aq poeyunouLms 
st duind styy ‘ourBue yore jo pue PIVAMIOZ 94} 4B 
‘queso oyeiedes v Aq uoaup ‘dud edAy-Zuywooidiv01 
wapury v Aq poyddns st are ofueavos oy, «= "wd QTE 
jnoqe Buieq poeds samod-]jny ayy ‘exosgs (“Ul Zg- Ez) 
‘wm 999 Aq sojomerp ur (Ul LT-PI) "WU OO ov 
ssopuyAd ayy, “sy1OM INYZIEWUIAA JI9y} 4v JezZ[Ng 
‘sussopy Aq J0yjO 04} puB ‘UoJEquINgG 4e ‘pazutTy] 
‘siaq}oig, puw Auuag went Ay “sasseyy Aq opvul sem qos 
aug ‘ed4} Jezjng UO Ust-uowsesd WO. aJoAo aYOI}8-0M}4 
JepuyAo-3y31e Jo eae souldue ureul OM} CYT, “F puL 
€°Z ‘sBiq ut peonposdes suctoes-sscio puv uyd wool 
-guidue 94} WOIJ Iva] eq [LA Yorym Jo yno-AB] O44 
‘fsouryoRul oy} JO UaAIS aq Mou ABUT QUNODON Jog Y 
*yoop epvuowoid ay} mojeq “op ‘swo0s oqnd 43 
0} pepraoid st uieysXs yuns oyy Aq UONeWQUeA UBY 
‘sseul sJOOWJO UB PUY Iq JUEUIYSoIjoI vB YzIM OZUNO| 
B SI Ye JoyjIVg “uooTes Zururp ozeaud 1048 eYyy pue 
WIOOI @UIZUG GY} USAMJEG POzENZIS SI SPIVMIIS OY JOJ 
91038 Y ‘sia0qjo s.drys oy} 10y suIqwo XIS oIv 4I JO We 
Qs]1qM ‘uoores Bururp ozealid preMJOy ey} JO PIBAIOJ 
spivae}s g PUY UoIveS QT 10; sioqzenb Aq paidnooo 
st ‘moor ouldua oq} Aq poydnisequr st yorym ‘Hoop 
JaMo] 943 UO soeds Bururewos as ‘pagusado Ajpeory 
-~oaj@ Buieq “07 ‘s1eqsv04 ‘sueao Suyurvezs ‘siOAIy Ysy 
‘suatiog ‘soouvydde Asjued pue ueyoyry Zururemes eyy 
‘azloviyque suing pu pozyernsut Ajozojduloo st eduvs 
Buryooo urew eyy, ‘efeos ojduie uv uo aie syuoWesURIIE 
Asqued pue usyoury 049 ‘Buryyis auo ye spwoUl O17 
qnoqe jo Sutases ey} oyepIsso00u Avul UOMBvpoWTTIOD0" 


>_< 


13048 ae 


~ 


- 
- 

aor 
-- 


———= 


wosa Nivw = ‘g’fng 


(asees) 


| 
avogas!7 


gaWNINONA'S ‘hiz 


‘NOLUVAWOAd 


« THNNVHO 


‘GaLINIT ‘SHHHLOUM GNVY ANNAC KVIITIM 


HHL Jo Nannd.,, 


‘SUSSaW 


dIHSUuoO.LonW 


Ad CdaLONULsNoo 


TTHNNVHO-SSOUD 





JUNE 21, 1935.] 














35. 


nt. 
ly- 
m 
ns. 
in, 
he 
Ts 
a 








he 
e- 
ne 

nt 


, 
ay 


SS 

























652 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
f tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below Details may obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Gasworks Plant, including a three-lift, 1,500,000-cub.-ft. 
capacity gas-holder, the addition of extra lifts to two 
existing gas-holders, and an electrostatic tar-precipitation 


be 





plant, capacity 6 million cub. ft of gas per diem. 
Johannesburg City Council; July 27 (A.Y. 13,121.) 

Electric Lamps, metal-filament, 50, of 225-volt 
and series-lighting circuits. State Electricity Supply 


and Telephones Administration, Montevideo, Uruguay ; 
(A.Y. 13,122.) 
Electric Lamps, supply during period November, 1935- 


\ugust 5 


to October, 1936. Indian Stores Department, Simla‘ 
August 25. (A.Y. 13,124.) 

Water-Supply Materials, including pipes, valves, 
manometers, &c., for the vear 1935-1936. Ministry ol 


~ 
o 


l (G.Y. 15,239.) 
one mile of 14-pair, 40-lb. conductor 
V.I.R. multiple twin cable. Post and Telegraph Depart- 
ment, Wellington, N.Z August 15. (AY. 13,126.) 
Insulators 15,000 terminal and leading in, for §-in. 
spindles. Post and Telegraph Department, Wellington, 


Public Works, Cairo, Egypt ; 
Telephone Cable 


July 


; 


N.Z.; August 21. (A.Y. 13,127.) 

Staples, 3.000 packets g-in. and 400 packets }-in. 
Post and Telegraph Department, Wellington, N.Z. ; 
August 28. (G.Y. 15,238.) 

Jointers’ Metal.-Post and Telegraph Department, 
Wellington, N.Z August 19. (G.Y. 15,240.) 

Cadmium Copper Wires and tapes. Post and Tele- 
graph Department, Wellington, N.Z August 28, (G.Y. 


15,241.) 


LAUNCHES AND TRIAL TRIPS. 





GLEN Single-screw motor coaster; four-stroke | 
eyele Deutz engine. Launch, June 14. Main dimen 
sions, 171 ft. 6 in. by 27 ft. by 12 ft. 4 in. Built by 
Messrs. R. and W. Hawthorn, Leslie and Company, | 


Limited, Hebburn-on-Tyne, for Messrs. Tyne-Tees Steam 
Shipping Company, Limited, Newcastle-upon-Tyne 

cargo steamer. Quad- 
The North Eastern 
Limited, Wallsend-on 


Single -screw 
Messrs. 


*‘ DumMrates.”’ 
ruple-expansion engines by 
Marine Engineering Company, 





lyne Launch, June 17 Main dimensions length 
430 ft breadth, 55 ft depth to upper deck, 37 ft. 6 in. 
Built by Messrs. R. and W. Hawthorn, Leslie and Com.- | 
pany, Limited, Hebburn-on-Tynm for Messrs. B J 
Sutherland and Company, Limited, Newcastle upon- | 
vyne | 
Tae Lystrrerion oF Mecuanicat Enorneers.—The 


Institution of Mechanical Engineers 
Rooms, Great Queen- 
H.R.H. 


annual dinner of the 
is to be held at the Connaught 
street, London, W.C.2, on Friday, October 18 


the Duke of Gloucester, K.G., ayd the Right Hon. the 
Earl of Athlone, K.G., have accepted invitations to the 
tunction. 

Baitisn SranpARD Pump Tests.—The British 
Standards Institution, 28 Victoria-street, London, 


S.W.1, has published a specification, designated No. 599 
1935, for pump tests. This intended to cover the 
determination of the performance and efficiency of pumps 
when handling clean water at temperatures up to 
85 deg. F. The specification is based on the Standard 
Pump-Test Code of the Standards Association of Aus- 
tralia, and, whilst at the moment there are differences 
between the two documents—these having been made to 
conform with present-day British practice—it is hoped 
that in due course the two may be brought into line. 
The specification sets out the mechanical and hydraulic 
conditions to be observed and precautions to be taken 
during a test. The measurement of pump discharge and 
the measurement of head are dealt with at length, and 
the publication aso deals with the measurement of 
power input to, and the efficiency of,a pump. Finally, 
the tolerances allowed on test resulta are specified. 
Copies of the specification, price 2s. 2d., post free, are 
obtainable from the B.8.I. Publications Department 
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INTERNATIONAL Rar Conrerence.—As_ already 
announced in our columns, the third International Rail 
Assembly, which is being held under the auspices of the 
Hungarian Association for Testing Materials, is to take 
place in Budapest from September 8 to 12. The work 
of the conference is divided into six sections dealing 


with general questions wear; brittleness, internal 
stresses, and ageing; working results; constructional 
questions; and welding. A provisional list of papers 
has been published and the 30 contributions so far 
asued are mostly by Austrian, German, Hungarian, 
Japanese, Polish and Swiss engineers. All engineers 


are invited to participate in the conference, and full 
yarticulars may be obtained from Professor Dr.-Ing. V. 
fihailich, Magyar Anyagviragalok Egyesiilete, Budapest, 
XI, Miieryetem For the modest fee of 11, each partici- 
pant will be supplied with advance summaries of papers 
to be presented (in all four languages of the Conference, 
namely, German, French, English, and Italian), and, 
subsequently, with the complete report in book form 
Furthermore, the — fee includes all fares in 
mnnection with visits and excursions 








ENGINEERING. 


CONTRACTS. 
Patents, Limrrep, Gorst-road, Park 


[JUNE 21, 1935. 


| PERSONAL. 


Mr. J. 


T. Jennrnos has retired from the enginee: 


Messrs. B.E.N. ng 
toyal, London, N.W.10, have received a number of | technical staff of Messrs. Cadbury Brothers, Limited, 
|orders for equipment from Messrs. Vauxhall Motors, | Bournville. Mr. Jennings originally joined the firm jn 
Limited ; Messrs. Rolls-Royce, Limited; the South | 1891. 


African Railways and Harbours Board ; and other firms 
| and administrations in this country and in India, Persia, 
Iraq, Norway, Sweden, and Denmark. 

Messrs. R. Y. Prcoxertnc anp Company, LIMITED, 
Wishaw, Lanarkshire, are to supply 26 non-vestibuled, 
composite, semi-corridor carriages to the London and 
North Eastern Railway Company. 

Messrs. Cravens Rarmway CARRIAGE AND Wacon 
Company, Luaarrep, Darnall, Sheffield, have received an 
order for 26 non-vestibule, composite, semi-corridor 
carriages from the London and North Eastern Railway 
Company. 

Messrs. Tae Enouisn Evecrric Company, LimMireD, 

Stafford, have secured the contract for the extension of 
the power station of Messrs. Slough Estates, Limited, 
| Slough. The new turbo-alternator set to be installed 
will comprise a 2,000-kW, geared, back-pressure turbine ; 
steam will be at 600 Ib. per sq. in. gauge at the turbine 
stop valve and will exhaust against a back pressure 
lof 200 Ib. per sq. in. gauge. The alternator will run 
at 1,000 r.p.m., and will generate power at 6,600 volts, 
three-phase, 50 cycles. In 1932 Messrs. English Electric 
supplied to Messrs. Slough Estates a, 7,500-kW, 3,000- 
r.p.m., direct-coupled, single-cylinder, impulse-type 
turbo-alternator set. 

Messrs. BrrMincHam Exxecrric Furnaces, Limirep, 
Birlee Works, Tyburn-road, Erdington, Birmingham, 
are to supply nine of their Birlec automatically controlled 
electric furnaces to Messrs. Holman Brothers, Limited, 
Camborne, Cornwall. These will replace the last 
remaining fuel-fired furnaces in the firm’s heat-treatment 





Messrs. HARLAND AND Wo.rr, LIMITED, and Messrs 
WorkMAN, CLARK (1928), Limrrep, Belfast, have now 
concluded negotiations in conjunction with Messrs 
NATIONAL SHrIpsurLpERs Sscurrry, Loren, 13, \ix 
toria-street, London, 8.W.1, whereby shipbuilding on th: 
north side of the river, at Belfast, will be discontinued 
The shipbuilding and engineering activities of Messrs, 
Workman Clark on the south side of the river, however, 
which adjoin the works of Messrs. Harland and Wolff, 
will become part of that establishment. Following these 
arrangements, Mr. W. Strachan, Jnr., has been appointed 
a director of Messrs. Harland and Wolff. Moreover, 
Mr. F. G. Dunlop has been appointed a director of 
Messrs. Harland and Wolff, and will be in charge of the 
Company’s repair works in London, Liverpool and 
Southampton, the sition previously occupied by 
Mr. James Gray, who is returning to the service of 
Messrs. Union-Castle Mail Steamship Company, Limited 

We are informed that in the reorganisation of Messrs 
Davy Brorsers, Limtrep, Sheffield, Mr. William Reid 
has been appointed general manager, and Mr. Albert 
Peech and Mr. R. F. Norland have been given seats on 
the board, of which Mr. E. J. Fox is now chairman. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 
Iron and Steel.—A high level of activity is being main- 
tained by most sections of the local staple trades. 
Though reports are circulating of a shortage of skilled 








plant. The order follows a contract for various Birlec | 
furnaces supplied to the South African works of the | 
firm's subsidiary company, Messrs. Holman Brothers | 
| (Proprietary), Limited. 








BOOKS RECEIVED. 


Was muss der Ingenieur vom Messing wiesen ? 
V.D.1.-Verlag G.m.b.H. [Price 2-50 marks.] 

Electricity Commission, Electricity Supply, 1932-33. 
Return of Engineering and Financial Statistics Relating 


Berlin : 


to Authorised Undertakings in Great Britain. London : 
H.M. Stationery Office. [Price 15s. net.] 
The Mechanics of a Locomotive on Curved Track. By the 


Late 8S. R. M. Porter. London: The Railway Gazette. 
[Price 5s. net.) 

The Fundamentals of Chemical Thermodynamics. 
Elementary Theory and Electrochemistry. 
edition, By Dr. J. A V. Butter. London: 
millan and Company, Limited. [Price 7s. 6d.] 

Hutchinson's Technical and Scientific Encyclopedia. | 
Edited by C. F. Tweney and [. P. Suresnov. Vol. Il. 
Direction of Rotation to Hydrogen-Ion Concentration. 
London Hutchinson and Company (Publishers), 
Limited. [Price 28s.] 

Shipbuilding and Repairing in Dublin. A Record of Work 
Carried Out by The Dublin Dockyard Company, 1901- 
1923. By Joun Smetire. Caxton Works, Glasgow : 
McCorquodale and Company, Limited. [Price 6s.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 92. The Deterioration of Haulage Ropes in 
Service. By 8. M.Drxon and M. A. Hogan. London: 
H.M. Stationery Office. [Price ls. net.]} 

The Institution of Railway Signal Engineers. Proceedings, 
1934-5. Part Il. October, 1934, to January, 1935. 
Reading : Joseph Hawkes, Branch of Greenslade and 
Company (Reading), Limited. [Price 7s. 6d. to non- 
members. } 

The Gantt Chart. By Wattace CLarg. London: Sir 
Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.] 

Warmetechnische Rechnungen fiir Bau und Betrieb von 
Ofen. By Dr.-Ing. Werner Hermicenstarpr. Diis- 
seldorf: Verlag Stahleisen m.b.H. [Price 11-50 
marks. ] 

The Inetitution of Structural Engineers. Report on a 
Standard Method for the Preparation of Calculations 
Relating to Steelwork in Buildings. London: Offices 
of the Institution. [Price 6d.] 


Part I. 
Second 
Mae- 


| 


Department of Scientific and Industrial Research. Illumi- 
nation Research. Technical Paper No. 1. The Termi- 
nology of Illumination and Vision. Second edition, 
revised. London: H.M. Stationery Office. [Price 
6d. net.] 


Schiffsdieselmaschinen. 
Witnetm ULRICH. 

Versuchafeld fir 
Hochschule Berlin 
biichaen-Packungen 


Second edition. By Drrt.-Ine. 
Leipzig: Dr. Max Janecke. 
Maschinenelemente der Technischen 
No. 11 Untersuchung von Stopf- 
und Manschettendichtungen fir 








hohen hydraulischen Druck By Dr.-Ine. Hans 
Growav. Munich: Verlag von R,. Oldenbourg. 
Price 4 marks. | 

Tas InsrrreTrion or ELectrricaL ENGINEERS. 


Mr. W. Holmes has been elected chairman, and Mr. G. F. 
Shotter vice-chairman, of the Meter and Instrument 
Section Committee of the Institution of Electrical Engi- 


stoppage, business is of an erratic description. 


of steam coal. 


customers in a variety of fuel. 
demand 
market has developed further weakness. 
furnace coke are steady. 

hand-picked, 238. to 25s. ; 
to 2ls.; Derbyshire best brights, 16s. 6d. to 18s. ; 
screened nuts, 16s. to 17s. ; 


shire hards, l6s. 6d. to 17s. ; 
nutty slacks, 7s. to 8s. 6d. 


engineers, unemployment in this locality shows little 
change as compared with a year ago. Steel output is 
well over 100,000 tons per month. Latest official statistics 
show that this area produced, in April, 112,300 tons, as 
compared with 115,000 tons in March, and 104,700 
tons in April last year. Output included 70,400 tons 
of basic steel. Active business is being done in raw 
and semi-finished materials. That users have confidence 
in the future is confirmed by the fact that forward buying 
is more brisk, and producing works are able to plan for 
some months ahead. In addition, Sheffield’s consump 
tion of hematites and pig-iron is larger than a year ago 
Most of the orders coming to hand are for basic billets, but 
acid materials are in improving demand. The railway 
rolling-stock branches are taking heavier tonnages 
A bigger volume of trade is being done in railway tyres, 
wheels, axles, and springs. Sheffield works producing 
marine steel, forgings, and castings are operating at 
increased pressure, and similar conditions prevail at firms 
turning out high-pressure boiler drums, and crushing 
and grinding equipment. Overseas requirements of 
electric power-station equipment are more substantial. 
Sheffield hopes to benefit considerably from the electri 

fication of the London suburban railways. Structural 
steel makers have better order books. There an 
improving call for harvesting machinery and implements 
The special-steel branches are operating to capacity. 
One of the biggest stainless-steel producing firms in the 
country is negotiating for the purchase of large works 
which were shut down as a result of rationalisation 
The tool trades make progress. Works specialising in the 
production of engineers’ small tools, lathe parts, and fine 
measuring implements report growing sales on both 
home and overseas account. Building schemes are calling 
for all kinds of implements and general ironmonger) 

Foreign competition in plantation tools is severe. Record 
business is being done in farm and garden requisites 
Mining tools are in steady demand. 

South Yorkshire Coal Trade.—As a result of the holiday 
Inland 
needs of most classes of fuel have been maintained, but 
the export position is unsatisfactory. There is a scarcity 
The iron and steel trades are buying 
level. Railway companies are good 
Slacks and smalls are in 
The house coal 

Foundry and 
Quotations are: Best branch 

Derbyshire best house, 19s 
best 
small screened nuts, 15s. to 
15s. 6d.; Derbyshire hards, 16s. 6d. to 17s. 6d.; York 
rough slacks, 8s. to 9» 
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up to recent 


by electric power stations. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN 
During the first five months of 1935, the total amount 
of electricity generated by authorised undertakers 1 
Great Britain was 7,355 million units, as compared with 
6,583 million units during the corresponding period 
1934. The difference of 772 million units represents 4! 
increase of 11-7 per cent. The above statistics are issur d 
by the Electricity Commission, Savoy-court, Strand, 
London, W.C.2. 
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Tue BrrMincHAM ExcHaNnce.—The directory for 1935 


of members, subscribers and representatives of ti 
Ir 





neers for the seasion 1935-36 

Taw Cuartered Instirore or Parent AGENTS At 
the fifty-third annual general meeting of the Chartered | 
Institute of Patent Agents, Staple Inn Buildings, Londen, | 
W.C.1, held on June 5, Messrs. G. E. Folkes, M.I.Mech.E., 
and R. J. Tugwood were respectively elected president 
and vice-president of the Institute. 


Birmingham Exchange has recently been published 
addition to an alphabetical list of firms who are me mbet 
or subscribers of the Exchange, and an alphabetic 

classification according to trade or profession, tir 
directory contains particulars of the history and 
account of the activities of the Exchange and a list 
its by-laws. The little volume is obtainable, price 2 


2s. bd 


| net, from the secretary. 
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NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—There has been practically no 
change in the ruling conditions in the Scottish steel 
trade during the past week, and the production of steel 
material is going on at a steady rate. Specifications 
are coming in with much regularity, and makers are well 
provided with work from now until the midsummer 
holiday stoppage in July. For certain classes of material 
there is a fair amount of pressure being experienced from 
home consumers, while the demand from overseas buyers 
js again rather better. In the black-steel sheet trade 
active conditions are still general, and the home market 
is absorbing quite a | tonnage of both heavy and 
light sheets. Papers orders continue to improve. The 
demand for galvanised sheets is r, and the current 
output is far from satisfactory. The following are the 
current market quotations :—Boiler plates, 91. 5s. per 
ton; ship plates, 81. 15s. per ton; sections, 8l. 7s. 6d. 
per ton; black-steel sheets, § in., 87. 10s. per ton; and 
No. 24 gauge, in minimum four-ton lots, 101. 10s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, 131. per 
ton, in minimum four-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland, which has recently shown a consider- 
able improvement, is still well employed, and the output 
is increasing. The prospects have improved since 
Continental competition has become less severe, and 
this is also assisting the re-rollers of steel bars, whose 
order books have now a better appearance. Prices 
are unchanged, and are as follows :—Crown bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71, 108. per ton for export. 

Scottish Pig-Iron Trade.—Active conditions continue 
to prevail in the pig-iron trade of Scotland, and the 
current output is being steadily absorbed as orders are 
coming in with marked regularity. The export side of 
the trade has not improved, and shipment lots are 
difficult to secure. The following are the current 
market quotations :—Hematite, 71s. per ton, delivered 
at the steelworks ; and foundry iron, No. 1, 72s. 6d. per 
ton, and No. 3, 70s. per ton, both on trucks at makers’ 
vards. 

Scottish Pig-Iron Shipments.—The shipment of 
Seottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 15, amounted to 577 tons. 
Of that total, 143 tons went overseas and 434 tons 
coastwise. During the corresponding week of last year 
the figures were 155 tons overseas and 24 tons, coastwise, 
making a total shipment of 179 tons. 

Shipbuilding.—Messrs. John Brown and Company, 
Limited, Clydebank, have received an order to build 
a motorship of about 10,800 tons gross for the Blue Star 
Line. This makes the second contract booked by 
Messrs. John Brown and Company within a week, and 
ensures a fair amount of activity at their yard during 
the next twelve months, or thereabouts. The new vessel 


will be fitted with Diesel engines designed to give a 
speed of about 16 knots, and she will be specially designed 
for the owners’ fruit-carrying trade between North 
\merica and this country. 

Contract.—A contract of no little importance has just 
heen secured by Messrs. Donald-Bean Insulators and 


Engineers, Limited, insulating engineers, Govan, Glasgow, 
for insulation work in the engine and boiler rooms 
of the Cunarder, Queen Mary. All boilers and engines 
are to be covered with special asbestos with hard slate 
finish, to ensure a minimum of heat being conducted 
to compartmenté adjoining the engine and boiler rooms. 
This contract will amount to a sum of about 24,0001. 








British STANDARD SPECIFICATION FoR CasT-IRON 
Pires.—A revision of specification No. 416 for cast-iron 
spigot and socket soil, waste, ventilating, and heavy 
rainwater pipes has been issued by the British Standards 
Institution, 28, Victoria-street, London, 8.W.1. Since 
the publication of the 1931 issue of the specification it 
has, from time to time, been found necessary to issue 
addendum sheets to the specification. The present 
revision, which is designated No. 416-1935, has there- 
fore been effected to embody these additions, ther 
with the inclusion of an additional table for the dimen- 
sions of 2 in., 2} in., and 3 in., short-radius bends without 
access doors. Moreover, the terms ‘ extra-heavy 
grade,” “* heavy-grade,”’ and “ medium-grade ” have now 
been definitely related to pipes of } in., ;; in. and ,y in. 
thickness, respectively. Copies of the specification are 
obtainable from the B.S.I. Publications Department, 
price 2s. 2d. post free. 

Pustic Works, Roaps AND TRANSPORT EXHIBITION 
\np Coneress.—The Public Works, Roads and Trans- 
port Exhibition and Congress will be held at the Royal 
\gricultural Hall, Islington, London, N.1, from Novem- 
ber 18 to 23. As heretofere, the exhibits will include 
all classes of machinery, plant, and materials used in 
connection with all phases of municipal activity, such 
as road construction and maintenance, special vehicles 
for municipal use, municipal buildings, general construc- 
tion work, street lighting, housing, water supply, street 
cleansing, sewage disposal and refuse collection. We 
understand that upwards of 200 engineering firms have 
already booked space to the extent of over 90,000 sq. ft. 
The Congress will assemble every day that the Exhibition 
s open, and a number of subjects of great interest to 
the community are likely to come under discussion. 
Further particulars regarding the Congress and the Ex- 

bition may be obtained from the organising manager, 
13, Victoria-street, London, 8.W.1. 
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|NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade.—Welsh shippers of coal to Italy 
are much concerned over the question of obtaining 
payment. The Italian plan of making British imports 
of Italian products pay for British coal and other goods 
shipped to Italy through a Lire Account managed by 
the Italian authorities, is not functioning in a manner 
that gives any confidence. It is currently reported 
that Italians owe Welsh coal exporters about a million 
sterling for coal, and their inability to collect the mone 
is a serious difficulty to them. According to the British 
Board of Trade statement, the ition of the Lire 
Account under the Anglo-Italian Trade and Payments 
Agreement, from March 18 to June 12, showed that 
the total transferred into sterling for pafment to United 
Kingdom creditors was 557.6120, of which 65,0511. was 
transferred between June 6 and June 12, leaving out- 
standing awaiting transfer, 818,7671. The former plan 
of sending Italian steamers for coal is not operating 
now that the Italians have withdrawn the bulk of the 
suitable Italian vessels for their transport requirements 
in connection with their Abyssinian problems. Most 
British shipowners are insisting upon freights being paid 
in sterling in London and British coaling depét owners 
insist upon cash transactions. British o exporters 
are seeking to get the debts due to them reduced 
and to secure ape! tees also, because they can- 
not meet their creditors under existing conditions. 
The fact that they are risking credits already given is an 
obstacle to drastic action, and much discussion has 
resulted. It is recognised that even the Germans and 
the Poles cannot go on giving indefinite credit, and 
the barter agreements do not meet the situation. What 
the outcome will be is still obscure. Meanwhile, the 
Welsh coal situation is very difficult. Exports and 
coastwise shipments, including bunkers, from the Great 
Western Railway ports, to June 16, were 8,825,100 tons, 
or 382,350 tons less than in the same period last year. 
An improvement in the home d d for industrial coal 
does not make good more than half this quantity. The 
short demand for large coals, and the conse: t irregu- 
larity of employment at the pits makes it more and 
more difficult to provide the supplies of sized coals for 
which demand is so keen. Values remain on the scheduled 
basis. Inquiries o include one for 7,000 tons of 
Welsh coal for the Palestine Railways. 


Iron and Steel.—Welsh iron and steel works continue 
to be well employed with a slow increase in employment, 
and a promise of more expansion as the result of the 
new Cartel agreement. Reports from the various works 
indicate that in nearly all classes of products, the require- 
ments are growing, although not rapidly, The opening 
of the Tir John North power station of the Swansea 
Corporation, which has cost about 1,400,000/., and 
which will be a selected station of the Electricity Com- 
mission, is 6 ted to give new stimulus to industrial 
development in the district. The West Wales Allied 
Engineering Trades Committee have applied to the 
Welsh Founders’ and Engineers’ Association for an 
increase of 2s. 6d. per week in the pay of craftsmen and 
labourers at the foundries, steel, and tinplate works from 
Port Talbot to Llanelly, numbering about 2,100. The 
present minimum rate is 3l. 7s. 6d. for craftsmen and 
21. 10s. per week for labourers. The Admiralty and 
Air Force base on Milford Haven will, it is expected, call 
for considerable requirements of steel, but no details are 
disclosed. 














Tue University or Toronto ENGINEERING Soorery. 
—The recently published Transactions and Year Book of 
the University of Toronto Engineering Society contains 
selected theses by students, and various papers and 
addresses delivered before the Society, among which 
may be cited “Stamping and Stamping Dies,” b 
Mr. D. R. Elliott ; “ Streamlining,” by Mr. W. J. David- 
son; “Lightweight Diesel Engines,” by Mr. F. G. 
Shoemaker ; and “ Safety-First Methods Undengpound,” 
by Mr. 8. G. Ireland. The Year-Book section of the 
volume contains an account of the social and athletic 
activities of the Society during 1934-35 session. Numerous 
photographs of groups of students are reproduced and 
the achievements of various athletic teams and other 
student activities are set down in entertaining and 
refreshing style. 


Deret Protective CoaTinc.—A new protective coat- 
ing for metal, wood, stone or plaster work has recently 
been put on the market by Messrs. Detel Products, 
Limited, Long Drive, Greenford, Middlesex, under the 
name of Detel. The coating is stated to provide effective 
protection against a wide variety of acids and alkalies, 
including concentrated or dilute hydrochloric, ric, 
nitric and chromium acids, caustic potash, soda 
and ammonia, and should therefore be of considerable 
value in the ao marae J It is said oh suitable for 
marine use, vidi rotection inst the action of sea 
mated, ond Gnally, ourtaces sscahedl imide aietinatans 
stated to be immune from the action of petrol, alcohol, 
methylated spirit and oils. The coating is applied in the 
form of a liquid, either by brush or spray, and,dries quickly 
to leave a non-inflammable coating, which while being 
iteelf impervious to the attack of the various corrosive 

ts mentioned, forms a continuous surface which 
effectively prevents the agent reaching the surface coated. 
In ite basic form “ Detel ’’ is a clear varnish-like liquid, 
but various oe, can be supplied in colours for 
ishi ork, together with zinc and lead undercoatings 
for metal work. A white undercoating for use on 
plaster, stonework, and so on, allows the moisture in the 
plaster or stone to dry out, while affording subsequent 
| protection. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—The situation as regards 
the Cleveland pig-iron branch of trade is little changed. 
Makers are able to take a very firm stand, as they have 
no need to press sales. Export business is virtually at 
a standstill. In addition to other checks to overseas 
trade, there is next to no iron available for shipment to 
foreign destinations. Stocks are almost exhausted, and 
the very limited production of iron is taken up by 
British users as it mes distributable. Makers hope 
to further substantial contracts with customers 
in Scotland notwithstanding keen competition for 
Scottish trade, local consumption is increasing, and 
deliveries to home buyers at a distance are expected to 
improve. Enlargement of output in the near future is 

ed as not unlikely. Most of the business passing 
is direct between ir ters and cc 8. Prices 
are steady and firm. Fixed minimum delivery quota- 
tions are ruled by No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. 
supplied to North of England areas beyond the Tees-side 
zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 


Hematite—Makers of East Coast hematite pig-iron 
are almost independent of the market. Their stocks 
are either sold or are needed for early use at their own 
foundaries and steelworks, and production is little more 
than sufficient to meet demand under running contracts 
and to satisfy other current requir ts. Tr ctions 
are entirely between British firms. Producers would not 
sell to the Continent on terms named, even if other 
difficulties to export trade were removed, but merchants 
still have considerable holdings of hematite and would 
readily negotiate with Continental customers if satis- 
factory arrangement for payment for goods could be made. 
In addition to increasing calls for supplies to Tees-side 
users, customers in the Sheffield and Birmingham 
districts are calling for larger quantities. There will be 
more iron available for the market next month when 
operations are to be resumed at the Ayresome Ironworks 
of Messrs. Gjers and Company, Limited, which are closed 
for repairs. ised market values of East Coast 
brands are firm at the equivalent of No, 1 quality at 69s. 
for local consumption, 71s. for delivery to Northumber- 
land and Durham, 75s. to 78s. for delivery to various 
we of Yorkshire, 79s. to Birmingham, and 75s. to 

otland 








‘oreign Ore.—New business in foreign ore develops 
very slowly, but consumers have still la quantities 
to accept under old contracts. The market price of 
rubio, of 50 per cent. quality is put at 17s, 6d. c.i.f. Tees. 


Blast-Furnace Coke.-—Durham blast-furnace coke i* 
plentiful, and as local users are well bought, busines* 
is quiet, but demand should improve next month with 
the re-starting of blast-furnaces after renovation. Good 
medium qualities keep at 19s. delivered to Tees-side 
works. 


Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel are turning out heavy 
tonn and are arranging new contracts. New busi- 
ness for heavy steel includes orders from overseas. 
Principal quotations for home consumption, subject to 
the usual rebates, stand : Common iron bars, 91. 12s. 6d. ; 
packing (parallel), 8/.; packing (tapered), 10l.; steel 
billets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 2s. 6d.; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
1ll. 10s.; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 158.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over, and 9. for smaller parcels ; and fish plates, 
121. 10s. Black sheets (No. 24 gauge) are 101. 10s. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 

auge) are 131. for delivery to home customers, and 
ll. 5s. f.0.b. for shipment overseas. 


Scrap.—Scarcity of iron and steel scrap is less acute 
than of late, but sellers are disinclined to make price 
concessions. Good quality of heavy steel is still in 
demand at 52s. 6d.; while light cast-iron is 43s. to 
43s. 6d.; heavy cast-iron, 52s. 6d.; and machinery 
metal, 548, to 55s. 








Tue Institute or Paysics.—At the recent annual 

neral meeting of the Institute of Physics, Professor A. 

‘owler was ted president; Dr. G. W. C. Kaye, 
vice-president; Major ©. E. 8, Phillips, honorary 
treasurer; and Professor J. A. Crowther, honorary 
earn All take office on October 1 next, The annual 
report for 1934 showed that the total membership at the 
end of that year was 753. 





Barrys STANDARD SPECIFICATION FoR STEEL Cast- 
ives.—The British Standards Institution, 28, Victoria- 
street, London, 8.W.1, has issued a specification (No. 592 
-1935) for stes! castings for general engineering purposes. 
While specifications for steel castings have been in 
existence for a number of years, these have, up till the 
present, always been confined to steel castings for 
particular requirements, such as for railway, automobile, 
and marine work. Copies of the new specification, price 
2s. 2d. post free, may be obtained from the B.S.I. Pub- 
lications Department. 
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THE DEVELOPMENT OF THE PORT OF BEIRA. 
MESSRS. C. S. MEIK AND HALCROW, CONSULTING ENGINEERS, WESTMINSTER. 


(For Description, see Page 663.) 
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HYDROGENATION RESEARCH. 


A RESEARCH organisation, whether supported 
wholly by the National Exchequer or drawing its 
— partly from the main body of manufacturers 

a particular industry, should engage primarily in 
adh that is likely to be of fundamental importance to 
a number of individuals or concerns, but which could 
not be expected to be done privately, either because 
the expense would be too great or because the pros- 
pects of immediate commercial results are too 
remote. Judged by these standards, the interest 
taken by the Fuel Research Board in the production 


of oils by hydrogenation is apposite. The research 
work conducted in this field by Messrs. Imperial 
Chemical Industries cannot, of course, be left out 
of account, but that is privately conducted, and its 
results could not be expected to be available to all 
and sundry who might wish to engage in competitive 


production of oils. Apart from the expensive and 
large-scale developments at Billingham, there are 
less pretentious possibilities that may well be 
opened to almost any carbonisation works in the 
country by the Fuel Research Board’s experiments. 
The Board last week published two technical 
papers, Nos. 40 and 41, dealing with the hydrogena- 
tion-cracking of tars,* which advance the experi- 
mental development of the subject materially. 
Before dealing with these publications in detail, 
it may be well to indicate some of the possibilities 
underlying the hydrogenation-cracking of tars, as 





* The Hydrogenation Cracking of Tars. PartI. Pre- 
liminary Experiments. Part II. The Preparation of a 
Catalyst. Department of Scientific and Industrial Re- 
search. H.M. Stationery Office. Part I. Price 2s. net ; 
Part Il. Price 6d. net. 


distinguished from the same process applied to coal. 
It is obvious in the first place that the world, as an 
entity, does not want further supplies of oil at the 
present time. The amount of petroleum that could 
be brought to the surface in any one year is greatly 
in excess of the amount that can be used, and pro- 
duction has had to be curtailed. Petrol can only be 
produced commercially from coal or coal products 
by imposition of a tariff, and whether a nation can 
afford to pay more for its liquid fuel than do other 
nations, is a simple economic proposition. The 
basic argument is over-ruled in England by con- 
siderations of national defence, in view of the com- 
plete absence of any appreciable quantities of home 
supplies of petroleum; but, quite evidently, if the 
home production of synthetic petrol could be 
cheapened so that the tariff could be lowered, the 
position would be improved. Some 2,000,000 tons 
of tar are produced annually in this country and if 
the whole of this were hydrogenated, it would 
produce about one-fifth of our present petrol 
requirements ; this would be a valuable supplement 
to the more expensive coal-hydrogenation process, 
but leaves plenty of room for both. The fact is 
that the hydrogenation of tar may in time be a 
process that can be undertaken by every carbonisa- 
tion works above a minimum size, but the hydro- 
genation of coal involves operation on a substantial 
scale. Two of the possibilities of tar-hydrogenation 
will serve to illustrate the potentialities. The prin- 
cipal costs in hydrogenation are the capital charges 
on the heavy outlay in plant and the cost of hydro- 
genation. The capital charges on a tar-hydrogena- 
tion plant will not be so heavy as on a coal-hydro- 
genation plant. If hydrogen is not obtained as a 
by-product, its cost is of the order of 2s. per 1,000 
cub. ft. To convert 1 ton of creosote oil completely 
into spirit boiling below 200 deg. C. requires, 
according to the Fuel Research Board figures, some 
32,000 cub. ft. of hydrogen, the cost of which would 
be about 64s.; from this there would be a yield 
of some 150 gallons of motor spirit, so that this cost 
would not in itself be prohibitive; but how much 
better would be the process financially if, instead of 
expensive hydrogen, generated specially for the 
process, the coke oven gas evolved during the last 
few hours of the carbonising period could be used, 
the composition of which usually shows between 
70 per cent. and 85 per cent. of hydrogen. The 
present reports of the Fuel Research Board have not 
taken this possibility into account, but they disclose 
the fact that the concentration of hydrogen was 
varied by using hydrogen-nitrogen mixtures, water 
gas and coke-oven gas containing 43 per cent. of 
hydrogen. Of these, the most effective substitute 
for hydrogen was coke-oven gas, which, however, 
gave 10 per cent. by weight less liquid products 
than pure hydrogen, 1 per cent. less gaseous product, 
and formed 5 per cent. more coke, whilst there was 
8 per cent. more “loss.” In view of the cheaper 
source of hydrogen, coke-oven gas shows up quite 
favourably, and there can be little doubt that if the 
“end gas” containing 70 per cent. to 85 per cent. 
of hydrogen had been used, the results would have 
been still more favourable. It would seem desirable 








in this connection for the Fuel Research Board, if 
possible, to give a practical turn to their experiments, 
and so assist the coke ovens to make several shillings 
per ton more profit from their coal. This, however, 
hardly exhausts the possibilities. The problem of 
the long-distance transmission of gas, it has been 
suggested,* could be solved by hydrogenation of tar 
at coke ovens. The principal charge in gas trans- 
mission is the power used for compression of the gas, 
and the question of wide distribution would be 
entirely changed if the compression could be obtained, 
so to speak, as a by-product. The gases fed into 
the hydrogenation plant are at 100 atmospheres and 
when they issue at the same pressure contain at the 
end nearly 70 per cent. of hydrogen and 30 per cent. 
of paraffins. This gas could be mixed with the coke- 
oven gas and the resultant pressure would be suffi- 
cient to transmit the whole volume of gas over a 
reasonably long distance. 

The experiments described in the two publications 
to which reference has been made earlier show that 
the preliminary work has been conducted in a care- 
ful and scientific manner, although, naturally, there 





° Gas World, October 6, page 322, 1934. 
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are gaps in knowledge which remain to be filled 
later. The preliminary experiments were performed 
in a small 2-litre converter and were confined to low- 
temperature tar, which is the easiest of al! tars to 
convert. No catalyst was used at first, the purpose 
of the preliminary tests being to determine the 
optimum conditions of temperature and pressure. 
It is perhaps hardly a fair assumption that the con- 
ditions which will best satisfy the materials in the 
absence of a catalyst will be equally the best in the 
presence of a catalyst. The history of catalysts 
shows that there may be an optimum pressure and 
temperature for each catalyst. This is one of the 
gaps that remain to be filled and 
work yet required before finality is reached. 

Be that as it 
pheres and a temperature of 450 deg. C., was found 
to give the best results without a catalyst and these 
conditions were laid down as standard for the 
remainder of the series. The next stage was to find 
the catalyst which best suited these conditions, and 
as the result of experimenting with a heterogeneous 
list of substances, commercial molybdic acid acti- 
vated with sulphur was found to give the best 
results. The amount of work necessary may be 
deduced from the fact that the present report gives 
results of experiments with no less than 103 catalysts 
Having fixed a temperature and pressure and found 
the best catalyst to usé for those conditions, the 
next step was to determine the influence of hydro- 
genating tars of different composition. Here, as 
was to be expected, the general conclusion reached 
appears to be that as a guiding principle the higher 
the temperature to which a tar has been subjected 
in the course of its manufacture, the more difficult 
is its conversion into light oils or motor spirit. There 
is little difference, for example, between the ease of 
conversion of tars from different low-temperature 
carbonisation processes or from the same process 
carbonising different coals ; a tar produced at higher 
temperatures in a brick retort 
temperature tar ’’—was, however, more difficult to 
rreat under the particular conditions involved. In a 
lecent paper before the Coke Oven Managers’ Asso- 
eiation, Drs. Sinnatt and King stated that “ at the 
present stage of hydrogenation technique, it is im- 
possible to deal with high temperature tar in one 
stage it is necessary to treat the tar in a pre- 
liminary stage with hydrogen, so as to remove from 
it those asphaltic bodies and free carbon which 
cannot be readily hydrogenated. Verv little 
experimental work has been done upon crude high- 


temperature tar.” This passage indicates yet 
another direction in which an extension of our 
knowledge is desirable. The small converters 


hitherto used were discontinuous and the pressure | 


varied as the reaction proceeded. 
therefore, waa to try 


The next stage, 
the same conditions and the 
mol ybdie acid-sulphur « atalyst in a large continuous 
converter ; these experiments were satisfactory and 
confirmed and amplified the preliminary results. 
Even more important was the fact that the large 
converter produced sufficient motor spirit to permit 
of running teste upon engines. An interesting 
discovery was that the hydrogenation spirit pro- 
duced from tar is particularly high in anti-knock 
properties with an octane number of 87, that of 
Summer Shell being 72; moreover, it was found 
to show no deterioration of anti-knock properties on 
storage. Hydrogenation spirit should be particularly 
useful for blending with higher-volatile spirits. 

The discovery of the catalyst having the highest 
efficiency is, of course, by no means the end of the 
problem and the next step, obviously, is to find the 
conditions under which the catalyst will retain its 
usefulness as long as possible; This problem also 
involves the regeneration of the catalyst when its 
tivity has diminished. The second report, No. 41, 
describes the experiments undertaken with this end 
in view. There is no necessity to describe these 
experiments in great detail, it will suffice to state 
that they have been successful in showing that the 
conditions of ready retention in the system, easy 
passage of the fluids through it, high porosity to 
present as large a surface as possible, sufficient 
strength to withstand handling without disintegra 
tion in the plant, together with a high thermal 
conductivity to ensure the rapid distribution of the 
heat of the have a 


ol reaction, been satisfied by 


indicates the | 


may, a pressure of 100 atmos- | 


a sort of “ medium 
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molybdenum catalyst supported on ignited granular 
alumina gel. It is not necessary to sulphide the 
catalyst before use as tar products contain sufficient 
sulphur compounds to do this during the early 
stages of the life of the catalyst, these sulphur 
compounds being converted into H,S, which, in turn, 
converts the molybdate into MoS,, molybdenum 
disulphide. The catalyst prepared contains 
25 per cent. of ammonium molybdate deposited on 
the gel, and is heated for several hours to 500 deg. C. 
|in air. The same treatment restores its activity 
after deterioration in use. This deterioration occurs 


as 


partly because of some yet unknown physical change | 


possibly connected with a loss of surface area— 
and partly owing to the deposition of polymerisation 
products or carbonaceous matter. 

This work of the Fuel Research Board is pregnant 
with possibilities, but it is clear that there is much 
yet to be done before a process can be put forward 
which can be applied by any carbonisation works 
directly to the products that they manufacture. The 
hydrogenation of coal and projects of that character 
cannot well be undertaken on the small scale, and the 
Fuel Research Board, whilst not neglecting work on 
coal, may well concentrate upon producing some- 
ithing that will assist the coke ovens, the low- 
temperature carbonisation plants and the gas works 
to secure enhanced value from their tars and so 
recoup of the income lost when ammonia 
ceased to become a profitable by-product. 


some 








THE CORROSION OF LEAD IN 
BUILDINGS. 

THe wide use of lead for constructional work 
such as roofs, gutters, cisterns, and general plumbing 
and glazing, together with the application of lead 
linings in chemical plant, has endowed the problem 
of corrosion with a corresponding significance. In 


the chemical industry, the question of utilising lead-| reached, therefore, that 


lined plant in any particular case is soon decided, 
for the absence of attack or the formation of an 
insoluble, adhering, and protective layer such as 
lead fluoride in the manufacture of hydrofluoric 
acid, can be readily demonstrated by the works 
| chemist in tests using the particular agent suspected 
| of attacking lead, With lead used in buildings the 
lease is, however, different, for the testing of the 
leffects of mortar or cement over long periods and 
under the particular conditions is not simple, since 
often many factors are involved. Moreover, lead 
has been in use for so long that its powers of resist- 
ance were hardly questioned until a few years ago. 
After the attention of the Building Research 
Station had been attracted to certain cases of failure 
the subject was taken up for investigation. The 
lack of exact knowledge concerning the causes 
and prevention of this type of corrosion seemed 
to require a general review of the situation and 
this was presented some time ago in a report on 
The Corrosion of Lead in Buildings,* issued by the 
Department of Scientific and Industrial Research, 
and surveying previous work by other authorities, 
together with its own findings. This report follows 
upon a very interesting issued some time 
igo by the British Non-Ferrous Metals Research 
Association on the use of ternary alloys of lead. 
In the course of the work dealt with it is 
stated that the case of a lead damp course in a 
9-in. brick parapet wall was the first to be examined 
by the Research Station, the lead sheet having 
been converted in parts to a crumbly mass 
containing over 97 per cent. of the oxide PbO. 
Lime in solution derived from mortar has been 
considered to be the corrosive agent in such cases. 
Similar cases have been reported of lead piping which 
was not attacked where buried in soil, but corroded 
through the entire thickness where contact with 
cement had been maintained. As early as 1912, 
Kohlmeyer showed that the residual crust in such 
cases was built up of alternative annular rings of 
yellow litharge and red lead, the former being 
attributed by this worker to attack during the wet 
and the latter during the dry season. 
This occurrence of approximately 3 parts PbO to 
part Pb,O, would explain the yellow and 
red colour of the particles, and the fact that the 
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| yellow and red particles on the damp course examin 
by the Research Station contained no red lead 

| therefore somewhat surprising, unless the red 
| particles are composed of a red form of the oxide 
| PbO. Other examples of attack include lead 
flashings round a window, and lead-covered cables 
corroded by water seeping through concrete. 
Leybold contributed the first fact of importance 
| to this subject when he pointed out that the different 
|types of corrosion product indicate the cause of 
| the corrosion, the absence of calcium hydroxide 
yielding a white residue or crust. 

In surveying the causes of attack, the report 
| we are now dealing with includes the findings of 
|many workers in this field. Among these are th 
| facts that slaked lime in the presence of air causes 
|active solution, but none occurs in the absence of 
|air; that calcium bicarbonate solution has no 
|action, as is the case with gypsum, owing to the 
formation of a protective film; that carbonated 
lime mortar and calcium silicate exert a protective 
| effect ; and that in the case of lead embedded in 
|cement the rates of access of water and air are 
| important factors. Experiments following on this 
knowledge have been carried out at the Research 
Station consisting of a series of corrosion tests 
using distilled water, lime water, suspensions of 
| fresh Portland cement, of high-aluminous cement, 
and of blast-furnace Portland cement. It was 
found that the weight of lead dissolved in contact 
|with the suspension of aluminous cement was 


| 
| 
| 
| 
| 
| 


|less than one-thirteenth of that dissolved in case 
|of the other cements. 
| was bubbled through the liquids and the lead strips 


Further tests, in which air 


| weighed in situ to avoid formation of films on 
| drying, showed the rates of oxidation or loss of 
lead before crystalline deposits began to form ; and 


| here again the aluminous cement showed the most 


|favourable protective results. The conclusion is 
the carbon dioxide 
| necessary for the formation of a protective film is 
| removed from the water percolating to embedded 
lead by all cements or mortars containing free 
lime, but aluminous cement containing no free 
lime is less corrosive since it allows the passage of 
|earbon dioxide. When lime mortars or cements 
| become carbonated, the attack ceases in any case. 
Corrosion by contact of lead with timber has 
also _been studied. In this connection, the greatest 
|trouble has been with oak boarding or beams, 
investigation showing that the white substance 
formed was basic lead carbonate with practically 
| the same composition as commercial white lead, 
| and that attack was due to acids derived from oak 
in conjunction with moisture and carbon dioxide 
and air. In a two months’ test, however, lead 
was not attacked by well-seasoned oak when mois- 
ture was excluded. A further cause of corrosion 
included in the report, although as yet the results 
are somewhat incomplete, is the attack of various 
acidic soils, the product formed being again basic 
lead carbonate. Blue clay in particular seems to be 
troublesome, while soils containing organic matter 
have been condemned as unsuitable for receiving 
unprotected lead-covered cables. 
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On this subject of the prevention of these types 
|of corrosion, it is suggested that in the case ol 
lead damp courses exposed to cement, a bitumen 
coating or bitumen-impregnated felt should be 
employed. If modification of the cement b 
adopted as alternative, then a lime mortar should 
be used, for although lime does attack lead, yet 
the permeability of such a mortar ensures rapid 
|carbonation, and therefore the formation of 3 
protective film. The use of high-aluminous cement 
|affords protection, and is suitable where extra 
| strength of structure is desired. With regard to 
|Compo pipes, viz., pipes coated with tin, little is 
|to be gained by their use, but the B.N.F. ternar) 
| alloys are proving invaluable. For the prevention 
|of corrosion due to contact with timber, the onl) 
methods known at present are the use of a bitumen 
felt wrapping, the adoption of softwoods in plac: 
of oak where practicable, and, if oak be used, th 
exclusion of moisture from penetrating between 
lead and the wood. In the case of soil attack, 
it is at present suggested that lead pipes should be 
surrounded by chalk or limestone, by wrappings ‘ 

| the new ternary alloys may be substituted. 
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THE CONVERSAZIONE OF THE 
INSTITUTION OF CIVIL ENGINEERS. 


As is usually the case, the annual conversazione 
of the Institution of Civil Engineers, which was held 
on Wednesday, June 12, attracted a large attendance 
of members and guests, who were received by the 
President, Sir Richard A. 8S. Redmayne, K.C.B., and 
Lady Redmayne. The programme included three 
jectures, viz., “Giant Telescopes,’ by Dr. H. 
Spencer Jones, M.A., F.R.S.; “ Robert Hooke, 
1635-1703,” by Dr. H. J. Gough, M.B.E., F.R.S. ; 
and “ The Houston Mount Everest Flight,” by Air 
Commodore P. F. M. Fellowes, D.S.O., as well as 
musical items and an exhibition of engineering 
models, scientific apparatus, &c. Some of the 
exhibits were of a historical nature, and of these 
we may mention a report, dated March 29, 1766, con- 
cerning a horse gin, water wheels and steam engine 
at New River Head, London, bearing the original 
signature of John Smeaton. This, with other 
Smeaton relies, was shown by Mr. E. Kilburn Scott. 
Other historical exhibits were lent by Colonel 
E. E. B. Mackintosh, D.S8.0., Director of the Science 
Museum, one of particular interest at the present 
time being a contemporary drawing of one arch of 
Waterloo Bridge (1816), and another being a copy 
of a Norman drawing, of 1165, showing the water 
supply and sanitation arrangements of Canterbury 
Cathedral. 
tus of William Henry Fox Talbot, 1835-1846, were 
also included in this exhibit. 

Although the exhibit of Sir Robert A. Hadfield, 
Bart., D.Se., F.R.S., included one historical item, 
it was mainly of a very modern character, and 
included specimen blades of A.T.V. steel as used in 
the turbines of the 8.8. Normandie. The remainder 
of Sir Robert’s exhibit consisted of a demonstration 
of the use of the petrological microscope in ferrous 
metallurgy, special charts dealing with the radiation 
from combustion products of various fuels, the 
design of contact thermocouple pyrometers, and a 
map of the British Empire illustrating the need for 
the establishment of an Empire Development 
Board. Some of these exhibits were shown at the 
Conversazione of the Royal Society, and were 
mentioned on page 499, ante. The only other 
metallurgical exhibit we noticed was that of Mr. 
Sherard Cowper-Coles, who showed specimens of 
laminated and helical springs and sections of under- 
frames coated with lead for the prevention of 
corrosion. The remainder of this exhibit related 
to the Duraspray rustproofing process for application 
to steelwork in situ. We hope to return to this 
process at a later date. 

Two interesting exhibits were staged to illustrate 
the work of the Building Research Station, of which 
Dr. R. E. Stradling, C.B., M.C., is Director. One 
of these showed the method adopted for measuring 
the existing stresses in masonry structures. For 
this work an extensometer is first applied to the 
surface of the masonry in situ, and then to the same 
portion of the surface after it has been cut out of 
the mass, so as to relieve the stress. The extenso- 
meter used is of the acoustic type, in which the 
frequency of a stretched wire is balanced against a 
standard wire, both before and after the extension. 
In this way strains of the order of 0-2 x 10-® in. 
can be recorded. The other exhibit of the Building 
Research Station related to the grading and work- 
ability of concrete aggregates. This work shows 
that the best proportions of sand and gravel are 
dependent on the water : cement ratio being used, 
and also that the compressive strength of fully- 
compacted concrete is independent of the grading 
of the aggregate. 

Professor S. M. Dixon showed samples of a new 
building material known as Nofrango, which is 
handled by Messrs. Nofrango, Limited, Molesworth 
House, South Frederick-street, Dublin. Structures 
in which this materia] is employed consist of a 
framework of timber, steel, concrete or masonry, 
and on this framework a thick coarse hessian canvas 
is stretehed tightly. The canvas is then soaked 
with water to ensure further tightening, and while 
still wet is thoroughly impregnated with cement and 
sand applied in a thick coat in a semi-liquid state. 
When this coat has hardened, a thin but fairly 
rigid wall is produced, and on this successive coats 
of rendering in cement and sand are applied until 
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|the required strength and thickness have been 
| obtained. This method of construction, which has 
| been patented, can be used for tanks, silos, reser- 


| voirs, &c., as well as for buildings, and has also been 
| employed for making cylinders for foundation work. 
| Several advantages are claimed for the system, the 
| most important being that it is economical, durable 
| and damp-proof, 

| Another interesting structural exhibit was that 
of Messrs. G. D. White-Parsons and A. M. Hamilton, 
| who showed a model of a 200-ft. span double Warren- 
| truss transportable bridge, made to a scale of } in. 
|to 1 ft. The design is for a bridge with a 10-ft. 
| roadway to carry 12 units of British Standard 
|loading. Another model of a 60-ft. span single 
Warren-truss transportable bridge was also shown. 
We intend to describe the system in detail in a 
forthcoming issue of ENGINEERING. Apparatus for 
| the determination of stresses in structures by means 
| of the Deformeter was shown by Dr. C. H. Lobban. 
|The use of this instrument has been explained 
|on previous occasions, and it will be remembered 
that it is necessary to measure only one component 
|of the movement of some part of the celluloid 
| model under the action of a load applied at some 
other part. To facilitate this measurement, Dr. 
|Lobban employs a fine wire stretched over the 
model in a horizontal direction, ¢.e., parallel with the 
base. Deflection measurements are made by means 
of a microscope fitted with a micrometer eyepiece, 
|@ cross in the eyepiece being sighted on the wire, 
which serves as a reference line, any errors in 
reading being eliminated by this means. 

A model of a plant for the gradation of aggregates 
and for the automatic proportioning of the in- 
gredients of concrete and road materials, was 
exhibited by Messrs, R. W. Walker and W. G. 
Jamieson. The plant operates entirely by gravity, 
and can be adapted to suit various conditions of 
working, a special feature being that the measure- 
ment of all the ingredients proceeds simultaneously, 
thus effecting considerable time saving in com- 
parison with methods involving serial measurement. 
In the model exhibited, three tilting receptacles 
were located under a screen from which the recep- 
tacles were fed directly, but if desired, the recep- 
tacles can be filled from bins. Each receptacle is 
mounted on a shaft, supported by a system of 
levers, and is provided with an adjustable balance 
weight arranged so that when empty the receptacle 
assumes the loading position. When one of the 
receptacles has been filled to the required extent, 
it tilts towards the discharge position, but discharge 
does not occur until all the receptacles have been 
filled, when they all discharge together. They then 
return to the loading position for refilling. Any 
method of feeding the materials to the receptacles 
which does not involve shock loading may be 
employed. In some cases automatic feeders 
controlled by the movements of the receptacles 
would be most suitable. Hand-operated gates can, 
however, be used, in which case careless cut-off by 
the operator does not lead to errors in measurement, 
and is readily detected, 

Simple and convenient instruments for measuring 
the gradient or camber of road surfaces, the fall of 
a pipe line, or any other gradient, were shown by 
Colonel H. T. Tudsbery, O.B.E., M.C. In its simplest 
form the instrument consists of a bar having feet 
at each end which are applied to the surface of 
which the inclination is to be measured. Above 
this bar, and hinged to it at one end, is another bar 
fitted with a spirit level. The free end of this upper 
bar is provided with a pointer moving over a scale 
attached to the lower bar, and by adjusting the 
former, by means of a screw, until it is level, the 
inclination of the surface on which the lower bar is 
resting can be read directly on the seale. A third 
bar having a foot at its outer end is hinged to the 
centre of the lower bar, and by turning the former 
at right angles to the latter, a firm three-point 
support is obtained for the instrument. Captain 
W.N. McLean, M.A., illustrated the continuation of 
his work on the gauging of the River Dee, Aber- 
deenshire, by the graphic representation of rainfall, 
run-off, temperature and wind for the first five 
months of the current year. Full particulars of this 
work will be found on page 338 of our last volume. 
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Three new instruments designed by Dr. J. 8. 
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Owens for his work formed a particularly interesting 
exhibit. One of these was a simple form of U-tube 
manometer, capable of reading air pressures to 
within 0-1 mm. of water. The legs of the U-tube, 
which is of large diameter, are placed as close 
together as possible, and the height of each meniscus 
is read with the aid of a slider having two sharp 
edges, one behind and one in front of the tube. 
Each slider is adjusted by sighting, so that the two 
sharp edges are in line with the meniscus, and the 
difference of level is then read by a scale and 
vernier. A constriction is formed at the bend of the 
U-tube to damp out the effects of rapid pressure 
fluctuations. Another instrument shown was for 
measuring the ultra-violet radiation in daylight, in 
order to determine the amount of cut-off due to the 
smoke of large cities. It is formed of a group of 13 
vertical tubes, 6 in. in length, having stops at their 
upper ends ranging from 1 cm. to 0-7 mm. in 
diameter. Above these stops a disc of Chance’s 
ultra-violet glass is fixed. The lower ends of the 
tubes are fitted with small stops, all of the same 
diameter, and pressed against these stops is a piece 
of photographic printing-out paper. On exposing 
the instrument to the light for a day, a number of 
spots of different intensities will appear on the 
photographic paper, the number depending upon 
the intensity of the ultra-violet radiation. The 
proportions of the instrument have, of course, been 
chosen so that the most intense radiation will just 
produce a slight darkening of the paper under the 
tube having the smallest stop. The third instru- 
ment exhibited by Dr. Owens was an evaporimeter 
for measuring the rate of evaporation from various 
surfaces. 

Dr. J. R. Baker exhibited an instrument for 
measuring the drying power of the atmosphere, which 
for many purposes is of more importance than a 
measurement of the relative humidity. The instru- 
ment consists of a hair hygrometer and a thermo- 
meter of the bimetallic-strip type, the pointers of 
both of which are arranged to read on a drum. 
This drum carries a chart on which a number of 
curves are drawn, and also a diagonal line cutting 
the curves. By rotating the drum so that the 
thermometer pointer reads on the diagonal line, 
the reading of the hygrometer pointer on one of the 
curves will give the saturation deficiency of the 
atmosphere, i.e., the quantity of water in grammes 
which can be taken up by one cubic metre of the 
atmosphere at its actual temperature before it 
reaches the saturation point. 

The National Physical Laboratory showed a new 
trichromatic colorimeter, from the Optics Depart- 
ment, a small journal-friction testing machine 
designed to test small samples of lubricants, from 
the Engineering Department, and examples of 
solids and figures of constant diameter, other than 
the sphere and circle, from the Metrology Depart- 
ment. The latter are of interest in connection with 
the gauging of work produced on centreless grinders. 
Such work, when gauged between two flat surfaces, 
or between a flat surface and a point, may show the 
same diameter in any position, although it is not 
accurately cylindrical. The simplest figure to show 
this characteristic is formed by three arcs struck 
from the apices of an equilateral triangle, the 
radius of the arcs being equal to the length of the 
sides of the triangle ; several other figures, however, 
also show it. The Research Department, Woolwich, 
demonstrated the instantaneous magnetisation of a 
stee] cylinder for the detection of flaws and also 
some simplified forms of calorimetric vessels for use 
with cordites ; the former was briefly explained on 
page 499, ante. 

Of the wemaining exhibits we can only mention 
the apparatus shown by Mr. C. C. Paterson, O.B.E., 
enabling the response curves of radio-frequency 
filter circuits to be viewed on the screen of a cathode- 
ray oscillograph ; colorimetric apparatus shown by 
The Tintometer, Limited, Milford, Salisbury ; the 
Harlandic-Synciock synchronous time apparatus 
for ships, a reference to which will be found on 
| page 627, ante, shown by Mr. Patrick Hamilton ; 
| and the Burgess silencers, shown by Mr. R. L. 
| Quertier. One of the applications of these silencers 
| was illustrated by a model of the turbo-compressor 
| installation for the activated-sludge sewage-disposal 
| plant at Davyhulme, Manchester, where they are 
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used for silencing the air intakes. 


cotton waste. 
to which the noise is due are damped out without 
in any way obstructing the flow. 








NOTES. 
Tue Tron anv Sreet AGREEMENT. 


Last week, too late for inclusion in our columns, 
the announcement was made that an important 
agreement had been reached between the British 
Iron and Steel Federation and the International 
Steel Cartel. By the terms of this agreement, which 
is for a period of five years with a break at three 
years on either party giving six months’ notice, 
imports of all iron and steel products coming within 
the purview of the Federation from countries which 
are members of the Cartel into the British market 
shall not exceed 670,000 tons during the first twelve 
months and 525,000 tons per annum in each subse- 
quent year. A much larger share of the home 
market will therefore be to British iron 
and steel manufacturers than in 1934, as the tonnage 
imported during that year was 1,370,000 tons, of 
which the Cartel was responsible for 912,000 tons, 
and this result will be achieved without raising the 
tariff. In 1933, the tonnage imported by the Cartel 


secured 


was 643,000 tons, and although this will be exceeded | 


during the first year of the agreement, the quantity 
which may enter during the succeeding years will 
be much lower. The agreement also secures that 
the British share of the neutral markets, which was 
larger in 1934 than in 1933, is to be kept at the 
higher figure. As it is understood that the Cartel 
at one time demanded that their share of the British 
market should be as high as 750,000 tons, the result 
is a great triumph for the delegation which, headed 
by Lord Dudley and Sir Andrew Duncan, travelled 
to Luxemburg to conduct the necessary negotia- 
tions. It may, on the other hand, have been not a 
little due to the decision of the Government to 
increase the duties on iron and steel imports from 
334 per cent. to 50 per cent. ad valorem as from 
March 26. The new agreement, of course, ensures 
an indefinite suspension of the higher duties and 
of the higher prices which might have followed in 
their train. It is a striking illustration not only 
of the efficiency of tariffs under certain conditions, 
but of the realisation of the fact that comprehensive 
co-operation between members of a basic industry 
is the best way to increase economic stability. The 
agreement has been generally welcomed, and its 


effect not only on the industry most concerned, | 


but on that supplying coal should lead to more 
employment and a general stimulation of trade. 
GUIDANCE IN APPRENTICESHIP. 

For some thirty years the Skilled Employment 
and Apprenticeship Association has done valuable 
work in promoting, through affiliated committees, 
the welfare of boys and girls by encouraging and 
assisting them to enter skilled trades and by con- 
tinuing this encouragement and advice after they 
have entered a trade, thus assisting the school after- 
The Association, the central 
office of which is at 38, Denison House, 296, Vaux- 
hall Bridge-road, London, S8.W.1, keeps a register of 
employers and assists them to find suitable young 
persons for instruction in skilled trades; it also 
a trustee for apprenticeship and similar 
The other objects of the Association are to 
interest not only employers, but also trade unions 
and the general public, in the industrial'training of 
young persons, to disseminate information on the 
subject, and to watch legislation affecting such 
training In presenting its 29th annual report, 
which year 1934, the Council of the 
Association states that the improvement in the 
conditions of employment, already in evidence in 
1933, have been maintained. The affiliated com- 
mittees of the Association, at Bethnal Green and 
Shoreditch, Fulham, North Lambeth, St. Pancras, 
and Stepney, have placed 751 boys and 389 girls 
in trades and occupations as apprentices and 
learners. This total of 1,140 is larger than was the 
case last year, and it is stated that the increase is 
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In these | 
silencers the air or gas is drawn or discharged | 
through a straight perforated pipe surrounded by | 
a casing filled with a suitabie soft material such as | 
By this means the pressure pulsations | 
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view to reducing labour costs. In this country, 
| the direction which such activities have taken has 
|turned to the production of concrete mixers and 
the supply of moulds and machines for hollow 


entirely confined to the boys and is most marked 
in the engineering and heavy metal trades, the 
number of placings in this category reaching 200. 
Fourteen boys have been apprenticed in the building 
trades, 7 to coachmaking and wheelwright’s work, | concrete building blocks, &c. 

27 to designing and drawing, 54 to instrument| For at least seven years, attention has been paid 
making, 13 to the printing and allied trades, and | in France to improving concrete by the process of 
176 have been put in a position to learn clerical and | vibration, for the purpose of consolidating and 
warehouse work. Of the 389 girls, 201 have been | strengthening it during and after pouring, and 
apprenticed to needlework and 99 to clerical and| improving the surface. When the centrifugal 
| stock-room work. The East London Apprenticing process came into use for making reinforced-concrete 
| Fund, which is administered by the Association, | parts for electric transmission lines, vibration was 
has also had a more active year than was the case | taken up by some competing makers of cast poles 
in 1933, and has granted loans for premiums and to secure a comparable density and surface. When 
equipment amounting to 1791. in nine cases. Twelve | the moulds are of an expensive type, as, for example, 
boys have completed their apprenticeship, and in | those used for the making of marbleised lamp posts, 
most cases, favourable reports of their progress have | vibration not merely improves the surface, but also 
been received ; there are 31 boys still on the books. | makes possible a more rapid turnover of the metal 
The title of the Association shows that its chief work | moulds. 
is to place boys and girls in skilled work with pros- When 
pects of stable employment and increasing income, as | vibeator 
opposed to the casual or temporary post into which | eccentric or unbalanced weight, a method now 
the school leaver may, without guidance, drift. | applied, of course, in many ways. By the use of 
The young people concerned, their parents, and in| such an eccentric mass mounted on a high-speed 
fact, the citizens of London generally, owe the shaft, vibrations may be produced which shake 
Association and its Council and committees of | the material down into such intimate contact that 
| unselfish ladies and gentlemen, who freely give much | high density results. In the first application of 
of their time to this noble work, a deep debt of | the principle, a maker of reinforced-concrete posts 
gratitude. employed a revolving eccentric mass driven by belt 
from an electric motor. The increased use of 
squirrel-cage induction motors and improvements 
in insulation to withstand vibration have led to the 
design of handy portable electrically-driven and 
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electric power became available, the 
y motion was secured by means of an 











THE PARIS FAIR. 

Tue Paris Fair, which was started about thirty 
years ago as an exclusively Parisian affair with 500 . : , 
exhibitors, has become one of the leading inter- | €nclosed vibrators, some of which take only from 
national expositions of wares of Europe, with over | 80 watts to 250 watts. One make, known as the 
7,500 substantial firms concerned, of which about | * 5inex, weighs only 7 kg. (15-2 Ib.) ; it is made 
800 come from other countries than France. Up | by Messrs. E. Damond et Cie, 26, Rue des Annelets, 
till 1925, like the British Industries Fair, that of | Paris X1Xe. Another make, the * Altex,” somewhat 
| Paris was exclusively devoted to products from the heavier, is arranged so that by turning a star wheel, 
home country. It was then decided, however, that | Which can be locked, the out-of-balance effect 
where there was competition between different of the mass revolved can be varied from zero to 
countries, the attraction was increased for home | # Maximum, this type, and the special transformer 
and foreign buyers. For the Fair held between described below, being made by Messrs. A. Ducharme, 
Mav 18 and June 3 last. the demands for space of Ivry (Seine). As concrete usually involves the 
have been such, despite the unsettled times, that | Presence of a good deal of water, although in 
several hundred applicants had to be turned away. | France 110 volts to earth is the usual tension, 
Unlike Leipzig, admission not limited to}! 1s generally considered desirable for safety 
business people ; firms concerned are able to obtain to work vibrator motors at 30 volts to 36 volts. 
half-price admission tickets for their customers, and Special portable transformers are therefore made 
on week days the general public pays 8 fr. for for this work, with watertight plug-in arrange- 
admission. _ ments for 110 volt or 250 volt primaries ; a four- 

The space occupied is about 100 acres, a material plug transformer for 1 kW weighs under 70 lb. 
percentage of which is covered by permanent steel- Where there is no electricity supply very small 
framed buildings of a neat commonsense design ; portable petrol engine-driven alternators are 
about half the space is on ground which is uneven, available. Nl 
and this is occupied by small buildings and exhibits| The increase in strength claimed for vibrated 
of an outdoor character. The exhibition is of a| concrete is from 15 per cent. to 20 per cent., as 
thoroughly representative character. compared with concrete cast in the ordinary way ; 

Many of the exhibits at the recent Fair are of | improvement in watertightness is also secured at 
interest to engineers, although little heavy material | the same time. It is now being used abroad exten- 
was on view. This is due to the fact that there | sively, not merely for fabricated work, but also for 
were many applications of engineering methods | the facing and consolidation of large masonry dams, 
and science to comparatively small appliances for |the strengthening of concrete columns, and also 
domestic use, for the tradesman, and the small|for the consolidating of the concrete in road 
manufacturer. This is largely the outcome of the | construction. 
spread of the organised supply of electricity, gas | For the road work two vibrators are fitted to a 
and potable water, to the improved appliances for | metal bar about 12 ft. long, and the bar, with the 
burning low-grade coal and petroleum products, aid of two handles, is worked over the concrete for 
together with greater facilities for their supply to| a few minutes. This system is being used by the 
|every village. |city of Paris for concrete under asphalte where 

Although world trade is bad, it is striking how | traffic conditions are very intense. These simple 
rapidly appliances and methods first developed in | electric-motor vibrators, which cost from about 
other countries are being taken up in France, and | 15/. upwards at the present rate of exchange. 
how firms formerly specialising in more directly|can be used for a number of other purposes, 
engineering material are taking up the manufacture | some of which are doubtless familiar to our readers. 
of small appliances. Some regret may be felt that} A product that is making very rapid headway on 
the trade prospects at the moment hardly give | the Continent is that of solid or openwork fencing 
proper encouragement to the enterprise and inven-| of reinforced concrete. These fences are usually 
tive skill thus shown, but when a sound revival | made in panels 2m. long. Some of the more recent 
really comes, France will be ready and may be/ designs are very pleasing. The development of 
expected to hold her own in the business transacted. | sheet welding has encouraged the use of metal 

A noticeable feature at recent Paris Fairs has | moulds, and by grinding these smooth inside and 
been the development of appliances and methods | adopting vibration a very good surface finish can 
relating to concrete in the precast or fabricated | be obtained. This line of business seems to havi 
form. On the Continent, of recent times, the multi- | started in Italy, where it has been widely used for 
plication of cement works has led to great efforts | fencing round railway stations. The uprights 
to find outlets for and to improve the products. | usually have grooves on each wing, and when th 
This has led, in turn, to a considerable business in | fence is run uphill the sections are stepped t 
the supply of apparatus and accessories, with a | accommodate the fence to the slope. 
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The increased use of concrete for drain pipes, | 
sewers, tiles, and so on, has led to developments in 
moulds. Special split sheet-steel moulds for pipes 
were shown at the Fair, fitted with rapid external 
locking gear. Rapid-action collapsing-plate cores 
are also on the market; machines were also on 
view for the moulding of pipes without a central 
core. Other interesting plant consisted of hydraulic 
presses with revolving tables for making inlaid 
floor tiles, &c. In-these a mould can be opened, | 
the pressed article taken out, and the mould cleaned | 
and refilled by two operators in a continuous process. | 

It is rather curious that inlaid polished cement! 


Fig.1. 
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tiles should never have become popular in this 
country, although they have been made for many 
years in large quantities abroad, especially in Spain 
and South America. 

A system recently brought out for the construc- | 











laying of sewers. Plant of this type was used 
extensively for raising spoil and lowering material 
on the construction of the extensions of the Paris 
Metropolitan Railway. 

On the Continent a considerable proportion of the 
population lives in blocks of flats, the construction 
of which does not entail the raising of heavy indi- 
vidual weights, and for work of this class handy 
cranes with short jibs, which can be taken to pieces 
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quickly and _ re-erected where 
/—————,_ required, and which, with various 
}_—_] attachments, can be used for a 
number of situations and opera- 
tions, prove very convenient, 
especially as their first cost is 
low. 

At first sight some of the high- 
jib pillar cranes on view at the 
Paris Fair suggest that they may 
be unstable, but by placing the 
-— hoist on the opposite side to the 
; jib and by the use of iron ballast, 
and further due to the crane and gear revolving 

with the jib, satisfactory stability is secured. 
One maker, Messrs. Faucheux, of 12, Rue de 
Civry, Chartres, showed a crane with a braced 








jib at the top of a three-part telescopic pillar, 





tion of plain and reinforced pipes and ducts in situ, | one of which is extensible, giving a maximum height 
with the aid of one or more internal tubes made of at the jibhead of 24 m., or 78 ft. 9 in., above the 
rubber, was exhibited. The tubes are inflated, a ground, The weight lifted is 350 kg., or 
metal form for the sides is moved forward as the | approximately 7 cwt., with a jib radius of 1-9 m. 
casting proceeds, and a vibrator acts on a saddle. | (6 ft. 3 in.). With the jib at lower levels, a 4-m. 
A further vibrator is arranged inside the tube, so| radius can be used. The petrol motor required 
that the concrete mixture, which is packed very is of 5 h.p., and the total weight is 2} tons. The 
dry, is consolidated inside and out. The scheme/|crane can be hauled about on a trailer carrier. 
is due to a M. Gribling, and the process is one of | When working it stands on four small castor wheels. 
considerable ingenuity. Itremains for experience to| Very severe strains can be produced on these 
show how far it can contend with the many diffi-| light cranes when a load descending rapidly is 


culties and complications often met with in the 
laying of pipes and ducts under roadways. It is 


being handled by the Société Internationale de Mise 
en Valeur et de Dévelopment des Brevets, 11, Rue | 


pulled up suddenly by the hand-brake. This dangeris 
obviated by the use of an automatic brake governor, 
| which limits the downward speed of the load. 

In France, Belgium and Switzerland, light con- 


des Vignes, Tangar. | structions of steel angles and other sections are much 
Several makers showed very light cranes and|more widely adopted in crane gantries than here, 
hoists for building and other operations, such as the ' where bolted square-sawn timber is employed to such 








anextent. Nowadays contractors expect their plant 
to last much longer than formerly, and this is 
reflected in the lifting gear now on the market. 

The firm of Messrs. Besnard, of 17, Rue du 
Sergent-Bauchat, Paris XTIle, established thirty 
years ago, had several light cranes and power-driven 
winches on view. These were all belt-driven from 
either an electric motor or an internal-combustion 
engine. The smallest pattern resembled a miniature 
Scotch derrick, and had a channel iron Vee-base frame 
and channel braces to the crane pillar, the electric 
motor or engine being on the tail end of the base. 
With a direct lift, this crane handles 125 kg., or 
275 lb. It is designed to replace the double-crank 
gearless hoist requiring two men to operate it, 
and possesses advantages of speed and reliability. 
Sizes range up to the handling of 3 tons at 2 m. 
radius. In the larger sizes, the jib is skewed mechani- 
cally; some of the small cranes will slew the 
complete 360 deg. This type of crane can be moved 
about on a carriage fitted with two large wheels for 
transport over rough ground by means of a horse or 
as a trailer. During the last few years quite a 
number of light-duty cranes, some of which have 
been described in these columns, have been built 
in England. 

Messrs. Boilot, of 2, Rue de Vienne, Paris VIIIe, 
had on view some handy appliances for builders 
and contractors. One of these took the form of a 
folding angle-steel trestle, with the crossbar rapidly 
adjustable for height ; also single supports with fold- 
ing pyramid bases, the heads being designed to 
hold putlogs and other sections of timber. There 
were also struts designed for the holding up of 
floor shuttering for concrete work. Some were 
of a telescopic pattern with slots and captive steel 
wedges for adjusting the height; others had a 
rack action. 

Another useful device by the firm of Messrs. 
Boilot was a trench strut of steel. It is illustrated 
in Fig. 1 and is made in two parts which fit into 
one another to make up the required length. One 
piece has a shoe at one end and a rack down one 
side; the other has a fixed pin arrangement and a 
shoe for the wall end. To fix the strut, the two shoes 
are butted against the trench timbering and the pin 
of one section put into the rack of the other, as 
can be seen in Fig. 1, and the whole is pressed home 
straight with a sort of toggle action, thus forming 
a strong easily-removable strut. 

A rapid-action chain binder for scaffolding, by 
the same maker, is shown in Figs. 2 and 3. It can 
be used for poles which are at right angles or paralle! 
to one another, and consists of a wedging appliance 
and a short length of galvanised chain. The wedge 
part has a hand lever with a cam action working 
on a hollow eye, backed by a steel strip that bites 
into the wood of the pole. To fix it, the chain is 
passed half way through the eye; for a cross-bar 
both tails are dropped over and behind the hori- 
zontal pole, and each tail in turn is pulled as tightly 
as the slack allows. Chain links on each side are 
pushed into Tee slots arranged below the lever on 
each side, as can be seen in the sketch. On pulling 
down the lever, the cam pushes the back strip 
into the wood, thus preventing any tendency to 
slip, and the chain is tightened up gripping the 
poles together. A pin at one end of the chain is 
passed through the lever handle and two wings, thus 
locking the clamp. For parallel poles, the chain is 
threaded through the large eye, passed round twice, 
crossed on one side, and links are held in slots 
and tightened up as before. The action is very 
rapidly performed. 

The suspended cradles so frequently used now- 
adays are often hampered by yards of loose rope 
from the tackles. The firm of Messrs. “ L.A.H.O.,” 
7, Rue Henri Murger, Paris, 19e, have lately 
developed a cradle suspension winch which greatly 
improves these conditions. It is illustrated in 
Figs. 4 and 5. To improve the balance, it is 
worked by two crank handles placed opposite 
to one another, the gear being contained in an 
aluminium casing. A light wire rope is used 
for the suspension, the cranks being geared to a 
small drum. An automatic brake is fitted and the 
movement up or down can only be made by working 
on both cranks ; if they are let go a brake comes 








into action automatically. A ratchet is provided 
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for additional security. The same makers have 
developed a one-man cradle, with a single wire- 
rope suspension combined with the same type of 
winch. 

It may be mentioned that at the Government 
laboratory at the Conservatoire des Arts et Métiers 
in Paris there are facilities for various forms of 
tackle to be tested. This service tends to keep up 
the standard of quality of appliances. The cradle- 
suspending winch just described has been tested at 
the laboratory under a load of 3 tons, 


THE LATE MR. E. LE BAS. 


WE note with regret the sudden death of Mr. Edward 
Le Bas, which occurred at Angmering, on June 
Mr. Le Bas, who was the founder and chairman of 
Messrs. Le Bas Tube Company, Limited, Dock House, 
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of the cylinder of the machine, and in ,4th of a milli- 
metre on a scale engraved around the circumference 
of the clamping screw ; the divisions are such, we are 
informed, that ,3,th of a millimetre can readily 
be estimated. This scale also serves to regulate the 
clearance when the specimen is held loosely. In another 
aperture of the machine cylinder is fitted an indicator 
furnished with a vernier and connected to the cupping 
tool. This enables the depth of the cup to be ascer- 
tained in tenths of a millimetre. The load applied is 
measured by the pressure gauge, to which reference has 
already been made. This is fitted with a dummy 
pointer which registers the maximum load attained 
during the test. The machine is termed “ universal ” 


because, by the introduction of the requisite cupping 
tool, it is stated that tests may be made according to 
the requirements laid down in the specification issued 
various standardising bodies, such, for instance, as 
French authorities. 


by 
the German D.I.N. and the 





Billiter-street, London, E.C.3, and of other well-known 
concerns, a member of very old-established | 
Jersey family, and was born in July, 1863. He com 
menced his business career at the Weymouth offices of 
the Great Western Railway Company, but subse- 
quently came to London to join the firm of Messrs. 
G. W. Share and Company. In 1890, he opened a 
business on his own account as Messrs. Edward Le Bas 
and Company, iron, steel, and metal merchants and 
agents 

The business, which at first was confined to the | 
home trade, grew rapidly, and eventually a large 
import and export trade was done with the Continent 
and afterwards with America. The export business 
with Australia, Canada, Egypt, Mexico, and China 
became an important branch of the firm’s activities 
In 1900, large waterside premises were taken at Millwall, 
and manufacturing was commenced, the works even 
tually being equipped as an engineering shop mainly 
concerned with tubes, fittings and pipe-work. Mr. Le 
Bas saw the possibilities of steel sheet piling in 1905 
and works were opened at Greenwich under the name 
of Messrs. British Steel Piling Company, the works 
being subsequently transferred to larger premises at 
Claydon, near Ipswich, where they now stand. Mr. Le 
Bas was a member of the Court of the Worshipful 
Company of Ironmongers, and was one of the older 
members of the London Metal Exchange. He was one 
of the founders and a past-president of the National 
Hardware Association, and was also on the board of 
management of the Royal Metal Trades Pension and 
Benevolent Society. 


wars a 
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AMSLER UNIVERSAL CUPPING-TEST | 
MACHINE. 


Amona the mechanical tests employed for appraising 
the quality of sheet metal, the cupping test, although 
comparatively new, has been fairly widely adopted 
by industry owing to the rapidity and ease with which 
it is carried out, and also to the fact that it is reasonably | 


informative. While the test, in common with all | 
other mechanical tests, has its limitations, as was | 
indicated in the course of the discussion on cold- | 


presswork held in London in March and reported in 
our columns on pages 265 and 279 ante, it nevertheless 
yields useful information, especially perhaps in the | 
routine testing of large batches of material. A neat 
and compact little machine for carrying out these | 
cupping tests has recently been placed on the market | 
by Messra, Alfred J. Amsler and Company, Schaff- | 
house, Switzerland, whose sole agents in this country 
are Messrs. T. C. Howden and Company, 5 and 7, 
Fleet-street, Birmingham, 3. The machine, a general 
view of which is shown in the accompanying illustra- 
tion, is cylindrical in form and is furnished with two 
opposite apertures at its upper end through which the 


strips or diacs of he sheet metal to be tested are 
introduced, 
By means of the strong clamping screw, fitted 


with handles, seen at the top of the machine, the 
specimen is held securely between two rings, the upper | 
of which is fixed to the clamping screw by means of a 
bayonet catch and acts as the die; alternatively, how- | 
ever, we understand that the specimen can be held | 
more loosely in order to allow the metal to flow. The | 
cupping tool, the rod of which rests in a spherical seat | 
on @ hydraulic piston, is ‘oreed upwards by oil pressure | 
trom a double-acting hand-gperated screw pump fitted 
in the base of the machine. An oil container with oil 
filter, and a valve for releasing the pressure and allowing 
the loading piston to return to its original position, are 
also supplied. During the test, the specimen is visible 
from above, thus enabling the rupture of the cup to 
be detected, Failure of the specimen is, of course, 
also indicated by an immediate fall in the pressure as 
shown on the gauge, on the left, in our illustration. 
When the specimen of sheet metal has been intro- 
duced and clamped in position its thickness is read off in 
millimetres on an indicator in an aperture on one side 











two elamping rings are also easily detachable and — 
be exchanged. 

The standard apparatus is supplied in two capacities ; | 
the maximum pressure allowable in the one case is | 
5 tons and in the other 10 tons. As will be evident | 
from the illustration the apparatus is set up on a strong 
table, to which it is screwed dowm For testing very | 
thick sheet, a special type of cupping machine, designed | 
for loads up to 30 tons, can be supplied. The method | 
of operation, we understand, is similar to that of the 
standard machines of 5 tons and 10 tons capacity. 
Furthermore, equipment for conducting tensile and 
Brinell-hardness tests are available for use with the 
standard machines ; in both cases the equipment is | 
screwed on to the cylinder of the machine in place of | 
the clamping screw. The tensile equipment is for | 
short pieces of wire and round bars having a maximum 
diameter of } in., and for test pieces of sheet metal | 
l in. wide and 0-2 in. thick. The maximum distance 
available between the gripping heads is about 4 in., | 
exclusive of the stroke of the piston, which is about 
14 in. The maximum load available tons. 
In the case of the Brinell-hardness testing equipment 
the maximum height of specimen allowable is Lin. The | 
equipment supplied includes three ball punches fitted 
with 5 mm.,, 74 mm. and 10 mm. balls, 
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HeattH ConerRess, BournemoutrH.—The annual 
Health Congress of the Royal Sanitary Institute, 90, | 
Buckingham Palace-road, London, 8.W.1, will be held | 
from July 15 to 20 at Bournemouth. The inaugurai | 
address wiil be delivered at the Town Hall at 3 p.m. | 
on July 15, by the Earl of Malmesbury, Chairman of | 
the Hampshire County Council and President of the 
Congress. A number of conferences have been arranged, 
and that dealing with engineering and surveying, which | 
will be held on the morning of Thursday, July 18, will 
be presided over by Mr. W. J. Hadfield, C.B.E. Three | 
papers will be dealt with, namely, “ Open-Air Swimming 
Baths,"’ by Mr. J, M, Easton; ‘ Central Planning with 
Special Reference to the Re-Planning of Southampton,” 
by Mr. 8. G. Stanton; and “ Sewerage and Sewage 
Disposal at a Seaside Resort,” by Mr. W. L. Clowes. 
Among the addresses given on Friday morning, July 19, | 
will be one on “ Piled Foundations,’ by Gower | 
Pimm. A number of excursions and visits have been 
arranged, and a feature of the Congress will be the Health 
Exhibition held in the Winter Gardens, at which manu- 
| facturers of domestic appliances, labour-saving devices, 
| hospital equipment, &c., from all parts of the country, 
will be represented. An invitation has been accepted 
| to hold the 1936 Health Congress and Exhibition at 
Southport, from July 6 to 11. 


The | 





IJUNE 21, 1935. 


THE FIRST NATIONAL ELECTRICAL 
CONVENTION. 


(Concluded from page 623.) 


Tue National Electrical Convention continued its 
meetings at Bournemouth on Thursday morning, 
June 6, when a paper on “ Industrial Power Supply ” 
was presented by Messrs. H. Hobson, F. Forrest, and 
C. D. Taite. As we propose to reproduce this paper 
in abbreviated form in a latter issue, it will be sufficient 
|to say that the authors examine the dependence of 
| Great Britain upon her manufacturing industries and 
| the extent of the mechanical and electrical application 
|}of power therein. In spite of the progressive sub- 

stitution of electric for directly applied mechanical 
power that has recently been taking place, there is 
ja large field for further development. This develop 
|ment is likely to be assisted by the improvements 
that have taken place in the generation of electri- 
| city and by the erection of the national transmission 
| system. In fact, the present position is such that new 
industries almost automatically purchase their power 
requirements. On the other hand, the problem of 
procuring the substitution of public for private suppl) 
in existing factories is very difficult, especially where 
large quantities of process steam are required or waste 
| heat or gas is produced. Even in these cases it can, 
however, be shown that the balance is often in favour 
of public supply, especially when full weight is given 
|to the heavy expenditure necessary on private plant 

In introducing the paper, Mr. Hobson said that one 
of the by-products of the grid was that a number of 
|small generating stations were being thrown out of 
|service. As a result, the plant installed in them was 
coming on to the market and was finding its way into 
works, An entirely artificial competition was thus 
set up and the penetration of public supply into 
industry was being hampered. He suggested that a 
pool might be formed to buy up and destroy plant of 
this kind, in the same way that the Central Electricity 
Board had destroyed equipment taken out owing to 





frequency standardisation. 


In opening the discussion on this paper, Mr. VW 
Fennell said that, as the result of the advantages 
derivable from the grid, undertakings ought to be 
obtaining industrial load much more rapidly than was 
actually the case. One reason for the slow rate of 
progress was the reluctance of works owners to under- 
stand the two-part tariff and sometimes their absolute 
refusal to adopt it. It was curious that the paper 
considered steam plant as the only competitor with 
public supply. Actually the Diesel engine was con- 
cerned in three cases out of four, and some data to 
assist them in dealing with it would be useful. An 
important point was that the cost of power production 
from a Diesel engine was uniform throughout the 
country. It was difficult to compete with Diesel plants 
from 30 h.p. to 600 h.p. with ordinary stations, and 
when distribution costs were added to grid charges it 
was quite impossible in some districts. Unless the 


| Central Board obtained powers to unify its prices 


throughout the areas, they were going to lose many 
thousands of horse-power. 

Mr. J. W. J. Townley complained that the paper 
left off just when it began to be interesting; tor 
though it showed the magnitude of the power load 
waiting to be connected, it was only towards the end 


| that it dealt cursorily with the most difficult problem, viz., 


the negotiating of contracts. In West Ham there were 
at least six companies—ostensibly independent, but 
actually controlled by one combine—which reviewed 
all power contracts. Any concession given to one 
member had therefore to be extended to all. On the 
other hand, the various electricity undertakings wer 


| acting independently, and this in similar circumstances 
| might 


lead to difficulties. A central body which 
would enable the prices paid in the different areas 
to be ascertained was wanted. This would ensure 
that all contracts made contained a small margin ol 
profit. He also noted that in some areas the percen 
tage of mechanical power was much higher than in 
others. There should be some co-operation to ascertam 
the reason for this. 

Mr. J. N. Waite criticised the Electricity (Supply 
Act of 1926 in its relation to owners of non-selected 
stations, and said that in Hull they already had 90 pe! 
cent. of the power load and were in a fair way to 
obtain the remainder. To do this, however, had meant 
some flexibility in tariffs. For instance, a two-part 


| tariff was useless in obtaining a shipyard load, owing 


to the large and spasmodic maximum demand. If the 
diversity between various yards was taken into account 
the factor was so low that it could not be used as 4 
basis for the maximum demand charge because o! 
other consumers. It was therefore necessary ' 
employ a block tariff. 

Mr. R. P. Sloan said that the concern with which 
he was connected had ousted some 56,000 h.p. ot 
private plant during the last four years. There was 


a great deal to be said for preventing the plant thus 
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discarded from being installed in some other area, but | electricity and was ready for an intensive electrical | sub-circuits by some form of electro-mechanical 


exactly how it was to be done he did not know. He | 
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development. The need was not so much for propa- | 
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current limiter. Another point was the risk produced 


thought that there was a tendency to go too far in| ganda as for giving the service as conveniently and| by alterations or additions to existing installations 


reducing charges for domestic supply. 


load must still be the chief concern, and the difficul- | and then showing how completely electricity could be | the public. 


ties of obtaining competitive business would be greatly 
relieved if domestic prices were arranged so as to 
give a margin. The domestic consumer was already 
obtaining very good value for his money, and it would 
be a pity to reduce prices still further at the expense 
of both industrial consumers and neighbouring areas. 

\lderman W. Walker said the development of the 
power load was often important from the domestic 
side, as it meant more labour, better wages, and | 
greater spending capacity. It was no good saying 
there were industrial loads that could not be obtained, 
as they had already been obtained in some areas. 
Che Central Electricity Board could be, and had been, | 
of great assistance in dealing with certain cases. The 
offer of very low prices for some loads, where more 
could be paid was unjustifiable. Lighting loads, 
especially, should pay the proper price, otherwise the 
undertaking was left without a margin for negotiating 
industrial power supplies. 

Councillor E, Kennedy caused some amusement by 
saying that the Scunthorpe undertaking had less than 
t per cent. of the power load on its mains, and by 
isking how the problem was to be tackled. They | 
supplied only about 5,000,000 kWh per annum, almost 
entirely for domestic purposes, but were surrounded 
by a large number of modern works requiring about 
200,000,000 kWh per annum. They could not hope | 
to get a price from the grid that would enable them to 
compete. 

Councillor A. Munro complained that in Scotland 
the price of coal had been raised from 10s. 3d. per ton 
to 14s. per ton in ten years. It was little good attempt- 
ing to increase the efficiency of generation if this 
ontinued, and the Central Electricity Board should 
take the matter up. 

Captain J. M. Donaldson said that most private- | 
plant owners forgot that capital charges had to be paid. 
He was convinced that tempering the two-part tariff | 
for the benefit of certain consumers did not pay. All 
consumers must be treated on the same basis when they | 
were taking a supply under the same conditions, 
itherwise there would be trouble. In his area they, 
therefore, had only one form of agreement. At the 
same time, the pure two-part tariff was not satisfactory, 
for it was absurd that a consumer with a maximum | 
demand of 20 kW and one with a maximum demand of | 
2,000 kW should pay at the same rate if their load | 
factors were identical. A large consumer was beneficial | 
to the undertaking, for he hastened the time when | 
new and more efficient plant could be installed. They, | 
therefore, varied the maximum-demand price with the 
demand, the limits of variation being about 15 per | 
cent. Thus the first small blocks of electricity con- | 
sumed were charged at a high price, after which the 
price fell rapidly. This helped the man with a good | 
load factor and large consumption. Finally, off-peak 
load was only subjected to 20 per cent. of the standard 
fixed charge. In this way it was possible to cover most 
of the cases. 

In reply, Mr. H. Hobson said that the authors quite 
appreciated that there was resistance to two-part 
tariffs in certain industries, and that graded tariffs | 
would have to be given in some cases, but while the 
Central Electricity Board could not do this because of 
its statutory obligations, there was no reason why the 
manager of an undertaking, from his experience, should | 
not produce a flat or stepped rate which would gain | 
consumers without involving any risk. It would be| 
ideal if the Board could provide a connection to every 
undertaking at a common price, but it must not be | 
forgotten that the grid had had to be imposed on a 
existing structure, which could not be cut out in one 
step. The Board was already acting unofficially as a| 
pool of information. While for ordinary power | 
business it was essential to have standard rates graded 
by discounts, there was quite a lot for which special | 
treatment was necessary. It was only in this way 
that large low-price contracts could be negotiated, 
ind these contributed to low prices all round. Non- 
selected stations could only be shut down when the 
grid tariff was less than their own costs, and they 
could not be forced to take even a partial supply unless 
it was cheaper than the cost of the extensions. He 
agreed that prices, especially those for lighting, were often 
lowered unjustifiably. Such a policy prevented proper 
development. The real answer to Councillor Kennedy 
was some form of amalgamation of areas. 

Three papers on “ Domestic Electrical Develop- 
ment,” by Miss C. Haslett, Mr. T. E. Alger, and.| 
Messrs, W. N. C. Clinch and C, B. Nadaud were pre- | 
sented at the meeting held on Thursday afternoon. | 
We give extracts from each of these below, but it may 
© mentioned that similar opinions were expressed on 
several points in two or more of the papers. 

Miss Haslett said that the general public wanted 








| matters. 


| specification for the guidance of tenants and small 


| rapid installation of electrical equipment in the homes 
| of the people was a vastly improved system of organised 
| co-operation between the supply authorities and other 


original ideas. 


used as a great social service. It was the consumers’, | 
not the engineers’, point of view that mattered. Asa | 
social factor electricity promoted better health through | 
smoke abatement and the elimination of dirt, points | 
which were of importance in connection with slum 
clearance and re-housing. If the new houses were 
electrically equipped, the danger of them relapsing | 
into slum conditions was very considerably lessened. | 
The ideal time when the all-electric home was the | 
rule and not the exception, might be approached by | 
educating the child to be familiar with electrical | 
Teachers’ Circles had therefore been formed | 
in London, Liverpool and Manchester, and lectures | 
and visits had been arranged for their members. | 
A certificate in Electrical Housecraft for Teachers had | 
been instituted and Summer Schools in Domestic 
Electricity were also being held. A_ considerable 
amount of literature on the subject for the assistance | 
of teachers had been prepared and instructional films | 
had been made. It was important that schools with | 
Domestic Science Departments should have good | 
electrical equipment, and there was scope for inquiry | 
and advice on this matter. The training of the domestic | 
servant in the use of electrical apparatus was another 
problem which must be tackled, while instruction must 
also be given to the woman public, This was already | 
being done through the medium of housecraft advisers | 
in both showrooms and in the home, The training of 
these advisers had received careful consideration, and 
candidates who had successfully passed a definite | 
course could now obtain a Diploma. Refresher courses 
for these women had also been instituted. The educa- 
tion of the public could be furthered by lectures, 
exhibitions, newspaper articles, films, posters and | 
advertising. 

The need for a proving house and for standardisa- 
tion were also evident when considered from the 
consumer’s point of view, and other pieces of valuable | 
work were the collection of consumers’ opinions on | 
appliances and the preparation of a house-wiring | 


builders. Finally, there was the question whether the 


|industry could supply sufficient electricity for the 


lighting, heating and power needs of three or four 
persons at a cost of 4s, to 4s, 6d. per week, which was, 
experience showed, the amount expended by a cottage 
family on these items. 

Mr, T. E. Alger said that the bulk of the work of 
developing the domestic load would fall on the con- 
tractor, For this reason there must be more co-opera- 
tion between the supply and contracting branches of 
the industry, and something must be done to eliminate 
the resentment caused by municipal trading. Again, 
high service charges, which gave rise to the idea that 
electricity was expensive, must be done away with, 
and the deliberate discouragement of load, common in 
some areas, must cease. The first essential to the 


| 


electrical workers, especially the contractors. As a} 
first and practical step in this direction, “* Electric | 
Circles * should be set up in every area and provided | 
with all the information necessary to promote the 
maximum possible electrical development in _ the 
shortest possible time. Selected contractors and | 
retailers should be regarded as accredited agents of the 
supply authority, and treated on ordinary commercial 
lines. 

Concurrently with these reforms a national minimum 
wiring code, which must be made compulsory on the 
whole industry, should be established. Attention must 
be paid to the design of apparatus and to the earthing 
problem, and, in connection with assisted wiring 
schemes, a premium must be placed on complete instal- 
lations, i.¢., there must be an ample provision of 
convenient outlets put in at the same time as the| 
lighting work and not installed circuit by circuit as | 
the householder slowly realised the inadequacy of his | 
It would be a good policy to offer 
hire purchase lighting facilities only to those who 
agreed to put in a reasonable power and heating | 
installation at the same time. At present the public | 
demanded electric light in preference to any other | 
form of illumination and a premium placed on the | 
installation of 5 ampere and 15 ampere socket outlets | 
would be a most useful step in the development of the | 
long-hour use of electricity. | 

With regard to erection, the protection of the final | 
sub-cireuits required consideration. The convenience of 
an all-electric house depended on the provision of 
ample, if not lavish, socket outlets. If each of these 








| was provided with its full quota of copper, a consider- 
|able amount of useless capital would be sunk and the 


sensible course seemed to be to control such fina, 





}ance with probable needs. 
| cables should be placed on both sides of the road, and 


| for an area of 5,000 sq. ft. 
. ! 
rent, but not charges for the hire or hire purchase of 


| annum. 


The industrial | as cheaply as modern methods of production permitted | carried out by inexperienced workmen or members of 


A periodical inspection of existing installa- 
tions was theretore called for. 

Messrs. W. N. C. Clinch and C. B. Nadaud, who dealt 
with the subject from the point of view of the supply 
undertaking, said that co-operation between all sections 
of the industry and the consumer was essential to 
develop the provision of electrical services and to make 
it available, as it should be, to the poor as well as to the 
rich, to the rural as well as to the town dweller. In 
the interests of progress steps could now be taken for 
undertakings in zones covering county or other areas, 
which technical considerations indicated as sound, to 
co-operate, This would place them on a common basis 
in those areas and overcome an obstacle which at 
present hindered development, Steps should also be 
taken to lay an adequate distribution system in accord- 
Except in rural areas, 


their size should be based on an assumed maximum 
demand of 2 kW per consumer 

With‘regard to tariffs, the fixed charge in a two-part 
tariff should bear a relationship not to the rateable 
value, but to the size of the house, and might vary from 
30s. per annum for any area up to 500 sq. ft. to 10/, 10s. 
It should include meter 


apparatus. The running charge should be 0-5d. per 
kilowatt-hour. The domestic consumer using elec- 
tricity for lighting only was not entitled to a low flat 
rate for the obvious reason that there was practically 
no diversity in lighting demand. Charges for hire 
and hire purchase of similar apparatus should be 
standardised, 

The effect of the domestic load might be illustrated 
by saying that the provision of a cooker and wash 
boiler would increase the consumption of a small 
lighting consumer from 100 kWh to 2,000 kWh per 
On an estate of 940 houses using electricity 
merely for lighting, the ‘annual consumption was 
442.850 kWh, but on an estate of 800 houses using 
electric wash boilers and cooking, it was 1,368,650 kWh, 
while the consumption in the five summer months was 


| 70,4000 kWh in one case, and 500,300 kWh in the 


other. Water heating by electricity also largely 
increased the consumption, and even all-mains wireless 
receivers stimulated the demand. This was shown by 
the fact that on the occasion of the wedding of H.R.H. 
the Duke of Kent, the load in one area increased by 
15,000 kW. 

It would appear then that a reasonable unification 
of tariffs, charges and services in connection with the 
supply of electricity would simplify the field of develop- 
ment, and that the statutory enactment of a minimum 
standard of electrical apparatus and materials was 
essential. Greater publicity and an increase in the 
number of development officers were desirable. 

During the course of the discussion, Mr. C. C. Paterson 
said that the problem of a proving house was not so 
difficult as seemed to be thought. What was wanted 
was a national standard of safety which must first be 
defined and then implemented, A standard of safety 
need not, however, mean a stultification of progress 
in design. What was required in effect was a national 
mark of safety, which need not take other factors 
into, account, The manufacturer must submit his 
factory controls and processes to inspection and prove 
that his products were worthy of acceptance, This 
was already being done to get the approval of the 
British Standards Institution, and he thought the 
case could be met by development on these lines, It 
would fix the responsibility where it should lie, viz., on 
the shoulders of the manufacturer. It was necessary, if 
the scheme were to be universally supported, that 
testing should only be carried out to approved specifica- 
tions. It was a more difficult problem to prevent 
goods which had not the national mark from being 
sold. They must also be on their guard to prevent 
their apparatus being reduced to a standard below 
that which prevailed at present. 

Mr. W. C. Parker said that two-part tariffs did not 
make for that simplicity which was required to further 
domestic electrification. They must first frame a 
simple tariff that everyone could understand and then 
get it adopted throughout the country. 

Mr. E. G. Batt said that while manufacturers were 
in favour of standardisation, more must be done to 
ensure its adoption. Mr, F. W. Purse urged the 
necessity for one standard method of charge. 

In reply, Mr. W. N. C. Clinch said that standardisa- 
tion must not be allowed to interfere with progress, 
At the same time, no apparatus should be installed 
that was not safe, and they needed statutory powers 
for that purpose. 

The President then proposed a resolution approving 
the principle of co-operation between the various 
Associations and requesting the latter each to nominate 
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two representatives to serve on a committee for the | 
purpose of exploring the matter. After an addition | 
allowing the committee certain powers of co-option had 
been made, the resolution was carried by a very large 
majority 

In the evening a dinner was held at the Pavilion, 
with the President in the chair. 


SPECIFICATION, INSPECTION, TEST- 
ING AND SAFETY ASPECTS OF 
WELDING.* 

Or the papers concerned with the subject of standard- 
isation as applied to the welding industry, that by Mr. 
J. O. Cooke outlined the work of the British Standards 
Institution in this field. The author referred to the 
British Standard nomenclature, definitions, and 
symbols for welding and cutting and, among others, 
to British Standard Specifications for the testing of 
weld metal, for welded air receivers, for the metal-arc 
welding of steel structures, and for electrically-welded 
chain. He remarked in his conclusion that whilst it 
was true that other countries might have commenced 
their work at an earlier date, this country had no cause 
for dissatisfaction at the work which had already been 
accomplished by the Committees of the Institution. 
Mr. 0. Simonis also dealt with the theme of standardisa- 
tion and made a strong appeal for more uniformity 
and greater organisation and co-ordination in many 
departments of the welding industry. He called atten- 
tion to many inconsistencies in welding expressions and 
definitions and submitted some remedial suggestions. 
It must be granted, he added, that up to a point the 
British Standards Institution seemed to be organised 
to deal with many of these matters, but it had no 
testing station or examination facilities ; the conclusion 
which might be derived from this was that a new central 
body needed to be created which might co-ordinate the 
various existing units and institutions and take full 
responsibility for the standardisation and unification 
of the welding industry as a whole. 

Ship welding and classification requirements were 
discussed in a brief paper by Mr. J. L. Adam, who, 
when referring to uniformity in the welds, stated that 
it would be a great aid if the number of types of elec- 
trodes used in a shipyard were reduced to a minimum. 
\t least two types of electrodes were required, but even 
then a simplification could be made by standardising 
the sizes of the electrodes. Speaking of tests, he con- 
sidered it very desirable that unnecessary tests should 
be eliminated and that simple informative tests, 
readily carried out in a shipyard with ordinary equip- 
ment, should be introduced. A brief outline of the 
position in the United States with regard to standard | 
specifications for are welding structural steel for 
buildings was contained in a paper by Mr. A. Vogel. 

Several papers dealt with the testing aspect of weld- 
ing. Dr. 8. F. Dorey, for example, gave an authorita- 
tive account of inspection and testing procedure, with 
special reference to welded pressure vessels and engine 
entablature. He discussed the examination of welds 
before, during, and on completion of manufacture, 
and outlined the routine and special tests laid down 
for pressure vessels and other equipment. He mentioned 
that after a careful investigation of the whole subject, | 
Lloyd’s Register of Shipping issued, in July, 1934, | 
Tentative Requirements for Fusion-Welded Pressure | 
Vessels intended for Land Purposes, and added that | 
during the past year a number of fusion-welded | 
pressure vessels, including air receivers, special con- | 
tainers, and boiler drums, had been constructed under | 
the inspection of that Society's surveyors. A paper | 
on the stress analysis of fusion joints was presented by 
Professor E. G. Coker, F.R.S. He stated that con.- | 
siderable progress was now being made by Howland and | 
others in the analysis of grouped discontinuities 
caused by cylindrical holes in flat plates, and that 
experimental analysis also afforded help in cases which | 
can be considered as of the plane stress type. It was 
sometimes believed, he went on to say, that the very 
high stress concentrations at the end of cracks, and at 
the boundaries of holes and changes of form, did not 
matter, because, in mild steel, such effects caused plastic 
yielding at these places and stress tended to equalise | 
at some higher value than the yield point. It was 
fortunate, he added, that mild steel was very accommo 
dating, but the assumption was a dangerous one, and 
so for steels of high-tensile strength and 
low ductility. Professor Coker then gave illustrations 
of a plane model of a fusion joint with several cylindrical 
holes in it, according to a purely arbitrary arrangement, 
which illustrations showed the stress distribution for the 
external contour and also for the internal cavities. 
He pointed out, however, that while these illustrations 











especially 


* Brief summary of ewe presented in Croup 4 of 
the Symposium on the Welding of Iron and Steel, held 
in London on May 2 and 3, and organised by the Iron 
and Steel Institute in co-operation with other technical 
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served their purpose, the model was too small for the 
purpose of obtaining very accurate stress distribu- 
tions round these holes, which were actually only % in. 
in ‘diameter. 

The X-ray examination of welded connections was 
dealt with in a very brief paper by Dr.-Ing. R. Bern- 
hard, who stated that on the German State Railways 
it was the rule for a detailed examination to be made 
of all new welded bridges—or at least of their load- 
bearing parts—by means of the X-ray apparatus 
available. The same procedure was followed in all cases 
of doubt, where outside appearance gave rise to the 
suspicion of the work not being free from defects. 
The results of tests on rolled beams, reinforced by the 
aid of welding, were set out in a paper by Professor 8. 
Bryla ; the tests referred to ribbed and to plate girders. 
A paper containing an account of some experiments 
made to ascertain the effects of strengthening girders 
by welding, was contributed by Mr. G. Ellson. The ex- 
periments were carried out in four stages, namely, pre- 
liminary tests on small pieces, the strengthening of 
joists by the addition of flange plates, the strengthening 
of a plate girder by adding strips to the flanges, and the 
strengthening of the web of a plate girder by adding a 
plate in an end bay. Speaking of the significance 
of welding tests, Mr. W. D. Halsey stated that in 
the investigations of a specific technique of welding 
as many tests as possible should be undertaken. 
Such tests should be exhaustive and should 
thoroughly cover the question of tensile strength, 
ductility and soundness. Impact strength, specific 
gravity, and metallurgical and chemical tests might well 
be included as it was of the utmost importance in ex- 
amining a welding process that such a process should 
be definitely investigated in all its variables. When a 
procedure was adopted, and exhaustive tests had shown 
the procedure to be correct, comparatively simple and 
inexpensive tests might suffice for investigating the 
ability of individual operators to apply the particular 
technique. 

Several papers dealt with the fatigue strength of 
welds. In discussing the relations between the design 
and fatigue strength of welded structural joints, Mr. O. 
Bondy stated that during recent years the fatigue 
strengths of welded connections had been the subject 
of extensive series of researches. Although the 
experiments related only to particular cases of loading 
and to particular forms of joint, it was nevertheless 
already possible to infer from them certain principles 
of design. Forms of welded connections for dynamic- 
ally-loaded structures, especially bridges, called for 
continued development on a basis of the results of 
fatigue tests. The technique of the fatigue testing of 
welds, as conducted in several engineering research 
laboratories in this country, was described in papers by 
Professor B. P. Haigh, by Dr. G. A. Hankins and by 
Mr. A. M. Roberts. A similar paper on testing pro- 
cedure and technique in Switzerland was contributed 
by Professor M. Ros and Mr. A. Lichinger. All quoted 
results obtained by various testing machines and gave 
indications as to the procedure adopted. Dr. Hankins 
was of the opinion that, for design purposes, there 
appeared to be a definite need for reliable tatigue tests 
on full-size representative welded joints; such tests 
would necessitate the use of a fatigue-testing machine 
of at least 50 tons load capacity. Mr. Roberts was 
distinctly optimistic ; he said that the general conclu- 
sions regarding the fatigue characteristics of welds which 
had so far emerged could not but be regarded as 
encouraging, and it might now confidently be expected 
that welding would, in the near future, play an impor- 
tant part in constructions where alternating stresses 
were encountered. 

Among the papers dealing with the safety aspect of 
welding, that by Mr. F. E. Pollard referred to accidents 
due to defects in welded apparatus and plant. This 
contribution dealt with failures due to defective links 
in wrought-iron chain and with failures of unfired 
pressure vessels having fusion-welded joints. The 
latter group included failures due to insufficient 
penetration of joints by the weld metal, wrong positions 
In a 
paper on eye protection in welding, Mr. W. Watson 
stated that what was often not realised or appreciated 
was that, although almost any dark glass would cut 


| down the * glare ” from the arc, it was not every dark 


glass which cut out the dangerous rays which emanated 
As the result of many years’ experi- 
menting, Messrs. Chance Brothers and Company, 
Limited, of Birmingham, had produced a glass, 
greenish in tint, which was marketed under the name of 
Chance’s “Are screen.” It had been proved by 
actual test that this glass did cut out a very large 
proportion of the dangerous infra-red and ultra-violet 
rays which emanated from the arc. In a paper devoted 
to the technical training of welders, Dr. D. H. Ingall 
and Mr. D. D. Stockley, after giving a brief review of the 
full-time day courses and part-time courses of instruc- 
tion available in this country, stated that the needs 
appeared to call for the establishment of a central school 
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of welding, which would provide full-time courses of 
varying scopes for qualified structural engineers, pro- 
duction engineers, designers, and welders ; and accom- 
modation for welding research and for practical welding 
demonstrations, as also for meetings of the junior 
grades of members of technical societies interested. 





— 


NOTES ON NEW BOOKS. 


In recent years very rapid development has taken 
place in the substitution of automatic for manual 
operation and control of machines of all kinds; so 
much so that many modern machines have become 
almost fully automatic, even starting and stopping 
without human intervention. In the courss of this 
development great ingenuity has been exercised 
by designers in the production of mechanical and 
electrical appliances which serve to co-ordinate the 
various movements, and so enable the machine to 
carry out the processes for which it is designed. In the 
small book, Machines Automatiques, by Mons. P. Maurer, 
(published by Armand Colin, Paris, price 10 fr. 50 c.), 
the author traces the steps by which present semi- 
automatic machines have developed, and deduces the 
general principles which must guide the designer in 
his attempts to evolve the fully automatic machine. 
Starting with a general classification of machines and 
the theory of mechanisms, further chapters are devoted 
to semi-automatic machines, the principles on which 
automaticity must be based ; automatically-controlled 
generating stations, various automatic machine tools, 
the Linotype, cigarette making and other machines, 
while in a final chapter the author describes automati: 
telephone systems, calculating machines, &c. 





A third edition of Kinematics of Machines, by Mr.G. L. 
Guillet, has recently been published by Messrs. John 
Wiley and Sons, Inc., New York; London: Messrs. 
Chapman and Hall, Limited, at the price of 18s. 6d. 
net. The text is substantially the same as in the 
earlier edition, but one or two alterations and additions 
have been made. For instance, the acceleration of 
machine parts now finds its proper place in the text, 
instead of being relegated to an appendix. Minor 
changes which have increased the value of the book to 
the student are to be found in the inclusion in the 
text of more fully worked-out examples and in the 
printing of answers to some of the numerical questions. 
Most students lack confidence in their own solutions 
unless they are confirmed by the author. Velocity 
and acceleration, mechanisms, gearing and cams are 
treated in some detail up to a standard corresponding 
to the Higher National Certificate. An ingenious and 
very useful method of checking the instantaneous 
centres of a complex mechanism is given, and, when 
dealing with the different cam profiles, the author gives 
a very full treatment of the acceleration of the follower. 


The various technical institutions in this country 
publish periodically, as an addition to the proceedings 
of their meetings, or in separate pamphlets, short 
abstracts of the articles on kindred subjects which 
appear in the technical Press. These enable the student 
of any metallurgical or industrial question to keep a 
complete record of the work being carried out in 
the same field by other research workers. A comple- 
ment to such abstracts is constituted by the VJ/ 
Jahrbuch, 1935, die Chronik der Technik, issued by the 
Verein deutsche Ingenieure. In this, abstracts of 
articles and books which have appeared during 1933 
and 1934, on scientific and industrial subjects, in the 
German language mostly, are classified under 25 
headings. The abstracts are very brief, but are most 
clearly written in every instance, and reference to 
any subject is greatly facilitated by a very detailed 
index of close upon 2,000 words. The abstracts of 
every separate subject have been written and indexed 
by a specialist. The book contains 183 pages, and 
is published at the price of 3.50 marks, by the 
VDI-Verlag, G.m.b.H., Berlin, N.W.7. 

The sixth edition of Hints to Prospectors and Owners 
of Treatment Plants, published by the Government 
of West Australia, Perth, price 9d. post free, should 
prove useful to those contemplating prospecting for 
rare metals, not only in Australia, but also in othe 
parts of the world. The pamphlet contains much 
practical information relating to methods applied in 
the sampling of ores, the preparation and care 0! 
battery plates, and the cyanide process of gold extrac 
tion. Procedure for the disposal of bullion is detailed, 
and the mint values of gold of various assays, miners 
rights, regulations for the use of explosives, health 
hints, and a short account of the Commonwealth Gold 
Bounty Act are also given. The information, which 
has been set out in a logical and concise manner, has 
been prepared by the collaboration of 14 members 0! 
the scientific and administrative staffs of the various 
Australian Government Departments. 
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CYLINDER-PILE SCREW. 


Fie. 8. 


THE DEVELOPMENT OF THE 


PORT OF BEIRA. 

THE geographical position of Beira, Portuguese | 
East Africa, makes it a natural outlet for the produce 
of the land-locked territories of Northern and Southern | 
Rhodesia and Nyasaland, and to a certain extent of 
the Belgian Congo. Communications with Nyasaland 
will shortly be improved by the completion of the lower 
Zambesi bridge, and further areas will be opened up 
by the extension of the railway to the southern extre- | 
mity of Lake Nyasa. Originally, the land on which | 
the port has been developed was owned by the Rhodesia | 
Railways, whose operations extended to the commercial 
side. In 1926, however, a concession was granted to a 
Portuguese company which, through a British com- | 
pany, Beira Works, Limited, has now taken over both | 
construction and working. Nine years ago the facilities | 
for dealing with traffic consisted of 920 linear feet of | 
timber wharf on the right bank of the Chiveve Creek, 
this being served by one 20-ton and nine 3-ton 
There was also a short wharf with four small | 
cranes on the left bank. The creek was practically | 
dry at low tide, while the area of deep water available | 
in the river was limited. In consequence, delay was | 
onsiderable and the average stay of vessels in the 
port was 12 days 16 hours. A comprehensive scheme 
of improvement works was therefore put in hand early | 
in 1927, for which Messrs. C. 8S. Meik and Halcrow, 
16, Victoria-street, London, 8.W.1, were the engi- 
neers. This consisted of an extension of the lighterage | 
wharf, the construction of three deep-water berths, 
the dredging of the anchorage, the reclamation of land 
ind the equipment of the deep-water wharves with | 
lectric cranes and capstans. Details of the construc- | 

n were given in a paper which was read recently | 

fore the Institution of Civil Engineers, by Mr. T. C. | 
Frampton, who was resident engineer at Beira from 
1929 onwards. The information given below is based | 

n Mr. Frampton’s paper, and we have to thank Mr. | 
W. T. Halcrow for the loan of the drawings and photo- 
iphs which we reproduce in connection with this | 
unt. 

\ preliminary survey showed that the strata below | 
surface level consisted of alternate layers of alluvial 
! and coarse sand, the latter being first encountered 
ut 21 ft. below L.W.O.8.T. The range of tides is 
it. 4 in. at ordinary spring tides and during the 
ainy season an ebb current of 5 knots may be expected. 
\s a result, considerable erosion was taking place 

the left bank and threatened to undermine the timber 

arf on the Chiveve Creek. Two previous attempts | 
been made to build jetties, but these had been | 
successful, mainly owing to the scouring action. | 
il feeling was therefore opposed to the proposal ! 


cranes. 
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PrLE-SCREWING CAPSTAN. 


‘ig. 12. SECTION THROUGH 
JOINT IN CYLINDER 





it was found that the river, instead 
of scouring the bank, tended to silt 
up round the piles. 

The works may be divided into 
two main parts, which are shown in 
the plan given in Fig. 4 on Plate 
XXXII, and in theaerial photograph, 
Fig. 1, on page 654. They consist of 
(a) The steel extension of the timber 
lighterage wharf; the widening, on 





Fig. i. 
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which two transit sheds were built ; 
the deep-water wharf and approach, 
and a power station. (6) The ex- 
tension of the deep-water wharf on 
screwed cylinder foundations, provid- 
ing two extra berths and joining the 
lighterage wharf to the 
: original deep-water berth, 
Yat together with foundations 
for the two transit sheds and 
an embankment for retaining 


ia meliien oes a reclaimed land. 
et Mie carte = The steel lighterage wharf, 
= | c= rt a a view of «a portion of 
t wr - u INES “ENGINEERING which is given in Fig. 6, 
~2' ‘14 Teeth Equally Spaced Plate XXXII, has a width 
of 62 ft. 6 in. overall anc 
to build deep-water wharves and it was for this reason, carries three 3-ft. 6-in. railway tracks and _one 
that only one berth was undertaken in the first instance. | 3-ft.6-in. crane track. It was founded on 7-in. 


Owing to the nature of the ground, it was apparent 
that some type of piling would have to be used, while 
at the same time the low bearing capacity of the mud 
necessitated the weight of the structure being kept 
down to a minimum. It was decided, therefore, that 
the wharves should be carried on mild-steel screw piles, 
each of which should be subjected to a load of 33 tons. 
Where the piles were driven provision was made to 
protect the river bank from scour by a 3-ft. layer of 
rubble pitching, running into a substantial toe at the 
lower end. 











After the piles had been screwed, however, | 


mild-steel piles having 4-ft. 6-in. diameter cast-steel 
screws. These piles were screwed to a level of 25 ft. 
below L.W.O.8.T., by a Braithwaite electric capstan. 
The average penetration was 20 ft. and the work was 
carried out without untoward incidents. As the 
wharf was built on the shores of a curved creek, 
the structure took the form of six straight portions 
connected by trapezoidal bays. On the straight por- 
tions, the spacing of the piles was 10 ft. laterally and 
14 ft. longitudinally. The piles were fitted with 
special cast-iron caps carrying transverse rolled-steel 
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timber bolted. 


deck were 


at pile cap level and at 13 ft. below, in the usual manner, 
with light-section joists and channels and cross bracings 
of 1j-in. diameter tie rods, connections to the piles 


being made by steel clips. 
longitudinally and laterally. 


The deep-water wharf has a width of 52 ft. overall 


and carries 3-ft. 6-in. railway tracks, ene of which is a 
portal track running between the 14-ft. gauge crane track. 
This wharf consists of a structure similar to the lighter- 
age wharf and is carried on 8-in. diameter piles in the 


The bracings were carried 
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| countered was in filling the cylinders with concrete. 
It was specified that after screwing, the cylinder war to 
be cleaned out to a level of 5 ft. above the cutting edge 
and a plug of concrete inserted. It was found, how- 
ever, that this 5 ft. plug of natural core was sufficient 
| to prevent muddy water being forced into the cylinder 
| and that the plug would sometimes rise, disturbing 
foundation under the screw. Attempts were made to 
| seal the cylinder with bags of concrete, and though in 
| some cases this held, in others the salt-laden water still 
| forced its way through. The method finally adopted 
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joists to which longitudinal beams supporting the | which it only sank 30 in. The next difficulty en-| THE CORROSION PROBLEMS OF 


The piling was braced 


THE NAVAL ARCHITECT.* 
By Dr. W. H. Hatrrexp, F.R.S. 


| In introducing this subject to the notice of the 
Institution of Naval Architects, the author has made 
| full use of the Reports of the Joint Corrosion Committee 
| of the British Iron and Steel Federation and the Iron 
and Steel Institute, over which he has the honour of 
presiding, as he feels it cannot but be of value to all 
| those who are concerned with improvements in ship- 
building, as well as to those who supply the materials 


front three rows and on 6-in. diameter piles at the back. | was not to use the air lift during the last 5 ft. of | from which ships are to be built, that the work carried 
he screws are respectively 5 ft. 6 in. and 5 ft. in dia- | screwing in order to avoid disturbing the mud stratum | oyt by the Corrosion Committee should receive full 


meter and were carried down to levels varying from 52 ft. | for the final position. 
to 40 ft. below L.W.O.8.T., according to their distance | about 7 ft. high at the bottom of the cylinder and on this | 
from the front of the wharf. The decking consists of | another 5 ft. of sand was imposed. The cylinder was | 


At this stage there was a core 


pressed steel troughing filled with concrete. The struc- | then screwed down to the required level and plugged 
ture was braced in the same manner as the lighterage | with 10 ft. of concrete in bags dropped through the | conditions of the steel normally used for the construc- 
wharf, and in order to give greater stiffness, five spans | water which was pumped out. the following day. The 
14 ft. wide by 60 ft. long were built as buttresses. On| cylinders were then filled with mass concrete to within | jpn producing steels resistant to such conditions. 
the completion of these works there was a gap of some | 6 ft. of the top, after which a circular cage of reinforce- 
1,145 ft. between the north end of the lighterage wharf | ment was placed inside and held in position with a 
and the south end of the deep-water wharf, in which | small amount of fine concrete until the girder men- 


the two new berths were built. 
second part of the main programme and may be 
divided into five parts: A length of 140 ft. of deep- 
water wharf on screw piles, a length of 837 ft. of wharf 
on serew cylinders, a length of 168 ft. of screw-pile 
lighterage wharf, an approach viaduct on screw-piles 
shed foundations, and a retaining embankment. 

The centre 837 ft. of wharf was curved for part of its 
length, commencing at the junction with the screw-pile 
deep-water berth and was constructed in a series of 
chords, each consisting of a straight portion 90 ft. in 
length, represented in Fig. 5, Plate XXXI1. The spans 
between each chord were spaced so that the front of the 
span remained constant with the regularcylinder spacing, 
and an additional interval between the back cylinders 
provided radial alignment. The foundations were cast- 
iron cylinders 3 ft. in diameter with walls 1} in. thick, 
having cast-iron screws 7 ft. in diameter. The con- 
struction of these serews will be clear from the drawings, 
Figs. 10 and 11, page 663, and from Fig. 8. These piles 
were screwed to 62 ft. below L.W.O.S.T. for the first 
two rows and to 43 ft. below L.W.O.S.T. for the third 
and fourth rows. They were filled with concrete and 
extended up to 5 ft. above L.W.O.8.T. Owing to their 
large sections there was no need to brace the cylinders 
below this level, and all steel was accessible above 
this point. 

The cylinders were supplied in 9-ft. lengths, the 
flanged . surfaces being machined and were bolted 
together by sixteen 1}-in. turned bolts, the joints being 
made by red-leaded mill boarding, as shown in Fig. 12. 
The cylinders were spaced at 15-ft. centres longitudin 
ally and 20-ft. centres laterally, each group of four 
forming a bent. They were screwed by Braithwaite 
electric capstans, the average load on the cylinder 
screws being estimated at 90 tons, and the contractors 
were allowed a maximum error of 6 in. in line and 
spacing. A capstan weighing about 15 tons and having 
two 24-h.p. motors was employed. The arrangement 
adopted is shown in Fig. 9. The guide caps were of 
lattice construction and the cylinder guides consisted of 
cradles with large ball bearings in their periphery to 
lessen friction during screwing. Two 15-ton Butters 
travelling electric derricks with 100-ft. jibs were used 
for lifting the caps and capstans and for building and 
pitching the cylinders. These derricks, illustrations of 
which appear in Figs. 2 and 3, page 654, travelled forward 
on built-up girders, which were specially designed to dis- 
tribute the weight so as not to overload the cylinders 
already screwed. The first diffi ulty encountered was 
in pitchixg the cylinders on the 2 to 1 slope. It was 
found impossible to prevent them sliding down the 
slope and the contractors used a water jet to blow a 
large hole in which a 7 ft. diameter screw could rest 
This was unsatisfactory as it badly damaged the slope 


but the trouble was eventually overcome by fitting a | 


sleeve to the bottom end of the screw. This sleeve 
consisted of a length of 2-ft. diameter cylinder pro- 
jecting about 5 ft. below the screw, as shown in Fig. 8, 
and fitting at its upper end inside the 3-ft. diameter 
cylinder, where it was held firmly to the cylinder 
flanges by hinged lugs. This served as a guide and 
held the cylinder in posi.ion until it had been screwed 
a tew feet. The lugs were then released from the flanges 
and the sleeve withdrawn. Considerable difficulty was 
experienced in screwing many of the cylinders when they 
were passing through a stratum of sand, and a water jet 
was ther-fore used inside in conjunction with an air 
lift for removing the mud or sand core. The use of the 
water jet was forbidden, however, when the cylinder 
was nearing its final level. In some cases when hard 
send was struck at this level the cylinder would 
rotate easily for hours on end, sinking only a fraction 
of an inch per revolution. The normal penetration 
was about 6 in. per revolution, but one cylinder was 
screwed continuously in hard sand for 34 hours, during 





This work formed the | tioned below could be put in place and the whole 


concreted up. 
The process of emptying the cylinders presented some 
difficulty, as it was found that the silt-laden water 
|continually choked the submersible pump that was 
| first used. This was overcome by lowering a drum 
12 ft. long and 2 ft. in diameter into the cylinder 
until it was submerged. This drum was fitted with a 
}-in. pressure pipe for compressed air, a 3-in. delivery 
pipe which projected over the top of the cylinder, and 
a clack valve which was opened by the water pressure 
during lowering. When the drum had been lowered, 
a pressure of about 60 Ib. per inch was turned on, 
which first closed the valve and then drove the water 
out through the pipe until the drum was empty. 
On releasing the pressure the drum refilled with water 
and the process was repeated. It was found possible 
in this way to empty a 53 ft. length of 3-ft. diameter 
cylinder in 20 minutes. 
The decking, which 


consisted of pressed-steel 


troughing filled with concrete, was carried on longitu- | 


dinal rolled-steel joists. These joists were, in turn, 
carried on a cross girder which was supported on a 
stanchion fitting into each of the four cylinders and 
braced at the level of each cylinder, as shown in Fig. 7 
mn Plate XXXII. In order to reduce tide work toa 


minimum, the whole of this steelwork was incorporated | 
into a single girder 60 ft. long and 18 ft. 7 in. deep, | 


which could be lowered in one operation. 

Three bents of four cylinders each were screwed, 
plugged and concreted during one set of neap tides, 
thus allowing three girders to be placed when the spring 
tides came on. The wharf was built from two ends 
working towards one another, and fifty-one cylinders 
and fourteen girders, representing 20 ft. of wharf, 
were put in position ina month. Behind the screwing, 
concreting and girder-fixing gangs came others, one 
fixing the longitudinal and the horizontal bracings on 
the cylinders in the front two bays and the vertical cross 
bracings throughout the second row of cylinders and 
throughout the width of the wharf at every 
bay, and another laying and tack bolting the deck beams 
and troughing. Others, again, riveted the deck beams 
and troughing, concreted the latter, laid plates, fixed 
girders and mounted capstans and fairheads. 

Owing to the prohibitive cost, the wharf was not 
designed wide enough to carry the transit sheds, but 
eight rows of 14-in. by 14-in. piles were driven behind | 
it at 8 ft. 6 in. centres, the rows being spaced 7 ft. 6 in. | 
apart, as shown in Fig. 5. The bottom 25 ft. or more | 
of these piles, entirely embedded in the mud, were | 
of Oregon pine, and the top 25 ft. of reinforced | 
concrete, this construction being adopted as a protection | 
against the teredo and on the score of cost. The two | 
portions were joined by two I4-in. by 7-in. pitch-pine | 
splices 7 ft. long, and were bolted together by eight 
lg-in. diameter black bolts. The shed floor will be 
carried by eight 10-in. by 6-in. beams, running longi- | 
tudinally over the piles. Behind the wharf, ground is 
being reclaimed and a retaining bank about 20 ft. 
high provided. This work is difficult owing to the 
treacherous nature of the ground and bunds of hard- 
wood planking held by the piles and protected from | 
the teredo by matopi are being used. The embankment | 
has a slope of about 3 tol and is to be protected | 
by 12 in. of quarry ridd and 2 ft. of rubble. It will 
be topped by a small concrete wall founded on a | 
concrete-faced rubble mound. Both the lighterage wharf 
extensions and the deep-water wharves are equipped 
with numerous steam and electric cranes and with 
electric capstans, the necessary electricity being supplied 
from two 240-kW Diesel driven direct-current dynamos. 

The main contractors for the work were Messrs. 
Pauling and Company, Limited, Westminster, Messrs. 
Braithwaite and Company, Engineers, 
Westminster, supplying the steel work. 


fifth | 


Limited, | 


consideration from those best able to appreciate its 
investigations and findings. This subject can be dealt 
| with best by considering the corrosion of steel from 
|two angles, namely, the behaviour under marine 


tion of ships; and the metallurgical progress achieved 


having great ductility, corrodes very rapidly unless 
adequately protected. The preservation of the ship's 
| hull with the passing of time is the function of the 
efficiency of the paint applied, and not that of the 
| intrinsic properties of the steel. If the reservation is 
|made that the characteristics of the steel, or of its 
| surface, may govern the efficiency of the paint, still we 
return to the position as stated in the last sentence. 
| The whole of this problem is now being investigated by 
| the Corrosion Committee, and this section of the paper 
can best rely upon the committee’s work to date. 
| There would appear to exist considerable support for 
|the impression that the corrosion of ships’ hulls is 
more frequent in severity to-day than it was twenty 
years to forty years ago, and the committee therefore 
| decided in its marine-corrosion work to study first 
| this question of the corrosion of the outside of ships’ 
| hulls. Ultimately it is hoped to include the whole 
| field of marine structures in the work, and already some 
| study has been made of structures other than ships 
| (e.g. Gosport pontoons, &c.), but for the present there 
is much work required in connection with this matter 
of the corrosion of ships, with special reference to the 
shell plates and rivets. In addition to its own observa- 
tions, the committee has collected a large amount of 
information from many sources. Some of this appears 
divergent and sometimes even contradictory, but it 
has opened up a number of useful lines of thought. 
For instance, rivets should not be made from rimming 
steel. 

It is obvious at tke outset that the resistance to 
corrosion of ships’ hulls must be very closely bound 
up with the behaviour of the paint. If painting 1s 
carried out efficiently on plate surfaces of normal 
condition, and with sufficient regularity, there would 
appear to be little doubt that serious corrosion will be 
prevented. Nevertheless, opinion seems fairly general 
that what used to be regarded as sufficiently careful 
and frequent treatment in this respect does not give 
as uniformly satisfactory results in all cases as it did 
some years ago. If this opinion is a true estimate of 
the state of affairs, various possible causes must be 
considered. For example, it has been suggested as 
possible that differences arising in the manufacture of 
the steel, either in the actual raw materials and melting 
process, or in the rolling, may exert an appreciable 
influence. On the other hand, it is suggested as prob- 
able that the reduction in total weathering time between 
leaving the rolls and the first painting, which has 
occurred in recent years, has had an appreciable 
influence. Clearly, too, painting procedure and the 
nature of the paints used require careful consideration ; 
while the care given to maintenance during service, 
including frequency of dry docking, &c., can have & 
very considerable effect on the life of the plates. All 
these factors require careful study, and tests carried 
out should include not only a study of a large number 
of relatively small test-samples representing a wide 
variety of conditions and exposed in stationary racks 
at various ports, but also careful observation of the 
behaviour of actual ships’ plates under normal service 
conditions. (The study of the behaviour of the station- 
ary specimens will, of course, provide information of 
considerable interest to port engineers and all those 
interested in structures such as piers, docks, landing- 
stages, &c.) . v 

The capacity of resistance to corrosion of rivets ' 
a further matter requiring careful study. It has been 
clearly indicated in the information received by the 
committee, as well as by such papers as that by 
J. Montgomerie and W. E. Lewis,t and that by 


Part I. Steels Normally Used.—Mild steel, whilst 











* Paper read before the Institution of Naval Archi- 
tects on Friday, April 12, 1935. Abridged. — ; 

+ First Report, [ron and Steel Institute, 1931 ; Second 
Report, Iron and Steel Institute, 1934 ; Third Report, 
Iron and Steel Institute, May, 1935. ' 

t Institution of Engineers and Shipbuilders in 5cot- 
'Jand, February, 1932. 
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W. Bennett,* how serious a matter rivet corrosion may 
become. Apart from other questions, the relative 
value of wrought iron, as against steel rivets, when 
both are of sound quality is a matter which is still in 
doubt, and on which definite information would be 
welcomed. Mention of wrought iron brings to mind 
the old controversy as to the relative merits of iron 
and steel for hull construction generally. Several 
interesting cases of longevity of wrought iron ships 
have been brought to the committee’s notice, and in 
some cases samples of the materials have been examined 
(see pages 163 and 164 of the Second Report of the 
Corrosion Committee). For example, the S.S. Edina, 
built by Messrs. Barclay, Curle and Company, Glasgow, 
in 1854, of Lowmoor iron, performed transport services 
during the Crimean War, and is still in commission in 
Australasian waters, averaging three hundred and 
twelve 90-mile trips a year. The original hull plates 
were intact until about 1917, and when the information 
was supplied to the committee, about 50 per cent. of 
the original iron structure was still in the vessel. The 
analysis of a sample of the iron received showed it to 
be typical English wrought iron. Other examples, 
such as the S.S. Premier, a wrought-iron paddle 
steamer built by Messrs. Denny Brothers, Dumbarton, 
in 1846, and still plying regularly during the summer as 
a pleasure steamer from Weymouth, attest the excellent 
behaviour of wrought iron under marine conditions. 
At the same time, evidence is not lacking that serious 
troubles have been experienced with wrought iron, 
while very excellent service has been obtained with 
mild steel, as, for example, in the case of the four- 
masted barque Lawhill, built by Messrs. Thomson and 
Company in Dundee, in 1892, of Siemens-Martin mild 
steel. At a recent inspection of this ship the hull was 
found to be remarkably free from corrosion. Thus the 
question of the relative merits of the two materials is 
still one requiring study. 

In some cases very abnormally rapid corrosion occurs, 
and information regarding a number of such cases has 
been sent to the committee. Sometimes the intense 





| but to a lesser extent than the plates. 





over the plates on the port bow, with deep corrosion 
These marks were apparently made by anchor chains, 
&c., and deep corrosion followed this removal of paint. 

Case 5.—A ship’s anchor chains had grazed off the 
paint in cross parallel-diagonal lines and fairly deep 
corrosion had followed. In this case there was a deep 
corroded groove on two plates; obviously a graze 
with subsequent rapid corrosion. 

The evidence is not always as complete as would be 
necessary to fix definitely the reason for the whole of 
the abnormal attack noted, but in a number of other 
cases mechanical damage from blows, or attrition by 
cables, &c., has almost certainly been a contributory, 
if not a main, cause. The following are some 
instances :— 

Case 6.—Abnormal corrosion of a North Sea trawler 
was found after two years’ service, and was confined 
to three adjacent plates in the middle of the second 
strake below sheer on both sides of the ship. It was 
more serious on the port side. Pitting from about 
yy in. deep was fairly general over these plates, and 
occurred also on the rivet heads and on the beading 
which goes round the vessel immediately above these 
strakes, the attack on the latter being very pronounced. 
Other boats, built at the same time and working under 
similar conditions, gave no trouble. It is not possible 
to ascertain whether, in the case of this boat, abnormal 
mechanical damage did occur, but it seems probable 
that this had a good deal to do with the trouble. 

Case 7.—Of four boats all built about the same time 
from plates produced by one steel-maker, only one 
suffered severe corrosion during the first eighteen 
months or so. This boat lay 20 days at Rio, about 
30 yards or 40 yards below the entrance of a fresh- 
water stream, and 18 days at Buenos Aires (part of 
the time on the mud), during the voyage immediately 
prior to the discovery of the severe corrosion. The 
most curious feature was a series of vertical lines or 
grooves, passing, in some cases, slantwise across the 
plates. The wrought-iron rivets had also suffered, 
It was suggested 


corrosion has probably been caused by excessive|that numerous refrigerator works situated up the 


mechanical damage to the paint. 
of such troubles are electrical leakage from cables or 
equipment on the ship, pollution of the water in which 
the ship lies, insufficient painting, and the flaking off 
of mill scale, together with the attached paint, due to 
damage, stress, or unsatisfactory weathering. The 
question of the influence of the rolling scale is un- 
doubtedly one of great importance. Thus a scale 
that has already been partially undermined by corrosion 
during weathering, if not removed by scratch brushing 
before painting, will in all probability flake off in time, 
carrying the paint with it. Pickling, of course, 
prevents any such action, but it is an expensive process, 
and, although standard practice for the Admiralty, 
is rarely used in mercantile work. The degree to 
which descaling by weathering should be permitted is, 
therefore, a matter of great interest, demanding careful 
study, which should include investigation of the 
influence of different rolling treatments, &c., on this 
weathering. 

Cases of Abnormal Corrosion Brought to the Notice of 
the Corrosion Committee.—Numerous cases have been 
reported to the Corrosion Committee of corrosion which 
has resulted from mechanical damage to the paint. 
One firm gives the following instances :— 

Case 1.—A ship after a normal long voyage was 
found to have a line of corrosion extending lengthwise 
along three plates. At the riveted joints this line was 
waved, but the rivet heads were not cut. Apparently, 
the ship had struck some light floating wreckage, which, 
on coming into contact with the rivets, was pushed 
upwards slightly, so that the line lifted at these points, 
but settled back again within a yard. The original 
graze was probably # in. wide or so, but subsequent 
corrosion had rounded off the edges, and a distinct 
groove over 4 in. deep and over } in. wide ran along 
these plates. The general appearance was as if a 
machine tool had cut a groove through the plates and 
corrosion had rounded off the edges. 

Case 2.—A new ship had one corroded line about 4 in. 
wide at right angles across a plate, and in the centre 
this was $ in. deep. The cause was considered to be 
mjury to the scale by either the builder or plate- 
maker, causing it to drop off and carry the paint with 
it, leaving the bare steel exposed to the intensive 
corrosion which sea-water exerts on ships’ plates 
unprotected by paint when the ship is on voyage. 
Two coats of anti-corrosive paint stopped all further 
action, 

Case 3.—A small vessel was held up in dock by shores 
below water-line, which prevented application of 
paint, and on next dry docking each plate where a 
ne had been was corroded to a depth approaching 

in. 


Case 4.—Several diagonal parallel lines ran crosswise 





* Society of Naval Architects and Marine Engineers, 
1926 ; ENGINEERING, vol. cxxii, page 796 (1926). 
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Other possible causes | fresh-water river may have polluted the water, so 


causing the corrosion. While the pollution of the 
water may have influenced the corrosion, the vertical 
lines of attack suggest damage to the paint film as at 
least a contributory cause. 

Case 8.—Serious corrosion of a vessel was reported 
to have occurred in the bilge strake and that next 
above. Except at the bows, the corrosion appeared 
to be general in character. The sheared edges, the 
rivets (with the steel immediately surrounding them), 
and the surfaces of the plates, had all been equally 
attacked, but near the centre of the boat long curved 
corrosion or pitting lines along the plates were present. 
At the bows there was a peculiar feature. On the 
left-hand side several bad corrosion, or pitting lines 
were to be seen, starting from the keel end and curving 
upwards towards the hawse-pipe. A little further 
back another series of corrosion lines passed in a 
slanting direction under the ship. These sets of lines 
were only on one side of the boat. The former set 
might weil have been due to attrition by another ship’s 
cable lying alongside. (The plates affected in this 
way were supplied by four different makers.) No 
further information was supplied which could assist in 
explaining the general corrosion, and no attempt was 
made to offer an explanation for this portion of the 
attack. 

Other interesting causes of mechanical damage to paint 
and plates which have been reported to the committee 
are :—(a) Scouring by ashes from ash ejectors, which 
may reduce the life of the plates from the normal 
twenty years to twenty-five years to eight years to ten 
years. Naturally, after removal of the paint, both 
corrosion and erosion of the plate can occur in this 
ease. (b) Scouring action of sand in suspension in 
fast-moving water, as in the case of the Hoogly River. 
Here again, both corrosion and erosion of the plates can 
occur. One firm has stated that a reduction of as 
much as } in. can occur on bow plates in five years te 
six years, bringing a ,,-in. plate well within the 
scrapping limit. (c) Continual flow of scupper dis- 
charge over plates. This, again, is quoted as reducing 
the life of plates to eight years to ten years, from the 
normal twenty years to twenty-five years. Trouble 
from defective paint coatings can arise from the 
impossibility of proper painting, as in the case of the 
keel plates where the presence of the keel blocks 
prevents complete repainting. Extra heavy plates 
are, of course, provided here to allow for the wastage, 
which may amount to as much as } in. in twenty years. 
Another possible cause of trouble from defective paint 
coatings is illustrated by the following case :— 

Case 9.—Owing to mechanical trouble, a ship returned 
to dock two days after painting. It was then found 
that areas of paint several yards square had entirely 
disappeared, the old paint being exposed underneath. 
This case emphasises the need for ensuring that moisture, 
grease, loose rust, &c., have been removed as completely 





as possible prior to painting, so as to ensure as good 
adhesion as possible. 

The old question as to the possible superiority of acid 
or basic steel has risen in connection with some of the 
reports received. Thus, for example, one company, 
after describing a case of abnormal corrosion, goes on 
to state that the vessel was built from acid steel. On 
the other hand, another company is of the opinion that 
basic steel is more prone to corrosion. There are so 
many possible causes which can contribute to marine 
corrosion that this question as to the relative merits 
of the two types of steel can only be settled by a very 
careful scientific study. One company has reported 
that they have found corrosion of the heads of iron 
rivets in the countersink, where no corrosion was found 
on the steel plates. This attack occurred at the bilges, 
where the rivets were subjected to more stress than at 
other parts of the steel plating. Finally, an interesting 
report may be quoted as illustrating various corrosion 
troubles arising from too long delay before repainting, 
thus making it possible for damaged paint to permit 
appreciable corrosion of the underlying plates. 

Case 10.—The specific case of a ship which had been 
eight months at sea after launching, and where the 
builders had recommenced painting within four months, 
might best illustrate normal corrosion. Corrosion was 
chiefly confined to two strakes or longitudinal lines of 
plates on or about the light load line of the ship on 
each side, and only on the flat sides. Bows, stern, and 
bottom from bilge keel to bilge keel showed no marked 
corrosion. There was a difference between the attack 
on each flat side. On one side two plates had been 
grazed by ship’s gear, four had been abraded by fixed 
or floating objects, two showed corrosion probably due 
to scale and paint falling away through damage by 
builders or plate-makers. On the other side, corrosion 
was of a different type: One plate was slightly pitted 
all over its surface; nine plates showed either slight 
pitting or small patches of corrosion ; one plate showed 
rather large patches locally, probably due to damage of 
scale. Probably three plates were corroded because 
of damage to mill scale, causing it and the paint to fall 
away; six plates owed their corroded patches to 
grazing or abrasion ; ten plates were generally corroded, 
more or less due to the paint surfaces having failed 
from other causes. Where there was grazing or falling 
away of scale on nine plates, the subsequent attack of 
sea-water had produced corrosion which must have 
been quite alarming to the owners. Subsequent to 
repainting, there was no further complaint of corrosion, 
and from that it is fair to say that the corrosion was 
due principally to the repainting not having been done 
early enough. The fact that the trouble did not occur 
on bows, stern, or bottom, but only on one approximate 
load line and differently on the two sides, indicates 
removal of paint by grazing, &c., as a dominating 
factor. 

Observations and Experiments Made by the Corrosion 
Committee—In addition to collecting information 
from various sources, the committee has, in a number 
of cases, carried out, through its members, first-hand 
examination of ships, and in two cases has been able 
to arrange for the building in of a number of plates of 
completely. known history treated in various ways a8 
regards rolling, removal of scale, and painting. 

Examination of Ships other than those Containing the 
Special Plates—H.M.S. Champion was the first ship 
examined, it being inspected by kind permission of 
the Admiralty at Portsmouth on July 25, 1932. The 
previous docking was on June 27, 1931, since when 
the vessel had been cruising in Home waters, having 
been used as a torpedo target, and was due for scrapping 
in 1933. The results of this inspection were summarised 
by the Corrosion Committee as follows :—(1) Naval 
vessels are so well looked after that relatively little 
corrosion occurs, and such as does occur is largely 
related to mechanical damage of the paint. (2) In the 
present instance, at least, marine growths do not 
appear to have seriously affected the paint or the 
corrosion. (3) Contact with gunmetal can apparently 
cause rather serious local attack on steel members, 
but zinc gives effective protection against such action. 
(4) Anti-fouling paint, as used by the Admiralty, is 
very effective in keeping down growth. It may blister, 
but the effect of such blisters does not appear to be 
serious from the corrosion standpoint, although a little 
rust is often found inside them. In connection with 
(2), it must be noted that the rudder was painted in 
three vertical bands, differing in that the middle one 
had received no anti-fouling paint over the anti-corrosive 
paint, with the result that this middle section was 
covered with a thick layer of barnacles and other 
organisms at the time of the inspection. A portion of 
the hull near the rudder had been similarly treated, 
and therefore the conclusion as to the absence of action 
by marine growths is of considerable interest. 

§.8S. Harlingen and Hardingham (5,415 tons), built 
by Messrs. Lithgow, Limited, for Messrs. J. and C, 
Harrison, Limited, at Glasgow, were of particular 
interest, since, at the request of the owners, the lower 
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portions of the hull, up to the 13-ft. line, had not 
been painted before launching, so that when the 
committee inspected 8.8. Harlingen in the Govan 
dock on January 6, 1933, it was possible to obtain 
an interesting comparison of the behaviour of plates 
(a) weathered in air and painted on the stocks; 
(6) weathered in air both on the stocks and afloat 
(during fitting out) and waiting to be painted in dry 
dock ; and (c) weathered in air on the stocks and by 
immersion during fitting out and waiting to be painted 
in dry dock. A similar inspection was made in the 
case of the 8.8. Hardingham by a representative of the 
committee and one from Lloyd’s on January 24, 1933. 
In both cases the painting procedure was studied when 
the hull was painted after the inspection. It is hoped 
that by future inspections it will be possible to obtain 
interesting information as to the behaviour of the plates 
in these two vessels, careful record having been made 
of a number of plates considered typical or specially 
interesting. Moreover, some light should be thrown 
on the value of weathering during fitting out, which 
used to be a much more common procedure some years 
ago, and is still considered by some authorities as very 
desirable treatment. ; ; 
As a matter of interest, it was noted that serious 
local corrosion had not occurred at the scale-metal 
junctions, possibly because these would be continually 
shifting during the weathering, thus minimising any 
electrolytic action. It was considered that the plates 
were much freer from scale than would have been the 
case had weathering been confined to the period on 
the stocks. The extent of descaling varied from plate 
to plate, being noticeably dependent upon the type of 
scale, the minimum loss of scale occurring in the case 
of a relatively thin, smooth, bluish-grey scale. Inspec- 
tion of S.S. Hardingham at South Shields in February, 
1934, revealed no appreciable surface corrosion. ; 
An inspection, made in November, 1932, of a large 
liner during repainting in the King George V Dock, 
London, was of interest as affording insight into the 
conditions of painting, while an interesting ot 
abnormal corrosion was observed in the case of a steel 
vacht, built under which, six months after 
launching, was found to be badly pitted and corroded 
in patches, particularly at intervals on a band about 
2 in. wide immediately below the “ boot-topping ’ 
paint. The corroded areas finished at the edge of this 
paint band in almost perfect straight lines. In addition, 
there were four bad patches, two on each side, where 
the paint had been rubbed off by shores, and pitting 
was present in less degree wherever the anti-fouling 
paint had flaked or blistered off from the plates \t 
the stage at which the committee examined this yacht 
it was not possible to determine, with certainty, the 
cause of the excessive corrosion. One possible explana 
tion suggested was that rubbing down with carborun 


cover, 
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dum blocks before painting may have cut through the | 


seale locally whole, 
While it is by 
no means certain that this was a factor of importance e, 
the possibility lends weight to the opinion of the 
committee that it is very desirable to conduct experi 
ments to explore the protective effect of various types 
of paint 
conditions as regards the extent and type of scale 
removal : 

In June, 1934, the Borough Engineer and Survevor 
drew the committee’s attention to severe corrosion of 
the tanks forming the pontoons of the landing-stage at 
Gosport Inspections and examination of materials 
have been made, and various experiments are being 
carried out by the Gosport authorities in order to study 
the corrosion. It is of interest to note that the examina- 
tion indicated that marine organisms had not been a 
major factor, at any rate, in the corrosion. The tanks 
were covered with a thick bitumen-base coating, and 
it is possible that some breaking of blisters of the paint 
may have been influenced by tearing away of seaweed 
by the wash between the tanks, but even this is doubt- 
ful. It is hoped to conduct tests to explore more fully 
the influence of marine growths Experiments are to 
be commenced to determine the suitability of the 
landing stage as a marine corrosion station. When 
certain preliminary tests with a special type of test- 
frame have been completed, it is proposed to expose 
a number of sets of Specimens In various positions to 
explore the question of the degree to which reproducible 
results are obtained at different points of the stage 
and the most suitable depth at which to immerse the 
specimens. Given satisfactory results from these pre 
liminary tests, the committee hopes to carry out field 
tests on lines which have been under discussion for 
some time. 


Vessels ( ‘ontaining Plates Produced to the Committee's 
Specification.—With the kind assistance of the owners, 


without removing the 
eventually to serious local corrosion. 


when applied to steel surfaces in various 


the Associated Portland Cement Manufacturers. 
Limited, the builders, Messrs. Harland and Wolff, 
Limited, the steel company concerned, and Messrs. | 


Henry Robb, Limited, the committee has been able 
to follow at all stages of manufacture the construction 
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of the steel barge Cactus, 120 ft. long, designed for | the protection afforded by the passive film, and this is 
carrying cement to the lower reaches of the Thames. | accomplished, for instance, by raising the chromium 
The bottom of the barge is perfectly flat, and it was, | content to 18 per cent., while at the same time adding 
therefore, not feasible to conduct tests on these plates, | 8 per cent. nickel. This gives an austenitic steel, which 
but the plates of D and E strakes and of the batch | is, for all practical purposes, fully resistant to marine 
plating, numbering 44 in all, are being kept under | conditions. While the present high cost of non-corrosive 


observation. 


Six plates rolled in the normal manner | alloy steels makes their employment on any large 


were built into the vessel with the minimum possible | scale uneconomic for structural purposes, yet there are 
descaling by weathering, being kept under cover until | many uses for which such steels can be of value to the 
| shipbuilder. 


required for erection. Thirteen plates rolled in the 
normal manner were allowed to weather in the usual 
way in the stockyard. Three plates finished at 
reduced rolling temperature were allowed to weather 
normally. Two plates rolled normally were weathered 
for as long as possible. Three plates finished at a 
reduced rolling temperature were allowed to weather 
as long as possible. As a result of these variations, the 
degree of descaling of this series of plates varied from 
10 per cent. to 100 per cent. at the time of painting. 
In addition to the above, two plates were coated with 
boiled linseed oil at the works when cold, and five 
plates were painted with white lead on cooling down to 
80 deg. C. after rolling. Finally, six plates rolled 
in the normal manner, were pickled in cold 5 per cent. 
hydrochloric acid, and four were descaled by sand- 
blasting. Very careful observations were made of the 
condition of the plates immediately before painting, 
and two detailed inspections have been made (in 
September and November) prior to the second painting. 
It is perhaps too early, as yet, to draw definite con- 
clusions from these observations, particularly since 
a good deal of the hull of this vessel has suffered 
considerably from mechanical damage, but the results 
have been sufficiently interesting to justify further 
tests on similar lines, preferably with a seagoing vessel. 
Inspection of the Cactus will, of course, continue. 

With the kind permission of the Admiralty, a series 
of tests of a similar type to those carried out in the 
case of the steel lighter Cactus will be carried out with 
28 plates used in the construction of an Admiralty 
trawler of 10-ft. draught to be built by Messrs. Henry 
Robb, of Leith, in the course of the next month or two. 
It is proposed that the plates specially studied shall 


include some rolled to finish at an abnormally low | 


temperature, and that certain plates shall be painted 
with white lead at the works immediately after rolling 
while still at 80 deg. C. to 90 deg. C., and others in 
a similar manner when cold. In addition, it is suggested 
that some plates shall be dipped in linseed oil while still 
at 200 deg. C. to 250 deg. C., and that pickled plates 
shall be included. 

Comments.—As matters stand at present, it is con- 
sidered that, since the effectiveness of the paint is 
largely affected by the condition of the surface of the 
plates at the time of painting, considerable attention 


| can with advantage be given to the effect of the amount 


of scale, its nature, and also to the effect of freedom 
from scale. The author believes it to be true that in 
the old days hulls were latinched at times without 
initial painting, and that the saline estuary water 
pickled away the scale, and in such cases made the 
painting a more efficient job. Scale may be removed 
by pickling or by sandblasting, but the cost of such 
procedure would add very materially to the cost. 
The committee’s experiments also indicate that plates 
oiled whilst hot also effectively retain their paint ; 
again expense is entailed. If rolling temperatures are 
modified to produce a desirable type of scale, the output 
of the mill is seriously affected, and thus in this direc- 
tion again additive cost would be entailed. In the 
very competitive business of shipbuilding, any introduc- 


The question of possible electrolytic contact action 
between different metals sometimes arises, and in this 
connection also tests have been carried out at the 
Brown-Firth Research Laboratories with a _ wide 
variety of combinations. These have included mild 
steel, stainless steel, and Staybrite steel in contact 
with bearing metal, bronze, brass, copper, duralumin, 
Monel metal, solder, and silver solder, the specimens 
being immersed in sea-water at room temperature for 
times up to three months. The results bring out 
clearly the properties of the 18/8 CrNi steel, the 
attack on the 14 per cent. chromium stainless steel 
being, in most cases, accelerated, whereas the 18/8 
CrNi steel remained entirely unaffected. Acceleration 
of the attack on the mild steel with corresponding 
protection of the metal in contact also occurs, of 
course, under such conditions. Contact with the 18/8 
material in certain cases caused some increase in the 
attack on the non-ferrous materials. Such facts must 
be taken into consideration by the designer. These 
experiments, of course, relate to conditions where the 
corrodible metal was unprotected. Clearly the 18/8 
CrNi steel is eminently suitable for use where it is 
desirable or necessary that the material should resist 
marine conditions without any applied protective 
coating of the paint type. There are one or two 
circumstances which must be avoided if complete 
resistance is desired. Thus, contact with inert sub- 
stances such as wood, which are nevertheless permeable 
in some degree to sea-water, and also provide an oxygen 
screening effect, may cause some corrosion. This is 
because any breakdown in the passivity can only be 
repaired much more slowly with a seriously restricted 
oxygen supply, with the result that breakdown may 
proceed as fast as, or even faster than, the natural 
tendency to repair, and appreciable corrosion results. 
It is for this reason that under atmospheric conditions 
deposited dirt should not be allowed to remain on the 
surface of the steel for longer than necessary. Inter- 
crystalline corrosion of the 18/8 steel did in the early 
days cause some trouble, but with the latest materials 
there is no longer any danger of the occurrence of this 
type of attack. 

Although metallurgical research has made 
progress that rustless steels are now available, it must 
be recorded that the addition of large percentages of 
chromium and nickel, coupled with the fact that at 
this stage only a small tonnage of steels is produced 
and in many diverse forms, results in the materials 
having only limited application, the cost of production 
at the present time being considerable. Nevertheless, 


such 


| they are being applied in many directions, invariably 
| where the unprotected metallic surface is desired, or 


tion of more costly technique is undesirable, but it is | 


clear that the shipowner and shipbuilder should weigh 
the added maintenance charges which are occasionally 
encountered with bad cases against the cost of pro- 
cedure, the result of which appears to give greater hope 
of eliminating such cases. 

Part II. Steels Resistant to Marine Conditions.— 
Space does not permit a detailed survey of the experi- 
mental developments, but it may be stated that the 
addition of about 13 per cent. to 14 per cent. chromium 
to steel produces, as established by Brearley, the steel 
from which a stainless knife could be made. Thus, 
a very much more resistant material, by virtue of the 
properties of its passive oxide film, was available. 
This film, which owing to the presence of the chromium 
forms quite automatically in the presence of oxygen, 
prevents contact between the metal surface and the 
electrolyte, but in the case of this 14 per cent. chromium 
stainless steel, while the protection is enormously 
greater than with ordinary mild steel, weak spots 
exist which, under the action of the penetrating chlorine 
ions present in sea-water, frequently break down. 
This leads to attack by the sea-water of the under- 


lying metal, which, in view of the large cathodic area | 
of remaining oxide film, is often of a pitting type. The | 


rest of the surface may remain protected by the 


oxide film, or the breakdown may gradually spread, | ment. 


giving rise to more general attack. Thus, for complete 


resistance, it becomes necessary to increase still further | the author within the space at his disposal 
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where particularly onerous service has to be met. 
Interesting examples may be stated. One important 
place where corrosion and consequent play occurs is In 
the rudder-post gudgeon. The mild-steel gudgeon 
bushes and the mild-steel bottom gudgeon cap might 
well be replaced with rustless castings. The author 
has learned with great satisfaction that an austenitic 
rustless-steel gudgeon bush fitted to the single gudgeon 
of the Aquitania shows practically no deterioration or 
sign of wear after six years of service. This is a valuable 
result. Thus, for rudder parts, propellers, keel bolts, 
stern bolts and protection plates, we have here a very 
useful material. As materials for turbine blading, the 
high-chromium stainless steel, the high nickel-chromium 
steel, and the high chromium-nickel are each finding 
their niche according to the onerousness of the particular 
conditions. The advent of the superheater brought 
with it the problem of supports for the tubes, and, as 
far back as 1921, it was found that mild steel was 
useless when used for the service type of superheater 
support. It is now universal practice to use a high 
chromium-nickel steel to which tungsten has been 
added, such as H.R. Max, Pyrista and Era, and flame 
baffles are constructed of the same material. Incident- 
ally, the recently-converted Asturias and Alcantara. 
using Johnson boilers, have supports made of these 
steels. The increased use of preheated air caused the 
mild-steel combustion tubes to fail, and cast H.R. Max 
tubes and palm supports have given great service under 
the arduous conditions. Exhaust valves for Diesel 
engines are being effectively produced in similar new 
steels. In other words, recent metallurgical progress 
is supplying interesting solutions of many technical 
difficulties associated with marine-engineering develop- 


n made by 


Concluding Comments.—Attempt has been m 
to indicate 
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2-TON MOTOR ROAD ROLLER. 


MESSRS. 


CONSTRUCTED BY 





MARSHALL, SONS 


AND COMPANY, LIMITED, 


ENGINEERS, GAINSBOROUGH. 











boda Paes e@ 
* wig 
a 


Pg 








Fia. 1. 


the results to date arising from the considerable efforts 
which are being made by many investigators to combat 
the corrosion of steel under marine conditions. It is 
hoped that the verdict will be that, in spite of the 
great difficulty of the problem, outstanding progress 
has been made. As regards the general problem of 
corrosion in connection with the hull, a satisfactory 
solution is difficult, since economic considerations 
demand that the problem be solved on the basis of 
the present type of plate and section steel. The 
results of the Corrosion Committee’s investigations do, 
however, contribute materially to an understanding 


of the matter, and it is strongly felt that further progress | 


will be achieved. 


Looking at the problem of resistance to marine | 


corrosion effects in the broader sense, however, it is 
shown that modern research has contributed steels 
which are satisfactorily resistant, and which have many 
specific applications. It will be clear that the matter 
dealt with in this paper covers a range quite beyond 
the scope of the individual investigator. The Corrosion 
Committee well represents, in personnel, the scientific, 
technical, and industrial fields, and is fortunate in 


having Dr. Hudson to conduct its investigations, and | 


whilst the industrial members contribute much from 
the research laboratories within the industry, the 
pure science side is excellently served by the scientific 


members whose work lies in more academic circles. | 
The author trusts that his paper will have increased | 


the interest of the members of your Institution in the 
work of the committee. In conclusion, he would like 
to record his appreciation of the help he personally is 
always receiving from Mr. G. Stanfield, Mr. J. Woolman, 
Mr. H. T. Shirley, and other members of their Research 
Laboratories’ staff in research in this interesting field, 
and also to thank the Boards of the Firth-Brown and 
Firth-Vickers companies for their permission to write 
so freely of their experiences. 





2-TON MOTOR ROAD ROLLER. 


[ue light road roller shown in the accompanying 
illustrations, Figs. ] and 2, has been developed by Messrs. 





Marshall, Sons and Company, Limited, Gainsborough, | 


primarily for upkeep work, that is, the maintenance of 
footpaths and sidewalks, either in streets or parks, 
recreation grounds, &c. It can be operated easily 
close up to a wall or fence, or to kerbs, channels or 
grass verges, to which purposes its compact design 
‘ends itself. Fig. 2 shows sidewalk repair work in an 
awkward situation. In Fig. 1, a path in a public park 
is being rolled close up to the grass edge. The wheel- 
base is 6 ft. 2 in. and the extreme width over the rear 
I is 4 ft. O4 in. 
tiameter by 12$ in. wide, and the divided front roll 


The rear rolls are 2 ft. 104 in. | 


| of the rolls on each side is, therefore, 3} in. and the | 


track is adequately covered. With rolls of these 
dimensions, which are normally fitted for path work, 
|the machine weighs approximately 2 tons in working 
|order. If required for grass rolling the machine can 
be supplied with rear rolls 244 in. wide. The rolling 
width is then increased to 6 ft. and the weight to 
| about 24 tons. The power unit in both cases is the 
|same, viz., a Morris four-cylinder petrol engine, 
developing 12-7 brake horse-power at 1,200 r.p.m., 
| with a fan-cooled vertical tubular radiator. Hand- 
starting gear is provided. The drive is transmitted 
to the gear-box by means of a flexible coupling, and 
from the gear-box to the rear rolls by spur-gear pinion 
and ring. Two speeds are provided in both the 
forward and reverse directions, viz., 1-8 m.p.h. and 
3-7 m.p.h. when the engine is running at 1,000 r.p.m. 
Reversing is effected by two inverted Ferodo-lined 
clutches operated by a hand-lever on the left-hand side 
|of the driver. This device obviates the necessity of 
| disengaging any gears in reversing the roller, and 
reduces to a minimum any tendency to “ dwell” when 
the direction of travel is changed. The steering wheel, 
which actuates the front roller through a worm and a 
quadrant tiller, is situated at the driver’s right hand. 
Complete control of the machine is, therefore, easy. 
The standard machine is not fitted with rear-axle 
differential gear, but this can be provided when 
desired. The engine controls are also conveniently 
placed relative to the driver. There is a foot-operated 
| brake of the internal expanding type fitted to one of 
| the intermediate shafts. This brake is not put out 
of action when the speed-change gears are out of mesh, 
|so that the machine remains under control when the 
|gears are being changed. A hand-operated screw 
| brake acts directly on the rear rolls. Renewable 
| scrapers are fitted to the front and back of these rolls. 
| The front roll has scrapers, with adjustable blades, 
|and extending over the whole width also at both 
| front and back. A suitable drawbar for towing is 
| fitted at the rear of the machine. The driver is 
provided with a seat; the cab can be covered with 
an awning, if desired. Other optional fittings are a 
water tank holding 25 gallons and spray equipment, 
and a belt pulley for driving other machinery from 


|the roller when it is stationary. The pulley will 


| transmit the full power of the engine, and can be run 
|in either direction of rotation. It can be put out of 
gear so as not to rotate when the roller is travelling. 








| Tue Socrery or Moror MANUFACTURERS AND 
Trapers.—Mr. Peter F. Bennett, J.P., has been elected 
| president of the Society of Motor Manufacturers and 
| Traders, Limited, 83, Pall Mall, London, 8.W.1, for the 
| year 1935-36, in succession to Sir Herbert Austin, K.B.E., 
|}who has been elected deputy-president. Mr. J. A. 


is 2 ft. 6 in. in diameter by 2 ft. 6 in. wide, the overlap | Thomson, J.P., has been re-elected honorary treasurer. | results. 





| CATALOGUES. 


| Piston Rings.—Aero piston rings in many forms, 
| suitable for different requirements in service, are made 
| by Messrs. Aero Piston Ring Company, Limited, Aero 
| Works, Black Bull-street, Leeds, 10. A folder sent out 
by them illustrates these, and discusses their respective 
merits. Fitting details are also given. 

Pamphlet Binders.—Messrs. The Letts-Martin Manu- 
facturing Company, 12-13, Bow-lane, London, E.C.4, 
have put on the market the Lykabook binder for holding 
magazines, trade journals, price lists and pamphlets. 
In this, every separate inserted item is held in place 
by a binding wire, in such a way as to make the whole 
volume look like a book. A folder illustrates its features, 

Electric Drawing Office Erasing Machine.—A device 
for the rapid removal of ink lines from tracing paper or 
cloth, the Aerial erasing machine, has been put upon the 
market by Messrs. B. J. Hall and Company, Limited, 
Shell Corner, Kingsway, London, W.C.2. The plug 
eraser in it is motor-driven by a unit of universal type, 
and it is claimed that it leaves a smooth surface, free 
from any damage. 

Steels.—Messrs. Hardypick, Limited, Mining Tool and 
Mining Engineering Works, Heeley, Sheffield, have sent 
a booklet on steels recommended by them for the con- 
struction of various tools, furnace bars and gears. With 
it there were a pamphlet on Miracle spades and shovels, 
leaflets on their Ideal air-driven forging machine for 
the reconditioning of tools, and another on their coal 
grinder for the laboratory. 


Motor-Driven Pumps.—The need for small self-con- 
tained electric-driven pump units for such purposes as 
filling storage tanks, accelerating the flow of hot water 
in small heating systems, pressure supply for manu- 
facturing processes, the circulation of -& in small 
refrigeration plants and the like, is met by the Mopump, 
manufactured by Messrs. Rhodes, Brydon and Youatt, 
Limited, Waterloo Engineering Works, Gorsey Mount- 
street, Stockport. A list, relating specifically to small 
sizes, gives capacities and leading dimensions. 


Steel Buildings.—The Nissen hut, which became so 
well-known during the war, has been developed to meet 
the needs of factory buildings. An illustrated catalogue 
received from Messrs. Nissen Buildings, Limited, Rye 
House, Hoddesdon, Herts, deals with their features and 
construction. It is claimed that they are cheap in 
comparison with other designs, and in addition their 
recovery value is high, because they can be readily 
dismantled and re-erected. In a further catalogue, on 
steel structures, the firm show something of the variety 
of other types of buildings they produce. 


Lubrication Testing.—Messrs. Sperry Products, Inc., 
Manhattan Bridge Plaza, Brooklyn, N.Y., the makers 
|of the Sperry-Cammen Adher-o-scope, have issued a 
| bulletin to show the relationship between the instrument 
| readings, in measuring the adhesion of an oil film to a 
metal surface, and those of other lubrication oil testing 
equipment measuring the collective effects of bearing 
materials, their elasticity, clearances, viscosity, &c. As 
the Adher-o-scope separates adhesion from the other 
factors, it can be weed in the analysis of bearing testing 












668 


**ENGINEERING”’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The numer of views given in the Specification Drawings is stated 

in each case ; 

illustrated 

Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of ls. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word *‘ Sealed" is appended. 

dny person may, at any time within two months from date of 
the advertisement of the acceptance of a Complete Specification 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


402,506. T. White, of Guildford, Mole-Drainer. 
(3 Figa.). June 24, 1932.—The mole drainer is built up 
of a frame consisting of two angle-irons arranged with a 


vertical flange 7 of each adjacent to one another, but | 


spaced apart by sleeves 9 and conmected by bolts. At 
the rear end are two vertical plate brackets 13, one fixed 
to the inner face of each vertical flange. Each bracket 
has a triangular forward extension which is fixed to a 
forward portion of the angle iron to which the bracket 
is fixed so that it acts as a stay. The front ends of the 
angle-irons carry a skid 17 in the form of a plate, the 
front being upturned. A somewhat similar shoe 21 is 
fixed to the rear of the angle-irons, the rear ends being 
gapped and upturned. About midway of the length of 
the angle-irons there is mounted on a horizontal pivot a 
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Between the vertical brackets there is pivoted a rocking 
which is in the form of a long plate and carries 
1 mole at its lower end; the forward edge of this plate 
is sharpened. The rocking arm 31 is provided with a 
number of holes 33 through which the pivot pin may be 
placed so that the depth of the drain below the surface 
may be adjusted. By means of a locking pin 35 passed 
of these holes and through corresponding 
holes in the the rocking arm can be fixed in 
a vertical position to which it heen rocked By 
means of a pin passing through the brackets, the rocking 
rm may be fixed in an inoperative position as indicated 
in chain-dotted lines. The rear end of the rocking arm 31 
has fixed toit a cylindrical mole 39 which is pointed at its 
forward end. The rear end of the mole has one end of a 
chain attached to it, to the other end of which is attached 
the pointed end of cone-shaped weight 45, the largest 
diameter of which is somewhat larger than the largest 
diameter of the mole. To move the mole-drainer a 
shackle is attached to the front ends of the angle-irons. 
The mole drainer is dragged along on its shoes 17 and 21. 
During this movement the cutting disc 27 cuts a narrow 
channel in the earth. The rocking arm is rocked to force 
the mole 39 downwardly through the channe! into the 


arm 31 


through one 
brackets, 
has 


earth. The rocking arm is fixed in position and ther: 
sfter as the mole is dragged along it will tear a drain in 
che earth (Sealed.) 


ELECTRICAL APPARATUS. 

403,725. O.N. Phillips, of Newton Abbot, Elliott 
Brothers (London), Limited, of Lewisham, and 
G. F. Shotter, of Friern Barnet. Electrical Record- 
ing Instrument. (2 Jigs July 1, 1932.—-The main 
object of the invention is recording apparatus for the 
load on a cable. The apparatus consists of a portable 
casing to contain the recording apparatus, and having 
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1 lid upon the inside of which is mounted an ammeter 5 
his ammeter is provided with a pointer having at its 
end a small ball 9 which moves across, and is close to, 
the surface of a piece of plate glass let into the lid, the 
‘rrangement being such that the ball 9 can be pressed 
upwardly to contact with the plate glass. The ammeter 
s supplied through a metal rectifier connected to terminals 
ut the lid with current from a current transformer which 





where none is mentioned, the Specification is not | 
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is positioned to embrace a ‘bus bar or cable the loading 
of which is being investigated. By using this current 
transformer and varying the gap in the transformer core, 
the amount of current supplied to the ammeter may be 
adjusted as required. Into the bottom of the casing 
there is fitted a base. 
platform 23 supporting a synchronous electric motor 25 





This base carries a small double | 


[JUNE 2I, 1935. 





beneath the air chamber is the centrifugal pump f. The 
outlet g from the pump is arranged to deliver water 
into the annular space h lying between the inner surface 
of the bore hole and the air chamber and motor. Tp, 
separate the lower part of the bore hole containing the 
pump f from the upper part into which the pump dis 
charges, a seal is formed around the lower end of the air 


and reducing gear, which gear drives a spindle 29 that is | 


connected to a circular table 31 carrying a piece of record- 
ing paper. 
its lower end below the platform 23 a comparatively 
wide pinion 33 and at its lower end a horizontal dise whic 
is provided on its lower face with a face cam. An 
axially-movable vertical shaft 37, to the upper end of 
which is fixed the table 31, is mounted at its lower end 
in a bearing in the base and near its upper end in a bearing 
in a horizontal bracket. The shaft 37 near its lower end 
is provided with a large many-toothed wheel 41 which 
gears with the wide pinion 33. Below this wheel 41 
there is fixed to the shaft 37 a boss having therein a 
horizontal circular channel in which are received two 
rollers carried upon the ends of the forks 47 of a lever 
which is pivoted to a bracket depending from the plat- 
form 23. This lever is pressed ~poandl 

so that the shaft 37 and table 31 are also spring-pr 
upwardly. Upon the upper side of the lever is a 
pin which contacts with the face cam. As the electric 
motor 25 rotates, the table 31 carrying the recording 
paper is rotated continuously at a very slow speed. 
The face cam is so shaped that once in every 30 minutes 
the pin comes opposite a recess in the cam and the lever 


is pressed upwardly by its springs to force the pin into | 


this recess and at the same time to force the table 31 


upwardly so that the recording paper presses upwardly | 
against the ball 9 of the ammeter indicating pointer | 


and forces the latter against the plate glass. This causes 
the ball to make a mark on the paper. Immediately 
the pin has moved into the recess and a mark has been 
made upon the paper, the cam surface commences to 


force the pin downwardly again to remove the table 31 | 


In this way marks are 
intervals of half an hour. 


from contact with the ball 9. 
made upon the paper at 


(Sealed.) 
MINING, METALLURGY, &c. 


409,034. A. W. Ogilvy-Webb, of London. Fur- 
nace Apparatus. (7 Figs.) October 27, 1932.—A 
furnace through which aconveyor extends is provided with 
a normalising chamber 1. The end of the normalising 
chamber communicates with a pre-cooling chamber 19, 
which, in turn, communicates with the upper part of a re- 
ceiving chamber 21, and the lower part of the receiving | 
chamber communicates with the annealing chamber 23. 
Che pre-cooling chamber 19 has a hollow roof to which 
cooled burned gases devoid of oxidising gases arefed. The 
roof has a number of apertures 29 arranged to direct 
the gases on to the articles passed into the chamber 19. 
An adjustable depending division wall is shown between 
the chambers | and 19, and a similar adjustable division 
wall between the chambers 19 and 21. Within the}! 
receiving chamber 21 is apparatus to receive the sheets | 
from the conveyor, which extends through the chamber | 
19, and stack them in a pile on a convevor 35, which 
extends into the lower part of the receiving chamber and 


24 











403034 


through the annealing chamber 23. The form of stacking 
apparatus illustrated consists of a flap door in two parts. 
Each part consists of a light casting 37 mounted at its 
outer edge on a water-cooled shaft which passes through 
the walls of the chamber 21. Each casting carries 
supporting bars 41, which in the raised position are 
disposed opposite and constitute an extension of the 
fixed bars of the conveyor in the normalising chamber. 
Each shaft carries at one end an arm which engages an 
electrically-operated detent to hold the parts in the 
raised position. When the carriage reaches the end of 
its rearward movement, the detents are withdrawn to 
permit the parts to fall as is indicated. A door closes 
the connection of the annealing chamber 23 with an 
anti-chamber. 67 is a truck which is moved into the 
chamber to receive a stack of sheets from the annealing 
chamber. The sheets to be treated are fed to the 
conveyor, which moves them through the normalising 
chamber. They pass from the normalising chamber to 
the pre-cooling chamber 19, where jets of cooled non- 
oxidising gases are blown on to them. The sheets are 
then passed into the receiving chamber 21, and are 
delivered to the supporting bars 41 of the stacking 
apparatus. The sheet is delivered on to the conveyor | 
35 to form a stack 71. The stack is symmetrically 
formed by means of the guides 59. When the stack 71 
contains the requisite number of sheets, the conveyor 35 
is Operated to move the stack through the annealing 
chamber 23. (Sealed.) 
PUMPS. 

415,187. Tangyes, Limited, of Birmingham, and 
B. Wilks, of Birmingham. Submersible Bore-Hole 
Pump. (3 Figs.) March 28, 1933.—The invention 
relates to electrically-driven submersible centrifugal 


pumps to be inserted in the bore hole of an artesian well. 
The body of the electric motor a is cylindrical, and is 
lowered into and suspended within the bore hole by a 
cable, current being conveyed to the motor by an insulated 
conductor cable lying alongside the suspensory cable. 
ro the lower end of the motor body is secured an air | 
chamber e, 


through which passes the motor spindle, and 


This motor-driven spindle 29 carries near | 


y by a spring} 
essed 


| contained between a pair of flanges /, m. 


Fig.1. 
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(415187) 


chamber. This consists of an annular rubber ring &, Fig. 2, 
The upper 
flange / is rigid with the body of the air chamber, whilst 
the lower one m is free. The adjacent faces of th 
flanges and the cross section of the ring are tapered 
Bolts pass through both flanges, and are attached by 
rods to a cross member g suspended by a cable. When 
the pump is in position, the cable is tightened, causing 
pressure to be applied to the flange m and the ring 
to be expanded into tight contact with the inner surface 
of the bore hole. (Sealed.' 


STEAM ENGINES, BOILERS, &c. 


403,506. Sp B urt Limited, of London, 
and W. Gregson, of London. Waste-Heat Steam 
Boiler. (1 Fig.) October 24, 1932.-—The Lancashire 
boilers, 2, 3, 'are operated by direct fuel firing, 1 being 
a waste-heat boiler. Within the water space of the 
boilers 2, 3 are provided a series of coils 7, 8 to which 
steam generated in the waste-heat boiler 1 is conveyed 
by way of pipes and valves. The coils are connected 
with the water space of the waste-heat boiler by way 
of return pipes 11 fitted with non-return valves. The 





condensate from the heating coils 7, 8 is led by way of 
the non-return valves and pipe 11 to a closed tank 12. 
A control valve operated by a float in this tank serves to 
actuate a feed-water pump 

R 12 to the waste-heat 


13 which returns the con- 


densate from the tank boiler 1. 








. 
(403,506) 


On the waste-heat boiler 1 is an auxiliary feed pipe 16 
for make-up losses. The waste-heat boiler 1 operates 
in a closed circuit, giving up part of the heat in the 
steam through the heating coils 7, 8 to the water at lower 
temperature in the fuel-fired boilers 2, 3 which are at 
lower pressure. Normally, the waste-heat boiler will 
work at pressures higher than the fuel-fired boilers in 
order to obtain heat flow from the coils to the water in 
the fuel-fired boilers. Under certain conditions, however, 
the pressure in the fuel-fired boilers is allowed to rise 
above the line pressure, in order to give an accumulator 
effect, but it is only allowed to approach the waste-heat 
boiler circuit pressure if the waste-heat boiler has 4 
relief to the service line through a reducing valve, ? 
so that use can be made of the waste-heat steam in the 
works as a whole when absorption stops in the fur |-fired 
boilers. The advantages claimed over an accumulator 
system in which higher pressure steam is fed direct 
into the water in the accumulator is that no specia 
compensating valves of any kind are required to reg 
larise pressure conditions or water levels, as the two ‘ 
cuits, t.e., the waste-heat boiler circuit and the fuel-! 
boiler circuit, are entirely separate. The fuel-fired 
boilers 2, 3 can be fired at the same time as steam 
being generated through the heating coils 7, 8. (Sea 
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THE ‘*‘ CAMIONALE ”’ GENOA-SERRA- 
VALLE FOR LORRY TRAFFIC. 


THe problem of adequately dealing with the | 


great import and export traffic of Genoa has been 
one which, for the last fifty years, has never failed 
to cause serious concern to the Italian Government, 
and many projects for its solution have, from time to 
time, been put forward. One of the most important 
measures taken before the war was the electrification 
of the railway line from Genoa to Ronco, the Giovi 


line, which traverses one of the most difficult 


| 
|construction of the new motor road from Genoa 
| to Serravalle Scrivia, built to carry heavy lorry 
| traffic. This new motor road, or Camionale, repre- 
sents the first section of the projected Camionale 
to Milan and to Turin, and has been built in sub- 
stitution for the projected “ Direttissima ” railway, 
which has now been abandoned, although the first 
kilometre near Genoa had already been constructed. 
The word Camionale is a new one, coined to indicate 
a motor road for heavy lorries (camions). 

At present, motor transport runs over the Giovi 





road (State Road No. 35), which branches off | 


even less. It must be remembered that this road 
was built in 1831 for animal-drawn traffic of very 
small volume. To all the inconveniences due to nat- 
ural conditions must be added a further very serious 
one, in that the road runs as far as Pontedecimo, 
almost without interruption, through densely 


populated districts and townships where sometimes 
turnings of nearly 90 deg. must be negotiated in 
the maze of narrow village streets, while a double 
track tramway line with a frequent service runs 
along the road to Pontedecimo and Bolzaneto. 
The inevitable result is that on this route motor 
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districts in Europe, over the Giovi mountain transport has been able to move only extremely 


range, rising immediately at the back of the city of 
Genoa. The electrification of this line, which was 
extended in 1916 as far as Voghera, raised the 
capacity of the line from 700 trucks a day to 
3,000 trucks. Incidentally, it was this extra- 
ordinary result which established definitely the 
great advantages of the three-phase system on 
lines running over mountainous country, and led | 
to the Italian State Railways extending electrifica- | 
tion over many other lines on this system. 

But even this considerable increase was not 
sufficient to handle the traffic of Genoa expeditiously 
enough, and the construction of a “ Direttissima ” 
railway line from Genoa to Arquata, and thence to 
Turin and to Milan, was decided upon. This 
project comprised the construction of a tunnel 
through the Giovi mountains 15,968 m. (9-94 miles) 
in length, as shown in the map, Fig. 1, on this page. 

With the development of motor road transport, 
however, an altogether new situation arose, which 
found its first practical expression in the construc- 
tion of the motor road from Milan to Como in 1925, 
followed by the Autostrade from Naples to Pompeii, 
Florence to Viareggio, and those from Turin to 
Milan, Bergamo and Brescia, and from Venice 
to Padua, which form sections of the Turin to 
Trieste Autostrada, of which the sections Trieste- 
Venice and Padua-Verona-Brescia are still under 
construction. All these autostrade are charac- 
terised by the absence of level or other crossings, 
minimum gradients, curves of long radius, and the 
longest possible stretches on the straight. They 
are reserved exclusively for motor traffic; pedes- 
trians are excluded and the roads are fenced in on 
both sides. 

The application of these principles in road ont 
struction has now been further developed by the | 
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the famous Via Aurelia at Sampierdarena, the 
busy industrial quarter of Genoa, and follows the 
Polcevera valley as far as Pontedecimo, and the 
Riced valley as far as Mignénego. It reaches the 
Giovi pass at an altitude of 472 m. (1,548 ft.) 
above sea level, after having negotiated the distance 
from Mignénego over gradients of 1:11. Only 
very powerful lorries are capable of reaching the 
summit by this route, and then only at walking 
The whole road is an almost continuous 
sequence of curves and reverse curves of small 
radius, the latter often not exceeding 46 ft. The 


slowly, and traffic jams occur the whole day long. 

In projecting the route of the Camionale there 
was not much freedom of choice. The Giovi 
pass being the lowest point of the whole mountain 
range, it was obvious that the same route had to 
be chosen as was selected 100 years ago, and that 
the same valleys would have to be utilised as 
before—the Polcevera, running southwards, and the 
Scrivia, descending northwards—both of which 
also accommodate the two railway lines built in 
1868 and 1889. Both valleys are narrow, the slopes 
of the mountains are very steep, and the most 
suitable alignment had already been occupied 
by the State Road 35 and the two railway tracks, 
whilst most of the remaining space had been built 
over by factories, residences, and villages. For the 
Camionale, the last-comer, nothing remained but 
for it to make its way over an extraordinary number 
of constructional works, in order to meet the funda- 
mental conditions of a motor road and its essential 
characteristics as such. 

The Camionale has been projected and executed 
on a grand scale. It starts at Sampierdarena in 
the immediate neighbourhood of the Port, at the 
extremity of a square of 50,000 sq. m. area (62,000 
sq. yds.), with a frontage of 440 m. (1,444 ft.). This 
square was made by cutting away 800,000 cub. m. 
(1,055,500 cub. yd.) from the San Benigno Hill, and 
stands 23 m. (75} ft.) above sea level. The road 
rises immediately, as shown in the map, Fig. 1, 
and profile, Fig. 2, and traverses the Promon- 
torio and Belvedere Hills by means of two tunnels 
of 181 m. (593 ft. 10 in.) and 302 m, (990} ft.) length, 
respectively. Several important viaducts are on 
this length, which continues along the slopes of the 
Polcevera valley as far as Bolzaneto, passing on 





width of the road is only 19 ft. 9 in., and at times 


its way through the tunnels of Certosa, Maltempo 
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and Isolabella, 202 m., 142 m. and 168 m. (663 ft., 
466 ft., 551 ft.) long, respectively, and over a 
number of viaducts. After passing through the 
Bolzaneto tunnel of 190 m. (2954 ft.) length, the 
Camionale leaves the Polcevera valley and con 
tinues for about 6} miles in the parallel Secca 
valley, on an upward gradient of 1 : 25 maximum, 
passing through the Fondega, Delle Piane and 





Battello tunnels of 75 m., 188 m. and 119 m.| 


length (246 ft., 617 ft., 390} ft.), and reaching, 
always on an up gradient, the tunnel of “ the 28th 
of October,” which has a lengthof 509 m. (1,669 ft.) 
and a gradient of 1:51. After a short down 
grade with a maximum of 1 : 33, the Camionale next 


passes over the Montanesi torrent by a particularly | 


fine viaduct, and reaches, over an up gradient with a 
maximum of 1 : 25, the “ Littorio ’’ tunnel 892 m 
2,926 ft.) in length. At the North Portal of this 
tunnel the highest point of the road is reached at an 
elevation of 1,255 ft. above sea level and a distance 
of 21 km. (13 miles) from the Terminus Square at 
Genoa. This maximum elevation is 197 ft. below 
that of the State Road 35 and represents by itself a 
considerable advantage over the old route. The 
Camionale proceeds on a down gradient with a maxi- 
mum of 1:33 as far as Busalla, crossing the river 
Scrivia no less than eight times. The gradient over a 
stretch of 8} miles nowhere exceeds 1:65. After 
crossing under the Genoa-Turin railway, the Camion- 
ale runs almost parallel with State Road 35 and the 
railway, and finally reaches the terminus at Serra- 
valle Scrivia at a distance of 50 km. (314 miles) 
from its commencement at Genoa-Sampierdarena, 
the final elevation being 708 ft. above sea level. 
Out of this total length, 2,868 m. (3,136 yards) 
are in tunnel, and curves represent a total length 
of 21 km. (13 miles) ; they number 250 with a radius 
of 5 chains, while 20 have a radius of 4 chains. 
Only very few curves are followed by reverse 
curves; the maximum gradients in the direction 
away from Genoa are | : 25 over a total length of 
7 km., and in the opposite direction the maximum 


of 1 : 33 is reached only over short lengths. In the | 


direction of Genoa-Serravalle, the route represents 
6 km. on the level, 18 km. on up gradient, and 26 km. 
on down gradient. Compared with the up gradients 
of the State Road 35, of 1 : 11, the advantages of the 
new alignment represent an improvement of over 
100 per cent., the benefits being still more pro- 
nounced if referred to the corresponding increase of 
tractive power. 

The construction of the Camionale was executed 
under most unfavourable geological conditions. 
Between Genoa and the Secca torrent the formation 
is of argillaceous schists of the Eocene period ; often 
clay and tale schists, with occasionally beds of 
lime and sand, are interposed. The schists are often 
foliated or triturated and in many places covered 
by considerable masses of detritus. On the length 
from Secca to Busalla, argillaceous and slaty 
schists which quickly weather were chiefly encoun- 
tered and numerous deep fissures. From Busalla to 
Ronco the conditions improve somewhat; the 
schist becomes more compact through the more 
frequent interposition of strata of lime and sand. 
From Ronco to Rigoroso the formation is mainly 
limestone, sometimes covered by alluvial deposits or 
pudding stone. From Rigoroso to Serravalle, marl 
and molasse of the tertiary period are traversed 
which are often covered by alluvial deposits.* 

The difficult nature of the ground necessitated the 
adoption of special measures in the construction 
of the tunnels, and it was necessary to complete 
the linings as rapidly as possible. In the construc- 
tion of the cuttings short sections were taken out 
alternately, and the retaining walls &c., were 
completed at once before the intermediate sections 
were excavated. As regards the tunnels, very thick 
linings had to be used, in several cases as much as 
2 m. (6 ft. 6} in.). The tunnels have a circular 
section ; the height from the centre of the roadway 
to the crown is 7 m. (23 ft.) and the road has a width 
of 9 m. (29 ft. 62 in.). A typical section is given 
in Fig. 3, page 669. As the tunnels run straight (with 
the exception of the short Certosa tunnel) and have 


* The geological information given in this paragraph 
is briefly abstracted from L'Ingegnere, vol. viii, No. 14, in 
which Professor Dr. Ing. C. 1. Azimonti has dealt with 
this subject. 
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Fic. 13. Tue APPROACH FROM SERRAVALLE TO THE BaTTELLO TUNNEL. 



























Fie. 14. Rerarmiuye-WaLt ConsTRUCTION IN THE Scrivia VALLEY. 
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cub. m. (51 million cub. ft.) for refilling and embank- 


THE CAMIONALE GE NOA-SERRAVALLE. ments, were handled. Many of the retaining and 


| supporting walls are of imposing dimensions, as 
can be seen from Figs. 4 to 6, on Plate XXXII, 











jand Fig. 14, on the opposite page. At one 
| point, for instance, it was necessary to construct 
|a retaining wall nearly 700 yards long and up to 
a height of 50 ft. to prevent the river bank slipping. 
| At other points retaining walls, with arches of 
masonry or brickwork set into concrete foundation 
}and extending over considerable lengths, were 
| employed, as for instance is shown in Fig. 4. Fig. 7 
shows a stretch on which the road is carried on a 
viaduct to keep it clear of the unstable mountain 
side. 

Some of the more important viaducts may be 
briefly described. The viaduct over the Maltempo 
river and the Via del Bersaglio is situated within 
the city of Genoa at 3 km. from the square. 
It is illustrated in Fig. 8, Plate XXXII, has a 
length of 125 m. (410 ft.) and is composed of four 
double arches of 20 m. span (65 ft. 7 in.). The 
reinforced-concrete double arches have a width of 
3 m. (9 ft. 10 in.), separated longitudinally by a 
space of similar width. The total width of the 
road, including the raised footpaths, is 11-20 m. 
(36 ft. 9 in.). The central pier has a height from 
the level of Via Bersaglio to the springing of the 
arch of 12-30 m. (40 ft. 4} in.), and the road bed 
is 24 m. (78 ft. 9 in.) above Via Bersaglio. The 
construction of this viaduct necessitated the 
demolition of a large building covering an area of 


Fie. 15, CENTRING For 40 mM. Span BRIDGE ON THE Scrivia aT Km. 39-155. 2,100 sq. ft. and of a height of 60 ft. The founda- 
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tion of the central pier reaches a depth of 14-96 m. 
| (49 ft. 1 in.). All the foundations are in concrete, 


















The roadway is 47 m. (154 ft. 2 in.) above the valley. 


—Y y —— - for which 250 kg. of cement per cubic metre have 
Y Yee Yh. Vi =. oe | been used. The piers and abutments are in masonry. 
Yy Tf vaion, Y F9GAE- YY, wy S | The Montanesi viaduct, shown in Fig. 9, Plate 
YY Gio yyy XXXII has a length of 269-15 m. (8824 ft.) and con- 
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i Udder 2060WYO0 YS 
Y SSS SS ; A. The bridge approaches on both sides are on curves 
4 ¢ Z of 4 chains radius. The maximum height of the 
Y/ SLO piers to the springing of the arch is 23-08 m. (75 ft. 
ig) ipo ee tae 7) Jae ww ZY 9 in.) and foundations extend to a depth of 7 m. 
———— FF iy tj (23 ft.). The piers and the approach arches are in 
“a | 9% WWW ae Va XOZ concrete in which 300 kg. of cement per cubic metre 
<< d ‘ \ Fries t were used. For the reinforced-concrete main arches 





IN 7 and the concrete road bed 350 kg. of cement were 

44 employed. The road bed has seven expansion 
™ joints, corresponding with the positions of the piers 
and the abutment piers. The excavated material 
amounted to 20,000 cub. m., and for the construction 
lof the viaduct, 15,500 cub. m. of concrete and 
3,000 cub. m. of artificial stone were used. 

The Torbella viaduct shown in Figs. 10 and 11 
has a length of 174 m. (570 ft. 10 in.) and consists 
of five double arches of 27 m. (88 ft. 7 in.) span. 
The masonry piers rest on concrete blocks of 24 m. 
height (8 ft. 2% in.) supported by piles of 60 cm. 
(23 in.) diameter ; 314 piles of varying lengths 

| up to 14 m. (45 ft. 11 in.) were used for the founda- 
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Fig.17. TERMINUS OF CAMIONALE JUNCTION AT SERRAVALLE 
. WITH RIN 


STATE ROAD TO MILAN & TU 


tions of the four piers. This bridge differs in 
construction from the two previous ones in that it 
was provided with temporary hinges, as may be 
seen in Fig. 10; high resistance cement, in the 
| proportion of 500 kg. per cubic metre, was used 
|for the reinforced hinges. 

| Other important bridges are the two over the 
| Scrivia, composed of one reinforced-concrete arch 








| of 40 m. (131 ft. 3 in.) and two of 10 m. (32 ft. 10 in.) 











span. The centring for this is shown in place in 
Fig. 15, on this page. Another bridge over the 
Scrivia, near Serravalle, consists of three reinforced- 
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the gradient in one sense only which nowhere 
exceeds 1:50, natural ventilation suffices. How- 
ever, in the longer tunnels a duct of 2-50 m. width 
(5 ft. 23 in.) has been constructed between the road | 
bed and the inverted arch, and can be utilised in 
the event of an artificial ventilation system becoming 
necessary in the future on account of very heavy 
traffic and the consequent accumulation of fumes. 
‘wo views of tunnel work are shown in Figs. 12) 
and 13, on the opposite page. 

Other constructional works follow one another 








concrete arches of 25 m. (82 ft.) and two of 10 m. span. 

The width of the Camionale is 10m. The carriage- 
way has a width of 9 m., which allows a useful 
in almost uninterrupted sequence along the route, | width of 3 m. on each side in the two directions. 
and the stretches where the road bed was laid| This leaves 3 m. for overtaking slow traffic, but 
direct on the levelled ground are very few. There as traffic flows at certain hours regularly, in the 
are ten bridges over watercourses, four viaducts morning towards, and in the evening from, Genoa, 
to keep the road at a distance from steep and | there is in practice a width of 6 m. available. In 
unstable mountain slopes, 315 smaller bridges and| the construction of the road bed two different 
crossings, and 27 km. (163 miles) of retaining,| systems have been adopted. For the lengths in 
consolidation and protection walls were necessary, | tunnel and over bridges and viaducts the road 
representing a volume of 21} million cub. ft. of con-| bed is of concrete of 16 cm. (6} in.) thickness, in 
crete and masonry work. Some 2 million cub. m.| slabs of 4 m. to 6 m. (13 ft. 1 in. to 19 ft. 8 in. 
(71 million cub. ft.) of excavation, and 1-45 million | length and 3 m. width. For this a mixture of 400 kg. 
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of cement with 0-5 cub. m. of sand and 0-8 cub. m. 
of gravel has been used. The camber is 1 : 100. 
The concrete surface totals 4 miles in length. For 
the remaining 27 miles, where the road is laid over 
alternating cuttings and embankments on soil 
which might settle, the road bed consists of a top 
layer of compressed gravel of 15 cm. (5% in.) thick- 
ness, a cushion of 10 cm. (3j in.) of sand and 
a base of 200m, (7j in.) of compacted broken 
stone. For the carpeting a new system has 
been adopted, which consists in the application of 
asphalt powder, in conjunction with a proportion of 
bituminous or asphaltic oil, in the cold, and fine 
gravel dipped in the same oil. This process has 
been evolved by the State Road Board and is now 
being adopted on a large scale after the excellent 
results obtained in practical tests. One of the great 
advantages of this process is that the road sur- 
face is rough and of a non-skidding character. At 
about every 2 km. the road is widened on one side 
by 114 ft. over a length of 100 ft. for the purpose 
of allowing cars to park for repairs. Eleven 
watchmen’s houses are placed along the road, 
five being at the points where the Camionale is 
connected with specially-constructed junction roads 
leading to the principal localities on the way. 
posts are equipped with service and supply stations 
and are interconnected by telephone. 
road is illuminated at night by powerful 
discharge lamps. 

We have so far described the Camionale itself 
from its commencement at the newly-constructed 
square which lies, at a distance of several hundred 
yards both from the Old Port and from the new 
docks and quays, at a level of 75 ft. above the sea. 
The square is flanked on its southern side by a new 
road, Via Carducci, which provides communication 
with the eastern and western quarters of Genoa. 
As the purpose of the Camionale is to provide direct 
connection with the Old and the New Port, it 
became necessary to cross over, by means of a 
viaduct, the Via Francia, which runs parallel with 


gas 


the Via Carducci, but at a lower level. It would have | 


been impracticable to connect through from 
Via Carducci to the Via Francia on account of the 


steep gradients which would have resulted, and, | 


furthermore, the crossing of the very heavy traffic 
of the Via Francia would have interfered with the 
use of both roads. The viaduct crossing the Via 
Francia eonsists of a single span of 40 m, (131 ft. 3 in.) 
and continues over a loop viaduct with a gradient 
of 1:20 towards the Old Port. About halfway 
round the loop a branch viaduct carries the road 
to the new docks over a distance of 1,040 yards. A 


plan showing this part of the scheme is given in| 


Fig. 16. 

At the other terminus of the Camionale, at its 
junction with State Road No. 35, which divides into 
the main road to Turin and to Milan, a square has 
been laid out, occupied in the centre by a ring 


of 112 ft. diameter over which traffic will move | 


in one direction. Before reaching this square the 
Camionale is widened to 31-50 m. (103 ft. 5 in.) 
over a length of 135 m. (443 ft.) to allow cars to 
park for refilling, &0. A footway 11} ft. in width 
has been constructed in the middle of this widened 
length. This end of the road is shown in Fig. 17. 

A great quantity of mechanical appliances was em- 
ployed during the construction, including 47 miles 
of Decauville track with 70 locomotives and 2,000 
trucks ; 104 ropeways and cranes, eight excavators, 
47 compressed-air drilling plants, 62 crushers and 
mills for the production of gravel and sand, 60 
large concrete mixers, 126 pumps, 10 pile-driving 
plants, and 33 transformer cabins of 4,700h.p. The 
daily average number of men employed on the work 
itself was 5,000, with a maximum of 8,500. It is 
calculated that an average of 2,000 men have been 
employed in accessory work connected with the 
construction, such as cartage, &c. The total cost of 
the Camionale, including the construction of the 
square at Genoa and the viaduct leading to the 
port, amounts to about 3,500,000/. at the present 
rate of exchange. 

The Camionale was projected and executed by 
the Ministry of Public Works, under the direction 
of Signor Ing. Pini, Divisional President of the 
Superior Council of Public Works, to whom we are 


indebted for much of the information in this article energy as the flywheel slows down from a speed | the electrical analogues of mechanic al and acoust! 


These | 


The whole | 


and for having kindly placed the photographs and 
drawings at our disposal. We are also indebted to 
the Soc. Anon. Ferrobeton, of Rome, contractors for 
the bridges described, for some of the photographs. 








THE DETERMINATION OF 


FLYWHEEL EFFECT. 
By R. H. Gray, B.A., A.M.LE.E. 


THe usual method of determining the flywheel 
effect of a revolving mass from a retardation test 
involves the drawing of either a tangent or a normal 
to a curve and, since the latter is a fair curve drawn 

| through experimentally determined points, this 
| proceeding may not always be susceptible to great 
|accuracy. Several points can, of course, be taken 
| and a mean of the results found, but the method to 
be described below, which involves finding the area 
| under a curve, will often give greater confidence, 
| since errors at different points in the curve tend to 
cancel out, and one determination suffices. The 
tests to be made are the same in either case. The 
flywheel is run up to speed, the driving source dis- 
connected, and the wheel allowed to run down, 
readings of time and instantaneous speed being 





|taken. A separate test is made to determine the 
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losses which are responsible for the retarding torque 





|at different speeds. An electric motor drive is a 
|common means of doing this and the input to the 
}motor is measured at various speeds, this, after 
| subtracting the losses in the motor itself, being a 
| measure of the losses (bearing friction and windage) 
which cause the retarding torque on the flywheel 
at that particular speed. If the driving motor 
|cannot be uncoupled at speed for the retardation 
test, the moment of inertia found will include that 
of its armature. 

Then, following the usual methods, curves are 
plotted of speed as function of time, n = F(t), and 


|losses as a function of speed, W = f(n). In the 
| fundamental equation 
d*@ 
Tg I aa . ° - @) 


where T is the torque in Ib. ft., g is the gravitational 
constant, and I is in lb. ft.2 We have T 

- awh 7-04 = where W is the instan- 

2an xX 746 n 

taneous loss in watts and the negative sign arises 
since the torque the rotation, and 
d*@ 2a dn 
dé 60 | dt 
inr.p.m. Substituting in (1) and rearranging 


opposes 


, where x is the instantaneous speed 


7-04 32-2 x 60 x W 
an 


it 


I 


VW . 
2,165 in lb. ft.2 . ~ (2) 
in 


n 


dt 
In the accompanying diagram, if P is the point 
under consideration on the curve n = F(t) and P T 
and P N are the tangent and normal, respectively, 
A T and A N being the subtangent and subnormal, 
then 
P A? 
AT 


Bos PA and . AN (3) 
it AT dt 


So that from (2) and (3), if we draw a tangent to 
the curve n = F(t) at any point at which n, is the 
ordinate (in r.p.m.) and measure the subtangent A T 


in seconds, then I 2,165 = (A T) where W is the 


we ; 
ordinate of the curve W = /(n) at the point where 


, aw. 'D _ 
n==n,. Alternatively, I = 2,165 aN where A N is 


the subnormal. 





represented by P, (¢,n,) to a speed represented by 
|P, (tgn,) on the curve n = F(t), the change in 


kinetic energy is = + (w,? — ws’) 


1 1 /22\2 
=5°5(@) (n,? — ng") ft. Ib. - (4) 


Now from the experimental] results a curve of the 
loss as a function of the time can be drawn, viz., 
W = ¢(t), and the work done by the retarding 
forces can be written as 


t. 
550 |” 
746 i; ¢ (t) dt ft. Ib. ° - (5) 

Equating the work done to the loss in kinetic 
energy (4 and 5) . 
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But 1 ¢(t)dt is the area under the curve 
1 


W = ¢(t) between the ordinates corresponding to 
mn, and ny, and this area can be easily determined 
either by counting squares or by the use of a plani- 
meter. 

The method now advocated is therefore carried 
out as follows: From the results of the test for 
friction and windage losses piot these as a function of 
speed. Then from this curve and the results of the 
retardation test plot a second curve showing loss in 
watts as ordinates against time as abscisse. Having 
drawn the fair curve through these points measure 
the area bounded by it, the axis of time, and two 
ordinates corresponding to speeds n, and n, and let 
area be A in watt seconds. Then the moment of 
inertia I in Ib. ft.* units is given by 


I = 4,330 


If, in taking the retardation curve, the time is 
noted which is required to reach the same speeds as 
those for which the losses have been determined, 
instead of noting the speeds after given lapses of 
time, as is usually done, only one curve, viz., 
W = ¢(t), need be plotted. 
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| Electric Circuits and Wave Filters. By A. T. Sranr, 
| M.A., B.Se. London: Sir Isaac Pitman and Sons, 
| Limited. [Price 2ls. net.] 

| Tus book will be found particularly useful to trans- 
| mission and communication engineers, to whom the 
study of electric circuits and network theory is of 
| fundamental importance. The author claims that 
|there is no book in English which starts from 
| first principles and leads, without any omission 0! 
theory, to a complete survey of the subject. H 
goes on to say that in this country the theory 0! 
electric circuits has been markedly neglected until 
| recently, possibly because the major developments 
in electrical communication have been imported 
|from America and Germany. This is strange for 
the country of Maxwell and Heaviside! Be this 
|as it may, the author endeavours to fill the gap. 
At the outset he gives a digest of the mathematical 
| processes involved in circuit calculations. his 
| will be of great value to beginners, and it will serve 
as a useful reference for the more initiated. A 
further introductory chapter is devoted to the 
fundamentals of alternating-current theory -another 
useful piece of work. In this connection it 3 
interesting to note that the author has his own 
views on the basis of electromagnetism. “ The 
development of electromagnetism adopted in this 
chapter is regarded with disfavour by many teachers 
lof the subject and international committees. 
| Then comes a thorough discussion of the vector 
}and symbolic methods used in alternating current. 


If, on the other hand, we consider the change of | The general methods of circuit calculation, including 
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problems, are enumerated, and the factors influenc | accuracy of observation required for proper com-| THE QUADRUPLE-SCREW TURBO- 
| parison may be difficult to maintain. For example, 
the amount of shrinkage is effected by the strength | 


ing the design of impedances are given. 

The latter half of the book is divided first into 
chapters dealing with the general theorems relating 
to calculations on two-terminal and four-terminal 
networks, the expositions of which are easy to 
follow. Secondly, the subject of wave filters is 
attacked ; conditions of impedance necessary for 
the various types of wave filters are fully explained ; 
low-pass, high-pass and band-pass filters are 
worked out in detail; a useful chapter on the 
measurement of performance of wave filters con- 
cludes the subject. The final chapter is a brief 
survey of their performance under transient 
conditions. 

Throughout, the book preserves a high order of 
clarity, and it will be useful to students and teachers 
interested in network problems, and particularly to 
the radio engineer concerned with wave filters. 





Riveting and Arc Welding in Ship Construction. By 
COMMANDER H. E. Rossexy, U.S. Navy, Professor of 


Naval Construction, Massachusetts Institute of 
Technology. London: Crosby Lockwood and Son, 
Limited. [Price 12s. 6d. net.) 


To what extent the development of welding in ship 
construction is due to the limitations of the Washing- 
ton Naval Treaty would be difficult to determine 
exactly, but there can be no doubt that its influence 
has been a potent factor, giving inspiration to much 
experimental work and careful collation of data, 
from which mercantile shipbuilding also derives 
benefit. In this respect the refusal of naval depart- 
ments and ship classification societies to be stam- 
peded into a general acceptance of welding, merely 
on the evidence of its wider adoption in land 
structural work, has probably done more good to 
the new art than would have resulted from a less 
critical attitude at the outset. Although the 
specialists have insisted almost from the first that 
the design of attachments in welded structures 
demanded an entirely new technique, the superficial 
resemblance between welded and riveted connec- 
tions as used in building construction is strong | 
enough to have induced at times a suspicion that | 
the insistence was a little coloured by self-interest ; | 
and some of the complaints of tardiness in adopting 
welding for ship work have arisen from a belief that 
welding and riveting are merely alternative methods 
of doing the same thing, and that conservatism 
dictated the preference for rivets. 

The whole trend of recent research, such as that 
of Professor C. R. Young and Mr. K. B. Jackson, 
of the University of Toronto (discussed in Enorn- 
EERING of January 25, 1935), has been towards 
confirming the specialist view in relation to sta- 
tionary structures, and the data collected by 
Commander Rossel! in his book should be equaily 
effective in correcting any remaining impression 
that, in ship construction, the use of welding in| 
place of riveting involves no more than the sub- 
stitution of one form of fastening for another. | 
The differences are, in fact, fundamental. A simple 
illustration is seen in the effect of tensile stress upon 
\ riveted lap joint and upon a similar joint secured | 
by fillet welds ; in the one case the faying surfaces 
ire pulled apart, but in the other they are forced 
together. 

Commander Rossell’s method of treatment is, | 
first, to consider current practice in riveting and | 
the design of riveted joints, the three chapters 
‘mounting to rather more than one-third of the 
book. The remaining three chapters are devoted 





| of the welding current, but it is, of course, the | 


| voltage at the electrode which matters, and not 
that of the supply; hence, a similar instrument 
reading affords no comparison between records of 
the work of one man, operating close to the meter, 
and the work of several taking current from a 
common supply and, perhaps, at considerable 
distances from the meter. The matter is one which 
might well be considered by the new Institute of 
Welding. British shipyards are now using welding to 
a much greater extent than is generally appreciated, 
and should be able to add some useful data to that 
summarised by Commander Rossell in his practical 
little manual—which would be still more practical 
if it had an index. 


Zerspannung und Werkstoff. Hin Handbuch fiir den 
Betrieb. By Dr.-Inc. Ernst Briépnzer. Berlin: 
VDI-Verlag G.m.b.H. [Price, 5 marks.] 

Tuts small book of only 173 pages is a regular 

multum in parvo and a real works handbook of 

great practical value. The low price should make 
it available to a large circle of users. It is well 
printed, even the small type used for explanatory 
but somewhat secondary matter being very clear 
and easily read, while the semiflexible linenboard 
covers are admirably suited for shop conditions. 
The published experimental work and records of 
works practice have been critically examined with 
regard to the cutting of metals by turning, boring, 
reaming, screwcutting, milling, end-milling and 
grinding, all from the practical point of view, the 
result being a vade mecum in which can be found 
up-to-date and reliable information on speeds, feeds, 
shapes of tools, coolants, &c., and of the conditions 
which govern these. There are numerous diagrams 
which will be found of great assistance, and also 
reproductions of a number of the German standard 
charts issued by the Arbeitsgemeinschaft deutscher 

Betriebsingenieure and the Reichsausschuss fiir 

Arbeitszeitermittlung. The practical nature of the 

book is well illustrated by the recommendations 

regarding cutting speeds in the case of expensive 





| tools, such as milling cutters. In the discussion of 


the most economical method of milling, a slight slip 
in proof reading has resulted in a contradictory 
statement on pages 70 and 71, which will no doubt 
be corrected in a later edition. The remainder of 
the paragraph clearly shows what is actually in- 
tended. 

The section dealing with the cutting of metals 
makes frequent reference to different standard 
qualities, since it is only by such means that one can 
determine with any degree of accuracy the correct 
conditions to adopt. In order to make the book 
sufficiently complete in itself, there is, therefore, 
included a useful review of the various ferrous 
metals which have to be machined, with their 
properties and the corresponding DIN reference 
numbers, and a brief statement of the influence of 
different alloying elements, also a similar section 
dealing with non-ferrous materials. This is followed 


| by a very useful discussion and description of the 


materials used for the production of tools and the 
methods of employing them, including tool-steels, 
high-speed steels, the so-called ‘‘ Hartmetalle,” 
special consideration being given to Widia or 
Carboloy, and diamonds. The information about 
the angles and speeds to be used with Widia is very 
extensive, the comparison with the speeds permis- 


to welding, and cover not only the design of the | sible with high-speed steels, being especially interest- 


simpler forms of joint, but also a number of more 


ing, while the notes on the use of diamonds, which 


complex design problems, and the practical con- | are coming into greater prominence as cutting tools, 


siderations, such as shrinkage and warping, which | will be found of distinct practical value. 


more particularly affect the welded structure. 


A number 
of useful tables and diagrams are also given dealing 


The problems of shrinkage involve so many variables | with such matters as the cutting speeds and feeds 


that there is room for a great deal of further | for various diameters and speeds of revolution, the | 
The author | 


-xperimental work in this field alone. 


calculation of the time required to do work, the 


comments on the scarcity of data from actual! quantity of material removed per hour, dimensions 


practice, but his own indication of the number and | 
variety of the factors suggests that the first essential 


of belts, &c. It is only natural to find frequent 
reference to the work of Professor G. Schlesinger, 


must be to systematise the observations and take | which has been an inspiration to many men who 


steps to ensure their reasonable accuracy. 


‘ory experiments require to be supplemented by | 
liberal store of data from actual practice when | 


Labora-|have had the good fortune to come under his | 


influence at Charlottenburg. 


Not the least valuable portion of the book is the|They can each carry a load of 35 cwt. 





ELECTRIC LINER ‘* NORMANDIE.” 
(Continued from page 617.) 


THE mooring and docking equipment of the 
Normandie includes three windlasses and seven 
capstans. There are three main anchors, two 
forward and one aft, and in addition a fourth 
spare anchor carried in a special hawsepipe in the 
stem. The forward anchors each weigh 16 tons, 
and the aft anchor 12 tons. They are of forged 
steel, and were manufactured by Messrs. Samuel 
Taylor and Sons (Brierley Hill), Limited, of Brierley- 
hill, Staffordshire. The port forward anchor and 
the spare can be seen in the bow view of the vessel 
given in Fig. 58, on page 674, and that at the stern 
in Fig. 59. The skin is formed with double plates 
forward, where it is subjected to rubbing by the 
anchors. The chains for the forward anchors are 
4-1 in. in diameter, and under test broke at a load 
of 450 tons. The corresponding figures for the aft 
chain are 3-7 in. and 350 tons. These figures are 
50 per cent. in excess of that required by the 
governing regulations. The total weight of the 
chains is 180 tons. The forward windlasses, which 
are situated on B deck, as indicated in Figs. 3 and 5 
on Plate XXVI ante, are designed to haul a load 
of 100 tons at a speed of 6 in. per second, and the 
after windlass a load of 76 tons at the same speed. 
The machines are electrically driven, and are coupled 
to their motors through friction clutches. Either 
of the two forward windlass motors can operate either 
of the windlasses, but cannot be coupled to both 
windlasses at the same time. No special devices 
for stopping the chains are included, but differential 
brakes are provided which tighten-up as the load 
increases. 

The aft windlass is fitted with a barrel which 
permits of it being used, if necessary, for warping 
the ship. In addition, there are seven warping 
capstans with fixed barrels and four with free 
barrels. Each is able to hold a load of 32 tons 
and haul a load of 30 tons at a speed of 8 in. per 
second, and to haul in unloaded ropes at a speed of 
4 ft. per second. One of the capstans is fitted to 
take buoy chains. The capstans are also driven by 
electric motors, and the windlasses and capstans 
are grouped in such a way that a single motor 
can drive two of them. At the forward end, two 
mooring and warping capstans are combined with 
the windlasses in such a way that any motor can 
drive any of the capstans, another meanwhile 
operating any of the anchor chains. The aft 
windlass is combined with a capstan in the same 
way. ‘The motors are of the constant-current type, 
and are supplied by three motor-generator sets 
situated in the main distributing switchboard 
compzrtment on E deck. The electrical gear was 
supplied by Messrs. Gilbert Austin, Limited, of 
Catheart, Glasgow. The Austin constant-current 
system for ship’s auxiliaries has been dealt with 
by us several times in the past; an illustrated 
description of the equipment on the 8.8. Viceroy of 
India appeared in our issue of June 28, 1909. 

The Normandie has only one cargo hatchway. 
This is served by two electric cranes which are 
situated on the forward part of the promenade 
deck. These are designed to lift a load of 4 tons 
at a rate of 1-3 ft. a second, and a load of 14 ewt. 
at a speed of 4 ft. a second. The cranes are each 
fitted with two motors, that for lifting being of 
35 h.p., and that for slewing of 22h.p. The slewing 
speed, when carrying a load of 4 tons, is 18 deg. per 
second with the ship on an even keel, and 12 deg. 
per second if she has a list of 5 deg. The equip- 
ment of the vessel includes 11 passenger lifts, 
11 goods lifts, and 1 special lift serving the hold 
in which motor cars are transported. Of the 
11 passenger lifts, 7 are in the first-class passengers’ 
quarters, 1 in the tourist-class quarters, and 1 in 
the third-class. The remaining 2 are provided 
for the use of the engine-room staff, and are 
indicated in the deck plans given in Figs. 4 to 7 
on Plate XXVI ante. Four of the first-class 
passenger lifts serve the main hall and are also 
clearly indicated in the figures on Plate ates 

the 


the aim is to improve practice rather than to| comprehensive bibliography, which is not confined |11 goods elevators, 5 which serve linen and store 


establish theory, and under shipyard conditions the ' 


to German sources. 
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26-cwt. capacity, 1 serving the first-class smoke- 
room bar, and the engineer's pantry is of 19-cwt. 
capacity, while two 14-cwt. lifts connect the passen- 
ger quarters with various provision rooms, and | of 
capacity the galley. The 
motor-car lift, which can deal with a load of 5 tons, 
is provided with a revolving platform to facilitate 
the running-off of the cars into position in the hold. 
It is driven by a 40-h.p. motor, and has a speed 
of 1-6 ft. a second. It can accommodate a car 
20 ft. by 7 ft. 6 in. 

The steering engine is of the electro-hydraulic 
type, four cylinders, arranged in two Pairs vis-a-vis 
on each side of the rudder head, being supplied by 
three 75-h.p. electric motors driving Hele-Shaw type 
variable-output pumps. The motors have an pve?- 
load capacity of 150 h.p. for 10 seconds. “One 
motor and pump supply pair of operating 
cylinders, so that there is always one set in reserve, 
while all hydraulic connections are provided with 
double lines of piping. The output of the pumps is 
controlled from the bridge by telemotor. The gear 
can move the rudder from a position 30 deg. on 
one side of the centre line, to 30 deg. on the other 
in 30 seconds when the ship is steaming full speed 
ahead, and can bring it from 30 deg. 
to amidships when the vessel is going astern at a 
speed of 19 knots. No emergency block and tackle 
gear is fitted, as in view of the weight and size of 
the rudder, it would have been entirely useless. 
\s already explained, however, there is always one 
spare motor and pump unit available, and the 
hydraulic connections are duplicated, while an 
alternative control is situated near the steering gear. 


9-cwt. serves crew's 


In connection with the steering gear, rudder angle | 


indicators are installed on the bridge and in the 
engine room. They were supplied by Messrs. S. G. 
Brown, Limited, of North Acton, London, W.3, 
and were described in our article on the gyroscopic 
control gear of the Normandie which appeared in 
our issue of January 18 (page 59 ante). A view of 
the bridge is given in Fig. 60, opposite. 

In addition to the Brown gyro-compass, which has 
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on one side | 
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seven repeaters, and the Brown rudder angle and 
course recorder and automatic helmsman, which 
were described in our previous article, the Normandie 
is fitted with a Carpentier gyro-compass with four 
repeaters. Other navigating equipment includes a 
Langevin ultra-sonic depth finder with Marti 


recorder, a Marti percussion depth-sounder and two | 26 lifeboat stations of nested boats. 


Kelvite depth-sounders. There is an S.A.L. indi- 
cating log and a propeller log with a speed and 
distance calculator and a Pneumercator draught 
indicator supplied by Messrs. Kelvin, Bottomley and 
Baird, Limited, of Cambridge-street, Glasgow. 
This instrument enables the fore and aft draught 
of the vessel to be read on the bridge or in the 
room to within } 
the 


chart 


ebservations of hull marks are fre- 


draught 


quently difficult to make and at night extremely | waterproof fabric between them. 


difficult. There is an electrically-operated telegraph 
with repeater, between the bridge and steering gear 
and four similar telegraphs between the bridge and 
engine room, which are used in pairs alternately. 
There are also four indicators showing the direction 
of rotation of the propeller shafts. 
apparatus records the direction and number of 
|}revolutions of the propellers. An installation of 
loud-speaking telephones has also been provided. 
In addition to connecting the bridge with the 
engine room, forward mancwuvring position, forward 
wireless station, steering gear com- 
partment, gyro-compass room and boat deck, this 
equipment also connects the oil-bunkering compart- 
ments with the oil-transfer pumps, and the engine- 
room manceuvring platform with the boiler rooms, 
the main-condenser observation positions, the motor 
room and the chief engineer's office. There is also 
communication by pneumatic tube between the 
bridge and the aft wireless station, this service also 
being employed for various communication circuits 
in the passenger and service quarters. The wireless 
equipment includes two entirely independent sta- 
tions, one aft on the sun deck and the other forward 
by the bridge. Their position is indicated in Fig. 3 
on Plate XXVI ante. 


crow’s nest, 





in., & great advantage as | carrying capacity of 25. 
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The vessel is provided with lifeboats of a total 
capacity of 3,582 persons, which is 8 per cent. in 
excess of the full complement. In addition to this, 
floating equipment is provided sufficient to carry 
one quarter of the passengers on board, this figure 
not covering the lifebelt equipment. There are 
These are 
situated on the boat deck, as shown in Fig. 10 on 
page 534 ante. The boat stations accommodate a 
total of 26 30-ft. lifeboats, each with a carrying 
capacity of 88 persons, and 22 25-ft. boats, each 
with a carrying capacity of 46. There are also 
two 42-ft. motor boats which can each carry 
32 persons, and two service boats, each with a 
All these boats are built 
|of wood having a double mahogany skin with a 
They are fitted 
with Schat skates to prevent damage when being 
|launched. All the main lifeboats are fitted with 
screw propellers driven by hand-levers on the 
Lutetia-Echard system enabling unskilled passengers 
and personnel to assist in their propulsion. The 


A further | boats may be driven at a speed of 3 knots. Four 


of the smaller boats are fitted with Salvane winches 
| and are intended for use by the last members of the 
crew to leave the ship, the winches enabling launch- 
ing to be performed from inside the boats themselves. 
The motor boats, which are each divided into six 
watertight compartments, are fitted with 75-h.p. 
Baudoin oil engines giving them a speed of 9 knots 
The fuel carried gives them a radius of action of 
100 miles. They are equipped with wireless and 
searchlights. 

The whole of the boats are carried under gravity- 
type Welin-Maclachlan davits, supplied by Messrs. 
Société Welin Maclachlan (France), of 35, Avenue 
Junot, Paris. The lifeboats are housed in cradles 
placed on trackways fixed to the deck houses at 
their inboard ends and carried down to the ship's 
side through the boat deck, being made fast to the 
curtain plate of the promenade deck. A view show- 
ing in their davits is given in Fig. 61, 
opposite. The portion of the trackways in which 
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the cradles rest when in the stowed position is 
inclined at an angle of 30 deg., the outer portion 
curving down to the side of the ship. The track- 
ways are built up of two channels arranged with 
their flanges outward so that an open box section 
is formed in which the cradles slide on rollers. 
There is sufficient head room under the track- 
ways to enable the boat deck to be used as a 
promenade. To launch the boats, the grip gear 
is released by a hand lever and the cradles carry- 
ing the boats are allowed to slide down the 
trackways, being controlled by the hand lever of 
the winch brake. 
spring buffers at the curtain plate. The nested 
boats then separate, the inner boat being left 
suspended from the davit head by slings and the 
larger one lowering to the level of the promenade 
deck, where it is checked by pendents. The boat 
is then made fast to the ship’s side by independent 
lines and the passengers embark through a doorway 





The cradles are stopped by | 





LIFEBOATS IN Davits oN Boat Deck. 


on the promenade deck. The boat is then released 
from the ship’s side until it hangs with its falls 
vertical. It is then lowered into the water, full 
control of the speed of lowering being provided by 
the brake lever of the winch. After releasing the 
blocks from the large boat they are hoisted by hand 
by means of the quick return gear of the winch and 
the small boat is hooked on and launched in the 
same manner. During the official tests, the time 
taken to lower the large boat, from the time the 
order was issued to remove the boat covers until 
the boat was in the water and the blocks removed 
was 2 minutes 7 seconds, and the time taken to 
launch the two boats was 9 minutes 5 seconds. The 
time allowed by the French regulations is 12 minutes. 
All the large nested boats and the single boats 
can be put into the water at the same time. 
Although the boats are launched entirely by 
hand, each by one man, electric winches are pro- 
vided for hoisting them back on board. For this 
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| purpose they are nested and hoisted together, the 
| time taken being 3 minutes; the height of lift is 
|approximately 75 ft. There are 12 Welin twin 
| winches and two single winches for handling the 
| nested boats, all of which are fitted with 20-h.p. 
|motors; two single winches with 30-h.p. motors 
|for the motor boats ; and two single winches with 
| 74-h.p. motors for the service boats. The motors, 
controllers and limit switches were supplied by 
Messrs. Als Thom. In the construction of the 
mechanical parts of the installation, high-tensile 
steel and electric welding were used as much as 
possible, in order to save weight. The cradles are 
made from high-tensile stee] plate cut to form and 
welded-up box section. The winch drums were 
also built up in the same way, the barrel being a 
rolled plate welded at the joint and connected to 
the end flanges in the same way. The grooves on 
the barrel were machined after welding. In order 
to clear the ridge of the overhanging top deck, 
when the ship has a list of 15 deg., the davits have 
an outreach of 10 ft. In connection with this life- 
saving equipment, 104 Klaxon horns are fitted in 
different parts of the ship for the purpose of sounding 
an alarm, while two searchlights, indicated in Fig. 10, 
page 534 ante, are fitted to illuminate part of the 
sea area around the ship. 

The fire-prevention arrangements on the Nor- 
mandie are of a very complete nature, and are much 
more extensive than anything specified as a result 
of the London Convention on Safety of Life at Sea. 
The vessel is divided into four main sections by fire- 
proof bulkheads which form vertical continuations 
of main water-tight bulkheads. The various decks 
divide these main sections into 36 sub-sections, 
which are further divided by other vertical bulk- 
heads, which again form the continuation of water- 
tight bulkheads, and by longitudinal bulkheads. 
The whole space is in this way divided up into 
126 so-called “elementary fire sections.” These 
are all numbered. The sub-division is com- 
pleted by bulkheads surrounding lift shafts, air- 
ducts, &c. All this bulkheading is either built of 
steel or is covered on one or both sides with fire- 
proof panelling. The constructjon in all cases 
fulfils the conditions of the London Convention. 
In addition to this division into “ elementary 
fire sections,”’ other fireproof bulkheads of a simpler 
character have been fixed alongside the main alley- 
ways in order to check a fire and facilitate the 
evacuation of the passengers and the access of the 
fire-control squad. The same arrangement is applied 
in some groups of cabins which were large enough to 
justify their installation. The secondary _fire- 
checking bulkheads are of wood, or composite wood 
and steel, covered with asbestos sheeting and fire- 
proof paint. All bulkheads extend from deck to 
deck, and all spaces between cabin ceilings and the 
deck above are fitted with insulating screens, so 
that a fire started in one of these inaccessible places 
cannot spread. All apertures and doorways in 
fireproof bulkheads can be closed by screens or 
doors by means of a lever which can be operated 
by one man. These doors, or screens, are fitted 
with observation windows of fireproof glass and 
small apertures through which a hoze nozzle can 
be passed. The main alleyways have been made 
as straight as possible and culs-de-sac avoided, in 
order to facilitate supervision and prevent panic in 
case of emergency. 

In order to limit the extent of a possible fire, 
incombustible constructional material has been 
employed as much as possible. A procedure of this 
kind has, however, limitations in practice. In 
addition to its fireproof qualities, constructional 
material must resist oxidation, and not be affected 
by vibration. It must be hard-wearing, lasting, 
and not too heavy, while, in addition, it should not 
involve methods of fabrication too far removed 
from those at present in use, as otherwise there might 
be difficulty in finding the necessary skilled labour 
to instal it. It must further, in passenger quarters, 
not depart too far in appearance and other qualities 
from a normal type of construction. The prejudices 
and habits of passengers are important considera- 
tions which cannot be neglected. In considering 


the type of deck covering which should be adopted, 
it was decided that wood and composition with a 
The first 





magnesia base, should not be employed. 











676 


was rejected because of its obvious inflammability | 
and the second because, although fireproof in 
itself, the plates on which it is laid have to be 
protected by enamels having a low-combustion 
temperature and emitting much smoke and toxic 
gas when heated. The place of these materials 
has been taken by slabs of compressed cork 
secured to the plates with a special glue, the plates 
being painted only with red lead. Tests show that 
this construction is able to stand a temperature of 
1,000 deg. F. for an appreciable time, and that the | 
glue does not emit smoke or gas. In cabins, all 
wooden partitions are covered with fireproof paint, | 
and the framework in the public rooms is made of 
steel, in order to avoid the presence of large quanti- 
ties of wood in the spaces between the steel bulk- 
heads and the inner walls of these rooms. Metallic 
bulkheading is used in the crew’s quarters and in 
lavatories and bathrooms, while in most of the 
public rooms use had been made of plaster of 
paris, marble, stucco, and glass. Metal has been 
used for the construction of all inside staircases, 
while metal furniture is largely employed in the 
crew's quarters and tourist and third-class accom- 
modation. Rubber carpets are made of a composi- 
tion which includes per cent. of non-burning 
material dnd are practically incombustible. Other 
carpets and wall-hangings have been fire-proofed. 


Particular attention has been paid to the lay-out 
of the electrical wiring throughout the ship from 
the point of view of fire risk. All cables and wires 
are carried in metal ducts, and cables of different | 
polarity are in no case run together. The metal 
ducts are provided with earth connections for every 
50 metres. An entirely independent distribution | 
system is arranged for each of the four main sections 
into which the ship is divided by means of fireproof 
bulkheads. The main circuits for the four sections 
are controlled direct from the main switchboard on 
E deck, the position of which is indicated in Fig. 7, 
on Plate XXVI ante. Minor circuits are controlled 
from distribution boards. Two-wire distribution is 
used for lighting circuits to avoid the 
possible unbalance which may arise were three-wire 
distribution All fuses are of a type which 
cannot be tampered with by unauthorised persons, 
and cable splices are avoided, The arrangement 
of the wiring enables all, or part, of the electric 


in order 


used 


supply to be cut-off from any section in which a 
fire has broken out, while normal supply is main- 
tained the other sections. The detail arrange- 
ments such, however, that 
such as passenger lifts, may be kept in operation | 
in the As there is a possibility 
that these special services working under unfavour- 
able might result a shut-down of 
machinery serving other parts of the ship, a special 
dynamo is provided which can be brought into use 
to serve a fire-infected area. From the point of view 
of ventilation, the four main fireproof sections are 


in 


ar essential services, 


isolated section. 


conditior in 


entirely independent one from another. As soon 


be 


as a fire-alarm is sounded, all ventilation can 
cut-off from the affected section at the main switch 
board. ‘To prevent the possibility of draughts 


being induced in the ventilating ducts, even with the 
fans stopped, dampers are fitted and are closed as 
soon as the current supply is cut off. 

The personnel of ‘he fire protection service consists 
of an officer, two petty officers and a squad of 
43 men, three of whom are specially detailed to look 
after electrical equipment. ‘The fire watch service 
is operated from a central control station situated on 
B deck. Its position is shown in the cross-section 
of the ship given in Fig. 3, on Plate XXVI ante, 
while a view of the exicrior of the station is given 
in Fig. 62, on page 682, and a view of the indicating 
diagrams in Fig. 63. total of 84 check switches 
is distributed throughout the ship, and as they are 
operated in turn by the fire-watch men on their 
rounds, a lamp lights up on the main diagram in the 
control station, so that the effectiveness of the patrol 
can be continually checked. A special telephone 
system allows the officer to communicate with the 
men on their rounds or vice Automatic fire 
and smoke detectors, which indicate their operation 
on the control board, are also fitted and assist in 
providing protection for parts of the ship to which 
the patrol has no access when the ship is at sea. In 
all, 1,075 electrical automatic fire detectors, opera- 
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ting after an abnormal rise of temperature, are fitted 
in the cabins. 
alleyway, indicating the number of the cabin in 
which trouble has arisen, and a second lamp at the 
control station which indicates the section. 
are, in addition, 224 fire alarms, of which at least 
one is fitted in each elementary section. They 
not only indicate in the control station, but also 
ring alarm bells in the quarters occupied by the 
officers and men of the fire brigade, which are 
close to the control station. In places inaccessible 
to the fire watch, such as holds, *tween deck store 
rooms, &c., smoke detectors operating through 
photo-electric cells are fitted. Their operation is 
also indicated in the control station 

For general fire-extinguishing services a water 
service at a pressure of 140 Ib. per square inch is 
furnished by two pumps in the engipe room and one 
in the boiler-room, with a delivery of 300 tons per 
hour. The water is distributed to 504 hydrants, 
of which 422 are situated in fire-service lockers, 
each of which contains two hydrants. All hydrants 
are fitted with hoses and nozzles. The positions of 
the lockers and the hose lengths have been selected 
so that with watertight doors and fire doors closed, 
it is possible to bring two hoses into play in any 
part of the ship. As it is frequently an advantage 
and sometimes a necessity to attack a fire from 
above, the ceiling of each cabin is provided with a 
manhole, in which a nozzle mounted on a swivel 
can be inserted. In this way a fire may be dealt 
with without opening the door and admitting air. 
There are in all 1,324 of these manholes. Arrange- 
ments are also made for attacking a cabin fire 
through the porthole by means of a special external 
For ‘tween decks, refrigerating chambers 
and storerooms, carbonic acid gas. stored in cylinders, 
isemployed. ‘There are 90 cylinders in all connected 
to headers with valves controlling the supply to the 
various sections of the ship. The supply is suffi- 
cient to fill the largest compartment of the ship to 
30 per cent. of its capacity, and the supply piping 
is sufficiently large to enable this to be done in 
105 seconds. For the engine and boiler rooms, foam 
extinguishers are used, both of the fixed and movable 
type. Special independent carbonic acid gas 
cylinders are installed for the switch-cubicles and 
cinema room. 

A further feature of the auxiliary deck machinery 
of the ship, which may be mentioned here, is the 
emergency electric generating equipment, which is 
situated on the promenade deck alongside the 
forward funnel uptake, as shown in Fig. 11, page 534 
ante. This consists of two M.A.N.-type Diesel 
engines driving 150-kW 220-volt dynamos, which 
have an overload capacity of 187-5 kW for one 
hour, The sets were supplied by Messrs. Société 
General de Constructions Mécaniques. This plant 
supplies an emergency lighting system which 
extends throughout the ship and is entirely inde- 
pendent from the main lighting circuits. Normally, 
however, this circuit is alive from the normal 
supply, and its lamps add to the general illumina- 
tion, this arrangement having the advantage that, 
as it is normally in use, it will always be in proper 
operating condition. It is automatically isolated 
in the event of failure of the main supply. 
addition to these current for vital services 
in the event of breakdown of the main 
generators is supplied by a number of accumulators. 
A battery of cadmium-nickel cells of 528 amp.-hour 
supplies 28 reflectors, which illuminate the space 
round the boats, and also supplies the searchlights. 
Current is also taken from this battery to operate 
the alarm bells and syrens. There are also 15 
cadmium-nickel batteries, supplying auxiliary light- 
ing to important parts of the ship, such as the engine 
and boiler rooms. Further accumulator batteries 
feed the gyro-compass, telephones, wireless, &c. 

As we are here dealing with deck arrangements, 
reference may be made to Figs. 64 and 65, on page 
682. The first of these shows the cut-water formed 
at the after end of the turtle-back, to which reference 
was made in our general description of the hull, 
the purpose of which is to prevent waves breaking on 
the promenade deck. Fig. 65 shows one of the tourist- 
class promenade decks and illustrates the excellent 
type of accommodation provided for this class. 
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CENTENARY OF SIR EDWARD 
BANKS, 1770-1835. 


In the interesting church and the pretty churchyard 
of Chipstead, near Merstham, Surrey, overlooking th: 
Croydon- Reigate road which he helped to make, are to | 
seen the monument and tomb of Sir Edward Banks. 
the centenary of whose death occurs on July 5. 0 
Banks, the Dictionary of National Biography gives 
but a meagre and unsatisfactory account, yet he was 
the first man of his profession to be knighted, and h« 
was, as the inscription on his memorial says, for forty 
years “‘ engaged in the execution of some of the most 
useful, extensive and splendid works of time, 
among which may be mentioned the Waterloo, Sout! 
wark, London and Staines Bridges over the 
Thames, the naval works at Sheerness Dockyard and t| 
new channels for the Rivers Ouse, Nene and Witha 
in Norfolk and Lincolnshire.” 

The story of Banks is that of many another n 
who, without advantages of birth and educatio 
has raised himself by the exercise of his talents to 
foremost place among his fellows, and while adding t. 
the resources of his country, has gained both fame a: 
wealth for himself. Born near Richmond, Yorkshir 
January 4, 1770, as a youth Banks apparently spent 
some time at sea, but by the age of 19 was engaged 
on the banking and draining of the Holderness district 
When 23 he was employed by Rennie as a contractor 
on the Lancaster and Ulverston canals, and from that 
time never looked backwards. Another employer of 
his was William Jessop, under whom he worked in thx 
Midlands. At the age of 33 he came south to th 
Surrey Iron Railway, another of Jessop’s undertakings, 
and through this was brought into contact with the 
Jolliffe family, who owned land near Merstham. For 
a time he co-operated with Colonel Hylton Jolliffe, 
M.P., but in 1807 found a capable partner in the Rey 
William John Jolliffe (1774-1835), who abandoned th« 
church for engineering, and for twenty-seven years 
was associated in all the contracts of the firm known 
as Jolliffe and Banks. In later life the partners became 
connected by marriage, a daughter of Banks by his 
first wife marrying Jolliffe’s son, Gilbert East Jolliffe, 
and Banks himself taking as his second wife Amelia 
Pytches, the sister of Mrs. Jolliffe. It was in the 
house of his daughter, Tilgate Lodge, Sussex, both 
Banks and his partner died in 1835. 

The extraordinary activity of the firm of Jolliffe 
and Banks can be seen from a brief chronological list of 
some of their most important undertakings. Between 
1808 and 181] they built the old Croydon Court 
House, embanked marshes at Cardiff, erected a light- 
house at Heligoland, completed the Dartmoor prisons, 
carried out harbour works at Howth, and under the 
direction of John Rennie made a new entrance to the 
West India Docks, this being their first work on the 
Thames. In 1812 they contracted for ‘ that magniti- 
cent monument of the skill and enterprise of the age,” 
Waterloo Bridge; in 1813 commenced their great im- 
provements at Sheerness Dockyard ; in 1816 contracted 
tor the piling and masonry of Southwark Bridge; in 
1817 began a new entrance to Deptford Dockyard; 
in 1819 commenced the Customs House quay wall, 
London, and the Eau Brink Cut, near King’s Lynn; in 
1822 contracted for locks at Goole; and in 1824 entered 
upon their most notable work—the building of London 
Bridge, under the supervision of Sir John Rennie. |n 
1824 they also undertook the building of the graceful 
bridge over the Serpentine, Hyde Park, and at the 
same time were active in establishing the General 
Steam Navigation Company, the oldest surviving 
steamship company in the world. Banks’ knighthood 
was conferred on him in 1822 for “ the extraordinary 
exertions, industry, skill and perseverance he had dis- 
played in the execution of the Waterloo and Southwark 
Bridges.” A similar honour had been offered the 
elder Rennie, but had been declined. 

The memorial to Banks in Chipstead Church contains 
a bust of him and representations of the Waterloo, 
Southwark and London Bridges, while the tomb in the 
churchyard contains particulars of some of his family. 


his 
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and it had become impossible to read the inscriptions 
Representations as to its state were made by the 
Newcomen Society to the Bridge House Estates 
Committee of the City of London, with the happy result 
that Mr. J. J. Edwards, the Chairman of the Committee, 
generously took upon himself the task of restoration. 





| It now stands as a fine example of the stonemason’s 





art, and a worthy monument. 

Of the Jolliffe family, William George Hylton 
Jolliffe (1800-1876), a politican and privy councillor, 
was created Baron Hylton, and it will be remembered 
that the present holder of the title and Lady Hylton 
very kindly received and entertained at Ammerdown 
members of the Institution of Mechanical Engineers, 
during that body’s recent Summer meeting at Bath, 
on which occasion the busts of Jolliffe and Banks 
and other things of interest, were to be secn 

















som 8, 51 


LABOUR NOTES. 


Ar its sitting on Thursday last week, the Inter- 
national Labour Conference adopted, by 81 votes to 33, 
the general draft convention on the forty-hour week. 
Mr. Leggett, the British Government delegate, abstained. 
The new text seemed, he said, to be an improvement, 
but nevertheless he was not able that day to give 
iny decision in the name of the British Government. 
Therefore, he would not vote. The text of the general 
convention is as follows:—‘‘ Each member of the 
International Labour Organisation which ratifies this 
convention declares its approval of the principle of a 
forty-hour week, applied in such manner that the 
standard of living is not reduced in consequence, and 
the taking or facilitating of such measures as may be 
judged appropriate to secure this end, and undertakes 
to apply this principle to classes of employment in 
iccordance with detailed provisions to be prescribed 
by such separate conventions as are ratified by that 
member.” 


The resolution on wages adopted by the Conference 
on the same day was in these terms :—** The Conference 
having adopted a draft convention in favour of the 
principle of the forty-hour week; considering that 
the application of this principle should not, as a conse- 
quence, reduce the weekly, monthly, or yearly income 
of the workers, which ever may be the customary 
method of reckoning, nor lower their standard of 
living; invites Governments (1) to take appropriate 
measures in order to ensure that any adjustment of 
wages and salaries should be effected as far as possible 
by means of direct negotiations between the employers’ 
and workers’ organisations concerned ; and (2) to take, 
after consultation with the organisations of employers 
and workers concerned, appropriate measures to enable 
either of the parties concerned, if agreement between 
them cannot be reached, to submit the dispute to 
bodies competent to deal with wage questions, and, 
further, that where no such bodies exist they should 
be set up; and, finally, requests Governments to 
furnish to the International Labour Office periodic 
reports as to the measures they have taken for the 
introduction of the forty-hour week and for the main- 
tenance of the standard of living of the workers.” 


On Monday this week, the Conference proceeded to 
the discussion of conventions for the five industries 
already selected; viz., public works undertaken by 
Governments, building and contracting, iron and steel, 
glass bottle-making, and coal-mining. Further discus- 
sion on the application of the principle to coal-mining 
was deferred until next year. 


A statement issued by the Ministry of Health shows 
the number of persons in receipt of poor relief in 
England and Wales in the first quarter of the current 
year. The total number of persons in receipt of 
domiciliary relief on the last Saturday in March was 
1,173,895, as compared with 1,253,744 at the end of 
December, 1934—a decrease of 79,849 (or 6-4 per cent.). 
The corresponding total at the end of March, 1934, 
was 1,223,253. An increase in numbers in the first 
week of the quarter is stated to have been mainly due 
to the stoppage of work during the holiday season. 
On January 7, the Unemployment Assistance Board 
assumed responsibility for the transitional payment 
class, but the Councils were empowered to continue 
the payment of out-relief in supplementation of transi- 
tional payments until the determinations current on 
that day expired or were revoked by the Board. In 
the course of the following eight weeks, the decreases 
in Many cases were attributed to persons (and their 
dependents) comprised in this class ceasing to receive 
out-relief. The cessation of small allowances made to 
other persons during the winter months also contributed 
to the decreases. 


The totals given in the statement include large 
numbers returned as persons who would ordinarily be 
employed. Nearly all the relief given to these persons 
is given to them while resident in their own homes. 
The average number of persons returned as “* ordi- 
narily engaged in some regular occupation,”” who were 
in receipt of poor relief in March, 1935, while resident 
in their own homes (including wives and dependent 
children) was 565,086—a decrease of 65,655 as compared 
with the corresponding number in December, 1934, and 
a decrease of 66,274 as compared with March, 1934. 
The total of 565,086 comprises 170,689 men, 141,199 
women, and 253,198 children, and includes 367,190 
persons who were registered at employment exchanges 
for employment or were dependent on persons so 
registered 

The average number of persons not ordinarily en- 
gaged in some regular occupation (including wives 
and dependent children) in receipt of domiciliary 
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relief in March, 1935, was 618,080—-an increase of 
11,808 as compared with the corresponding number in 
December, 1934, and an increase of 27,911 as com- 
pared with March, 1934. This number of 618,080 
exceeds by about 237,923 (or 62-6 per cent.) the 
average number of persons in receipt of domiciliary 
relief during March, 1914, the year in which the 
war broke out. 

The Ministry of Labour Gazette states that among 
workpeople, aged 16-64, insured against unemploy- 
ment in Great Britain and Northern Ireland, the per- 
centage unemployed was 15-6 at May 20, 1935, as 
compared with 15-7 at April 15, 1935, and 16-2 at 
May 14, 1934. For males alone the percentage at 
May 20, 1935, was 17-9, and for females 9-5. At 
April 15, 1935, the corresponding percentages were 
17-9 and 9-7, and at May 14, 1934, they were 18-8 
and 9-2. 

At May 20, 1935, there were 1,641,969 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 34,654 
less than at April 15, 1935, and 16,708 less than at 
May 14, 1934. The total included 1,319,584 men, 
60,477 boys, 209,869 women, and 52,039 girls. It was 
made up of 571,639 insured persons with claims for 
insurance benefit, 728,478 applicants for unemployment 
allowances, 200,158 other insured persons (including 
21,904 insured juveniles under 16 years of age) not 
in receipt of benefit or unemployment allowances, 
and 141,694 uninsured persons. 


There were registered as unemployed in Great 
Britain, 224,901 men, 4,575 boys, 81,981 women 
and 3,318 girls who were on short time or otherwise 
suspended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 314,775 was 34,442 more than at April 15, 
1935, but 26,253 less than at May 14, 1934. It in- 
cluded 285,169 persons with claims for insurance 
benefit, 11,641 applicants for unemployment allowances, 
and 17,965 persons not in receipt ot benefit or unem- 
ployment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers 
in Great Britain 86,087 men, 68 boys, 1,812 women 
and 41 girls; these are largely employed in dock and 
harbour service. The total of 88,008 was 504 more 
than at April 15, 1935, but 2,668 less than at May 14, 
1934. It included 66,423 persons with claims for 
insurance benefit, 20,942 applicants for unemployment 
allowances and 643 persons not in receipt of benefit 
or unemployment allowances. 


There was an increase of 10,375, between April 15 
and May 20, in the total number of juveniles under 
16 years of age on the registers, due to the registration 
of boys and girls who left school at Easter. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in May resulted in an increase of about 23,1001. in 
the weekly full-time wages of nearly 453,000 work- 
people and in a decrease of about 1,000/. in those of 
37,500 workpeople. The principal increase affected 
adult male workers in the engineering industry, 
whose wages were raised by ls. a week. Of other 
increases, the most important affected workers em- 
ployed in tinplate manufacture in South Wales and 
Monmouthshire. The principal decreases affected 
coal miners in the Cannock Chase and Warwickshire 
districts. The changes so far reported in the five 
completed months of 1935 have resulted in a net in- 
crease of 59,3001. per week in the full-time rates of 
wages of 1,276,500 workpeople, and in a net decrease 
of 11,4001. in those of 164,500 workpeople. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
May, was 47. In addition, nine disputes which began 
before May were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in May (including workpeople thrown out 
of work at the establishments where the disputes 
occurred) was about 14,000, and the aggregate duration 
of all disputes in May was about 88,000 working days. 


The writer of the editorial notes in the June issue of 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, believes that if the present 
upward trend in steel production is maintained, the 
output should exceed that of 1929 and be a record 
in the history of the industry. ‘‘ That the demand is 
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largely for home consumption in no sense detracts,” 
he says, ** from its importance as a factor in the econo- 
mic well-being of the country. Now that a more 
commonsense policy has been adopted by the control 
of unhealthy competition internally and from abroad, 
and the country given a chance to rehabilitate itself, 
there should be steady but continuous progress in 
organisation and efficiency, in which directions— 
while much has been accomplished—a great deal 
remains to be done if the industry is to attain such a 
position as will enable it to secure its share of the 
increasing world demand for iron and steel products. 
But here again a policy of control and regulation is 
necessary in the first instance by agreement between 
the various exporting countries. For that reason, the 
report that the British industry has entered into a 
provisional agreement with the Continental Steel 
Cartel is welcome. The more far-sighted industrialists 
appear to be realising that some sort of law and order 
must be infused into the industrial system if they are 
to survive, and that the Nineteenth Century philosophy 
of ‘ everyone for himself and the devil take the hind- 
most’ is aliogether unsuitable to the conditions of 
to-day.” 





The annual conference of the Amalgamated Union of 
Building Trade Workers passed a resolution recom- 
mending ‘‘ that immediate steps be taken with the 
Government with a view to the introduction of a Bill 
for the abolition of all overtime in the industry, believing 
this to be the only method which can be effective in 
dealing with a menace that threatens to engulf the 
industry.”” The mover, a Cardiff delegate, declared 
that the matter was very serious, as non-federated firms 
were working all hours from light to dark. 


The German Government has decreed that every home 
worker should receive for the May Day holiday a wage 
bonus equal to 4 per cent. of his or her earnings in 
April. Undertakings which were unusually busy before 
the Easter holidays and where earnings were, as a 
consequence, unusually high, are allowed to reduce 
the bonus to 3 per cent. 


At a luncheon in London last week, Major Cyril 
Entwistle, M.P., a member of the executive committee 
of the Industrial Reorganisation League, emphasised 
the facts that Lord Melchett’s Enabling Bill was per- 
missive and that the first move for reorganisation must 
come from the industry itself. If 75 per cent. of the 
members of an industry were in favour of a scheme of 
reorganisation, power would be provided to compel any 
recalcitrant minority to come into line. At present, 
Major Entwistle said, almost any scheme could be 
killed by even a 10 per cent. minority remaining outside. 
In his opinion, voluntary schemes would always be 
unsatisfactory because there was that power of a 
minority to kill them. The Bill did not suggest inter- 
ference by the State ; its aim was, on the contrary, to 
encourage industries to be self-governing and to dis- 
courage the idea of State control. 


The report of the general executive committee of the 
Transport and General Workers’ Union for the year 
ending March 3] states that the membership increased 
by 54,947 to 433,816. The total income amounted to 
628,9241. 10s. 114d., and the expenditure included cash 
benefits paid totalling 140,516/. 15s. 34d. In sickness 
benefit 35,7091. 6s. 9d. was disbursed, and in funeral 
benefit 28,5791. 3s. 2d. Disputes cost 10,5341. 108., and 
compensation secured on behalf of individual members 
amounted to 196,388/. 10s. 10d. 


The weekly organ of the International Labour Office 
at Geneva states that, with a view to reducing accidents 
to workers and bringing industry and the medical 
profession closer together, a new association of physi- 
cians and surgeons, many of whom are directors of 
New York corporations, has been formed under the 
name of the Association for the Advancement of 
Industrial Medicine and Surgery. At the first meeting 
of the organisation it was announced that more than 
500 medical men who have devoted many years to the 
study of diseases and injuries of workers have applied 
for membership. It was announced that more than 
1,000 were expected to join by June. Dr. Willis W. 
Lasher, assistant professor of traumatic surgery at the 
Post-Graduate Medical School of Columbia University, 
has been elected president of the society. 








Royax Society or Arts.—The Albert Medal of the 
Royal Society of Arts has been awarded to Sir Robert A. 
Hadfield, Bart., F.R.8., “ for his researches in metallurgy 
and his services to the steel industry.” The Albert 
Medal is awarded annually for distinguished merit in 
promoting arts, manufactures or commerce. 
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ELEVATED CONVEYOR FOR TRANS- 
PORTING OVERBURDEN. 

Berore entering upon a description of the elevated 
illustrations of which are given in 
Figs. 1 to 4, above and opposite, it will be advisable 
to consider briefly the necessity for a machine of such 
dimensions in working the clay-bed to strip which it is 
é mployed This clay-bed situated at the Elstow 


convevor, some 


works of Messrs. London Brick Company and Forders, | 


Limited, the clay being, of course, used in brickmaking 
by that firm. The deposits of brick-earth, or elay, that 
can be worked by quarrying are generally covered on 
the surface by a layer of soil, clayey glacial drift, or 
other overburden. This material, in works where a 
good quality of bricks is made, as in this instance, is 
entirely removed, unwillingness to discard apparently 
suitable overlying material leading to defective bricks. 
The top of the deposit of clay is laid bare, and kept so, 
by cutting the overburden away for a considerable 
distance from the working face of the clay in order 
to avoid the risk of a slide of the overburden covering 
the rhe “ shelf * thus formed is clearly visible at 
the extreme right-hand of Fig. 1. The great depth of 
overburden removed in this instance is indicated by 
the tree-surmounted bank at the back of this shelf. 
rhe overburden, or callow, as it is generally called in 
clay working, is dug by mobile jib or boom cranes 
fitted with grabs, and it is its removal that necessitates 
the elevated conveyor here Clearly, the 
callow cannot be dumped on the side remote from the 
clay face as this would man transport of it elsewhere 
afterwards as the face advanced The obvious course 
is to dump the overburden in the pit from which 
the usable clay has been taken and this involves 
passing it over the clay face and discharging it well 
away from the face. Hence the necessity for its easy 
transport to a considerable distance. : 

The conveyor now described, which has 
been constructed by Messrs. Stothert and Pitt, Limited, 
Bath, to the designs of Messrs. London Brick Company 


face 


discussed. 


elevated 





and Forders, Limited, effects the transport of the callow 
by a belt 48 in. wide and having a length between the | 
head and tail pulley centres of 120 ft. The tail pulley, | 
which is the driven one, is seen to the right of Fig. 1 | 
projecting over the shelf. The callow is deposited on | 


the belt at this point by the boom grab seen in the | 


background near it and travels at a speed of 130 ft. 


per minute to the discharge hopper just in front of the 
The 
discharge is thus quite clear of the clay face, as indicated 
by the spoil heap which can be identified in the photo- | 
graph by the serrated appearance caused by successive 


head pulley at the extreme left of the machine. 


positions of the head pulley, the conveyor being 
capable of rotation in a horizontal plane to enable 


deposition to be made clear of the lines on which the 


machine runs. The conveyor is used for this purpose 


of transport only and plays no part in the working of | structure of the gantry 


the stripped clay face. 








Conveyor DeEpPosITING OVERBURDEN IN WoRKED-OvuT CLAYPIT. 


The arrangement is shown 
movement 


of a nut along a screw. 
in Fig. 2. The nut has vertical freedom of 
in the central member of the gantry forming the tilting 
lever in order to allow for the are described by it 
The screw is rotated at a rate of 39-7 r.p.m. by a 
|3 brake horse-power motor running at 720 r.p.m., the 
| speed reduction being effected by worm gear. Wire 
| ropes, provided with turnbuckles for adjustment, 
| connect the gantry with the tower and provide a 
| safety device in case of overrunning of the nut. The 
best understood from the 
cross-section shown in Fig. 4. The main bearings on 


is 


Whilst the photograph of Fig. 1 gives a good general | which it is tilted are attached on the tower in the 
idea of the machine, its construction will be more | plane of the rails, a stiff box girder spanning the gap 


clearly understood by reference to the drawings given 
in Figs. 2 to 4. The machine is electrically-driven 
throughout, the current being supplied through a 
trailing cable. It consists of three main parts, viz., a 
base, which can be travelled along a track; a tower, on 
which the conveyor gantry is pivoted and which can 
be rotated; and the gantry. The tower has two 
operating platforms, the bottom one of which carries a 
cabin housing the travelling and slewing motor, &c. 


The top platform carries the gear for tilting the gantry, | 


a method adopted to enable different heights of clay 
face to be worked on without making use of any 
telescopic construction in the tower. As already 
stated, and as will be clear from Fig. 2, the conveyor 
gantry is pivoted at the top of the tower. The height 
of the centre line of the pivot to the surface of the 
rails on which the tower runs is 40 ft. 7} in. The 
bottom of the belt is about 2 ft. 6 in. above this at 
the centre of the gantry. As, however, the gantry is 
cambered, being 2 


from the rail top to the receiving part of the belt is 





| 


in. higher at the ends, the height | 


about 43 ft. 3 in. when the gantry is in the position | 


seen in Fig. 1. The gantry can be tilted to an angle of 
12 deg. on each side of the horizontal centre line, as 
shown by the dotted lines in Fig. 2. This angular 
adjustment enables the receiving end to be varied, 
to suit the clay face, from a minimum of 31 ft. 9 in. 
toa maximum of 54 ft.9 in. These figures are measured 
from the top of the rail to the lowest surface of the 
conveyor belt, and are approximate. The discharging 
end of the gantry describes a greater arc than the 
receiving end as the two arms are not of equal length. 


The tilting of the gantry is effected by the traverse ' 








and carrying the journals. The gantry itself is little 
wider than the conveyor belt, but a gangway 
bracketed out on each side of it. The conveyor belt, 
of canvas and rubber, and 48 in. in width, is carried 
on troughed idlers, fitted with Skefko-type ball bearings, 
and is provided with vertical side boards to guard 
against spilling the material. The belt driving gear 
is seen to the left of Fig. 3. It consists of an inverted 
worm-geared unit, having a 10 brake horse-power 
motor running at 730 r.p.m., the worm gear giving a 
speed reduction of 24 r.p.m. The worm gear is totally 
enclosed, and runs in an oil bath. The final drive to 
the belt tail pulley is by means of a Renold roller chain, 
which gives a further speed reduction. It will be noted 
that scrapers are fitted at both ends of the belt to 
clean the belt pulleys, and that there is also a belt 
scraper at the receiving end to avoid any material 
tending to adhere to the return side of the belt, being 
carried back over the working face. The driving motor 
is housed in, and the belt and gangways are lighted by 
electric lights mounted on lamp-posts. Permanent 
staircases give access to the gangways and other parts 
of the tower from the ground. 

The construction of the tower proper will be sutfti- 
ciently clear from the drawings to require no detailed 
comment. It may perhaps be specially noted that the 
base provided with four hand-operated worm- 
geared lifting jacks at the corners. These are 
shown in Fig. and can also be out in 
Fig. 1. In the latter illustration it is apparent that 
the conveyor rails are at right angles to the working 
face. As the machine must be capable of travelling on 
occasion parallel to, or at an angle to, the face, it will 
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CONTRACTS. TENDERS. PERSONAL. 


Messrs. Tue Uwsrrep Sree. Compranres, Limrren, | We have received from the Department of Overseas | Messrs. Foster [NstrumEeNtT Company, Letchwort 
17, Westbourne-road, Sheffield, have received the | Trade, 35, Old Queen-street, London, S.W.1, particulars | Herts, in order to cope with the continued increase 
35,0001., for the steelwork to be | of tenders invited by various bodies in the British posses- | business, have put in hand extensions to their works 
sions and in foreign countries. The closing date of each | These will provide an additional 40 per cent. manufactur. 
be obtained on | ing space within the next few weeks. 


contract, valued at 
used in the construction of the new head office of the 
New Zealand Government Life Insurance Department, | tender is stated below. Details may 
application to the Department, at the above address, 
the reference number being quoted in each case. 





Mr. P. W. MeGutre has resigned his position as 
managing director of Messrs. Armstrong-Saurer Cor 
mercial Vehicles, Limited, Great West-road, Brentford 
Middlesex. 

THe Counct. or tHE INSTITUTION OF SANITAR) 
ENGINEERS, owing to the increasing membership and 
their Allen-Buell (Buttner-system) rotary dryers and | City Corporation, N.Z.; September 25. (A.Y. 13,129.) ee ee ee ee ee ome 
dust separators from Mesars The Lincolnshire Sugar Telephone Instrument Cords, one, two, three, and four ros rire Swen age te wee S.W.I adidas th. 
Company, Limited, Bardney and Brigg, Lines., and | .onductor. Post and Telegraph Department, Wellington, , be: _ = » ees 
from Messrs. The Ipswich Beet Sugar Factory, Ipswich.| Nz. August 20. (A.Y. 13,130.) aa 


at Wellington 
Messrs. Brerrise Evecrraic TrRansrorMeR CoMPANY, 
Limrrep, Hayes, Middlesex, have received an order for| Transformer, 110-kV potential, complete with switch 
seven transformers from the New Zealand Public Works | and resistance-fuse combination. Public Works Depart 
Department, for service on the Arapuni power scheme. | ment, Wellington, N.Z.; October 8 (A.Y. 13,128.) 
Messrs. Tue Buett Compustron Company, Lourren, tuto-Synchronous Motor, 275-b.h.p., three-phase, and 
49, Moorgate, London, E.C.2, have received orders for| reduction gear for Roslyn Cable Tramways. Dunedin 


Ss t . ying, neluding their Van ' » enec - » general co . 
’ mn ’ as : ‘ . 20% snseeee op | PING, _ Fenchurch-stre« 
an English industrial A and to Messrs The Mufulire of approximately 3,000 litres capacity and a pump I cet ‘ E c 3. h ‘ , nf 20 Sin ume =: ie ” 
oes = - at - ren | 30-35 nt mgine. Angeatine Mate | em 24 oS SS oe oe a — 
Copper Mines, Limited, Northern Rhodesia. An Allen- ne a oe 4 ak; = 244 . . , “°|C.B.E., was re-elected chairman for the ensuing year 
Buell turbo-drier, for drying fibre boards, has been | ie ne le ig ne a ee Mr. A. L. Sruree, deputy-chairman and treasur: 
ardered hb eas : “Che verls imited, Nails- | Steel- Wire Ropes, required during 1936. South African . ma ‘ : . - te 
wdered by Messrs. E. A vamberlain, Lin . a Pp { so | and Mr. J. H. Giover, chairman of the sub-committ 
worth, Gloucester, and a core-sand cooler by Messrs Ra lw ays and Harbours, Johannesburg; July 22. | of classification. Mr. M. K. Scorr, assistant secreta: 
Austin Motors, Limited, Birmingham. (GY 15,255.) | has been appointed secretary In succession to Srr ANDRE 


Messrs Barrise Timkex, Liurrep, Cheston-road Welding Rods and Wire Argentine State Oilfields, | Scorr, and Mr. A. J. BARWwIcK, assistant secretary. 


Aston, Birmingham, have received orders for railway | Buenos Aires; July 26. (G.Y. 15,258.) Messrs. THOMSON AND Brown Brotuers, Limirep 

axle-boxes and bearings from Belgian and South African Telephone Plugs and sleeves Posts and Telegraphs | }9¢ George-street, Edinburgh, are opening a new branch 
; D 1 5 26, x _E » 4 

railways, and a large order for their four-row and dual Department, Melbourne; August 6. ( A.Y. 13,141.) |in South Henry-street, Carlisle, on July 8. 


: ‘ ling . 8 bee p : . 
row be arings, for rolling mill applications, has been Telephone Switchboard Cords, 17 items. Posts and m ae ; 
received from Germany Orders from motor-car and teenie Daneel . tien it 6 tA Messrs. Bristow Tracrors, Limrrep, Sunbeam-road, 
le .] » elbo e: : . . oBe - “ "= > 
—T. -T ae soe 2 E Chase Estate, Willesden, London, N.W.10, have com- 


machine-tocl manufacturers have also been considerable 13,142.) 





| pleted an agreement whereby Messrs. Jowett Cars, 


Messrs. Tas Honster Enorne Company, Lirrep, " . ae 
Hunslet Engine Works. Jack-lane, Leeds, 10, have Telephone Instrument Cords and cordage, 33 items. | Lrurrep, will manufacture the Bristol tractor complet: 
received an order for two boilers for F-class loco Posts and Telegraphs Department, Melbourne ; August 6. | at their works at Bradford-road, Idle, Bradford. Messrs 

(A.Y. 13,143.) | Jowett, who will assume entire responsibility for con 


motives for the Bhavnagar State Railway PI taf , , , 
T . — ; . ‘ | immonia Refrigerating Plant for a pre-cooling store | struction and after-sales service, have been appointe: 
I L. - —y =, —_ nae — oo a y mn at Port Elizabeth. South African Railways and Har-/| sole concessionnaires in Great Britain for the sale of 
4 f ese re rece ™ ~) . , q ~ y 

— ‘ -- , ‘il. ~ - i siamo lit ai - . seed y ohn an ours, Johannesburg: August 6. (A.Y. 13,147.) Bristol tractors. Messrs. Bristol Tractors, Limited will, 
oOraer Of ten Ol-engines preamilin _rauice rom . eee ae - i. . 25.30 | however, continue to deal from their London office, 
Great Western Railway Company. The cars will be | irc-Welding Equipment, portable, comprising a 25-: Quality-c . Chenatntens. teatee Wik wih ol 
fitted with twin A.E.C.-Ricardo engines and twin gear | h.p. petrol motor, coupled to a 200-ampere, d.c. gene- | on: gcse page: heer ogee uate on ae 
boxes. A lavatory compartment will be included in| rator; also portable emery grinder for operation from 
each car, while another car, which is intended for experi- | ® 115-volt d.c. generator driven k by the above petrol a. 
mental service, will have a special parcels-van body.| motor. Argentine State Oilfields; July 26. (A.Y.| 
, . > . 13,148 | ~ 

Messrs. Tur Enouisn Evecrraic Company, Liwrrep, ) LAUNCHES AND TRIAL TRIPS. 


Electric Lamps, required during 1936. South African 


matters concerning export sales. 








Stafford, have received a contract from the Air Ministry A ~ . 
for complete power-station equipment, comprising four | Railways and Harbours, Johannesburg; July 22. (A.Y. Moror and Bt TTY Boats.—Four motor boats to 
of their 875-b.h.p., seven-cylinder, four-stroke-cycle | 13,149.) carry 30 tons; 18-5 b.h.p., two-cylinder, vertical, heavy 

, oil engines supplied by Messrs. National Gas and Oil 


Diesel engines, directly coupled to alternators, and | Electrical Material required in connection with the in- | % - 

complete with high and low-tension switchgear, trans-| stallation of underground and overhead distribution Engine Company, Limited, Ashton-under-Lyne, Man 

formers, &c. The power station is for the Air Ministry's | networks for Galioub. Ministry of the Interior, Cairo, chester. Also four non-driven butty boats to carry 

new Cantonment at Dhibban, Iraq, and will supply | Egypt ; July 25 (A.Y. 13,150.) 33 tons. Launch (of the eight vessels), June 4. Main 

current for all the essential services, such as lighting, | , rs dimensions of each, 71 ft. 6 in.. by 7 ft. by 4 ft. dg 

ST cacas i ae cea, eine Gas eee SS | Built by Messrs. Harland and Wolff, Limited, North 
| E.16, for Messrs. Grand Union 


d Os l d ter ¢ ly Woolwich, London, 
a a ae BOOKS RECEIVED. Canal Carrying Company, Limited, London. 








— Department of Scientific and Industrial Research. Fuel | “K ”» os 3 ‘ , f tl N 
: . i A. “ : aoe a 10 Jong I ARI Single-serew cargo motorship for the New 
Mopern Fiat Boripine.-Two neat pamphlets have | a . . Tar: Part I a ay — Zealand coasting trade; six-cylinder, solid-injection, 
. ¢ ? - i , if s 
recently been issued by the British Steelwork Association,| % y ° : 7" orvtg trunk-piston Stephen-Sulzer Diesel engine. Launch, 
| Experiments. [Price 2s. net.] No. 41 The Hydro- ; ~ — . 
Artillery House, Artillery-row, Victoria-street, London, . m an > on . - June 19. Main dimensions, 230 ft., by 35 ft. by 16 ft 
_— _ ‘ -_ genation-Cracking of Tare Part Il The Preparation |‘, Me os 
S.W.1. The first, which deals with Vertical versus , pa . 6 in. Built by Messrs. Alexander Stephen and Sons 
of a Catalyst Price 6d. net London H.M. ° ‘ . . aa 
| Limited, Linthouse, Govan, Glasgow, for Messrs. The 


Ribbon Development,” draws comparisons between the : “ 
development of housing on the ribbon principle and the Stationery Office 1U St Sk C r of New Zealand, I ted 
I K I F | Medical Research Council. The Relation between Ilu-| V2'01 Steam Ship Company of New Zealand, Limited 


alternative construction of flats planned in conjunction apa = . | . 
with gardens, garages, recreation grounds and other | mENAHON and Industrial | E fficienc Y [.—The Effect ** ABosso.”’—Twin-screw passenger and cargo motor 
amenities The second pamphlet which is entitled of Size of Work. By H. C. Weston. London: H.M. ship ; two-cycle, single-acting, airless-injection, trunk 

< Stationery Office. [Price 4d. net.] | piston type, eight-cylinder Diesel engines to Messrs 


Flats,”’ contains a number of illustrations of recently 


weoted lasme steel-frame blocks of flate British Industries and their Organisation. By G. Cc Burmeist¢ rand Wain’s latest design, supplied by Messrs 
ALLEN. Second edition. London: Longmans, Green | J. G. Kincaid and Company, Limited, Greenock. Launch 
and Company, Limited. [Price 10s. 6d.| June 19. Main dimensions, 457 ft., by 65 ft. by 37 ft 











The compound is simply Institution of Petroleum Technologists Standard Methods 


in a case of heavy corrosion 
or Testing Petroleum and Its Productions. Third 


rubbed on with a piece of rag, and when the surface 


Welsh Coal Situation.—The Welsh coal trade is far 
from satisfactory and the outlook is not a very hopeful 


Rust-Removine CompounD Apart from the labour | Building Construction and Drawing. Part I. Elemen-| Built by Messrs. Cammell Laird and Company, Limited, 
and dirt involved in the removal of rust by the common tary Course. By C. F. and G. A. Mrrenect. Twelfth] Birkenhead, for Messrs. Elder Dempster Lines, Limited 
method of using emery or other abrasive powders, the edition, revised and enlarged. London: _ wa Liverpool. 
riak of further deterioration of the surface bv the forma Batsford, Limited. [Price 6s. 6d. net.] 
tion oi minute scratches is a drawback. <A test of a| Electrical Water Heating With Special Reference to | 
rust-removing compound Reppeh,” recently intro- | the Domestic Storage Heater By D. J. BALTON. | NOTES FROM THE SOUTH WEST 
duced, has shown this material to be effective in cleaning P. C. Howry and W. 8. RicHarpson. London : “ “ ” * ° 
a rusted surface, even to removing the deposit from pits Chapman and Hall, Limited [Price 7s. 6d. net.] } Carpirr, Wednesday. 

| 
| 


f 


s wiped at the finish of the operation, a thin grease edition London: Offices of the Institution. [Price : 
film remains, which provides a protective coating for a Je. 6d. net.) fone. There is considerable activity in the anthracit 
certain length of tine The compound, which has been | Introduction to the Study of Physical Metallurgy By trade, but this is for the summer season only so far as 
invented by Dr. J. E. Hepper, is obtainable from Mr. A WaALTer RoseNHAIN Third cdition. Revised bv | Canadian demand is concerned. It seems unlikely that 
J. Snook, Chemiat, Horsmondon, Kent | J. L. Haresrron London : Constable and Company. | there will be any new record in shipments to Canada, 
| Limited. [Price 0c. net.) though this was hoped for some time ago, but the 


Canadians seem to have decided to take larger quantities of 


War Department Corps of Engineers, United States 


Tae Devetorment or trae Ram Car.—The French | irmy. Port Series No. 9. The Ports of Charleston, | American anthracite, and also supplies from Italy, Cochin 
Journal, La Rerue Pétrolifére, 23, Rue de Constantinople S.C. and Wilmin rt m. N.C. (Revised 1934.) Wash.| China and elsewhere, and this will reduce the South 
Paris, 8e., has recently published a special issue devoted rm on Su cr se of Documents [Price 50| Wales share of recent years. There is, however, activity 
to the development, present position and future possi on ate? I which will continue until late in the Canadian import 
bilities of railears. This, a handsomely illustrated | ;,, Turbines & Vapeur et & Combustion Interne. By | season. As to the general situation in the coal trad: 
brochure of nearly 150 pages, contains numerous articles Prerre LORAIN Paris: Librairie des I’ Enseignement las a whole, shipments foreign and coastwise, including 
on such subjects as the lubrication of rail cars, trans Fechaiens Price 160 france | bunkers, from the Welsh ports of the Great Wester 
mission problems, chassi« and bodywork, streamlining, | :, meena of Overseas Trade. No. 606. Economic | Railway Company last week recovered very substantiall) 
braking, and other topics of a general nature; then Conditions in Spain, February, 1935 Report By | after the check occasioned by the Whitsun holidays 
follow detailed descriptions of railcars constructed Aseeawpen Apaws. Loadon ; H M Stationery | There was a substantial rise for the six ports fron 
by various French firms. The manufacture and utilisa Office Price ls. 6d on 7 ; “ | 297,300 tons to 408,600 tons, but this was considerabl\ 
tion of railcars in Germany, Great Britain, Austria, the | 74)», 0rechniechs Tafeln. Unterlagen fiir die Rechnungen | Short of the 465,500 tons shipped in the week aft 
United States, Hungary, [taly, Poland, Switzerland and les Wéarmeingenieurs By Dir.inc. F. Huperr,.| Whitsun-holiday week last year. Taken as a who 
Crechosiovakia are then dealt with. The various English Dusseldorf: Verlag Stahleisen m.b.H. [Price 14-50| the shipments for the six Great Western Railway ports 
unite described include the Diesel railcar constructed by marks : up till June 23, amounted to 9,233,700 tons, which 

333,870 tons less than in the corresponding period of last 


Messrs. Hardy Motors, Limited, for the Great Western —_ ——————E 


Railway Company, the steam railcars su yplied by . — a ee vear: this can only be translated into greater idleness 

Mesars. Sentinel Waggon Works, Limited, to the London Tue Brussets INTERNATIONAL EXHIBITION A neat | at the collieries and fewer men in employment. Inland 

and North Eastern Railway Company, the Armstrong. | little pocket Exhibition Supplement of the Journal of | industrial requirements have continued to show improv 
to make up for 


Whitworth Diesel-electric “ Railbus,”’ and the “ Road|the British Chamber of Commerce in Belgium, 204,| ment, but not to the extent necessary 
Railer "' supplied to the London Midland and Scottish! Rue Rovale, Brussels, has recently been published. | the loss in overseas trade, upon which South Wales has 
Railway Company by Messrs. Karrier Motors, Limited. | This contains a well-written general description of the | hitherto chiefly depended. The loss of Italian trade has 
The publication closes with notes on the running of | exhibition, including a tour of the exhibition grounds, | been especially deplored, but it is the result of th: 
railears, and with opinions concerning the advantages of | a succinct guide to the City of Brussels and its monu- | stringent financial situation in Italy and the inability 

these vehicles, issued by various railway and manufac- | ments and places of interest, and plans of the exhibition | the Italians to pay for the coal they have bought and 
turing authorities. and of the tram services to the exhibition. taken delivery of in recent months. Welsh colliery 
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ywners and shippers feel that they cannot be expected 
to go on shipping coal without some guarantees as to | 
payment, and they are seeking, wherever possible, to | 
insist upon payment in sterling in London, rather than | 
ship the coal to Italy and have to wait for the money 
ver an uncertain period without guarantee as to whether 
it will even then be paid in full. Excessive stocks of 
large coal have meant more pit stoppages and more 
rregular working, so that it has been impossible to 
obtam adequate supplies of sized coals which have 
proved so strong a market, and for which ls. to 2s. 
per ton premium could be readily obtained if the coal 
were available. South Wales has lost orders to com- 
petitors from this cause. The contract inquiries on the 
market have not been converted into new orders yet, 
hut there should be certain small bookings in the near 
future. The settlement is announced of the strike at 
the Blaenavon collieries, which began some three months 
igo, after a dispute extending over several months. A 
considerable number of the 2,000 miners who left work 
will not be re-employed, and there will be a permanent 
reduction in the number of men required. At the same 
time, the Miners’ Federation Executive Committee have 
declined to sanction a strike of the miners at the Nine- 
Mile Point Colliery and the Risea pits, who sought to 
bring their alleged grievances to a head by tendering 
The Federation has told the miners to continue | 
negotiations. The South Wales Miners’ Federation has | 
announced that they will co-operate in the demand of | 
the Miners’ Federation of Great Britain for an average | 
flat-rate increase in wages of not less than 2s. per day in | 
the autumn. This announcement does not do anything | 
to help the situation, seeing that according to the last | 
ascertainment the Welsh colliery owners were losing | 
about 63d. per ton on output. | 
Iron and Steel Position.—It is generally believed in | 
South Wales that the new steel Cartel agreement will 
be beneficial and result in a great deal more employment 
at the South Wales and Monmouthshire steel works. 
There has been no quotable change in iron and steel | 
Imports of steel generally have been reduced 
to the Cartel quantity, which it is anticipated will mean 
a proportionate increase in the call upon Welsh works. 
The district proportion of foreign requirements is also 
expected to increase as a result of the agreement. Among 
the imports of iron and steel this week at Swansea was 
1,500 tons of pig-iron from India. Substantial quantities 
of serap are still coming forward. The Eagle Tinplate 
works at Neath, which had been idle about eighteen 
months, and which were acquired by the London Metal 
Box Company last March, have been restarted and will 
employ something like 500 men, women, and boys. 
[he Tinplate Trade Joint Industrial Council annual 
meeting has been postponed to July 19, and will be held 
at the Royal Metal Exchange, Swansea. Interesting 
orders for steelwork have been secured by Messrs. Fair- 
field Shipbuilding and Engineering Company, Limited, 
of Chepstow, who will supply about 6,000 tons of steel- 
work required for three service aerodromes to be provided 
under the R.A.F. expansion scheme. Delivery is to 
take place over the next nine months. Much interest 
has been aroused by the announcement that Mr. Hore 
Belisha, the Minister of Transport, has agreed to make 
a grant of 75 per cent. of the cost of a preliminary survey 
on the subject of a new bridge across the River Severn, 
which will be of great utility to South Wales. If the 
new bridge is built, it will give great stimulus to industrial 
indertakings in South Wales and Monmouthshire. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—A highly satisfactory state of affairs | 
exists in many branches of the local staple trades, 
though in some directions business shows signs of easing 
off. To a certain extent this is natural, and due for the 
most part to the approaching end of the half-year, and 
stock-taking operations. Pressure at many works 
usually slackens during the summer, and manufacturers 
are not in the least concerned at the downward trend. 
Improvement will gradually develop towards the end of 
July. The position as a whole is healthy, and the 
majority of works are better placed than a year ago. 
\ctive business is being done in raw and semi-finished 
materials. Furnaces producing basic steel are working 
to capacity. The call for acid steel has improved. | 
The demand for scrap has not been maintained. During | 
the past few months consuming works have bought big | 
tonnages, and the time has now arrived when they have 

ifficient stock in hand to carry them over for some | 
ime to come. As a result of this decline prices have | 
Basic-steel scrap is quoted at 49s. and 50s. 
The heavy engineering works are operating at recent | 
Railway rolling stock is in steady demand, | 
while the output of ship steel, forgings, and castings is | 
Armament departments report little improve- 
A large amount of plant continues to stand idle. | 
Hollow forgings and boiler drums are in demand in| 
connection with electric power schemes, and in develop- | 
ments in the extraction of petrol and oil from coal. | 
The special steel branches have satisfactory order books | 
Firms specialising in the manufacture of aircraft steel 

id aeroplane parts are actively employed. The future 
s particularly bright, and big business is expected to 

sult from the Government’s decision to increase the 

‘val Air Force. Tool steel is in request on both home | 

d overseas account. Foreign competition is severe, | 

it local producers are securing a big share of the work 

circulation. Sheffield’s output of all types of tools is | 
nsiderably larger than a year ago. Engineers’ small 
ols are active lines. Record business is being done in 
heap farm and garden implements. The light foundries 


pressure, 


rising. 


nent, 
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call for household ironmongery, including stoves, grates, 
and rain-water pipes. 

South Yorkshire Coal Trade.—The position of the coal 
trade as a whole shows improvement. Inland business 
has been well maintained, while more inquiries are 
circulating on export account. Manufacturing fuel is in 
demand by inland consumers. Brickyards are buying 
small coal freely, and electricity work sare absorbing 
bigger tonnages of slack. The iron and steel trades are 
good customers for a variety of fuel. The house-coal 
market has undergone little change. Foun and 
furnace coke are steady. Quotations are: Best branch 
hand-picked, 23s. to 25s. ; Derbyshire best house, 19s. to 
2ls.; Derbyshire best brights, 16s. 6d. to 188.; best 
screened nuts, 16s. to 17s.; small screened nuts, 15s. to 
15s. 6d.; Derbyshire hards, 16s, 6d. to 17s.; Yorkshire 
hards, 16s. 6d. to 17s.; rough slacks, 8¢. to 9s.; nutty 


slacks, 7s. to 8s. 64. 








NOTES FROM THE NORTH. 
Grascow, Wednesday. 


Scottish Steel Trade.—Active conditions continue in 
the Scottish steel trade and a very steady demand for 
most classes of material is general. Order books repre- 
sent quite a large tonnage, and on account of the amount of 
work on hand at one establishment at least, the holiday 
period next month is to be curtailed. Home consumers 
are still the main source of most of the current business, 
but export orders have improved, although there is a 
want of steadiness in the demand for overseas lots. The 
outlook for ship plates and sections is brighter through 
the placing of a few contracts for new tonnage lately, 
but the real forward position in that industry is not very 
promising at the moment. In the black-steel sheet 
trade a very steady demand is being experienced for the 
home market, and the current output of the heavier 
gauges is particularly good. Light sheets are not quite 


|so active, while the demand for galvanised varieties is 


still poor. Prices are unchanged and are as follows :— 
Boiler plates, 9/. 5s. per ton; ship plates, 8l. 15s. per 
ton; sections, 8l. 7s. 6d. per ton; black-steel sheets, 
4 in., 82. 10s. per ton, and No. 24 gauge, in minimum 
4-ton lots, 101. 10s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 13l. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland mal- 
leable-iron trade the improvement in demand is well 
maintained and the current output is exceedingly . 
The re-rollers of steel bars are also doing better, and the 
prospects of the steady running of plant are much 
improved. The following are the current market quota- 
tions :—Crown bars, 91. 15s. per ton for home delivery 
and 91. 5s. per ton for export ; and re-rolled steel bars, 
8l. 12s. per ton for home delivery and 71. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—lIn the Scottish pig-iron trade 
there has been no falling off in demand and order books 
represent a tonnage which should ensure a steady 
output for some weeks ahead. The home trade is the 
main source of current business as export orders continue 
scarce. To-day’s market prices are :—Hematite, 71s. per 
ton, delivered at the steel works; and foundry iron, 
No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 22, amounted to 355 tons. Of that 
total 55 tons went overseas and 300 tons coastwise. 
During the corresponding week of last year the figures 
were 167 tons overseas and 22 tons coastwise, making a 
total shipment of 189 tons. 








Tue Instirvute oF Patrenters.—The eleventh Inter- 
national Exhibition of Inventions, held under the auspices 
of the Institute of Patentees, 10, Victoria-street, London, 
S.W.1, will take place in the Central Hall, Westminster, 
from October 2 to 12. The Exhibition will be trans- 
ferred to St. George’s Drill Hall, Newcastle-on-Tyne, 
from November 20 to 30 inclusive. 


PERFORMANCE OF GERMAN STEAM LocoMOTIVE.— 
We have been informed that a high-speed, streamline, 
steam locomotive supplied to the German State Railways 
by Messrs. Borsig Lokomotiv-Werke G.m.b.H., Hennigs- 
dorf, near Berlin, attained a speed of 192 km. per hour 
on a trial run between Berlin and Hamburg, when hauling 
a train of 200 tons. Most of the journey, it appears, 
was made at a speed of 165-175 km. per hour, but it is 
stated that even at the maximum speed mentioned above, 
the engine still had a reserve of power. 


Tue Late Mr. Georce Hartow.—It is with regret 
that we announce the death, on June 18, of Mr. George 
Harlow, manager of the plant sales department of 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, and also for some 


| years a director of Messrs. Motropolitan-Vickers Elec- 


trical Export Company, Limited. Mr. Harlow was 
educated at the Manchester Grammar School and at the 
Manchester College of Technology, joining Messrs. 
Metropolitan-Vickers in August, 1903, as an apprentice. 
He was appointed to the staff of the Company in 1906 
and held posts in the switchgear and transformer- 
engineering, and, later, in the plant and turbine-sales 
departments. He spent a period of four years repre- 


years in South America, both at times of important 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is next to no Cleve- 
land pig-iron available for the market. The meagre 
output is insufficient for current needs, and stocks have 
shrunk to almost vanishing point. Requirements of the 
near future are likely to be such as to necessitate enlarge- 
ment of production. Demand from abroad is light, 
but this is of little consequence, as makers would not 
sell for shipment to the Continent on terms named, even 
if other difficulties to business with Continental cus- 
tomers could be overcome. Second-hands have little 
opportunity of putting through sales as their contracts 
with ironmasters reserve to the latter the right to cover 
direct the requirements of principal home consumers. 
Tees-side users are taking larger supplies than of late, 
and consumers in Scotland are expected to accept 
increased deliveries. Makers readily realise fixed 
minimum prices, which are at the equivalent of No. 3 
.m.b at 678, 6d. for local purposes, 69s. 6d. delivered to 
orth of England areas beyond the Middlesbrough zone, 
674, 3d. delivered to Falkirk, and 70s. 3d. to Glasgow. 

Hematite.—East-coast hematite pig-iron is becoming 
quite scarce. Customers experience difficulties in 
et prompt parcels, and in some cases customers 

éarly shortage of delivery against running contracts. 
Output will be increased next month by some 2,000 tons 
a week, when two blast-furnaces will be restarted, after 
having been out of action for some time for extensive 
repairs and improvements—at the Ayresome Lronworks 
of Messrs. Gjers, Mills and Company, Limited. The 
light stocks at makers’ yards are either allocated for 
early consumption or are sold to merchants. Under 
resent conditions, little heed is paid to obstacles to 
iness with Continental customers, which are as 
difficult as ever to overcome. Tees-side users could do 
with larger supplies, and firms in Sheffield would welcome 
increased deliveries. Delivery quotations are strong 
on the basis of No. 1 quality at 69s. here, 71s. supplied 
to Northumberland and Durham, 75s. to 78s. supplied 
to various parts of Yorkshire, and 75s. to Scotland. 

Foreign Ore.—Consumers of foreign ore have little 
occasion to buy, and transactions are few and small. 
The recognised market value of best rubio remains at 
17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in very ample supply, and makers are rather anxious to 
arrange forward contracts, but consumers are well 
covered and disinclined to enter into further extensive 
commitment for delivery over periods ahead. Prices 
are ruled by good medium qualities at 19s». delivered to 
Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 

finished iron and steel manufacturers are well employed, 
and report good inquiries circulating. For home con- 
sumption, subject to the usual rebates, quotations are : 
common iron bars, 9. 12s. 6d.; packing (parallel), 8J. ; 
packing (tapered), 101.; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d. ; iron and steel rivets, 11/1. 10s.; steel boiler 
plates, 91. 5s.; steel ship plates, 81. 15s.; steel angles, 
81. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 8l. 10s. for parcels of 500 tons and over, and 91. for 
smaller lots; and fish plates, 12/. 10s. Black sheets 
(No. 24 gauge) are 101. 10s. for delivery to home cus- 
tomers, and 91. 5s. f.o.b. for shipment abroad; and 
galvanised corrugated sheets (No. 24 gauge) are 131. 
for delivery to home customers, and I1l. 5s. f.o.b. for 
shipment overseas. 
Scrap.—Consumers of light iron scrap are well bought 
and will not now pay more than 42s. 6d, for supplies. 
Other descriptions of material are less scarce than 
recently, but firm in value. Heavy cast-iron is 52s. 6d. ; 
machinery metal, 55s. ; and heavy steel, 52s. 6d. 











Tue Instirution or Evecrrican Encinerers.—The 
Council of the Institution of Electrical Engineers has 
awarded premiums of a value of 101. to Messrs, H. R. 
Noble, F. G. Tyack, K. B. Baldwin, and I. B. Davidson, 
in respect of students’ papers presented during the 
1934-35 season. Premiums of a value of 5l. have also 
been awarded to eight other student members. 


INsTITUTION OF AUTOMOBILE ENGINFERS.—-The next 
practical tests for the Institution of Automobile Engin- 
eers’ Repair Certificates will be held in London and 
Birmingham on July 6 and 13, in Bradford and Bristol 
on July 13, and in Glasgow on August 10. The tests 
will commence at 2.30 p.m,, and will continue for four 
hours ; there will, however, be a break of half-an-hour for 
tea at 4.30 p.m. Mechanics who wish to enter for these 
tests should write without delay to the secretary of the 
Institution, Watergate House, York Buildings, Adelphi, 
London, W.C.2. 


Proposep SEvERN Bripcre.—The possibility of build- 
ing a bridge across the River Severn, some distance 
below Gloucester, has recently been the subject of 
correspondence between the Gloucestershire County 
Council and the Minister of Transport. The latter has 
now informed the Council that he is in a position to 
promise a 75 per cent. grant from the Road Fund towards 
the cost of a preliminary survey and report. The object 
of the survey is not to examine any particular site, but 


to make a general study of the problem from a geogra- 





| senting the Company in Australia and again for three | 


phical and engineering point of view. There is, at 
present, no road bridge below Gloucester, and traffic 


| between Bristol and Cardiff must either use the ferry 


ure busily employed, There is an exceptionally heavy | developments in the Company’s business in these areas. | or make a long detour. 
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HEAVY-OIL AGRICULTURAL 
TRACTORS. 


Tue position of the high-speed heavy-oil engine in 
road transport is now well established, and in spite 
of the recent onerous increase in duty on the fuel 
employed, it is probable that it will soon become the 
standard unit for the heavier classes of vehicle. 
Heavy-oil engines are also being employed to a 
considerable extent in marine and railway work, but 
in the two remaining fields to which they appear 
applicable, aviation and agriculture, progress to 
date has been decidedly disappointing. In the case 
of aviation, the only obvious explanations for the 
delay in the adoption of such engines is that their 
first cost is higher than that of petrol engines of 
corresponding power, and that they have a somewhat 
unfavourable power-weight ratio. It might reason- 
ably be thought, however, that these objections 
would be outbalanced by considerations of safety and 
of economy on the long journeys which are now 
regularly undertaken, while the marked success of 
the Junker design in Germany disposes of any 
suggestion of unreliability. The position in agricul- 
ture is somewhat different, as the question of safety 
hardly enters, and the protagonists of the heavy-oil 
engine must base their claims for its adoption 
mainly on the ground of economy. 

It may be recalled that nine tractors fitted with 
heavy-oil engines were entered for the World Agricul- 
tural Tractor Trials held at Ardington in 1930, 
five of these being fitted with high-speed airless- 
injection engines, and four with engines of the hot- 
bulb type. As we stated at the time, when com- 
menting on the tests, the performance of the heavy- 
oil engined tractors as a whole was highly satisfac- 
tory. The small troubles which occurred with 
these tractors were of a trifling nature, and such as 





might have been expected when consideration is 
given to the fact that the majority of the machines 
were of very recent design and development. The 
average consumptions on the belt at rated load for 
the different classes of tractor entered for the trials 
were as follows :—Petrol tractors, 0-80 lb. per 
horse-power hour ; paraffin tractors, 0-86 Ib. per 
horse-power hour; airless-injection tractors, 0-53 
lb. per horse-power hour; and hot-bulb tractors, 
0-69 lb. per horse-power hour. The heavy-oil 
tractors thus showed a very marked economy in 
fuel charges, particularly when the relative cost of 
the three fuels ruling at the time is considered. As 
regards first cost, the price per rated draw-bar 
horse-power varied from 21/. to 13-7l. for, the 
paraffin tractors, from 46-2/. to 27-4l. for the petrol 
tractors, from 34-31. to 22-31. for the airless-injection 
tractors, and from 21-6/. to 18/. for the hot-bulb 
tractors. It is thus clear that the subsequent com- 
parative failure successfully to market the heavy-oil 
tractors in this country is not due to their higher 
first cost, as the hot-bulb machines differed but 
little in cost from the paraffin models, and was 
markedly lower than that of the petrol models, 
while the units fitted with airless-injection engines 
were also cheaper than the latter, though somewhat 
dearer than the popular paraffin units. 

The position at the present time is that while in 
the United States one company alone has 12,500 
heavy-oil tractors in the field, and over 90 per cent. 
of their sales are for this type of unit in sizes in 
which they are available, a relatively small number 
of such machines have found their way into British 
agricultural practice. This contrast at once suggests 
that the British market offers particular difficulties 
militating against the use of the heavy-oil engine, 
of which the most obvious would appear to be the 
size of the average home farm. We have previously 
had occasion to suggest that if political consideration 
and vested interests could be eliminated, the size of 
holding which could be worked with maximum 
efficiency might be determined by an application of 
Willans Law, and it may be taken for granted that 
the dimensions so determined would differ markedly 
from the present average. It is, however, hardly 
to be expected that our legislators can be induced 
to consider the agricultural problem from a mathe- 
matical aspect, and political considerations appear 
to favour a mosaic as an ideal for the agricultural 
map of the country. The problem is further com- 
plicated by the prevalence of mixed farms, on which 
the tractor is called upon to carry out a wide variety 
of duties. On many of the smaller farms, a single 
light tractor is sufficient to meet all requirements, 
so that, in general, the field for the heavy-oil model 
is much restricted. The hot-bulb tractor is popular 
on the Continent, but it appears to make compara- 
tively little appeal in this country, possibly on 
account of its low power-weight ratio, although this 
is largely offset by its inherent simplicity and low 
first cost. 

In seeking a reason for the preference for petrol 
or paraffin tractors in the field in which the heavy- 
oil tractor naturally competes in this country, that 
is, in the heavier work, it must be borne in mind 
that fuel economy only becomes of major importance 
when the working hours mount up to a very con- 
siderable figure. On an increasing number of home 
farms, however, there is a tendency to employ two 
tractors, one for heavy ploughing, or for driving a 
combine when available, and the other for such 
miscellaneous work as driving farm machinery, 
mowing, harrowing and rolling. The heavy-oil 
engine, in so far as it has been applied to date, is 
only suitable for the former class of work, so that 
the running hours are likely to mount up to only a 
relatively small total per annum. This factor, 
becomes of increasing importance with any increase 
in the price of the fuel, and when it is borne in mind 
that, as stated earlier, the first cost of an airless- 
injection tractor is some 30 per cent. higher on the 
average than that of an equivalent paraffin model, 
it probably goes far to explain the failure of the 
heavy-oil machine to establish itself at all firmly 
in the British market. The other factors which 
enter into the question are reliability, depreciation, 
and ease of starting. As regards the first, airless- 
injection engines have attained a very high degree 








of reliability on the road, and numerous cases could 
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be quoted where a service of between 100,000 miles 
and 200,000 miles has been secured with only 
ordinary service attention, the engines being still 
in good mechanical condition. It by no means 
follows, however, that an equivalent service is 
likely to be obtained in field use, as the conditions 
ruling on the average farm are considerably less 
favourable than those normally incidental to the 
roads. In the former case, the load may vary 
rapidly from zero to the stalling point, the tractors 
are not infrequently left in the open for long inter- 
vals, mud and grit are ordinary concomitants of 
their working, and the drivers are generally un- 
skilled, as they are only working on a part-time job. 
In these circumstances, it can hardly be expected 
that a heavy-oil engine fitted to a tractor would be 
comparable in reliability to those fitted to road 
vehicles, or to a petrol or paraffin tractor engine 
which has been evolved as a result of many years of 
trial and error. The same factors are liable to lead 
to rather rapid depreciation, and it is only by 
bearing them carefully in mind when designing the 
engine that success has been achieved, even in the 
United States. In an interesting paper, entitled 
“* Some Diesel Tractor Problems,” read by Mr. H. H. 
Howard last year before the Society of Automotive 
Engineers, the author referred to some of the diffi- 


| British 


culties that have had to be overcome in that country. | 


The tractors discussed were Caterpillar models with | 


engines of the pre-combustion chamber type having | 


3, 4 or 6 cylinders with a bore of 5} in. and a stroke 
of 8in. The compression ratio was 15} to 1, and it 
is interesting to note, in view of the fact that the 
engines were especially designed for tractor work, 
that the maximum working pressure was only about 
725 lb. against a compression pressure of 525 Ib. 
While light weight, quiet running, instantaneous 
starting and high speeds were not considered of 
primary importance when considering the design, 
particular attention was given to positive starting, 
smooth idling with the ability to follow rapid load 
and speed changes, the maintenance of the rated 
output over long periods without service adjust- 
ments, and the ability to operate successfully on 
a wide variety of fuels. Other points to which 
particular attention was given were that mainten- 
ance charges should not exceed those for a petrol 
engine of corresponding power, that all service and 
maintenance work should be simple enough to be 
performed by an ordinary tractor operator, and that 
dust, dirt, and water should be effectively excluded. 
The injection pumps and fuel valves were inter- 
changeable as individual units, so that all field 
adjustments, calibration, or timing of these parts 
were entirely eliminated. Increasing sales have 
led to marked reductions in the cost of these com- 
ponents, and Mr. Howard visualises the day when 
they may be cheap enough to be thrown away when 
unserviceable. One of the greatest difficulties that 
has had to be met is to ensure that users will employ 
a suitable fuel. It is stated that the distributors 
themselves are sometimes unfamiliar with the 
specifications of the fuels that they handle, and that 
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parative purposes in this country. Incidentally, 
however, they serve to bring out the difference 
between operating conditions on the two sides of 
the Atlantic, one case quoted being that of the 
West Coast grain growers, who operate the tractors 


16 hours per day for about 120 days per year. | 


A load factor such as this would obviously be 
extremely rare in England, and goes far to explain 
the great measure of success attained by the heavy- 
soil engined tractor in the United States and Canada. 








THE TWO SHIFT SYSTEM OF 
EMPLOYMENT. 


legislation governing the operations of 
factories and workshops restricts the 
employment of women and young persons to a 
period of 12 hours per day. This period usually 


THe 


ceases not later than 8 p.m., though in a few 
cases it extends to 9 p.m., and when no young 
persons are employed, any specified period of 


twelve hours between 6 a.m. and 10 p.m. may be 
permitted. Actually, of course, a working day of 
twelve hours is unusual at the present time, though 
the margin between the normal working week and 
that allowed by statute is often taken advantage of 
as occasion demands. Continuous or prolonged 
overtime is, however, generally unsatisfactory from 
the points of view of both employer and employed, 
and where, in order that the optimum production 
may be secured, processes conducted by women 
have to dovetail into those operated by men, the 
restriction of the number of hours that may be 
worked by the former gives rise to obvious difficul- 
ties. In 1920, therefore, a system, which allowed the 
employment of women and young persons over the 
age of sixteen in two successive shifts (averaging not 
more than eight hours each) between 6 a.m. and 10 
p.m., was permitted as an experiment. Before it 
could be introduced into any factory, however, a joint 
application had to be made by the employer and 
the majority of the workers to the Home Office and 
the necessary permissive Order was only issued after 
a report had been submitted by a Factory Inspector. 
As there has been some criticism of this system, 


| a Departmental Committee, under the chairmanship 


they are occasionally extremely lax in ensuring that | 


it is kept clean. It is anticipated, however, that 
these troubles will shortly be entirely overcome. 
The starting problem in America is more serious 
than in this country, as temperatures as low as 
30 degrees below zero may be encountered. The 
tractor engines under consideration are started by 
an auxiliary petrol engine, means being provided 
when necessary to transfer exhaust and cooling- 
water heat from the auxiliary to the main engine. 
The first production engines were sold in the latter 
part of 1931, and considerable experience is there- 
fore now available regariing depreciation, mainten- 
ance charges, and running costs. Given reasonable 
attention to the selection and cleanliness of the 
fuel used and to the condition of the oil filters, it 
has been found that the life of the fuel pumps and 
valves may be well over 5,000 hours without major 
attention. In one case a set of pumps worked for 
8,200 hours without ever being touched. Mainten- 
ance charges on the engine as a whole have been 
found not to exceed those of equivalent petrol 
engines. Mr. Howard quotes various performances 
to bring out the relative costs of petrol and heavy- 
oil tractor operation, but as these are based on 
American fuel prices, they cannot be used for com- 


of Sir Malcolm Delevingne, was appointed by the 
Home Secretary about a year ago to enquire into 
its working and to report whether it should be 
continued on a permanent basis, either with or 
without modification. 

The Report* of this Committee, which has now 
been issued as a Blue Book, contains a great deal 
of interesting evidence, both. from manufacturers 
and from workers. Though this evidence is not 
entirely one-sided, it is so preponderatingly favour- 
able to the system, that we are not surprised that 
the Committee recommend its continuation on a 
permanent basis, subject to certain not very funda- 
mental modifications. 
proper perspective in relation to industry generally, 
it must be pointed out that though the system is 
utilised in a great variety of processes, it is only 
employed on a large scale in very few. Up to 
June 30, 1934, in fact, not more than 2,006 orders 
had been granted in all, and of these only 810 were 
still *‘ alive,’’ the number of workers regularly and 


occasionally affected being 18,927 and 16,772, 
respectively. From the point of view of the 


employers, however, it enables, as already men- 


tioned, a certain continuity of manufacture to be | 


achieved and the adjustment of plant to output to 
be easily effected. 
occur at certain periods of the year, for example, in 
the hosiery, electrical engineering and canning 
trades, can be met without difficulty, rapid changes 
in fashion can be complied with, and the attitude 
of the market to new lines can be tested with ease. 
Rapid delivery, which is one of the requirements of 
the present economic situation, is also facilitated 
when two shifts are worked, and the system is an 
important factor in the success of certain industries, 
which are almost entirely seasonal in character. 

An interesting point is that the two-shift system 
has so far been little used primarily for the purpose 
of increasing production. This may be due, as 


* Report of Departmental Committee on the Employment of 
Women and Young Persons on the Two Shift System. 
London: H.M. Stationery Office. [Price ls. 6d, net.) 





To put the position in its | 


Thus, sudden demands, such as | 
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suggested by one witness, to the deterrent effect of 
what is after all only temporary legislation. A more 
probable reason is, however, that though by its use 
the overhead charges can be spread over a larger 
output, at the same time the inevitable increase 
in labour costs may more than off-set this advantage. 
The relative importance of these two factors has, 
therefore, to be determined in each case, but with 
the greater mechanisation of industry there may we'll 
be an accelerated movement towards its wider 
adoption before very long. This is particularly 
likely, if the length of the working day is further 
reduced by legislation. 

As regards the attitude of the workers, it must lx 
emphasised that only about 1-8 per cent. of th 
women and young people employed in factories 
come at any time within the system, while th: 
percentage affected regularly is not more than 0-9. 
It is not, therefore, surprising to find it argued 
|that its influence on increasing employment is 
|slight. Apart from that general question, the 
| individual worker seems quite favourable to the 
| system (more so, indeed, than the trade organisa- 
| tion), solong as the wages rates are adjusted to 
|those for a normal working week, as, in fact, they 
are in the majority of cases. The health of the 
worker does not, in the main, seem to be injuriously 
| affected by the constant change in hours, though 
| there were some complaints of the results of taking 
|meals at unusual times. Full benefits can also not 
be obtained from educational facilities, while family 
life may be upset, and the very early starts from 
home, sometimes necessary during one week, are not 
|counterbalanced by the correspondingly late start 
during the next. On the other hand, however, there 
| is on the whole more leisure, and the arrangement 
| is specially liked by young married women. 
| On the whole, therefore, the advantages more 
| than outweigh the disadvantages, so much so that 
|the modifications in working suggested by the 
| Committee mainly refer to such points as ensuring 
that the workers’ consent to the introduction of the 
system is freely obtained, and that when permission 
to work two shifts is granted to meet a temporary 
emergency, it is limited to a definite period. The 
provision of an adequate canteen service, and 
of workmen’s fares outside the usual hours are 
also recommended, while objection is quite rightly 
raised to the penalisation of unemployed workers 
who are unwilling to take shift employment 
owing to the distance of the factory from their 
homes, or for other reasonable cause. Finally, it is 
suggested that a standing advisory body composed 
of leading representatives of employers and workers 
should be constituted and consulted on questions 
of importance in connection with the application 
and operation of the system. 
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NOTES. 


Tue Tir Jonn Norto Power STATION, SWANSEA. 








Tue new Tir John North electric power station 
|of the Swansea Corporation, which was formally 
opened by the Rt. Hon. Herbert Morrison 
Thursday, June 20, embodies interesting 
points in design, and these we are proposing to deal 
with at length at a future date. It will therefore 
be sufficient for the moment to say that the buildings 
|that have now been erected are capable of con- 
| taining 120,000 kW of plant, 60,000 kW of which 
}are at present installed. As a result of careful 
| investigations it has been decided to use anthracite 
duff, of which there are large quantities availabl 
|in the neighbourhood, as fuel, and this will be 
| pulverised in ball mills before being supplied to 
four 200,000—240,000-lb. boilers. These boilers 
are designed to supply at a pressure of 625 Ib. pe! 
square inch and a temperature of 850 deg. F. and 
are equipped with 12 Lopulco down-shot burners, 
arranged in arch construction over the front part of 
the combustion chamber. Special attention has been 
paid to the design of these burners in order to secur 
correct air distribution and travel of the long U-flame. 
The coal-air mixture is combined with tertiary ai 
in the burner, while the secondary air is admitted 
through ports in the furnace walls and can be 
controlled in zones so that it is directed into th 
heart of the flame when the boilers are operating 
on reduced load with the wing burners out ol 


on 


some 
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commission. Owing to the low volatile content of 
the anthracite, a certain amount of refractory! Awp it was so that in the course of years there grew 
brickwork is provided on the front wall and on the up side by side, both in the literal and metaphorical 
side walls below the burner arch, while the remainder | meaning of the words, two great bodies representing 
of the side walls and the rear wall are lined with | ;, whole and in part the profession to which the 
fin tubes. 

the ashpit. The gases can be by-passed round the the earth ; and the part was in some respects 
superheater to allow the automatic regulation of | oreater Gen the whole. Wow the ane body 
the steam temperature, and automatic combustion- combined a little sociability with its dignity, and 
control equipment is also provided. The air heater | the other a little dignity with its sociability ; and 
is arranged in two sections with the economiser | in the one the fellowship of those promoted to act 
between them. Before entering the induced-/ . Fathers in Israel and to sit in the seats of the 
draught fans the gas passes through a scrubber mighty became lost to the commonalty, and they 
and thence to one of two steel chimneys. The steam were as beings translated to another world, 


from the boilers passes through two interconnected while in the other they managed to mix continually | 


receivers to the two turbines, each of which has | with the crowd promoting thereby a very goodly 
an output of 30,000 kW at 33 kV. it is interesting | feeling of comradeship. __ 

to note that this is the first station in the country; And it happened that as time went on the rules 
to be equipped entirely with main sets generating | and regulations approved by the great King for 
at this pressure. The circulating water 1s drawn | the governance of these bodies became somewhat 
from the adjacent King’s Dock and discharged to | antiquated and unsuited to the proper conduct of 
Queen’s Dock, the system embodying two deep- | their respective affairs, and the task fell to the 


level tunnels which were constructed from shafts | Fathers of considering in each case the changes | 


sunk by the freezing process. The consulting | necessary to adjust their institutions to the times. 
engineers were Messrs. Preece, Cardew and Rider But the great King, in his wisdom, had laid down 
for the plant and superstructure and Sir Cyril that alterations so made should be assented to by 
Kirkpatrick and Partners for the tunnels and | the commonalty, and there were regulations direct- 
foundations. The borough electrical engineer is | ing how this consent should be secured. 
Mr. J. W. Burr. The names of the various con-| Jp the one, therefore, when the time came, the 
tractors will be recorded in our full description. people were called and thronged to a vast conclave 
INTERNATIONAL ELECTROTECHNICAL Commission, | to deliberate on the subject line byline. 
in those days that among the Fathers were two, 
Electrotechnical Commission opened at Scheven- | spiritual twins, who though they hed - been able 
ingen, on Tuesday, June 18, under the presidency | to occupy the chair of high office simiiltaneously, 


2 ° ° 4 , > in successi > sec wating 
of Dr. A. E. Enstrom, and is being continued this | had done so in succession, and the second officiating 


week in Brussels. Delegates, numbering some 45( 
from twenty countries, are attending, and were 
welcomed on the first day, on behalf of the Nether- 
lands Government, by Mr. O. C. A. van Lidth, the 
Minister of Waterways, who was accompanied by 
the Minister of Economic Affairs and by Professor 


The eighth Plenary Meeting of the International | 


| After the usual formalities by the herald, the first 
|new rule was considered, and various alterations 
|were suggested as commended themselves to 
different individuals in the conclave. Upon this, 
| Castor or Pollux, whichever it may have been- 





A Lopulco screen also extends over people mainly owe their continued existence on | 


It happened | 


)|on this occasion, took charge of the proceedings. | 
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| 
| with sub-sub-bodies, so that each word might be 
weighed in the . . . and so on and so forth. . 

. . and he would ask his twin further to explain 
|matters. Thereupon the twin, in his engaging 
confidential manner reviewed how the body of 
Fathers had met together not once but many times, 
|and a sub-body had been elected together with 
sub-sub-bodies, so that each word might be weighed 
in the ...and so on, easily convincing the 
assemblage that any change could only be for the 
worse, whereupon the proposal was acclaimed on 
|all hands to be the very best the language could 
| produce to attain the object in view, and was 
forthwith adopted. 

When the third rule came to be considered, the 
|same procedure was found to be satisfactory, and 
much the same with the fourth. By about this 
stage of the proceedings, the concourse at large 
was satisfied that everything possible had been done 
| in every instance to word the new rules in the very 
| best phraseological terms possible, and matters 
| could then be so expedited that in all the remaining 
| cases the rules were read out and at once acclaimed 


|as being in the very best style, and the business of 
| the meeting was brought rapidly to a close ; after 
| which the Fathers, fraternising with the throng, 
drank coffee with them, or with them repaired to 
a more substantial repast, as they were moved, 
|and everything ended in a very friendly and con- 
| vivial manner. 

But in the neighbouring body so simple a proce- 
| dure was not followed. Discussions took place and 
meetings were called, much time being occupied for 
| little progress. Time was spent debating whether 
obtaining the consent of the commonalty really 
| meant what certain words seemed to say, or whether 
| this should be made a formality of no reaf import, 
jand that the Fathers in Council, having been 
| appointed to govern, the people had only to accept 
| what they put forward as best for them. One 
| sportsman drew analogies from India, but among 
| those present were some who considered the affairs 


Dr. C. Feldmann, the president of the Netherlands 
Electrotechnical Committee. In his reply, Dr. 
Enstrom directed attention to the fact that the 
Commission embraced practically every branch of the 
electrical industry, and from the point of view of 





let us say Pollux—in the chair of high office, amiably | . ‘ 
admitted that there was much truth in what had | % that country were in too distracted a state to 
been said, and that the contentions were very | ®Tve 38 much of a guide. It did not seem to occur 
|reasonable, but it should be considered that the | *° anyone that if government by the Council were 
are to find the to be taken as rendering reference to the common- 

|alty unnecessary, or a formality, as changes were 





standardisation in its broadest sense, was dealing | best phraseology to mect the new facts, and that 
with matters of the highest commercial importance | the sifting of proposals had been most carefully | 
without neglecting the more theoretical aspects of performed. The body of Fathers had met wy revue 

In the twenty vears of its|"0t once but many times, and a sub-body had been | 

gf Fe. |elected together with sub-sub-bodies, so that each | 
|word might be weighed in the balance, and if | 
| found wanting a substitute sought for it; the | 
matters had been bandied to and fro between the | 
Fathers in full body and in parts, and in parts of | 
mendations might not be much in the public eye, those parts, until they were convinces _— red 
they were constantly permeating both national | had arrived at the very best words possible, and he | 


standards and industry. On the conclusion of the | would ask his twin, Castor, further 0 explain | 
opening meeting, the various Advisory Committees matters. Thereupon . he twin, in his _ notably 
went into session and dealt with a great variety of | urbane manner, reviewed how the body of Fathers | 
subjects, including nomenclature, rating, symbols, | had met together not once, but many times, and 
steam and hydraulic turbines, internal combustion |* 8¥>-body had been elected, together with sub- | 
engines, lamp caps and holders, standard voltages, sub-bodies, A that each word might be weighed 
traction, insulating oils, overhead lines and cables, | ™ the balance and if found wanting a substitute be | 
radio-communication, the rating of rivers, switch. | Sousht for it; the matters had been bandied to | 
gear, ships’ installations, batteries and rectifiers. The | and fro between the Fathers in full body and in 
various technical Committees of the British Stan- | P8™™ and in parts of those parts until they were 


dards Institution are well represented and the reports | convinced that they had arrived a the 7 best 
of their deliberations will be available for the use | Words possible—after which lucid and friendly 


of those bodies. The British delegation is headed | Communications those in the throng who thought 
: Ss. ge s hee 
by Mr. Roger T. Smith. 


electrical science. 
existence this world parliament of electricians had 
accomplished more than was generally recognised. 
He urged ail delegates to bring the achievements 
of the Commission to the notice of their govern- | 
ments and authorities, for though their recom- 


|they knew better were quite convinced that no 
|change could possibly be made except for the 
worse, and the wording proposed was on all hands 
Porttanp House Prize Comperirion, 1935.—The | acclaimed as the very best the language could 


Council of the Institution of Structural Engineers, 10, | “ . A : . 
Upper Belgrave-street, London, 8.W.1, has awarded the produce to attain the objects in view, the rule being 


first prize of 601. in connection with the Portland House | adopted. 

Co i : 35 +. G ‘atkins, of N -| : 
Competition for 1935 to Mr. G. G. Watkins, of Notting-| Now when the second rule came to be considered 
ham. The second prize of 40/1. has been awarded —4 : é 

Mr. R. Cheetham, of Timperley, Cheshire. The Com.| the same procedure was found equally to serve. 
petition, which was held in March, was for the best Proposals were made with a view to its improve- 
design of a multi-storey garage in concrete. iment, and Pollux, from the chair of high office, 








THe Rome ScHOLARSHIP IN ARCHITECTURE. 


| Fathers had laboured for many ye 

| being made, a simple alteration of the regulations 
could make this clear, when all other rules would be 
superfluous—procedure could be vastly simplified 
and special meetings and postal ballots avoided. 
As has been said at the end of lengthy deliberations, 
the position was, in the phrase of men-at-arms, “ as 
you were,” and the conclave broke up, many 
regretting that the main result had been a waste 
of time—-and, when the ballot forms were 
sent out through the King’s posts later, undoubt- 
edly many of them were confined to the waste- 
paper basket with the remark ‘* What’s the good !”’ 








THE PARIS FAIR. 
(Concluded from page 660.) 


A reature of the Paris Fair for some years has 
been the exhibition of a wide range of domestic 
heating and cooking stoves, and of the various 


|methods of heating used for flats and industrial 


undertakings. In France, for house heating and 
for cooking in winter, the anthracite stove has been 
for many years very popular ; lately, owing to the 
efforts of the gas companies, an increasing use has 
been made of coke for such purposes. Some stoves 
are now arranged with an air jacket under the 


'enamelled casing to save the latter from the effects 


of excessive heat, and to increase the air circulation. 
The appeal that claims for economy now make to 
the householder was illustrated in various ways. 
One make of anthracite stove has an economiser at 
the back so that the gases pass over several 
gilled tubes arranged in parallel before going to the 


_The | #gain admitted in the most winsome manner, that | flue. Auxiliary air entering below, at the sides, is 


Faculty of Architecture of the British School at Rome, | there was much truth in what had been said, that | heated by the tubes, rises and passes into the room 


having examined the drawings submitted in the final | the contentions were very reasonable, but it should | through an ornamental grid. 


Quite a material 


ompetition, regrets that it is unable to recommend any | he remembered that the Fathers had laboured for | proportion of the water-jacketed stoves for combined 


candidate for the award of the Rome Scholarship in 


Architecture for 1935. The Scholarship is now provided | Many years to find the best phraseology to meet | « 


lirect room heating and radiator supply were 


for by an annual grant made to the British School at | the new facts, and that the sifting of the proposals | fitted with thermostat control for the draught ; 
Rome by the Council of the Royal Institute of British had been most carefully performed. The body of | the heating surface per square foot of grate area 


Architects, 66, Portland-place, London, W.1. It is : : , 
ordinarily tenable for two years at the British School | Fathers had met together not once, but many | has been materially increased from that usual not 
at Rome. 


| times, and a sub-body had been appointed, together | 1 





ong ago. Efforts are being made in some pillar 
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reservoir heating stoves to reduce the amount of 
carbon monoxide generated and lost. One make had 
a large internal hopper with a secondary air supply 
passing down through it, controlled by an auto- 
matic draught flap; the combustion chamber is 
separate from the hopper. A comparatively thin 
fire is used, the stove being designed for the use of 
French anthracite small coals. 

The policy of the French Government towards 
the encouragement of the importation of petroleum 
products in the form of crude oil has encouraged the 
use of fuel oil for central heating, employing motor- 
driven fans and automatic regulation. Several 
of the leading American systems of fuel-oil burning 
are being developed in France under licence. Those 
interested in coal have not been idle, and a num- 
ber of makes of furnace for solid fuel 
the Fair with various forms of stoker 


were to 
be seen at 





feed, the object being to reduce manual attention | 


as much as possible. 

A noticeable development in radiators was the 
use of pressed-steel sections, instead of those of 
cast-iron, plate strip being formed into shallow 
troughs with flanges, and the flanges welded up 
electrically to form neat sections; one advantage 
of this method is that there is less danger from 
frost. 

\ system of central heating of some interest, 
exhibited at the Fair, was one in which water at 
a high temperature is circulated instead of steam, 
the hot taken from a boiler under 
pressure from a point slightly below the level at 
which steam is given off, and returned to the bottom 
of the boiler. The hot water may be supplied from 
a boiler furnishing high-pressure steam for other 
purposes. ‘Temperatures such as 300 deg. C. or 
582 deg. F. can be used, but for many purposes 
lower temperatures can be adopted. Improve- 
ments in pipe making and in pipe joints make the 
use of a high pressure and a high temperature much 
simpler than formerly. As compared with steam 
extra-hot has advantages in the 
much smaller volume to be handled, pipes can be 
smaller, and there are fewer difficulties with joint 
leakages. Regulation is easier, and no steam traps 
are required, with the alternatives of loss of heat 
when water is passed to the drains or long waste- 
ful return pipes to the boiler feed tanks. With 
hot water the circuit can be kept closed. In this 
system, developed by Messrs. Chauffage Gandillot, 
of 143, Boulevard Péreire, Paris, the pipes are 
slightly over 1 in. in external diameter. Circulation 
can be by thermo-syphon in suitable cases, or by 
means of an electrically-driven pump. The Gandillot 
Company claims that extra-hot water is a 
better medium than for the heat 
from central points to buildings, &c. 


water being 


heating, water 


steam sale of 


Some quite small furnaces for central heating | 


are being fitted with telecontrol, the thermostatic 
adjustment being altered without having to go to 
the boiler to do this. As most new middle-class 
houses in France, even in outer suburban areas, are 
arranged with basements, owing largely to the 
demand for the construction 
veniently allows for the arrangement of a garage 
below, as well as for a boiler for central heating, the 
problem of the lay-out of piping for automatic 
circulation then being a simple matter. 


wine-cellars, con- 


For many years in France, much heating of engineer- 
ing works, factories, &c., has been by means of slow- 
combustion stoves ; the efficiency has often been low, 
owing to the amount of the heat sent up the chim- 
ney, and further, owing to the absence of any 
definite circulation of the heated air, many 
heat unite went up into the roof. For some time 
the firm of G. Poggio-Novo, 3 bis Boulevard Saly, 
Valenciennes, has produced stoves to give a high 
efficiency with improved air circulation. The 
stoves will burn any coal not excessively high in 
volatiles, coke, or various forms of factory waste. 


too 


The lower part, like a normal cylindrical stove, is | 


lined with firebrick. It has a rocking grate. 
Above is placed from to four cylindrical 
economiser heater sections with spigot and socket 
gas-tight joints, and finally a special top section. 
In one type of heater, the hot zig-zag 
up a channel made in the section castings, and air is 
drawn into side openings, over conical surfaces, to be 
heated up by contact with the walls of the cast- 


one 


gases 
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iron flue and expelled through horizontal outlets, 
the result being a rapid circulation of the hot air. 
Economiser sections can be added as desired, to 
reduce the temperature of the gases to the mini- 
mum which will allow of sufficient chimney 
draught. The circulation of air is so rapid and 
positive that danger of the heating of any element 


to redness is practically eliminated; the contact | 
> . . ] 
If the top flue pipe is | 


surface with the air is large. 
disconnected, each cylindrical section casting can be 
lifted off one by one for cleaning, which in the 


| usual way is only required once a year. 


Encouraged largely by the competition of electric 
ovens, bakers’ ovens are becoming something of an 
engineering job, especially where pastry making is 
concerned, and there is no doubt that great com- 
petition exists in France between coal and anthra- 
cite, crude oil, and gas, and in some cases, elec- 
tricity, in this service. Electric baking ovens became 


common in Italy after the war, and have had a| 


vogue in France because, when used in a shop, 


the products can be brought out in front of the | 


potential customers; the heat insulation is such 
that the atmosphere is not interfered with. Self- 
contained ovens are made in one, two, or even 


three tiers, and weight has been so much reduced | 
that they can, if necessary, be placed on an upper | 


floor. When a material amount of heat storage is 
made available, by means of agglomerate or other 
blocks, cheap night electric current can be used to 
a considerable extent. 

To-day on the Continent many power under- 
takings do not recommend the regular use of electric 
radiators, except as minor spring and autumn 


auxiliaries, when the normal domestic and institu- | 


tional fuel-heated arrangements are out of use. 
It thus comes about that a demand has arisen for 
individual small-scale storage heaters for houses, 
offices, schools and so on, which can be heated at 
night at off-peak times and in some cases topped 
up during the industrial luncheon interval. In 
principle, a resistance wire is sandwiched between 
heat-absorbing blocks surrounded by a heat insu- 
lating jacket with internal air ducts. During 
charging, the air circulation is cut off ; during the 
day the electricity supply is cut off and the heat is 


|let out by regulating the amount of air flowing 


through the heater. When the system was started 
the nickel alloy heating conductors in some cases 
would not stand up to the temperature, and the 
heat-absorbing media were not very satisfactory ; 
these troubles have now been surmounted. One 
make of storage radiator is arranged with several 
circuits in parallel, the resistance wires 
sandwiched in blocks of agglomerated 
basalt which is in itself an insulator. 


bet ween 


Incidentally, it may be mentioned that in France 
there is a company which undertakes the heating 
of schools, &c., by contract, buying current at 
night at cheap rates and guaranteeing that the 
temperature of the rooms concerned shall not fall 
below a certain figure during the cold months. 
The greater love of fresh air common here would 
probably make the arrangement of such contracts a 
difficult matter in this country 


Electrical exhibits at the Paris Fair were mainly | 


devoted to the lighter and domestic sections. It 
is evident that the problem of whether to earth 


or not to earth exists in France as well as with us. | 


Many household appliances are being encased in 
Bakelite ; the demand for electrically-driven tools 
has led to improvements in watertight flap-covered 
sockets for plugging-in flexible connections. The 
design and finish of very small motors have greatly 
improved during the last few years; some motors 
are on the borderland of the watchmaking trades. 
In view of a law for the protection of wireless 
distribution, the production of apparatus which is 
guaranteed not to create a disturbance to reception 
is becoming general. 

The French branch of Messrs. Brown Boveri, the 
Cie Electro-Mécanique of 12 Rue Portalis, Paris, had 
on view motors with combined internal and external 
fan-driven circulation, the feature of the latter 
being deep exposed ribs arranged in an axial direction 
with a circular suction shield leading to the fan, the 
external air drawn in tending to sweep down on 
to the motor cooling ribs and being sucked away and 
| blown clear of the motor. 


being | 
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When induction motors came into competition 
|'with those for continuous current, efforts were 
made, where wound rotors were involved, to avoid 
the use of slip rings and external resistances 
owing to supply and starting-torque requirements, 
jand attempts were made to develop motors with 
centrifugally-operated short-circuiting gear, but 
without much success. Recently, improvements in 
the necessary three-pole switches, in resistance 
metals, and in ventilation and general design have 
made it possible to overcome these difficulties, 
jand the Cie. Electro-Mécanique of Paris were 
|showing motors up to 280 h.p. at 1,500 r.p.m. 
|for difficult starting-up under load, fitted with 
|centrifugal automatic short-circuiting gear. The 
demand for such motors has been increased becaus¢ 
pumps and compressors are now in use started and 
stopped by means of automatic relays or distance 
control apparatus. 

The firm of Charles Roulland, 42-44, Avenue 
Aubert, Vincennes, an undertaking that for a number 
of years has specialised in smal] motors for agricul- 
|ture and special industries, also showed a motor 
| for push-button starting with automatic starting 
| gear. The design was particularly neat and work- 
manlike. The resistance bobbins of Steatite are 
shaped and arranged to act like ventilating fans; the 
short-circuit contacts are arranged with an element of 
slide in the final motion to keep the surfaces clean. 
The rotor resistance gear is fused in each phase, 
the fuses being accessible in turn through a special 
door in the end shields. The contacts are very well 
insulated and the nuts effectively locked ; the motor 
as a whole is well ventilated. There is a field for 
these motors in the operation of centrifugal dryers 
for various industries, machines which run at high 
speed and which take a great deal of starting up 
| owing to the flywheel effect. 

A comparatively new application of refrigeration 
in evidence at the Fair was glass walled show cases 
for restaurants, &c.,to keep perishable goods on 
show in good condition. 





As at previous Fairs, a special building was 
devoted to electric and acetylene welding; one 


of the principal companies in France for such work, 

| the Soudure Autogéne Frangaise of 75, Quai d’Orsay, 
Paris, had on view an automatic welder for tubes 
|and tank walls with a progressive circular motion 
|for the main jet and a wire feed. It is of in- 
terest that makers of special steels now stress the 
|adaptability of their wares regarding welding. A 
recent application of electric welding is the con- 
tinuous seaming of steel tubes of very light gauge, 
showing that the difficulties in dealing with very thin 
plates have been got over. Messrs. The Electro- 
tube Company of 6, Rue Daru, Paris, is making 
tubes from 6 mm. to 89 mm. (about } in. to 3} in.) 
external diameter with walls down to 1 mm. in 
thickness. For various purposes-the tubes can be 
hot or cold rolled before welding or they can be 
| made up on the welder itself. The extra thickness 
due to the weld can be cleaned off if required. 
Such tubes are used in the cycle and motor cycle 
trades, for motor-car accessories, tubular furniture 
and in many hardware and other trades; the 
question as to whether the tubes have to be polished, 
lacquered or painted affects the exact process to be 
used. 


In France steel windows are making rapid head- 
way. They are being made not merely of the 
casement type, but also on the sash system. The 
example of the motor-car window has led to the 
development of sash windows which can be opened 
by turning a handle below, avoiding the use of sash 
lines and weights. Steel doors are well established 
on the market, as well as steel door frames, sections 
for the building up of partitions, and for the protec- 
tion of the corners of pillars in plaster or concrete 
|against damage. Numbers of these sections are 
designed to minimise the lodgment of dirt. In 
built-up frames, &c., the influence of modern 
welding methods is very marked. As at home, some 
of the makers of such steel products have formed 
an association to encourage their use, covering 
also the heavier steelwork for other constructional 
work. 


Since the world has gone motoring, and the 
housewife has become familiar with petrol served 
|out by means of officially-stamped petrol pumps, 
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a demand has arisen for other liquid commodities | 
to be treated in the same way. It thus comes | 
about that miniature pumps are being put on the 
market in France to stand on the counter, for the 
sale of olive oil and such like substances, and even 
of milk, developments in one industry leading to 
imitations in others. 








THE SCHOKLITSCH BED-LOAD 
FORMULA 
By SAMUEL SHULITs. 
(Concluded from page 646.) | 
Other Laboratory Verifications.—In 1933, seven | 
years after Schoklitsch published his basic formula, | 
G = C(Q — Q,), MacDougall quite independently* | 
found the following equation to fit the results of | 
bed-load determinations he had made in a flume 
at the Massachusetts Institute of Technology : 
G = a8" (Q — Q)) - (14) 
Its resemblance to equation (7) or (8) is striking. 
Furthermore, he found the exponent b of the slope 





to lie between 1-25 and 2-0 for the synthetic 
sand mixtures tested, an additional remarkable | 


pe Sec. 
z ~ 


verification. The author believes that the added | 
accuracy gained by a variable slope exponent is a 
refinement beyond the limits of accuracy of the | 
problem. 

Equation (8) is based mainly on Gilbert’s data 
and this amounts to another experimental verifi- 
cation of the correctness of the general formula, | 
G = C(Q—Q,). Fig. 4 is a reproduction of 
Gilbert’s own plot of his adjusted observations 
with the uniform sands, C, D, E, F, G, and the | 
synthetic mixture,C DE FG. The mean diameter 
of each of the grades is 0-0199, 0-031, 0-0673, 
0-1248 and 0-1944 in., respectively; and the 
percentage of each in the mixture is 45, 35, 12, 6 and 
2, respectively. The relation between bed load 
and discharge is practically linear, as Gilbert himself | 
noticed. Furthermore, it is evident that a straight | 
line could be substituted for the curves of the uniform | 
sands. 

Verifications on Natural Streams.—A study of the 
results of 34-year observations on the river Rhine | 
between Basle and Petersau convinced Wittmann | 
in 1927 that the general Schoklitsch formula holds 
for that river. He says,t ‘‘ Comparison of the 
results with the laboratory determinations of 
Schoklitsch (Fig. 1) reveals a surprising agreement. 
In both cases the bed load increases linearly with 
the discharge. The law found by Schoklitsch on 
asmall scale is thus proved to be true for rivers, too.” 
Wittmann found the value of the bed-load coeffi- 
cient (C) to be 0-00013 for G in volume units. 
The slope of the Rhine for the stretch in question 
is about 0-001. 

Ehrenberger, of the Austrian Federal Hydraulic 
Laboratory at Vienna, measured the bed load 
of the river Danube at Vienna with a specially- 
constructed device.t The results of his measurements 
are shown in Fig. 5. The straight line put in by 
eye between the four adjusted observations has 
the equation, G = 0-0000182 (Q — 25,000) for G 
and Qin cubic feet per second. The great difference 
between the observed and computed values at 
33,600 cusecs cannot be explained at this time, 
but this observation may not be reliable, since it is 
improbable that the bed load was greater at 33,600 
cusecs than at 38,500 cusecs. 

A bed-load measurement at a single discharge in 
the Terek River, in the Caucasus, also verified the 
new Schoklitsch formula.§ 


* C. H. MacDougall, *‘ Bed Sediment Transportation 
in Open Channels,”’ T'rans. American Geophysical Union, 
1933, page 491. 

+ K. Wittmann, “‘ Der Einfluss der Korrektion des 
Rheins zwischen Basel und Mannheim auf die Geschiebe- 
bewegung des Rheins,”” Deutsche Wasserwirtschaft, 1927, 
No. 10, 11, 12. 

~ R. Ehrenberger, “‘ Direkte Geschiebemessungen an 
der Donau bei Wien und deren bisherige Ergebnisse,” 
Die Wasserwirtschaft, 1931, No. 34. RK. Ehrenberger, 
 Geschiebemessungen an Fliissen mittels Anffanggeriten 
— Modellversuche mit Letzteren,” Ibid, 1932, No. 33 
and 36, 

§ Some Results of Field Investigations Regarding Silt 
Regimen at Headworks of the Malo-Kabardinskaya 
Irrigation System on the Terek River,” by A. F. Burkov, 
rans. Sci. Research Inst, of Hydrotechnics, Leningrad, 
vol. 12, 1934, page 124. 








These three independent investigations establish 
that the general Schoklitsch formula holds also for 
natural sand mixtures in rivers. 

The value of C for the river Mur at Frohnleiten 
in Austria is 0-00019. The yearly bed load is 
about 4,590,000 cub. ft., and movement starts at a 
discharge of about 5,300 cusecs. The effective 
yearly discharge is 243 x 10* cub. ft. 

on _—Fig.4.__ 
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bed load (G,, G,, G,, &c.) is then computed for 
each diameter, d,, dy, d,, &c., for the given discharge 
and slope with the aid of equations (8) or (10) and 
(9). The bed load for the mixture is : 


G = a Ga+ 6b Gp + c Ge+...... . (15) 


It may happen that the q, of one of the coarse 
grades is larger than q, the instantaneous discharge 
per unit width. This will result in a negative 
bed load of the particular grade, which is substituted 
in equation (15) with the negative sign. 

The agreement between equation (15) and actual 
measurements is illustrated by Fig. 7, in which 
are plotted Gilbert’s bed-load determinations with 
|the mixtures designated by him as C, E, and 
A, C, G,, and the corresponding computed Schok- 
| litsch curves. Lack of space does not permit the 
| presentation of the results with the other mixtures 
employed by Gilbert. Fig. 7 exhibits some scatter- 
ing of the observations, which is even somewhat 
| greater with some of the other mixtures. Yet the 
| accuracy of the computed lines is certainly equal 
|to that with which it is possible to measure in 
natural streams. The scattering is probably due 
primarily to the fact that the computation is based 
on the mechanical composition of the material as 
| strewn in, though the load plotted is that of material 
|carried out of the flume. Since the larger grains 
|of a mixture travel faster than the smaller, the 
|composition of the material changed along the 
| flume, resulting in differences between computed 
'and observed results. The bed load of the river 
| Danube at Vienna, as computed from the sieve 





| | analysis curves with the aid of equation (15) is also 


| plotted in Fig. 5 to show the accuracy attainable 
| with this method. 

| Ifthe bed load of a given mixture is known for a 
given discharge and slope, then equations (8) 
|or (10) and (9) can be employed to determine the 
|equivalent size of grain, dy, of a uniform-grain 
| material of which the same amount would be trans- 
| ported under the same conditions. All computa- 
| tions for the mixture can then be made with sufficient 
| accuracy with this equivalent grain diameter. 

| The calculation of a number of examples has 
| shown that the equivalent grain diameter of natural 
mixtures is roughly that exceeded by 60 per cent. 
to 40 per cent. of the mixture by weight. 

The equivalent grain diameter of the bed load 
material in the Danube at Vienna was determined 
to be 0-276 in. The bed load computed with it is 
also shown in Fig. 5. 

In the application of equations (8), (9), (10) 
and (15) to natural streams, it is desirable that a 
cross-section in a straight reach of river be consi- 
dered, where the depth of water is as uniform as 
possible and the width changes as little as possible 
with stage. For river determinations, equation (4) 


86-7 og 
S'5 and 





should be used, in which case C 


Q =B qo- 

Conclusions.—It is believed that the Schoklitsch 
bed-load formula is the only one with such compre- 
hensive evidence behind it, and that it is, to say 
the least, worthy of further consideration in research 
and practice. The formula cannot be said to solve 
the bed-load problem. There is still need for a more 
accurate formula based on many and more accurate 
data. Nevertheless, this formula is a valuable 
tool for the hydraulic engineer and is, in fact, the 
only one of such reliability, scope, and usefulness 
available at present. The author suggests that 
it be called the Schoklitsch-Gilbert formula. There 
can be no objection to the formula on the grounds 
that it is developed solely for uniform-grain material. 
Its applicability to mixtures is shown in this article. 
Moreover, in its general form, G = C (Q — Q,), it 
holds also for mixtures, as MacDougall’s experi- 
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Application of the New Uniform-Grain Formula | 
o Sand Mizxtures.—By a very simple process the | 
bed-load formula for uniform-grain material, | 
equation (8), can be used for natural sand mixtures. | 
The mixture is considered to be made up of a number | 
of grades of mean grain diameters, d,, d,, d,, &c., 
the division into grades being quite arbitrary, 


and the percentage weight (a, 6, c, &c.), that each | 
‘grade is of the total is determined (Fig. 6). 


ments and Fig. 4 (Gilbert’s measurements) have 
demonstrated. 

Further comparative research is still necessary, 
however, to establish the relation between the bed- 
load coefficient determined by flume experiments 
and that obtained from actual bed-load measure- 
ments in natural streams. At present, it can be 
stated that the new Schoklitsch formula, equation 
(8), which is based mainly on Gilbert’s flume measure- 
ments, agrees closely with measurements in the 


The | river Danube and the Terek River. 
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150th ANNIVERSARY OF 
J. & E. HALL, LIMITED, 
DARTFORD. 


THE 
MESSRS. 


Tue celebration of anniversaries is a habit which in 
these days of publicity tends if anything to grow, and 
we have even been requested lately to find room for 
recording functions dealing with twenty-five vears of 
existence While it is true that in these times of 
constant change, of dissolution and absorption, there 
is something to be proud of in even a quarter of a 
century of existence, how much more pride and satis 
faction is to be felt in a successful record of a centur\ 
ond a half The claim of Messrs. J. and E. Hall of 
Dartford to some noti in our columns is, therefor 
omewhat ¢ ceptr nal, especially sine« Ithough no 
at all times in the past equally prosperous, the firm 
has enjoyed an exceptional record in this respect and 
has been associated with some of the most interesting 
phases of engineering history rhe celebrations, which 


held on the « 


ittracted a large company, were ompany 
sports ground on Prineces-road, overlooking Dartford 
Heath. Cuests were received by Mr. Everard Hesketh, 
M.Inst.C.F past-chairman, nd Mrs. Hesketh, na 
by Lord Dudley Gordon, managing director, Mr. H. J 
Ward, the present hairman, bein unfortunatel 
ibaent through illn \ full programme was arranged 
for the fternoon and evening. but the main interest 
to our readers lay in the speeches delivered after tea 
oft which that by Mr. Hesketh dealt with the historical 
aspect of the occasion 

Before Mr. Hesketh speech, Lord Dudley Gordon 
vho presided in the absence of Mr. Ward, mentioned 
that they had received innumerable congratulations on 





the event, and from Messrs. Carl Flohr A.-G. of Berlin 
with whom they were associated in the manufactur 
of escalators, they had received a very kindly letter 
ind a gilt loving cup Mr. Hesketh, who himselt 
joined the firm in 1878, and therefore | 57 vear 
wrvice to | eredit ‘ naturally able to review 
development trom personal knowledge overt quite 
long period, while for man vears he has mack 
study of the firm’s past history Although tradition 
suggested a romantic commencement for the firm, in 
reality Mr Hesketh said, this seemed to be of a 
prosaic character, the founder lo Hall. seekin 
employment in the district, with which his father had 
been vequainted Some Vear before There were many 
mills in the district and he was so successful in findin 
work that he was induced to start business on hi 
own account, ith premises in Lowfield-street Not 
long after, a move was made to Hythe-street, this site 
till being included in the present work \t first the 
works were driven by windmill and later by water 
power After John Hall death, the works wer 
earried on by the two sons, John and Edward, the 
latter, however, conducting affair tlone tor 25 yvears 
ifter the death of his brother in 1850. Edward Hail 
died in IS77, ‘and two years later the control passed 
into the hands of Mr. Hesketh, who had joined the firn 
in the previous year 

As i« well known, Richard Trevithick had been con 
nected with the works, and a letter of his « x plained 
how refrigeration could be effected by mechanica 
mears, anticipating developments of 50 years later 
He also tried steam turbine nmill the newhbour 
hood Another famous name connected with the firn 


was that of Bryan Donkin, who in 1800 was a 
with John Hall in the 
machine by 

In this connection, ti 
made to the fact that the twe 
at the works prior to starting the now well-known firm 
Hall's early took up « but 
makers of 


ssociate 


production of the first continuou 


paper-making which that industry wa 





revolutionised reference 


might be Bertrams were 
in Edinburgh 
best known 


nning, were 


having 


as reirigerating plant, 
taken up the first Gillard system after the Paris Exhi 
bition of 1877 Later the CO, machin ume on the 
scene, and to-day Lloyd Register showed that the 
firm had been responsible for some 61 per cent. of the 


refrigerating plant afloat 


Mr. Hesketh concluded with reference to past cele 
brations and to the social side of the works, the firm 
being strong believers in cultivating a happy spirit 
among their staff and in the result of this on team work 
Ali, Mr. Hesketh said, wer mmrades indeed, and he 
thanked everybody for their loyal and efficient service 

Mr \lexander Ram who poke subsequently, 
iid he conveyed to the firm the congratulations of the 
whole industry for there was no doubt much which it 
was legitimate to feel pr id of in what Mr. Hesketl 
had said. And if they carried the mind a little further. 
it would be found that at the back of everything 
sround us to-day stood the engineer— making this indeed 
s calling to be proud of We did not, however, get 
things alw 1ys in the right perspective Refrigerator 
for example, were not merely so much metal. Through 
the efforts of salesmen, they were put into ships, by 


New Zealand and Australia 
thus fulfilling services to farmers 


which the products of 
were brought to us, 


nd all our people abroad, as well as to ourselves. | entirely free from the possibility of abuse, since a change 


ENGINEERING. 


Many generations in Hall’s had passed on the torch, 
and it was for those in the firm to-day to continue the 
work and to go on from strength to strength, 
making for the security of our far- 
reaching Empire 

rhe programme very fittingly included speeches by 
representatives of the office and works, and presenta- 
tions to veterans of At the 
present time the firm has on its books a staff of 2,500, 
the number, the works greater 
area than ever before. 


good 


solidarity and 


two 50 years’ service. 


highest and cover a 








LETTER TO THE EDITOR. 


EARTHQUAKES AND BUILDINGS. 


lo Tue Eprror oF ENGINEERING. 
Sir Many of your readers will doubtless have 
perused with interest the contribution by Mr. J. J. 


uur issue of June 14, where a 
scription is given of a method that affords a means 
estimating the damage done to buildings by earth- 
ju ikes \s interested in the subject, 
which of late has assumed an unwelcome importance 


Creskolt on page OLS of 


cle 


an enginect 


1 am, however, inclined to think that the author’s 
faith in the efficacy of the ggested procedure leads 
him to « x pect much more conclusive results than might 


For 
instance, with reference to the first equation on page 619, 
a qualification would seem to be required in the remark 


reasonably be anticipated on general grounds. 


that ‘“ Of the exceptions, it is unlikely that ¢ will 
vary since I recall a case where ¢ varied during a 
disturbance. Taking a wide view of the matter, a 


in the 
ind its foundation 


change 
building 
or damaged 
the 


» number 


period of vibration signifies that the 
is a whole has been affected 

wk. Consequently, if we take 
formed by a column supporting 
and thus connected at a number 
r beams, the symbol ¢ 
complex system of tactors. In 
circum that symbol represents the com- 
bined effect of all the constraints acting on the column, 
und it be impossible practically to 
isolate the component included in the 
general term useful purpose would 
thereby be served, since the complete system must be 


by the sl 
simple system 
ol floors, 
of points to horizontal members ¢ 
refers to 


in practice 


these tances 
would well-nigh 
constraints 
Moreover, no 


regarded as the unit in this type of problem. Of 
course, if one treats the building as equivalent to a 
single column fixed at the lower end and free at upper, 
then the author’s definition of is correct, but it is 
not usually permissible to reduce actual structures 
t ich simple terms 

In passing over devastated areas, I have been 
impressed by evidence in support of the view that 


the period of vibration alone is not the deciding factor 
of safety, without one harbours the suspicion that some 
# our colleagues in the architects’ world worship 
it the hrine of the true faith, while others go else- 
where for enlightenment on the ways of Nature! 
The point may be illustrated with reference to Mr. 
Creskoff’s two groups of buildings, as defined by the 
ratio of 5 tor the effective height and breadth dimen- 
sions. What is the precise significance of the term 
period * when applied to instances in which the 
ratio is less than 5 Phere is, for example, no apparent 
reason to suppose that we are entitled to attach the 
ume significance to the phrase “ period” when con- 
sidering such limiting cases as are represented by 
St. Paul’s Cathedral and the Eiffel Tower, since one 
would not anticipate the former of these edifices 


trictly to execute periodic motion under the influence | 


a disturbance in the earth. There are certain types 
of which I should not even 
to occur. 


ot 
of structures in the 
expect harmonic motion 
Assuming that it were possible precisely to define 
connotation of the factor with respect 
to actual conditions, the relative importance that should 
be attached to the related quantity cannot well be 
lecided upon in the absence of full and accurate data 


case 


the period 
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of the relative disposition of loads such as are carried 
by the industrial type of building affords a means of 
altering the free period of the system. 

The contribution under discussion 


raises another 


| point which, although not coming directly under the 





| measure 


concerning the nature of the surrounding geological 
trata. Speaking from the limited knowledge that 
can be gathered from books and maps of the region 
one would anticipate that the effect on buildings, 
during the recent and regrettable disturbance at 
Quetta would be of comparatively long duration, | 
such as sometimes occurs on the American continent- 


particularly the southern part. On the other 
wand, there areas within the city of San Francisco 
1 should not attach great importance to the 
magnitude of the free period of a building, provided 
due attention were given to the design and construction 
of the foundations. This remark should not, however, 
be taken as applicable to the whole of that city boun- 
dary. which contains regions where the value of the 
be carefully examined in 


in 


ire 
where 


period of vibration should 
every 


Further, 


Cast 


Mr. Creskoff’s proposed method is not 


| result 





title of the article, may be mentioned. While it is, 
of course, true that the period of a structure maj 
be lowered by the addition of stiffening, it is also true 
that the period can be raised by stiffening certain 
members of a given structural system. In less precis: 
language, the mere addition of mass to a building does 
not invariably connote increased safety with respect 
to the action of earthquakes. Maybe that fact was 
appreciated by the responsible builder of the church 
of Santo Domingo in the old city of Panama, for, 
regard being had to the seismic activity of the adjacent 
regions, the conception and successful construction 
of the flat arch that once adorned that edifice is on 
of the minor wonders of the world. 
Yours faithfully, 
D. LAUGHARNE THORNTON. 
Shipley. 


June 18. 








NON-FERROUS METALS RESEARCH. 


ALTHOUGH it is only in its sixteenth year, the British 
Non-Ferrous Metals Research Association is known 
all over the industrial world, and it is no exaggeration 
to say that it has enhanced the prestige of British 
metallurgical research work abroad. Much of the 
success which has attended the activities of the Associa- 
tion is due to its progressive policy and determination 
not to rest on its past achievements. That the Associa 
tion is pursuing its course with unabated vigour 
indicated in its fifteenth annual report for the yea: 
ending December 31, 1934, which was presented, and 
unanimously adopted, at the annual general meeting, 
held at the Queen’s Hotel, Birmingham, on June 18 
In the spring of the year under review the main research 
committee of the Association felt the need of a thorough 
revision of the research programme as a whole. Accord 
ingly, a small research-programme revision committee 
was formed, under the chairmanship of Dr. L. Aitchison, 
to go into the matter. The members of the association 
were asked to submit suggestions, with the result that 
some 140 new subjects of research, covering a very 
wide field, were put forward, and the main task of the 
new committee resolved itself into the co-ordination 
or combination of these suggested into 
definite groups, the selection of a limited number of the 
more important items in each main group, and the 
choice of an order of priority. Nine new researches 
were put down to be started in 1935, including investi- 
gations on the melting and casting of bronze, the 
casting of nickel silver, methods of improving the 
surface finish of rolled the corrosion of lead, 
and the effect of antimony on soft solders. In addition, 
a long-term programme of research which it is proposed 
to undertake during the course of the five years 1935 
1939 was drawn up. 

Taking this extended programme as a basis and 
allowing for corresponding development of the related 
activities of the Association, the council decided that a 
minimum income of 24,0001. was needed for the yea 
1935, rising to 30,0001. in 1939. These figures were 
placed before the Department of Scientific and Indus 
trial Research, and after some discussion new terms o! 
grant came into force in January, 1935. Under the 
new scheme the Association undertakes to raise from 
its members a minimum annual sum of 14,000/., to 
which the Department will add a block grant of 8,000/ 
per annum. In addition, for further 250/. of 
industrial contributions, additional grant of 2501. will 
be given, up toa limit of 3,000/. A further 1,000/. may 
be earned on a modified basis, and thus a maximum 
grant of 12,000/. is possible under the new terms, as 
compared with the limit of 7,500/. previously in force 

While the grant offered is substantial, it is empha 
sised in the report that a decided advance in present 
industrial income is necessary in order to secure even 
the minimum grant of 8,0001. in 1935. This matter was 
again referred to by the chairman of the Association. 
Mr. Thomas Bolton, at the luncheon which followed 
the annual general meeting. He appealed for a greate! 
of support from existing members of th 
Association and strongly advised all users of no! 
ferrous metals not at present in the Association t 
become members because, among other advantages. 
it afforded an admirable meeting ground for the dis 
cussion of their problems with the producers of the 
materials they employed. Mr. Peter Bennett, preside nt 
of the Soc iety of Motor Manufacturers and Traders. 


1s 


researches 


brass, 


ea h 


land Mr. G. W. Mullins, director of the Cold-Rolled 


Brass and Copper Assoc iation, who also spoke at the 
luncheon, both laid great stress on the value of resear« h 
in industry. The former stated that the motor industry 
had grown to its present proportions entirely as th 
of scientific research and investigation. Mr 


Mullins stated that fifty years ago « rule-of-thumb 
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methods largely prevailed in the non-ferrous industry. 
\t the present time, while that industry was not entirely 
scientific, it might, perhaps, be described as an art 
founded on science. While the direct results of research 
were important, the indirect results were no less so ; 
the industry had become “ research-minded ” and was 
prepared to allow science its place. The Association 
had not so far oceupied itself with the engineering side 
of the industry. There was, however, no reason at all 
why research into the tools, rolls, and wire-drawing and 
other machinery employed by the industry should not 
be taken up when the Association was in a financial 
position to do so. 

We may conclude our account of the activities of the 
\ssociation by giving a few particulars of some of the 
individual researches in progress during the year covered 
by the annual report. The researches on lead and 
lead alloys, which have provided, in addition to the 
B.N.F. ternary lead alloys for cable sheathing and 
water pipes, a great deal of scientific and technical 
information bearing on the applications of lead and its 
alloys, have been brought to a conclusion. As already 
indicated, however, new researches on the properties 
of lead have been planned. The work of standardising 
the spectrographic methods of analysis of commercially 
important metals has made progress during the year, 
and final reports on the determination of impurities 
in aluminium, and of bismuth in copper, have been 
issued. The process developed for the elimination of 
dissolved gases from aluminium-alloy melts has received 
further consideration in its application to production 
melts under works conditions. A number of member 
firms now have the process in regular use, and it 
ippears to have fulfilled its earlier promise of simplicity 
in operation and low cost, combined with effective 
degassing. The section of the research on alloys for 
high-temperature service, which had as its object the 
production of materials based on 80: 20 cupro-nickel 
lor use at moderately-elevated temperatures, was 
completed early in the year. Subsequent work has 
been concerned with an exploration of ternary and 
more complex alloys of nickel, cobalt, chromium, copper, 

on, and aluminium in the field of alloys for service 
ut considerably higher temperatures. It is intended 
that the investigation should be completed during the 
present year and a final report issued. The researches 
dealing with the effect of frost on lead and lead-alloy 
water pipes, the corrosion of condenser tubes and of 
copper water-service pipes, &c., and the behaviour and 
testing of zinc and tin coatings have been vigorously 
pursued, while active work on the effect of cast structure 
m rolling properties was commenced during the year. 
Che two main problems which are being investigated 
omprise the determination of the fundamental causes 
of intercrystalline weakness in cast ingots of coarse 
columnar structure, and the relationship between 
macrostructure and rolling properties. 

Following upon the establishment of a satisfactory 
technique, on a laboratory scale, for reducing the 
bismuth content of copper by means of the application 
ot caustic soda to the molten metal in an oxidised 
condition, full patent protection has been secured. 


Promising trials of this method have been successfully | 


carried out at the works of a member firm on a semi- 
commercial scale, 2-ton charges of copper being treated. 
As from January 1, 1935, the Association took over 
the entire financial responsibility and control of the 





| 12,548,121 dols. in 1932. 


researches on electrodeposition in progress at Woolwich. | 
The work will be continued to the extent of completing 
outstanding sections, and a further programme of new 
investigations is being arranged to meet the needs 
of the industry and the wishes of interested members. 








2-8-0 TYPE LOCOMOTIVES FOR 
THE LONDON MIDLAND AND 
SCOTTISH RAILWAY. 


Tue annexed illustration shows a new class of two- 
cylinder superheater 2-8-0 type locomotives being 
turned out of the Crewe Works of the London Midland 
and Scottish Railway. Twelve of these engines are 
in hand, to the designs of Mr. W. A. Stanier, 
M.1I.Mech.E., the company’s Chief Mechanical Engi- 
neer, and they are designed, as their appearance will 
at once suggest, for handling heavy main-line freight. 

The engines have cylinders 18} in. in diameter by 
28 in. stroke; the piston valves having a long stroke 
(63 in.) and are driven by Walschaert type valve gear. 
The slide bars are of the normal double type. The 
driving wheels are 4 ft. 84 in. in diameter, and the 
working pressure 225 lb. per square inch, the tractive 
effort at 85 per cent. boiler pressure working out at 
32,438 lb. The total weight on the coupled wheels is 
62 tons; the factor of adhesion is 4-28. The driving 
wheels have cast-steel centres with rims of triangular 
section, and Gibson retaining rings, the counter- 
balances being built up with steel plates and lead 
fillings. The axle boxes are steel castings with pressed- 
in brasses having inset white-metal crowns. Mecha- 
nical oil feed is arranged independently for each axle. 
The piston valves and cylinders are also furnished with 
mechanical lubrication with steam atomisation to 
each delivery point, and the piston rod and valve-spindle 
bushes are also mechanically lubricated. The leading 
truck has a radius of 6 ft. 7} in. and is provided with 
side check spring gear. 

The boiler is of tapered design, the barrel being 
12 ft. 104; in. long and 5 ft. in outside diameter at 
the smokebox, this increasing to 5 ft. 8} in. at the 


firebox. The latter is 9 ft. 3 in. long outside by 4 ft. 
wide. The barrel contains 136 small tubes and 21 large 


tubes, the former 2 in. in diameter and the latter 
containing the superheater elements 5} in. in diameter. 
They are 13 ft. 3 in. long between tube plates. The 
tubes provide 1,308 sq. ft. of heating surface, a further 
155 sq. ft. being provided by the firebox, making a 
total of 1,463 sq. ft. evaporative surface. The super- 
heating surface is 235 sq. ft. and the grate area 27-8 
sq. ft. The driving wheelbase is 17 ft. 3 in., and total 
engine wheelbase 26 ft. The engines will take curves 
of a minimum radius of 6 chains, or 4} chains dead 


slow. The six-wheeled tenders carry 4,000 gallons of | subject. 


water and 9 tonsofcoal. The total weight of the engine 
in working order is 70 tons 10 ewt., and of the tender 
54 tons 2 ewt., making a total of 124 tons 12 ewt. 
The total wheelbase is 52 ft. 7} in. and length over 
buffers 63 ft. O} in. 
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THE DIESEL-ELECTRIC PADDLE 
VESSEL ‘* TALISMAN.” 


Tue Diesel-electric paddle vessel Talisman, which is 
shortly to be added to the London and North Eastern 
Railway Company’s passenger fleet on the Firth of 
Clyde, is stated to be the largest of its kind in the 
world. The hull, which was built by Messrs. A. and J. 
Inglis, Limited, Penthouse, under the supervision of 
Mr. J. A. Rodger, marine superintendent for the 
Southern Scottish Area of the railway, is 215 ft. long 
between the perpendiculars, the breadth moulded 
being 27 ft. 6 in. and the depth moulded to the 
promenade deck being 16 ft. 6 in. 

The propelling equipment consists of four 400-h.p. 
Diesel engines, which supply a single 1,300-h.p. propul 
sion motor with a normal speed of 50 r.p.m,, or equiva- 
lent to 17 knots. Power for the deck services and for 
lighting and heating is supplied from the main gener- 
ators, which, like the engines, the propulsion motor, the 
exciters and auxiliary electrical equipment, were 
manufactured by Messrs. The English Electric Com- 
pany, Limited, Queen’s House, Kingsway, London, 
W.C.2. The design is such that it has been possible 
to install the complete generating plant below the main 
deck in spite of the shallow draught and the small 
moulded depth of the vessel. The propulsion equip- 
ment can be controlled either direct from the bridge 
or from a control deck in the motor-room, and is so 
arranged that overloading of the engines or paddles is 
impossible. It is essential for paddle boats, the use 
of which is still necessary for certain duties, that the 
prime mover must have a reasonable fuel consumption 
and occupy a small space. It is claimed that these 
conditions can best be fulfilled by using a Diesel engine 
and that the electric drive forms the most suitable 
connection between it and the paddle owing to the 
absence of heavy and expensive gearing. Control is 
also facilitated. 

The vessel is provided with accommodation for both 
first-class and third-class passengers, the former being 
forward and consisting of a covered shelter on the 
main deck with a restaurant and lounge below. Third- 
class passengers have a small shelter on the main deck 
with a lounge on the lower deck, and ample provision 
is made for both the officers and crew. 








CHEMICAL-PLANT MANUFACTURE IN GERMANY.—The 
annual general meeting of the Deutsche Gesellschaft fiir 
Chemisches Apparatewesen E.V. (Dechema), 103, 
Potsdamer Strasse, Berlin, W.35, will be held jointly 





with the general meeting of the Verein Deutscher 
Chemiker at Koenigsberg, on July 3, 4 and 5. Sixteen 
_—— dealing with “German Materials in Chemical 
Ongineering,”’ will be read by various authorities on the 


COMMERCE WITH WESTERN CanapDa.—Mr. J. L. Wilson 
Goode, H.M. Trade Commissioner at Vancouver, is at 
present in this country on an official visit. He will be 
available at the Department of Overseas Trade, 35, 
Old Quveen-street, London, 8.W.1, from July 1 to 12, 
for the purpose of interviewing manufacturers and 


Unirep Kixepom Exports oF Iron snp STEEL 10 | merchants interested in the export of United Kingdom 


Canapa.—Canadian imports of iron and steel manu- | goods to Western Canada. 


factures from the United Kingdom, last year, were valued | 
at 18,683,875 dols., against 15,804,630 dols. in 1933, and 





At a later date he will visit 
a number of industrial centres in the provinces. Firms 
desiring an interview with Mr. Wilson Goode should 
apply to the Department, quoting reference 12,689/35. 
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7/5 CUB. FT. PORTABLE CONCRETE | 


MIXER. 


Tue portable concrete mixer of which a photograph 
is given in the accompanying illustration is a good 
example of a modern self-contained plant. The drum 
is driven by an engine through a train of gear wheels 
the loading hopper being also power-operated. The 
machine is a recent development by Messrs. The Liner 
Machinery Company, Glasshouse Bridge, 
City-road, Newcastle-upon-Tyne. It is made in three 
izes, having capacities of 34 cub. ft., 5 cub. ft., and 
7 cub, ft. of mixed concrete respectively. The photo- 
graph shows the 7/5 size, but may be taken as illustrat- 
ing the other two also. The new type of machine is of 
the same capacities as the pattern it displaces, but a 
number of important changes have been embodied in 
the design One of these will be at once seen in the 
illustration, viz., the change of shape in the bottom 


Concrete 


of the drum, this being now formed with pockets instead | 


of having an approximately hemispherical contour, 
more vigorous mixing being thus ensured. The method 
of mounting the drum spindle on a long external sleeve 
carrying two widely-spaced rows of double-purpose ball 
bearings has been retained, as this method does not 
cause interference with the mix and removes any risk 
of grit entering the bearings. The drive to the drum 
is by ring spur wheel and pinion, motion to the latter 
being transmitted from the engine through machine- 
‘ut gearing. 

A second improvement is in the hoisting and lower 
ing gear for the hopper. This remains rope-operated, 
but whereas, formerly, the winch 
situated on the undercarriage at the end remote from 
ths engine it is now close to the engine from which it is 
operated through a gear train, housed in the smaller of 
the two casings seen at the right of the illustration, 
and set in motion by aclutch. The framing supporting 
the hopper gear and water tank has been modified 
80 that a steeper angle of discharge is secured for the 


operating was 


hopper. 
overall length and height with the hopper in the dis 


Larger road wheels are now fitted, and the | 


charging position have been reduced, the latter by a | 


considerable amount. All three sizes of machine are 
now 3 ewt. lighter than formerly, due to re-arrangement 
and not to any decrease of scantlings, &c. 
are conveniently grouped. The weighted lever, seen 
to the left of the drum-tilting handwheel, controls the 
movements of the hopper. When this lever is moved 
outwards, the hoisting movement is started and as 
soon as the hopper reaches its top position, an auto 


The controls | 


matic cut-out comes into action and applies the brake | 


the lever coming to the vertical position. Movement of 
the lever inwards starts the lowering motion, the brake 
being applied as necessary by moving the lever back 
to the vertical position. The lever in a quadrant seen 


above the handwheel controls the amount of water 
admitted to the drum. The quadrant is graduated 
with holes indicating different amounts of water 


released. A pin inserted into the hole corresponding 
to the particular amount of water required checks the 
movement of the lever and so automatically secures 
that amount. The tank is filled by means of a semi 
rotary hand pump on the undercarriage. Ackerman 
or motor-car steering can be fitted to the carriage as 
desired. There are alternatives regards the 
engine, which can be either of the petrol, paraffin or 
With the first named fuel 


also as 


ompression-ignition type 


a 3)-h.p. engine is fitted to the two smaller machines | 2 ° 
{ | represented 86 per cent. of the total, this has now 


ind a 5-h.p. engine to the largest one 


INDUSTRIAL POWER SUPPLY.* 
By F H. 


Or the 21,054,000 persons occupied in Great Britain 
in 1931, 10,078,000, or 47-9 per cent., were engaged in 
manufacturing industries, 5,671,000, or 26-9 per cent., 


FORREST, Hopson and C. D. Tarre. 


in commerce or transportation, 3,007,000, or 18-6 
per cent. in public administration, professions, &« 
and 1,398,000, or 6-6 per cent., in agriculture rhe 


amount of national income derived from the various 
types of occupation shows still more clearly the pre 
importance of industry in the economic 
structure of Great Britain. This dependence 
industry connotes a predominant interest in all ques 


st a time when our policy 


dominant 


tions of power supply and, 
of economic co-ordination of power resources is emerging 
into practical effectiveness, it is of value to examine 
the present and prospective situation 


| energised less than 6 per cent. of the total power equip- 
} ment, while by 1930 the figure had increased to 35 per 


on | 
| work 


it must be admitted at the outset that the position, | 


while greatly improved during recent years, is in many 
respects far from satisfactory. Prior to the war, the 
development of public supply systems was stultified 
by restrictive legislation and this, in turn, encouraged 
industrialists to establish their own generating stations, 
the overhead charges on which naturally became a dis 
proportionately high burden at times of low industrial 


* Paper read before the National Electrical Convention, 
Bournemouth, on Thursday, June 6. Abridged 





|increasing factory output during the war and that 


| capital can be raised, the concentration of generation 
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output. The relative inadequacy and immobility 
of our power resources showed the necessity for rapidly 


re-organisation was vital to economic recovery. The 
introduction of labour-saving devices had also proceeded 
more slowly in this country than elsewhere, and mass | 
production methods had not been so largely applied. 
There was therefore a relative deficiency in our total 
illowing for the fact that our 
industries demanded a proportion of hand 
processes. This can be proved by saying that the 
total power available per operative in this country is 
only 81 h.p., compared with 5-38 h.p. in the United 
States. It is instructive to however, that the 
horse-power per worker has increased from 1-5 h.p. 
in 1907 to the figure given in 1930, and that while in 
the year directly-used mechanical power 


power equipment, even 
greater 


note, 


former 


fallen to 38 per cent. In 1907, public electricity supply 


cent 

From the foregoing it is evident that new industrial 
establishments have come to look upon the public 
electricity supply as the first and obvious means of 
obtaining their power requirements. Among the 
reasons for this are the larger size generating units that 
can be used, the favourable conditions under which 
in relatively large stations, and the resulting improve- 
ment in thermal efficiency. Moreover, the greater 
security of public electricity supply, the fact that 
during times of depression private plant may have to 
far below its capacity, the greater with 
which power-using processes can be extended, the way 
in which the diversity, which exists between the 
times of maximum demand of the different classes of 
consumers, enables the aggregate load to be supplied | 
from a smaller plant capacity, and the fact that the | 
constant growth of the load allows every advantage | 
to be taken of advances in technical design, are other 
factors which must be taken into consideration. These | 
points are illustrated in Figs. 1 to 3 on page 691. 

Fig. 1, which shows the variation of thermal efficiency 
with the size of the station, has been prepared from 
the Commissioners’ returns for 1933, but is based upon 
weighted average efficiencies corrected to a load factor 
of 45 per cent. Stations with load factors below 15 per 
not included and, as indicated by dots, the 


ease 





cent. are 

















plants are arranged in six groups according to size. 


|The curve clearly shows the tendency towards higher 


efficiencies in the larger stations. The steadily increas- 
ing economy of public generation is also strikingly 
illustrated in Fig. 2, from which it will be seen that 
between 1920 and 1934 the average fuel consumption 
dropped from 3-32 lb. to 1-58 lb. per kilowatt-hour 
generated. The possibility of variation in the thermal 
content of the fuel somewhat detracts from the value 
of this curve as indicating the increase in economy over 
the past few years. An example of this is the irregu- 
larity of the curve in 1926 due to the dispute in the coal 
industry. It is well known that this was largely 
due to the general necessity of purchasing inferior 
fuel. That variations in thermal content have not, 
however, appreciably affected the position is shown by 
Fig. 3, which gave the weighted thermal consumption 
and calorific value of fuel for the whole of the public 
steam stations in the country. The cumulative effect 
of the various factors set out above is indicated in 
Fig. 4, which shows the fluctuations in the average 
pit-head price of coal and the average price of electricity 
per unit between 1922 and 1932. Taking the 1922 
price in each case as 100, the price of coal has dropped 
to 75, and the price per kilowatt-hour to 59. 
While the last decade has witnessed 

improvements, both in the price and in the availability 
of industrial electric power supply from public stations, 
there is reason to expect that even greater strides will 
be made in the course of the next ten years. For the 
operation of the national scheme of co-ordination will 
not only increase the influences already touched upon, 
but will introduce new and vital factors. For instance, 
the concentration of generation in a limited number 
of large and efficient stations will in itself cause a rapid 
increase, both in thermal efficiency and the economi 
employment of capital and labour. The interconne: 

tion of these stations will enable fuel consumption to 
be reduced and the magnitude of this saving may be 
gauged from the fact that in 1931 (the year preceding 


important 


that in which the Board began trading operations) the 


official returns showed that the average fuel consump- 
tions at those stations which would be ultimately 
closed down was 2-19 Ib per kilowatt-hour generated 
On the other hand, the average coal consumption at the 
selected stations with an output of more than 
100,000,000 kWh per annum was | -54 Ib., the lowest 
figure being 1-2 lb. Though it is still too early to 
gauge the full effect of the Board’s control on fue! 
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consumption, it is apparent from Figs. 2 and 3 that 
it is already appreciable. 

The second important contribution of the grid 
system towards economy of production is in its capacity, 
through interconnection, to reduce the proportion of 
reserve generating plant. In 1930-31, this reserve 
capacity represented over 45 per cent. of the total 
plant installed, and this proportion can be safely 
reduced to 15 per cent. when the Board’s transmission 
system is in full operation. The importance of the 
saving to be made under this head is well illustrated 
by the fact that had the grid been in existence prior 
to 1930-31, the total investment in generating plant 
would have been some 42,000,000/. less than was 
actually the case, and the corresponding saving in 
charges would have been some 50 per cent. to 60 per 
cent. more than the whole of the annual charges on 
the grid. Although it is not yet possible to determine 
the percentage of spare plant installed in 1934, there 
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can be no doubt that it has been absorbed into the 
revenue-earning category in a marked degree. For 
whereas the output has increased by over 45 per cent. 
between 1930 and 1934, the total capacity of new 
generating plant installed has been very much less, 
even after making due allowance for the known general 
improvement in load factor. That this process of 
absorption is likely to be complete within a compara- 
tively short period is clear from the fact that the 
extensions to selected stations now in hand are of a net 
capacity, after allowing for displaced plant, which is 
more or less commensurate with the normal expectation 
of growth of demand. 

In addition to the capital savings arising from the 
reduction in the proportion of stand-by plant, the 
advent of the grid has enabled greater advantage to be 
taken of the reduction in capital cost per kilowatt as the 
size of the machine is varied. The diversity of the 
demand will also enable the price of industrial power | 
supplies to be reduced, the general interconnection of 
stations will increase reliability and the decentralisation 
of industry will be facilitated. 


is not sufficient, and other means must be sought to 
overcome the difficulty represented by the outstanding 
debt upon such existing private plant. One possible 
method of doing this is for the supply authority to 
take over the responsibility for the operation of the 
plant during the remainder of its useful life, refunding 
to the owner such annual sums as would enable the 
outstanding debt to be amortised. The plant itself 
can then be kept as stand-by or used for peak-load 
purposes. 

Until recently it has been held that certain indus- 
tries which require large quantities of steam as well 
as power for their processes, or which produce large 
quantities of waste heat or gas, could not be economi- 
cally supplied by public authorities. Recent investi- 
gations have, however, shown that when, in the first 
case, full weight is given to the heavy capital invest- 
|ment for back-pressure and pass-out turbines, with 
their complex control mechanism and frequent non- 
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| coincidence of steam and power demands, the balance 
| of advantage is by no means always with the private 
| plant. Indeed, unless the ratio of steam to power 
requirements is abnormally high, public supply 
authorities can supply electricity at competitive 
prices, more particularly when the load factor is 
high. Industries producing waste heat or gas are in 
a somewhat different category. It can often be shown 
that it is more economical for the owner of such a 
works to reorganise his process so as to eliminate 
waste heat rather than to utilise it for power produc- 
tion. Surplus gas such as is necessarily produced in 
the pig-iron industry, for instance, can often be profi- 
tably employed in the later heat processes incidental 
to the manufacture of steel, and here again the modern 
tendency where open-hearth methods are adopted 
is towards the purchase of electric power from the 
public supply authorities. 

The negotiation of contracts for the public supply of 
electricity to large power users is, perhaps, one of the 
most difficult and complex tasks of the supply engineer. 
It involves in most cases a detailed investigation into 
alternative methods, and it often happens that the 
cost records of private plants, or the estimates put 
forward, are incomplete, with the result that an 
erroneous conclusion may be reached when a com- 
parison is made with the price quoted by the supply 
authority. 
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British STANDARD SPECIFICATION FOR STEEL SHEETS 
FoR TRANSFORMERS.—The British Standards Institution, 





Although public electricity supply has been developed 
to a point where new industries almost automatically | 
purchase their power requirements, there still remain | 
large sections which depend on private mechanical or | 
electrical plant. The problem of the public supply 
1uthority in procuring the substitution of its supply 
for such plants is one of the most difficult which the | 
industry has to face. Mere reliance on obsolescence | 





| 601-1935, provides for two standard sizes of sheets of 


28, Victoria-street, London, 8.W.1, has published, price 
2s. 2d. post free, a standard specification for steel sheets 
to be used in the cores of transformers for power and 
lighting. The publication, which is designated No. 


one standard thickness with the appropriate tolerances. 
The general quality of the steel is specified, and, in 
addition, clauses and appropriate methods of test are 


AN EFFECT OF OXYGEN AND 
SULPHUR ON IRON IN SCALING.* 


By J. H. Wurrecey, F.1.C. 


In 1921 a paper was published by Steadf in which 
was described a structure he had found at the surface 
of a steel casing from an ironworks stove. This 
casing had been in use for many years in an oxidising 
atmosphere and was heavily scaled, but the temperature 
at which it had been normally maintained was not 
stated. When cross-sections of scale and steel were 
treated with a cupric reagent, a white network appeared 
at the borders of the a-grains just beneath the scale. 
An excellent photograph of this structure was given 
and it was stated that, after long etching and repolish- 
ing, the network stood up in slight relief. Some time 
ago a similar effect was observed by the author when 
examining a specimen of Armco iron which had been 
heated in air for about 2 hours at 960 deg. C. The 
section had been well etched with picric acid, and, 
starting at the surface, tapering veins, in strong con- 
trast, penetrated a short distance into the steel, as 
shown by cuprie etching in Fig. 12, on page 693. 
Unlike Stead’s example, these network ridges did 
not occur at the a-grain boundaries, but they seemed 
to be quite as prominent. It was certain that the 
structure was produced during scaling, and a closer 
study of its formation and characteristics was under- 
taken. As the work proceeded it became evident 
that oxygen in some form was passing into the metal 
from the scale. The subject, therefore, makes one 
of several difficult problems connected with the presence 
of oxygen in iron, and while there is scope for much 
further inquiry it is hoped that the present contri- 
bution will not be without value, 

During the investigation many iron and steel samples 
differing widely in composition have been used. In 
Table I the analyses are given of those to which 
reference is made. Three etching reagents have been 
employed, namely:—({1) A saturated solution of 
picric acid in alcohol. (2) A 5 per cent. solution of 


























Taste I.—Ch 1 Analyses of Sampl 
C.C. Si 8 P Mn 
Sampl Material. Per Per Per Per Per 
No. Cent. | Cent. | Cent. | Cent. | Cent. 
1 | Electrolytic 
sheet ..| Trace Nil 0-006 | 0-005 | Trace 
2 Armco iron | 0-02 Trace | 0-032 | 0-005 | 0-038 
3 Basic-steel 
plate .-| 0-04 0-005 | 0-021 | 0-006 | 0-10 
4 Acid-steel 
bar ..| O73 | O-l4 0-039 | 0-083 | 0-72 
| 





nitric acid in alcohol. (3) Le Chatelier and Dupuy’st 
reagent. ; 
In the preparation of the surfaces for examination, 
the procedure was to detach most of the scale by 
abrasion on.a fairly coarse emery paper, and to continue 
on the finer emery papers, removing as little metal as 
possible. The polished specimen was next etched for 
a few minutes with picric acid and then buffed again 
very lightly on the wet cloth. This served to flatten 
the network ridges sufficiently to make them sharply 
defined. A second etching for about 10 seconds in 
nitric acid was. useful, as it intensified the contrast 
and also rendered the structure more apparent in 
cases where diffusion had occurred. For visual work, 
these two reagents gave excellent results, but for the 
purpose of illustration the cupric reagent was more 
suitable, owing to the difficulty in obtaining a satisfac- 
tory representation of structures standing up in strong 
relief. It gave comparable effects when applied either 
to the polished surface or after the picric etch. The 
general method of scaling was to heat the specimens 
in a horizontal electric resistance furnace open at 
both ends. Except when stated otherwise, they were 
fastened on a holder of thin nichrome wire and inserted 
directly against a thermocouple placed near the 
centre of the furnace. 
Section I.—For the study of the structure at the 
outset, sample No. 2 was chiefly used. Small pieces 
were heated, for varying periods, at temperatures 
between 920 deg. C. and 1,050 deg. C., and allowed to 
cool in air. It was found that the network ws 
formed in all. Two minutes at 930 deg. C. gave a dis- 
tinct but rather weak structure. As the length of the 
heating was increased, and as the temperature was 
raised, the network became more intense; that is, 
less etching was required to render it visible and full 
etching brought it out in greater relief. Even after 
heating for several hours at the higher temperatures, the 
structure still persisted as a network, the area of the 
meshes remaining almost unaltered below 1,000 deg. C. 





* Paper read before the Iron and Steel Institute, 
on Wednesday, May 1, 1935. Abridged. 
+ Journ, Iron and Steel Inst., vol, ciii, p. 271 (1921). 
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There, however, after heating for about 1 hour, another | 
feature became apparent in the shape of a thin layer, 
next to the scale, of a ferritic.substance which, like 
the network, resisted the attack of the reagents. This 
material appeared to consist of the interstitial walls 
that had formed between the scale and metal. It 
thickened when specimens which had been scaled at | 
970 deg. C. were heated for another hour at 930 deg. C., | 
especially if this was done in a closed tube. In Fig. 7, | 
on page 693, the dark scale, the white layer as a fringe, | 
and the underlying network, are all shown. Many | 
observations indicated that as scaling was accelerated | 
the layer diminished in thickness, but, beyond noting | 


above the Ac, point could be removed by diffusion | 
not only at the higher temperatures of the y-range, 
but also at high temperatures in the a-range. Some use | 
of the latter characteristic was made later. } 

When examining the structures it was constantly | 
noted that the network did not coincide with the| 
boundaries of the a-grains. The two patterns were | 
invariably separate and distinct. An instance can | 
be seen in Fig. 5. Yet, on the other hand, there | 
frequently appeared to be some correspondence between 
the sizes of the two networks and a clear demonstration 
that such was the case was obtained in the following | 
manner. It had been found that a large and stable | 


passes into the metal. This conclusion is based on 
evidence obtained from two different experiments. 
In the first, two specimens of the Armco iron were 
heated at 970 deg. C. for 20 minutes in closed tubes, 
after which the temperature was quickly lowered to 
860 deg. C. and the heating continued for at least 


| 2 hours to ensure that no trace of the structure remained. 


Both tubes were then withdrawn and, when cold, 
one of them was opened for a few minutes in order 
to allow a fresh supply of air to enter. Finally, 
they were heated again for 20 minutes at 970 deg. C. 
and air-cooled. It was seen on examination that the 
usual network structure was present on the specimen 


its presence in other samples very low in carbon, little | grain-size could be produced in the Armco iron by from the tube which had been opened, but on the 


further attention was given to it. 

The depth to which the network structure penetrated 
was repeatedly examined in sections cut normal to the 
sealed surface and was not found to exceed ,},. in., 
as indicated in Fig. 12. Numerous attempts were made 
to increase this distance by heating specimens for long 


| 
| 
} 


850 deg. C. and 950 deg. C.; thereafter the grains | 
could not be appreciably reduced in size by any kind | 
of heat treatment. They were not altered even by | 
drastic quenching, so that it was reasonable to infer | 
the presence of equally large y-grains at 950 deg. C. | 


| heating and cooling it very slowly several times between | other piece no trace could be found. The experiment 


was made repeatedly and always with the same result. 
No structure was formed when the tube was not opened 
before the second heating at 970 deg. C. 

Now, the condition of a restricted air supply produced 
a scale on the specimens which was very dark in colour 


periods at different temperatures, but without success. Now, when specimens in this condition were scaled | and undoubtedly belonged to the ferrous-oxide phase 


In some places a surface grain would be enveloped | 
at others, veins which had started to travel inwards | 
would quickly taper and vanish. In these initial 
experiments the pieces were quickly heated to the 
selected temperature and air-cooled. The next step, 
therefore, was to examine the effects produced under 
varying speeds of heating and cooling. Quite a| 
number of tests were made, and it may be stated, 
without entering into detail, that a slow rate of heating 
did not affect either the formation or character of the 
structure, nor did quenching in water; but, when slow | 
cooling was tried, a change was at once observed. | 
The network became less sharply defined in a manner | 
which suggested that diffusion was taking place. 


To study this feature properly it was clearly necessary 
that the structure should be obtained under a standard | 
condition, so as to get approximately the same intensity | 
in each specimen. This was done by heating the pieces 
separately for 1 hour at 970 deg. C. in a silica tube 
open at one end, 10 in. long and 15 c¢.c. in capacity. 
It was also essential that further scaling should be 
avoided. For this purpose two methods of procedure 
were adopted. One was to close the tube when the 
had been heated for an hour, and, after 
allowing 15 minutes for most of the enclosed oxygen 
to be absorbed, to raise or lower the temperature 
quickly to the point at which the piece was to be held. 
The other method was as follows: Some drillings of 
electrolytic iron were placed at the far end of the tube 
and the scaled specimen was placed at the open end. 
The tube was then closed and inserted to about one- 
half its length in the furnace at the required temperature. 
After the drillings had been heated for an hour or | 
so, to ensure that they had taken up as much of the 
oxygen as possible, the specimen was allowed to drop 
on to them and the heating continued. In both 
methods the tube was quickly cooled in air when 
withdrawn. That the drillings removed most of the 
oxygen was seen in cases where a surface was first | 
prepared on the scaled specimen. It ‘invariably 
remained bright after the second heating, the minute 
particles of oxide found to be present on microscopic | 
examination being insufficient in quantity to give a 
visible tarnish 

No difference could be observed between the results 
obtained by the two methods. Heating for 2 hours 
at temperatures above the Ac, point and up to 970 deg. 
C. failed to alter the structure. After 5 hours, the 
network lines seemed to have broadened a little, but 
even after 20 hours they were still strong, although less 
sharply defined. At 1,050 deg. C., this change was 
noticeable after heating for | hour and more so after 
#hours. After 1 hour at 1,120 deg. C., the interstices 
of the network were further reduced in size. No trace 
of the structure could be detected in specimens heated 
for 30 min. at 1,200 deg. C. Sample No. 3 was tested 
in the same way, and, while the complete disappearance 
of the network took place at a somewhat lower point, 
the elimination was equally characterised by a rapidly 
increasing rate as the temperature was raised above 
1,000 deg. C. Since prepared and unprepared speci- 
mens behaved alike, it was evident that the removal 
of the structure was not due to any interaction with the 
scale. From the appearance of the intermediate effects 
there could be little doubt that a process of diffusion 
in the y-iron was in operation. 

Similar experiments were next made at temperatures 
in the a-range. At 500 deg. C. the structure remained 
unaltered after heating for two days. No change 
was observed after a prolonged heating at 700 deg. C. 
but, after 3 hours at 800 deg. C., the structure had 
become much less sharply defined, through the 
spreading of the network lines. As the temperature 


specimen 


was further raised, diffusion was again found to occur | 
at a rapidly increasing rate, the periods of heating | 


required to obliterate the structure being roughly as 
follows At 820 deg. C., 6 hours; at 840 deg. C., 


3 hours; at 860 deg. C., 1 hour; and at 875 deg. C., 
40 minutes, 


Thus the network formed in scaling 





at 950 deg. C., a large network structure comparable | 
with that of the a-grains was produced, as illustrated | 
in Fig. 5. These observations led to the deduction | 
that the structure was formed at the boundaries of | 
the y-grains, and this conclusion was supported by 
evidence derived in another way. 

It is well established that at high temperatures the 
fracture of iron is intercrystalline. If, therefore, the 
structure occurred at the margins of the y-grains, a 
crack should travel along it. The red-shortness of | 
Armco iron was here useful, in that pieces could 
be broken with very little distortion, so that the course 
of the crack could be noted. Short bars, about # in. 
thick, were accordingly scaled at 970 deg. C. for an 
hour and then quickly broken while the metal was 
still in the y-range of temperature. On examination 
of the surfaces, incipient cracks could generally be 








| found in the neighbourhood of the main fracture, and | 
| whenever these were present they followed the network 


structure, as shown in Fig. 11. This experiment, like | 
the previous one, clearly yielded strong evidence that | 
the network defines the positions of the y-grain boun- 
daries, and, since a similar structure will be shown | 
later to form at the margins of the a-grains, the con- 
clusion appears to be beyond question. There is thus | 
indicated a method which may prove useful in studying 
the recrystallisation of steel as it cools through the | 
Ar, point. That a change of this kind occurs, even | 
in quenching, was inferred throughout the present 
investigation, for the y-structure never coincided with 
the a-grain boundaries. 





In these first experiments the structure was produced 
under a scale which was continually growing in thick- | 
ness. The effect of a stationary scale resulting from a 
restricted air supply was, therefore, next examined. 
This was done by quickly heating specimens, usually 
weighing about 0-5 gramme, in a thin-walled silica 
tube of the size used in the diffusion tests. Its open 
end was closed at the outset by means of clipped rubber 
tubing, and after each experiment the silica tube 
was air-cooled. The same network structure was 
again obtained at temperatures above Ac,, but, although 
well defined, it was not as intense as that formed | 
on pieces heated alongside in an unrestricted air supply, | 
nor did it penetrate into the metal to the same extent. 
Further, the intensity decreased as the surface area 
exposed was increased. Under equal treatment, a| 
piece weighing 0-25 gramme gave a much stronger 
network than a piece weighing 0-75 gramme. The} 
structure could be detected after 3 minutes at 970 deg. 
C., and appeared to reach its maximum development 
there in about 20 minutes, The continuous layer of a | 


of Pfeil,* for it dissolved readily in cold dilute hydro- 
chloric acid. In the above case of the unopened tube 
two factors would combine to reduce the higher oxide 
content of the scale to the lowest limit possible at the 
temperature employed. First, there was the restricted 
air supply ; then, after the available oxygen had been 
taken up by the specimen, any excess of ferric oxide 
in the scale over the equilibrium value would, during 
the long heating, diffuse inwards to the surface of the 
metal and there be reduced by the iron to ferrous oxide. 
That such diffusion can occur is demonstrated by the 
slope of the line H L in the diagram given by the 
above author. It therefore seems clear that the 
quantity of oxygen required to produce the structure 
must be greater than that present in a ferrous scale 
containing only the equilibrium proportion of the 
higher oxides. In other words, the effect is not due 
to an absorption of ferrous oxide. 

The second experiment was based on the consideration 
that Armco iron should be saturated with ferrous 
oxide, if that compound is at all soluble in ferrite, and 
consequently should not be able to dissolve any more. 
As was shown by the author some years ago,f the 
small inclusions to be found in this material consist 
for the most part of mixtures of ferrous oxide and 
sulphide. The characteristic eutectic given by these 
two compounds can frequently be observed in them. 
To place the matter beyond question, however, a piece 


|of sample No. 2 was heated in a magnesite crucible 
g 


to about 1,100 deg. C. and completely melted in a fine 
jet of oxygen, after which it was allowed to cool down 
in the air. The metal now contained an abundance 
of oxide inclusion and the second test was made on a 
section cut from this material. It comprised the follow- 
ing heat treatment in a closed tube. First, the piece 
was heated for 20 minutes at 970 deg. C., and then 
for 2 hours at 860 deg. C., to eliminate the structure. 
The temperature was next raised again to 970 deg. C. 
and kept there for 48 hours in order to make reasonably 
certain that complete saturation of the iron with 
ferrous oxide was attained. Finally, before the tube 
was withdrawn, it was opened and the specimen 
allowed to scale further in air for 30 minutes. On 
examination, it was found that the long soaking at 970 
deg. C. had made no difference, for a strong structure 
was present. That it had formed during the final 
scaling was proved by the fact that no structure 
appeared in a duplicate experiment in which the tube 
was not opened. Here, also, the inference is, therefore, 
that oxygen in some form other than ferrous oxide is 
passing into the metal at the y-grain boundaries. 

As previously remarked, the occurrence of the 


ferritic substance seen in Fig. 7 was here never observed, | network structure is not confined to the y-range of 


nor was the structure as permanent. 


Its intensity | temperature. 


It appears also on scaling in the a-range 


gradually weakened when the heating was continued | and can then be readily identified by the fact that it is 


beyond 30 minutes, until, in 2 


hours, deep etching, | situated entirely at the a-grain boundaries. 


This is 


followed by a very light cloth polish, was required to | well illustrated in Stead’s example (loc. cit.). In 


reveal the network. 
perceptible difference ; 


Still longer heating made no 
the faint structure persisted, 


studying this a-structure, samples Nos. 2 and 3 were 
lagain chiefly used. The effect obtained when 4 


but when the temperature was raised to 1,050 deg. C. | specimen of the Armco iron was heated in air for one 


a complete disappearance took place within 2 hours. 
The condition of a restricted air supply thus gave a 


| structure which diffused in the y-range at temperatures 


considerably lower than did the structures produced 
under free scaling. In the a-range, also, diffusion was 
found to be more rapid. Specimens were heated for 
20 minutes at 970 deg. C. and the temperature was 
then quickly lowered to some point below 900 deg. C. 
The structure vanished at 850 deg. C. in about 1 hour 
and at 880 deg. C. in 20 minutes, these periods being 
decidedly shorter than those required for specimens 
scaled similarly in the open. That the structure is 
due to an absorption of oxygen at the boundaries of the 
y-crystals is strongly indicated by the fact that scale 
formation is required to produce it. Moreover, as just 
noted, the intensity of the network increased with the 
amount of oxygen available. 
may be in which the oxygen exists in the structure, 


Yet, whatever the form | 


it certainly does not appear to be ferrous oxide that | 





| hour at 870 deg. C. is shown in Fig. 9. Although the 
| network was not so strong as that given under similar 
| conditions at 970 deg. C. and did not penetrate as 
| far, yet, after a few minutes’ heating, it could be 
| detected. The lowest temperature at which the 
| structure could form was not ascertained. At 800 deg. 
| C. it was readily produced ; even at 700 deg. C. it was 
| well marked after 1 hour and remained unaltered when 
the heating was continued for two days. During lengthy 
periods of heating at about 850 deg. C., however, the 
| structure became less pronounced, and after 24 hours 
at 870 deg. C. could no longer be traced. 

The diffusion of the a-structure in the y-range was 
next examined. At temperatures up to 1,000 deg. C. 
the network was found to persist for long periods. 


* Journ. Iron and Steel Inst., vol. cxxiii, page 248 
| (1981). 
+ Journ. Iron and Steel Inst., vol. cii, page 143 (1920). 
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If anything, it seemed to become stronger owing to a 
slight broadening of the lines. Above 1,070 deg. C., the 
rate of diffusion increased rapidly, but it was again 
noticed that, as compared with the y-structure, a rather 
longer time was required for complete elimination. 
At 1,170 deg. C. 90 minutes heating was necessary, 
and about 45 minutes at 1,230 deg. C. The somewhat 
slower diffusion of the a-structure in both ranges 
may be the result of a greater oxygen content, for the 
structure failed to appear in a resizicted air supply, 


weighing about 0-5 gramme were heated in a closed 
tube of 15 c.c. capacity. Heating periods of from 
10 minutes to 60 minutes at 870 deg. C. were tried, but 
in no instance was the a-structure found. Yet when 
an interval of less than 30 minutes was given, and the 
temperature then quickly raised to 970 deg. C., the | 
y-Structure appeared with an intensity which increased | 
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be obtained after these steels had been melted in a 
strongly oxidising flame. It was also apparent that 
the presence of manganese is not necessary, for only 
the faintest trace of this element could be detected 
in the remelted samples mentioned above. A scaled 
specimen of a basic steel bath sample with a phos- 
phorus content as low as 0-002 per cent. gave a strong 
structure. Further, when the phosphorus in the 
electrolytic iron was increased to about 0-10 per cent., 
the structure formed in a specimen heated at 970 deg. C. 
was no better than that given by the original material. 
From these and other observations, it was clear that 
the intensity of the effect was not governed by the 
phosphorus content of the metal, nor was there any 
evidence to show that the presence of this element 
is required. 

It had been repeatedly noticed that sample No. 2 
gave a distinctly stronger network than sample No. 3 


as the time of initial heating was shortened. Whatever | with a lower percentage of sulphur, when the two were 





Fie. 5. y-Structure. Picric Ercu. 
x 70. 





about 0-2 gramme of granular iron sulphide. The 
open tube was then inserted in the furnace at 970 deg. C. 
and held there for 1 hour. By this means the sulphur 
content of the scale was raised through the reaction 
of the iron with the sulphur dioxide liberated from the 
ignited sulphide in the asbestos. The result was that 
a certain amount of scale penetration occurred, and, 
when the specimen was etched, a fairly strong structure 
appeared, particularly in the neighbourhood of the 
oxide-sulphide inclusions. An area of this description 
is shown in Fig. 14. The increased intensity of the 
network will be seen by comparison with Fig. 13, which 
shows the structure given by sample No. 1 under 
similar treatment but in air only. The second method 
of treatment was to heat a specimen of sample No. 1, 
weighing about 0-1 gramme, with approximately 2 mg. 
of sulphur at 970 deg. C. for 1 hour in a closed silica 
tube. This, also, was repeated several times and with 
consistent results. Some penetration of the scale 





y-STRUCTURE AND LAYER. CUPRIC 
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Fig. 11. 
Nitric Ercx. 


y-STRUCTURE AND CRACK. 
x 100. 


the complete explanation may be, this observation | 
seems to indicate that the a-structure requires for its | 
formation a considerably greater concentration of | 
oxygen in the scale tha» the y-structure. 

Section II.—Thus far the investigation had been | 
onfined to a study of the structures given by samples | 
Nos. 2 and 3, and these, although containing but little 
arbon, were not the purest materials available. 
Nevertheless, the results led to the conclusion that 
the net work is due primarily to an oxygen content in 
the scale exceeding that of the ferrous phase require- 
ment. In continuation of the work the behaviour 
of purer samples was next examined, and it soon became 
evident that oxygen was not the only factor concerned, 
for they failed to give the strong effects previously 
obtained. On scaling specimens of electrolytic iron | 
no a-structure could be found. Except when the air 
supply was restricted, the y-structure could usually 
be detected, but it was always weak; at the best its 
intensity was never comparable with that of the 
structures formed in samples Nos. 2 and 3 under similar 
treatment. To observe it great care had to be taken 
in preparing the surface so as to remove little more 
than the scale. An example of the weak structure | 
produced in sample No. 1 when heated for 1 hour | 
it 970 deg. C., is given in Fig. 13, which also shows some | 
f the scale left on the specimen. It was apparent, 
therefore, that either this purer iron did not absorb 
oxygen to the same extent as the more impure material, 
or else that a differentiation of its network was not so 
vell produced by the etching reagents. In either case, 
t was clear that the much stronger structures given by 
samples Nos. 2 and 3 were due, in part, to the presence 
! one or more impurities in the metal. 

In dealing with the problem as it now stood, the 
bvious method of procedure was to isolate, if possible, 
the effect of each of the elements commonly occurring 
in steel. At the same time it was recognised that a 
ombination of two or more impurities might be 
nvolved, and, in fact, as the work proceeded, this 
seemed to become increasingly probable. Silicon 








is clearly not essential, since the structures were formed | 
to a marked degree in samples Nos. 2 and 3 containing | 
ittle more than a trace. 


Moreover, they could still | 
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equally scaled. Furthermore, it was found that the 
structure produced at 970 deg. C. in a specimen of 
electrolytic iron containing 0-015 per cent. of sulphur, 
was more pronounced than any that had been seen in 
sample No. 1. Attention thus having been directed 
to sulphur, a piece of sample No. 1 was melted in an 
oxidising flame with sufficient iron sulphide to make 
the sulphur about 0-05 per cent. When a section was 
heated for 1 hour at 970 deg. C. a network resembling 
but rather weaker than that seen in Fig. 14 was 
obtained. Although still inferior to the structure 
given by sample No. 2, it was definitely stronger than 
that formed in the original material (Fig. 13) under 
the same conditions. It thus appeared that the inten- 
sity depended, in part at least, upon the sulphur content 
of the metal, and further work indicated that the amount 
required to produce the best result was not large, 
being certainly less than 0-06 per cent. Now, since 
scale also contains sulphur, the next step was to 
examine the effect of increasing its amount in the 
scales as they formed on samples which would otherwise 
give little or no structure. For this purpose three 
different methods were tried. 

The first of the three methods used was as follows : 
A specimen of sample No. 1 was placed at the closed 
end of a silica tube against a pad of asbestos containing 
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again took place, and the y-structure was observed, 
after etching, as a white border surrounding these 
inclusions. Under the condition of a restricted air 
supply, however, the intensity of the structure was 
less than that given by the previous method. An 
attempt was next made to induce the a-structure to 
form on Armco iron in the closed tube by this means, 
but, while the scale was found to be rich in sulphide 
after 30 minutes at 870 deg. C., the structure could not 
be detected. 

In the third method, the effect of placing a layer of 
iron sulphide on the scaled surface was tried. A 
specimen of sample No. 2 was heated for 20 minutes in 
a closed tube at 960 deg. C., after which the temperature 
was lowered to 860 deg. C. and the heating continued for 
2 hours, in order to eliminate completely the y-structure 
by diffusion. The tube was then cooled, the specimen 
removed and a very thin layer of wet finely-ground 
iron sulphide was spread over its surface. When this 
layer was dry it was found to adhere sufficiently well 
to remain undisturbed by gentle tapping. Some 
Armco drillings were next piaced at the bottom of the 
tube, with the specimen at the open end. The tube 
was closed and the drillings were heated for 1 hour at 
980 deg. C., after which the specimen was quickly 
moved on to them by tilting the tube. Finally, a 
further heating was given for 45 minutes. When the 
specimen was inspected it was seen that the scale and 
sulphide had fused together on the surface. Several 
such experiments were made and invariably, after 
etching, the sulphide-oxide penetrations present were 
surrounded by a white border. In some instances a 
complete, though rather weak, network appeared. 
It should be mentioned that diffusion tests at 860 deg. C. 
were carried out on the structures given by all three 
methods, and they were found to disappear within 
2 hours. 

The conclusion to be drawn from these experiments 
is that the y-structure can be intensified by increasing 
the sulphide content of the scale. Further, it seems 
evident that the sulphide acts either by dissolving in 
the iron at the austenite grain boundaries or by facilitat- 
ing the entry of more oxygen. The latter explanation 
is, perhaps, the more probable since, if sulphide is 
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at all soluble in iron, the austenite should be saturated 
after long heating. At any rate, the structure appeared 
as usual on two Armco pieces which had first been 
soaked for 16 hours at 860 deg. C. and 960 deg. C., 
respectively, in closed tubes and then scaled at 960 deg. 
C. by opening the tubes without withdrawing them 
from the furnace. The same result was given by the 
fused electrolytic iron to which 0-05 per cent. of sulphur 
had been added. 

Since sulphur had been found to have an intensifying 
effect, the question arose as to whether the structure 
would still form in iron entirely free from it. Unfor- 
tunately, such material was not available, but Dr. 
Desch kindly sent the author a small] specimen stated 
to be purer than any iron obtainable commercially, 
and this, on being scaled for 1 hour at 970 deg. C., 
gave a weak but distinct network. The inference is, 
therefore, that the presence of sulphur is not essential. 
It may be remarked, in passing, that when steel is 
welded either by wash-heating, or by the use of any 
other flame containing sulphur, the y-structure is 
frequently to be seen at the weld junction. Cupric 
reagents reveal it as a white band, which is usually 
brought out in strong relief by both picric and nitric 
acids 

In order to ascertain the effect of carbon, specimens 
of the electrolytic iron were carburised to about 
0-4 per cent, by heating them < or 2 hours at 950 deg. C. 
in a closed tube with some charcoal prepared from pure 
filter paper. They were then scaled in air at 970 deg. C. 
for periods ranging from 15 minutes to 1 hour. After 
the shorter heatings, some carbon was still to be seen 
at the surfaces as pearlite, but no y-structure could 
be detected. The specimens subjected to longer heating 
were more decarburised, and picric acid brought 
out a weak structure on them, which disappeared 
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the intermediate zones on either side rather than from 

| the centre of the band outwards. It was clear, never- 
|theless, that carbon tended to migrate from the 
| y-structure as it cooled. The same conclusion was 
|reached by Thompson and Willows* in carburising, 
at 900 deg. C., strips of mild steel which had been 
sealed in air at 1,000 deg. C. to 1,200 deg. C. They 
| found below the carbonless skin a band of pearlite 
distinctly greater in quantity than that in the original 
material. Those authors, following Le Chatelier and 
Bogitch,+ contend that the ordinary banded structure 
of rolled and forged steels is due to a differential solid 
solution of oxygen in the ferrite bands. It must be 
admitted that the results arrived at in the present 
investigation lend considerable support to this view, 
| provided that the intensifying effect of sulphur is 
taken into account. 








TUBULAR STAY FOR JACKETED 
VESSELS. 

THE accompanying sketch shows an _ interesting 
method of staying two parallel surfaces without per- 
forating one of them, as must necessarily ve the case 

|when the usual form of screwed stay is used. An 
example of the kind of surfaces which may be thus 
| stiffened lies in jacketed vessels of various kinds. 


when the specimens were etched further with nitric 


acid. It was concluded, therefore, that carbon alone 
did not cause any increase in the intensity. 


A cylindrical piece of sample No. 3, 1 in. long and a | 


full 4 in. in diameter, was heated in air at 970 deg. C. 
for 2 hours. It was then rapidly cooled and the coating 
of scale removed, as far as possible, so as to leave 
the y-structure below intact. Another piece of the 
sample was forged into a bar of | in. square section 


and a hole was bored down the centre with a }4-in. | 
The scaled cylinder | 


drill to within } in. of the base. 
was now inserted in the bar and the hole was then closed 
by hammering in a tightly fitting plug of the same 
steel. Finally, bar and cylinder were heated to about 
1,000 deg. C. and welded together by forging them 
down to a thickness of } in. A weld sufficiently good 
for the purpose resulted. When a section was etched, 
the y-structure, formed in the cylinder, appeared at 
the weld as a band with a flattened fringe on the cylinder 
side. This fringe was, of course, due to the penetration 
of the structure along the austenite grain boundaries 
during scaling at 970 deg. C. 

The was next carburised 
960 deg. C. and air-cooled. On examination, about 
0-25 per cent. of carbon was found to have been 
absorbed at the surface. It was evenly distributed 
and the y-structure at the weld was not distinctly 
apparent as a ferrite band, presumably because the 
rate of cooling had been too rapid The specimen was, 
therefore, reheated to 900 deg. C. in a closed tube 
ind cooled more slowly, the time occupied in reaching 
700 deg. C. 10 minutes. It was now 
obvious that a of the carbon away from 
the y-structure had taken place. 

Several such experiments were made on specimens 
from the welded piece, the conditions being changed 
varying degrees of carburisation. 


section with charcoal at 


being about 
movement 


so as to produce 
In all cases, a moderate rate of cooling gave a ferrite 
band at the weld, free from carbon except for a very 
thin line of carbide particles along the centre. This 
feature appeared after a picric acid etch. The move- 
ment of the carbon seemed to have taken place from 


(soo7,) 


The jacket in such cases usually contains steam under 
| pressure and it is often important that no leakage 
| should take place into the interior vessel in which some 
| chemical or manufacturing process, likely to be inter- 

fered with by such leakage, is being carried on. Con- 

versely leakage of the contents of the vessel into the 
|steam space must be guarded against where the 
internal pressure is greater than that of the jacketing 


steam. The device illustrated, which has been deve- 


loped by Messrs. Ashmore, Benson, Pease and Company, | 


Limited, Parkfield Works, Stockton-on-Tees, employs 


welding instead of screwing as the mode of securing | 


the stay to the surfaces. The stay itself consists of a 
short piece of tube welded internally to the exterior 
of the inner vessel which in consequence, not 
perforated, and welded externally to the jacket shell. 


18, 


Any leakage from the steam space or defect in the | 


stay itself is, of course, visible, whilst the method, as it 


does not involve the drilling and tapping of two holes | 
in line, effects considerable economies in construction. | 
Messrs. Ashmore, Benson, Pease and Company have | 


| adopted this form of stay in such jacketed vessels as 
those used for chemical reactions. These vessels may 
be of cylindrical shape and of large dimensions, one 
recently constructed being 12 ft. 3 in. in diameter by 
18 ft. long. 
of both container and jacket, these, though cylindrical, 
are stayed in the manner shown. 


* Journ. Iron and Steel Inst., vol. cxxiv, page 170 (1931) 
t Comptes Rendus, vol. 167, page 472 (1918). 


To avoid excessive thickness in the shells | 


The tubular stay is, | 
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| clearly, of equal value for flat surfaces, and has been 
|applied to such. We are informed that it is covered 
by a British patent and that foreign patents are 
pending. 








CATALOGUES. 


Mining Fans.—In the mining industry fans are used 
for a great variety of purposes. To show the suitability 
of their various products for these duties, Messrs. Black. 
man Export Company, Limited, 23, Queen-square, | 
| Southampton-row, London, W.C.1, have issued a six-page 
folder, dealing with units for main ventilation, furnace 
blast, smithy plant, office and bathroom ventilation, 
and dry dust and refuse exhausting, transporting and 
collecting plant. 

Industrial Gas Equipment.—We have received from 
Messrs. The Selas Gas and Engineering Company, 
Limited, Selas Works, Manchester, 15, the first number 
|of their house magazine, which bears the title The 

Industrial Gas Equipment Bulletin. This _ provides 

information on immersion heating, the Gas Light and 

Coke Company gas-fired combustion tube furnace, 
| all-steel furnaces for temperatures up to 600 deg. C., and 

| interlocking industrial ring burners. 

Metalclad Switchgear.—Units of metalclad switchgear, 
| with breaking capacities up to 150,000 kVA, and for use 
at voltages up to 11,000. are described in an illustrated 
mphlet sent by Messrs. The English Electric Company, 
imited, Queen’s House, Kingsway, London, W.C.2. 
Owing to compact design, it is particularly suitable for 
| situations where space is limited, and has the advantage 
of minimising building costs. An accompanying sheet 
deals with the firm's fractional horse-power motors, 
Conductors and Cables.—A number of folders received 
from Messrs. British Insulated Cables, Limited, Prescot, 
Lancs, deal respectively with steel-cored aluminium 
conductors for overhead power lines, for which the total 

| strength is claimed to be greater than that of an equiva 

| lent copper conductor, hard drawn copper, solid and 
stranded, circular conductors for the same duty, Thiokol 
sheathing for rubber insulated cables and wires, for 

| protection against petrol, oils and acids, and with 

| plumber’s metal. 

| Rotary Compressors and Vacuum Pumps.—A folder 

| received from Messrs. The B. A. Holland Engineering 

Company, Limited, 18, Victoria-street, London, S.W.1, 

refers to the advantages possessed by their rotary types 

of air and gas comp: rs, and vacuum pumps. They 

are claimed to be vibrationless, and to give continuous 

delivery, while they have no valves or valve springs, and 
no stuffing boxes. Further claims are made for the 
minimum necessity for attention, and the smallness of 
the floor space they occupy. 

Conerete Pipes.—Messrs. The Stanton I[ronworks 
Company, Limited, Stanton, Nottingham, have issued a 
pamphlet to show that engineers can now obtain concrete 
pipes of an appreciably higher standard than that set 
by the British Standards Institution. These Stanton- 
Hume concrete pipes are made centrifugally in revolving 
moulds, giving strength and density, while the Stanton- 
Cornelius flexible joint used for their connection allows 
for earth movements, while maintaining the ability 
to withstand high pressures. 

Pipe Covering Compositions.—Cranham, a product of 
Messrs. J. H. Sankey and Son, Limited, Aldwych House, 
| Aldwych, London, W.C.2, is a heat-insulating covering 
| for pipes, tanks, boilers, &c. Literature sent out by the 
| firm shows that it is made in three qualities, for high 
pressure steam, for low pressure steam and hot water 
systems, and for domestic work. Tests conducted by 
| the National Physical Laboratory show that the first 
has an efficiency ranging from 81 per cent. at 300 deg. F., 
to 94 per cent. at 1,000 deg. F. 

Aluminium Alloys.—A data sheet, issued by Messrs. 
High Duty Alloys, Limited, 81, Buckingham-avenue, 
Trading Estate, Slough, deals with compression tests on 

}aluminium alloys, particularly wrought Hiduminium 

| R.R. As aluminium alloys flow under pressure, and thus 
at the time of fracture of a standard compression test 
specimen has an actual area much greater than the 
original one, used in calculating results, it is thought 
advisable to make observations for specific stresses. In 

| this data sheet results are given for 10 per cent. and 50 per 
| cent. proof stress, which are considered to be of much 
greater practical value than the actual breaking load. 








END OF THE ONE HUNDRED AND THIRTY-NINTH VOLUME. 
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thoroughly practical. 





THE GANTT CHART 


By Wallace Clark. Witha Foreword by B. Seebohm Rowntree, C.H., J.P. 


This book describes the management methods devised by Henry L. 
Gantt, one of the American pioneers of the science of management. 
The methods of charting described are extremely ingenious and 
They can be applied to planning, production 
recording, stores-keeping, cost-keeping, bonuses, and many other uses. 
Ali engineers, business men and consultants should follow the methods 
described in order to achieve new economies and greater efficiency. 


Obtainable from booksellers or direct from :— 


PITMAN 


PARKER STREET, KINGSWAY, LONDON, W.C.2 





7858 











COLONY OF BRITISH GUIANA. 
GEORGETOWN SEWERAGE AND WATER 
COMMISSIONERS. 


A pplications are invited for 
the APPOINTMENT of CHIEF ENGINEER 
TO THE COMMISSIONERS. 

The Sewerage System of Georgetown comprises 
the sewace collecting system which is divided into 
24 Areas each having a fully automatic underground 
dectric pumping station. The 24 Pumping Stations 
supervised by an automatic electric signalling system 
deliver the sewage into a common rising main dis- 
charging into the sea via the Sea Outfall. The Water 
Supply system consists of a semi-automatic electri¢e 
pumping station taking water from an irrigation 
tana! and delivering into the City water mains. 

The post is that of the Commissioners’ Chief 
Exeeutive Officer and the duties consist of the 
administration of the Department, the organisation 
of the maintenance and operation of the Sewerage 
and Water Supply Systems and the Repair Work- 
shop, and the advising of the Commissioners on all 
matters appertaining to the efficient and economical 
running of the plant under their control. 

Applicants, who must be of British nationality 
and between 30 and 40 years of age, are required to 
be fully qualified electrical Engineers, with a sound 
knowledge of mechanical engineering and have 
good practical experience of transformers, electric 
motors, automatic control gear, supervisory systems 
and centrifugal pumps. Previous experience in an 
executive capacity is essential and applicants must 
be corporate members of either the Institutions of 
Civil, Electrical or Mechanical Engineers and 
pessess a knowledge of office routine. 

SALARY, £700, rising by £50 each year to a 
Maximum of £800 per annum with free quarters 
and travelling allowance. Free first-class passages 
at commencement and termination of agreement 
will be provided for the successful candidate and, 
if married, for his wife and up to two children. 

The agreement will be for 3 years in the first 
instance, and 3 months full pay leave may be granted 
at the termination of the agreement. A strict medical 
examination will be required before acceptance. 

Georgetown, a city of 60,000 inhabitants, is the 
eapital of British Guiana the only British Colony 
on the South American mainland. The climate is 
sub-tropical, healthy for Europeans and immune 
frem hurricanes and seismic disturbances. The 
cost of living is moderate and there exist ample 
facilities for sports and other amusements 

Applications, stating age, birthplace, and whether 
Married, also giving details of education, training 
and experience, referring particularly to qualifications 
Mentioned above, and accompanied by copies (not 
originals) of not more than four recent testimonials 
from recognised authorities, to be addressed and 
— to undersigned, not later than 31st July, 


GEO. D. BAYLEY, 
Secretary to the Commissioners. 
Town Hall. Georgetown, 
Demerara, British Guiana. 


sth June, 1935. U46 


EDUCATION COMMITTER. 


PHE TECHNICAL COLLEGE. 
ncipal: E. R. Verity, B.Sc., A.R.C.Se. 


ERLAND 


vplications are Invited for 
he POST of LECTURER in the DEPART- 
)F MECHANICAL AND CIVIL ENGIN- 
The position is a whole-time Appoint- 
mencing Ist September, 1935. Salary in 
with the Burnham Technical Scale. 
ates must a good Honours Degree in 
ng and should have experience in industry 
ing. 
r particulars will be sent by the Principal, 
| College, Sunderland, on receipt of a 
i addressed envelope. 
tions must reach the undersigned not later 
lay, 16th July, 1935. — 
ing will be a disqualification. 
HERBERT REED, 
Chief Education Officer. 
Offices, 
1 Street, 


rland. 


U 23 


ightsman for Detailing 


ciprocating Pumps and Layout.—Address, 
es of ENGINEERING. 





MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 
(Faculty of Technology in the University of 
Manchester.) 


APPOINTMENT OF 
LECTURER IN MECHANICAL 
ENGINEERING. 


The Governing Body invites 


A pplications for an Assistant 

LECTURESHIP EN MECHANICAL EN- 
GINEERING in the College of Technology, with the 
title and status of Assistant Lecturer in the Univer- 
sity of Manchester. 

Salary : £300 per annum (subject to any deduction 
affecting full-time members of the College Staff under 
the National Economy (Education) Order, 1931). 

Conditions of Appointment and Form of Applica- 
tion may be obtained from the REGISTRAR, 
College of Technology, Manchester. The last day 
for the receipt of applications is TUESDAY, 9TH 
JULY, 1935. 

Canvassing, either directly or indirectly, 
disqualify a candidate for appointment. 

B. MOUAT JONES, 
Principal of the a 
J 24 


ASSISTANT 


will 


ROBERT GORDON’S TECHNICAL COLLEGE, 
ABERDEEN. 


MECHANICAL ENGINEERING DEPARTMENT. 


A pplications are Invited for 
e POST OF LECTURER. Candidates 
should be graduates in Engineering with works and 
teaching experience or equivalent qualifications. The 
successtul candidate will enter upon duty on the 2nd 
September or such other date as may be arranged. 

Commencing salary £250 to £300, according to 
qualifications an experience, rising by £15 annually 
to £360. 

A scheme of co-operation exists between the 
Technical College and the University of Aberdeen 
for providing courses leading to the Pass and Honours 
Degrees of B.Sc. in Engineering. In Evening Classes 
courses leading to the Ordinary and Higher National 
Certificates in Mechanical and Automobile Engin- 
eering are provided. Candidates should state any 
qualifications they may possess with special reference 
to these courses. 

Applicants should lodge, on or before 31st July, 16 
copies of a letter of application with the undersigned, 
from whom a statement of duties and further par- 
ticulars of the appointment may be obtained. 

JAMES McKENZIE, 
Secretary. 
Robert Gordon’s Technical College, 
Aberdeen. 


25th June, 1935. U 58 


BATTERSEA POLYTECHNIC, 
LONDON, 8.W.11. - 


MECHANICAL AND CIVIL ENGINEERING 
DEPARTMENT. 


The Governing Body invite 


A Pplications for the Post of 
FULL TIME ASSISTANT LECTURER IN 
CIVIL ENGINEERING. Candidates must hold a 
good Honours Engineering Degree and have had 
good practical experience, both in works and drawing 
Office. Maximum age limit upon appointment 35 
years. Salary according to the London Burnham 
Scale for a Graduate Assistant, less 5 per cent. 
Superannuation deduction. Particulars of the 
ition ean be obtained upon application to the 
RINCIPAL. U 50 





DUDLEY AND STAFFORDSHIRE TECHNICAL 
COLLEGE. 


Principal: ARNOLD W. GIBSON, B.8c., 
M.1.Mech.E. 


Required in September next, 
Vv a@ LECTURER IN PRODUCTION ENGI- 
NEERING. Industrial and teaching experience 
essential. Salary in accordance with the Burnham 
Scale (Technical). 

Application Forms, together with other informa- 
tion, may be obtained from J. WHALEY, Clerk to 
the Governors, Education Offices, St. James’s Road, 
Dudley, to whom they must be returned not later 
than Wednesday, 10th July, 1935. J 








THIRD EDITION 


-* 





REVISED 


INTRODUCTION TO THE STUDY 
OF PHYSICAL METALLURGY 


By the late WALTER ROSENHAIN, F.R.S. 
Revised by JOHN L. HAUGHTON, D.Sc., F.Inst.P. 


(Principal Scientific Officer in the Dept. of Metallurgy, 
National Physical Laboratory.) 


Price 20s. 


Owing to many additions of text and illustrations the new edition 
of this standard work has been entirely reset. 


It is practical and explanatory without being in the least abstruse, 
and is specially suited to University and Technical College students. 


CONSTABLE 


& ENLARGED 


net 
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Janted, a Mill Manager 

with experience of CONTINUOUS SHEET 

BAR AND BILLET MILL PRACTICE. Applicants 

must state age, salary required and particulars of 

experience. If application proves satisfactory in 

other respects references will be required.—Address, 
U 21, Offices of ENGINEERING. 





Mechanical Engineer, age 35 


to 40, with extensive experience in the 
design and layout of special and standard manufac- 
turing equipment, REQUIRED by large Engineering 
Firm in the Midlands. Only applicants with good 
“‘time sense,” and proved ability to take full 
responsibility without supervision, will be considered. 
—Apply, with full details of age, experience, 
when free, and salary required to U 36, Offices of 
ENGINEERING. 


Fre! Engineer Required 


with knowledge of gas and oil firing of indus- 
trial furnaces, gas maagufacture, pyrometry, and 
furnace design. Graduate with about two years’ 
practical experience preferred.—State salary required 
to U 27, Offices of ENGINEERING. 


° 7 ° ° ° 
J nior Engineering Assistant. 

Experience in Surveying and general Civil 
Engineering, preferably Harbour work. Temporary 
appointment for three years. State salary required. 
—Apply, A. E. BUTTERFIELD, M_.Inst.C.E., 
Engineer, Humber Conservancy Board, Hull, U 53 


}xperienced Sales Engineer 
4 REQUIRED to handle sales of Engineers’ 
Small Tools in the Midlands. Applicants should be 
thoroughly practical men with experience of demon- 
strating and selling small tools. Give full particulars 
in strict confidence, including age, experience and 
salary required.—U 52, Offices of ENGINEERING. 


Byrectors with first-class 


experience of installation of Baths Filtration 
Plant and Water-Softening Plant REQUIRED at 
once by leading water purification company.— 
Apply, giving fullest particulars of previous 
experience, age and references to U 34, Offices o 
ENGINEERING. 


DP 2ughtsman and Designer 
with extensive experience in dust collecting 
and similar plant WANTED immediately by London 
Engineering firm.—Applications with age, education, 
experience and fullest details to U 32, Offices of 
ENGINEERING. 


G tructuralSteelwork Draughts- 
hk MEN with bridgework experience, WANTED 
immediately in London area.—Apply, stating age, 
experience, salary required and when free, to T 974 
Offices of ENGINEERING. 





Dzaughtsman -Designer 
REQUIRED industrial and electrical instru- 
ments, control and gauge board N.W. London 
district.—Applications, stating experience, age and 
salary required to U 28, Offices of ENGINEERING. 


\ Tanted.—Mechanical 

DRAUGHTSMAN for chemical plant and 
furnace work. Near London.—Addreas, U 29, Offices 
of ENGINEERING. 





raughtsman Required. Must 
have had experience in detailing Steelwork 

for Steel framed buildings, &c.—State age, experi- 
ence and salary required to DORMAN, LONG 
& CO., LTD., Cringle Street, Nine Elms Lane, 
8.W.8. U 39 


[)aughtsman Required for 


Works in Luton. Only those with experience 

in Machine Tools, Small Tools and Press Tools need 

apply, with full particulars of age, experience and 
y required to U 55, Offices of ENGINEERING. 


Draughtsman Required 


immediately for well-known London firm 

of Engineers — in High Speed Purifying 
Machinery. Previous knowledge not necessary. 
Must be experienced in the preparation of general 
arrangements and detailed working drawings. 
fhe oe steply — —y pene of training, 
. ence, Salary required and w i ‘ 
U 60, Offices of ENGIMRERING. a 


+ ° 
\\ anted, Draughtsman with 

experience in D.C. Control Gear.—Apply, 
stating age, experience and wage required to :— 
SUNDERLAND FORGE «& ENGINEERING 
coO., LTD., SUNDERLAND. U 40 


Lit Draughtsman with 


experience REQUIRED, used to layouts, 
etc.—Apply, in writing, to J. & E. HALL, LTD., 
Dartford, Kent, stating age, experience and salary 
expected. U 47 


anufacturing and Contrac- 


ING Engineers’ Clerk, Accounts, Costs 
General.—Address, U 56, Offices of ENGINEERING. ~ 


TO ADVERTISERS UNDER BOX NUMBERS. 


[the Proprietors are prepared, 
yaEBor - . a applicants, to INSERT, 
that vacancies are filied. a a 








SITUATIONS WANTED. 


i you are unable to obtain 
the MAN you REQUIRE why not insert an 
} ~~ meee in our “ Appointments Open” 
umn, 
This is the quickest way of i 
possessing the qualifications von soquire. eathions 


y = <A » ~4 me > first four lines or under, and 
- ne after. vertisements 
to Mid-day on Wednesday aa Seacee a 


(j-1.Mech.E., Age 29, Seeks 


POSITION of responsibility with prospects 
4 Years all-round Apprenticeship, 8 years D.O., 
including 5 years Mech. Design Electrical Apparatus. 
A.M.I.Mech.E. Exam.—Address, U 41, Offices of 
ENGINEERING. 


Situations Wanted, etc, continued on Page 51. 
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AlR~COMPRESSORS 


For operating Air Chucks, Air Vices, Air Tools, Air 
Presses, Spray-Paint Plant, Fire Sprinklers, etc. 


Displacements 2-88 cu. ft. per min., suitable 
for pressures up to 150 Ibs. per sq. inch. 


WRITE FOR FULL DETAILS. 


IB.E)N. [PATENTS 


Gorst Road, Park Royal, London, N.W.10. 
Telephone : Willesden 2066 (4 lines) 7934 

















FLEXIBLE BEARINGS 
are now in use/ 


NDRE Silentbloc Flexible 
Bearings are suitable for all 
oscillatory movements with a 
limit of approximately 45° of 
neutral axis. They definitely 
eliminate 
VIBRATION, LUBRICATION, 
REPLACEMENTS, FRICTION, 
NOISE AND WEAR 
and can provide an air tight joint | 


for liquids or gases. Ineffici — 
Silentbloc can be supplied to | netricient power transmission means lower 


carry loads from 10 Ibs. to 12 tons production and profits. Renold chain drives, 
with a large angular movement available from stock for loads from | to 100 
or much greaterloads with smaller | H.P. are certified by N.P.L. test actually 


anon to deliver 98.9%, of the power you pay for. 
Our experts are ready to co- 


operate in solving any of your 
problems in adapting Silentbloc | ‘ D 
for any particular purpose. 


Why not write us for further 


a CHAIN DRIVES 


ANDRE (SILENTBLOC) LTD., THE RENOLD & COVENTRY CHAIN COMPANY, LTD., 


Victoria Gardens, Ladbroke Road, Notting Hill Gate, W.II. RENOLD WORKS, MANCHESTER, ENGLAND. 706 











Telephone : PAR® 9977 7003 











BUYING _ PISTON RINGS - 








See STANDARDS 


— wt Mle L SIZES UP TO 72 INCHES DI 
———v lie 40 YEARS SPECIALISED EXPERIENCE é 
PRODUCES THE MATERIAL, THE ACCURACY, & THE FINISH 


OF THE PRODUCTS OF 








MO co iTb 


on oad, Phone No -41874 | 
SHEFFIELD. ‘ 


en atl 
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“* ENGINEERING * CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS 


Contains the Telegraphic Addresses, Codes and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 
for the use of Foreign Buyers, in German, French, Italian, and Spanish. 
A copy of the current edition will be sent gratis on application to the Publisher. 
THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JULY 19, 1935. 


PETER=-WITH ONE EXCEPTION 


With one exception Peter is an ordinary little fellow. Chubby, likeable, just five-and-a-half, full of life and fun and on occasions—be it admitted—of naughtiness. 

Just now Peter's rather important for this is his first term at school, and he's grap with the intricacies of “ABC” and “ Twice-Two"’: difficult subjects to all men 
of five-and-a-half but even more difficult in Peter's case because—bad luck— he’s blind. That's his One Exception. 

Peter learns reading, writing, and ‘rithmetic through the medium of “ Braille "—dull stuff compared with the coloured picture books of most five-and-a-halfs, However, 
he’s a stout lad is Peter, and he’s making great progress. Would you like to know more about him? How, in spite of his “One Exception,” he is being educated 
and, when older, technically trained and usefully employed. 

There is a long waiting list of “ Peters” throughout the British Isles, for whom training and accommodation must be provided in the immediate future. 

Will you help with a donation or annual subscription? Any sum, large or small, will be g gratefully received. 

Here is a suggestion. Your eyesight is worth 3d. a year to you. Send Peter and his handicapped pals 3d. for every year you've had it. Now, please, in case it 
slips your memory. Good idea ? 

The Chairman, SCHOOL FOR THE BLIND, Swiss Cottage, London, N.W.3. (Founded 1838) 
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Panel Beading 


is another of the 
many jobs on which 
it pays to use 


Compressed Air 
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Illustrations by 
courtesy of Messrs. 
i} Motor Panels 
(Coventry) Ltd. 


Hammers and Vibrator at work 
on car body and door panels. 


|| 


London Office: . - - Broad Street House, E.C.2. 


SEND FOR THIS j- 
BOOK 


Engineer's Note Book Series 
No. 1 








P U B L S H E y F R E E ' _ Contents include sections on the Mechanical 
B y T y E \f — \ Properties of Brasses, Gilding Metals, 

Corrosion Resistance, the Joining of Brass 

¢ “\ by Soldering, Brazing and Welding, 

A S $ 0 C | AT | 0) N , : Sections. The publication also includes 

some results of recent researches into 


Leaded Brasses, High Tensile Brasses, 
COPPER DEVELOPMENT 
Brass for Presswork and Extruded 
brasses and copper zinc alloys. 


@® A companion book on 
COPPER will be issued shortly. 
A copy will be reserved for you 
and sent when ready, if you 
wish. Another booklet in the 
same series on Copper-Steels 
to Resist Corrosion is already 
available. 
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The Copper Development Association is a non-com- 
mercial body which has been established to collect and 
distribute information, and to develop applications 
and processes connected with copper and its alloys. 


COPPER DEVELOPMENT ASSOCIATION, THAMES HOUSE, MILLBANK, LONDON, S.W.1, 
Telephone : Victoria 3912. Telegrams : “ Cuprum, London. 
Es 
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/ 4 DREDGING PLANT 


TO THE LARGEST DIMENSIONS 
AND CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, 
PATENT DIPPER DREDGERS, BUCKET 
HOPPER DREDGERS, SUCTION HOPPER 
DREDGERS, HOPPER BARGES, PIPE 
LINES, FLOATING CRANES, etc. 











rayzRer 
erie BART 





NEW BUCKETS, LINKS, PINS, GEARING, 
etc., supplied for existing Dredgers. 
L 


FLEMING & FERGUSON, Liz. 


SHIPBUILDERS & ENGINEERS, 
PAISLEY, SCOTLAND. 
; . ; "Phone: Paisley 2648. Teleg. Address; “‘ Phoniz, Paisley.” 
— ———Ee — 1 London Agents : Messrs. Nye & Menzies, L 4 
62, New Broad Street, London, os _ 
Telephone; LONDON WALL 4846 


aaa" aa" a" a" oe 8 
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Twin-Screw Trailing Suction Hopper Dredger “ Fitzroy,” built for the nd G for Rockh ing capacity 1,000 cubic 
yards per hour. Vessel can suck from its 800 ton hopper delivering te a distance of 1,000 feet to a height of 6 leet, 











BRITISH 
MADE 
MEASURING 
MACHINES 


G. CUSSONS, LTD., 


The Technical Works, 
MANCHESTER, 7. 


FRICTION CLUTCHES 


All Types. Satisfaction Guaranteed. Send us your enquiries. 


W. R. ANDERTON & CO., Clutch Specialists, 


CASTLETON, ROCHDALE. 
"Phone No.: 5854 Castleton, Rochdale. Telegrams: “ Clutch, Castleton, Lancs.” 






























The bigger the casting the better for 
Barimar 


Frankly, Barimar likes big castings to weld, 
because any “small” welding people say such 
repairs are ‘‘ impossible,” and go off wagging 
their heads. Get your opinion from Barimar 
and save errors. Barimar’s equipment 
handles castings up to 1otons. Barimar can 
machine and clean up big castings to make 
them like new, often better than new, 
because weak parts in design have been 
*‘ built up” by welding. 

Barimar Scientific Welding «can repair 
almost any broken part in any metal or 
alloy and protect you by Barimar money- 





2 tons 4 cwts. Cast Iron Condenser Casing, measuring 12 ft. long, 5 ft. high and 5 ft. wide. Porous and 
defective over a large area. Some parts had to be cut right out and new parts cast and welded in. 
We had our instructions, to hustle, from probably the largest engineering concern in this country, as back guarantee. You can place the 
condenser was wanted on important contract overseas. We delivered in 3 days. Barimar Guaranteed. responsibility for. the welding repair on 
Barimar meets you in emergency and will put on night and day shift, work holidays and Sundays, to do 


Often Barimar can accomplish in hours, work that a foundry would need weeks to complete. 


Barimar. 
really vital repairs. 


¥ Pent aggetipeaabincgetcne, All parts sent by rail should 
Write letter | be Carriage Paid, advise by 


head} letter. Put your name on 
I r boat ; oa As rod labels as sender. 
or bookle 
“ ° ’ Scientific Welders to 
Barimar’s | 


BIRMINGHAM : _ 
116-117, Charles Henry Street. 
CHESTER : 








| . ° bP 
| Welding Repairs fr 


<== «Gua ques ciel. aoe 67, Brunswick St., Ardwick Grn. Telephone; HOLborn 5572. 


Chief Factory: 14-18, Lamb’s Conduit St., London, W.C.1 


Barimar will co-operate with you on big repairs by doing 
the welding, either on the site, or in the nearest Barimar 
Factory. Always consult Barimar first. Our advice is free. 


' f 409 
Engineering Trades . 


NEWCASTLE-ON-TYNE : 
31, The Close, Quayside. 


GLASGOW: 
Tadegrams: “ Bariquamér, Holb., London.” 134, West George Lane. 
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EXCAVATORS | 




























yard 
model 


keeping 


These are not theoretical figures—they are just 
ordinary work-a-day performances during opera- 
tions for the new railway bridge on the York- 
Scarborough Road. 

The building up of a gradual approach to the bridge 
required a great quantity of soil, and for that 
purpose a Smith Standard }-yard model mounted 
on a full caterpillar track was used. It worked 
so fast that a fleet of 12 lorries were kept 


THOMAS SMITH & SONS (Rodiey) LTD. . Rodiey, LEEDS 
EP LT SS A TE a AS ee 


I2 lorries constantly 


19,766 


cu. yards 














busy 


constantly busy, and during one test the excavator 
actually filled three wagons in 3} minutes—a total 
of 84 cubic yards—with I7 cuts. The maximum 
output for one day was 560 yards—an exception- 
ally fine performance, especially since the material 
was gravelly soil. 

These facts and figures are not quoted as an excep- 
tional feat—they are typical of the power and per- 
formance obtainable from every Smith Excavator. 
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Completely NEW ~ 
High-Speed Welding Electrodes 


From Philips world renowned labora- complete reliability. Each is uniform 
tories and welding experience comes throughout — critically examined as 
a completely new welding Electrode, to material and “proved” by X-Ray. 
by far the best yet developed. Higher ‘Maximum .speed and uniform welds. 
speed combined with greater efficiency, Specify Philips there’s an Electrode 
easy welding, increased elongation, for every welding job. 


HILIPS~” ELECTRODES 


FOR HIGHER SPEED AND’ BETTER WELDING 


COUPON— To PHILIPS INDUSTRIAL, Philips Lamps. NAME 
Itd., 145 Charing Cross Road, London, W.C.2, 












Sebi die ttaadalict ele d --cccceccscesees BE IE Biter cicesncccencesesscecchiniiil 





Electrodes and Welding Rectifiers. 
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BLAKES HYDRANS 


raise water without HIGG 
cost for power I BIRMINGHAM. 6 


Cost Uttle to instal and 
nothing to run. 
A Hydram cuts out coal, oil, 
steam and labour costs. It 
raises & portion of the water 
used for driving it. Many 
Hydrams have been in use for 
30 and 40 years without costing 
their owners 20/- for renewals. 
sands of our Hydrams are 
at the present moment raising 


BLAKE’S HYDRAM “***" from very. small springs 
and streams to high level points 
or self-acting pump hese te fo led - 
Catalogue No. 34 sent free 





a ENGLAND 







Have a copy for reference. 
It gives many helpful ; and ill ’ for 
setting out and engineering hydram installations. 


JOHN BLAKE LTD. 
Water Supply Engineers, ACCRINGTON 
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ALL DIRTY METALS 
IN ONE 
OPERATION. 


THOMAS & BISHOP LTD 
37, TABERNACLE 7 N 


Be ht ll IN t 4 
MECHANS LIMITED, 
Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 

10, Princes Street, Westminster, S.W.1 


See Illustrated Advertisement appearing b 
June 7 6418 


The CLYDE STRUCTURAL IRON CO. Ltd. 


Clydeside lronworks, Scotstoun, Glasgow 
MANUFACTURERS OF 
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Iron«Steel Roofs, Buildings, Do you know that we make etectric 
Workshops, kic., &c. motors up to 80 H.P. at 1000 r.p.m. 
London Agents-GiLLespie & Co., Ltp., Leadenhal All sizes are competitive and our 
ase Buildings, 1, Leadenhall Street, B.C.3. 7813 products p hes = 
GUARANTEED FOR EVER! 
Al 
Accuracy 
& Durability STL 
are required |] LBIAMINGHAM BRISTOL CARDIFF GLASGOW LEEDS LIVERPOOL LONDON MANCHESTER NEWCA a 
TWE LEA RECOROER Co.ATO NOTTINGHAM PETERBOROUGH SHEFFIELD WOLVERHAMPTON . 
Recorder House Corabresk. Manchester : 

















GWYNNE PORTABLE) p 
SALVAGE PUMPING SET 


SUPPLIED TO 


PORTSMOUTH CORPORATION 


429 pangs or 


Fitted with single inlet sewage 
pump, with 9-inch branches. 


DUTY : 1650 gallons of unscreenes 
sewage per minute, at 47 fee 
total gauge head, 1000 revs. pe 
minute, 40 H.P. engine. 


774 


GWYNNES PUMPS LTD 
HAMMERSMITH, LONDON, W: 
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PENGER 


SACK HANDLING PLANT 


The cost of handling sacked products can be reduced to 
the lowest possible figure with the aid of our handling 
machinery. Spencer Spiral 
Chutes, which cost nothing 
to run, are enabling firms both 
large and small to increase 
production and profits. 








a Dt a ae 


We will gladly send our 
illustrated booklet on 
handling machinery to 
your business ress. 


: SPENCER (MELKSHAM) LTD. 
MELKSHAM WILTS. 
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FOR AUTOMATIC 
REDUCING gine msc 
VALVES ff 


& 
PRESSURE 
REGULATORS 
for 
team, Aire 
or Water. 
Suitable Designs 
for all conditions 
& pressures. 
Bronze, iron or 
Steel Bodies. 
Send for tos Pompiitet: 
















They save HEAT &- 
therefore save MONEY. 
Entirely Self-contained. 


No Cost for eep. 
Send for r 4 pense 














GEIPEL 


ELECTRIC CABLE, MOTOR STARTERS AND 
AUTOMATIC CONTROL; The “RAPPER” Tool, STEAM TRAPS 


WILLIAM GEIPEL LTD. Head Office : 


156-170, BERMONDSEY ST., LONDON, 8.E.1. 
Cable Works: "7 


WEMBLEY, M’SEX. 7676 
ASTLE 
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= PRATCHITT BROS. LTD., Encineers, CARLISLE. 
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ROTARY DRYERS. : 
HOT AIR AND PATENT FILM -DRYERS. 
GENERAL ENGINEERING PLANT. 
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"VOKES 








FILTERS 










Fuel and Lubricating Oil units 
with quickly renewable inserts. 


The two Vokes Filters illustrated 
are both Triple Oil Filters with 
three stages of Filtration, the 3rd 
stage being finer in effect than any 
other in existence. 









€.27 FILTER, cut away to show 
oll filcering elements. 










You take a very practical step to 
ensure against Fuel Pump troubles 
when you fit these Vokes Filters. 









Also manufacturers of unique types of twin and 
reversible Fuel and Lubricating Filters. 


Whatever your problem of filtration ask 
VOKES—the pioneers—about it. 


Cc. G. VOKES LTD. 


Vokesaccess House, 
95-97, LOWER RICHMOND ROAD, 


PUTNEY, LONDON, S.W.15 


"Phone: 
Putney 5851/2. 















E.29 FILTER, showing design of 
oil filtering elements, 






) ‘Grams : 7 
Vokesaccess, Put, London. 7767 
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CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN ana 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes, 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &« 

RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all 

requirements. 


SPECIAL STEEL ofall kinds for constructive purposes. 










THE 


STEEL COMPANY SCOTLAND 


37, RENFIELD STREET, LIMITED. 
GLASGOW. wait 







TELEGRAPH 
ADDRESS 


Tt) ,- 
STEEL GLAsGow. 


HEENAN AND FROUDE, LIMITED 


Froude Dynamometers, Heenan Electric Dynamometers, Complete canvas of 
Test Shops, Water Coolers, Oil Coolers for Transformer and Quenching Oils, Air 
Coolers for Ventilating Turbo-Alternators, Air Filters, Air Heaters, Heat 
Exchanges, Refuse Disposal and Utilization Plants, Mechanical Balers for Scrap 
and Salva Material, Wire and Strip Forming Machines, Structutal Steelwork. 
WORCESTER ENGLAND. 























Se, years experience 
makes Hyatt Bearings 


Hyatt were the pioneer 
flexible 


bearings and have be- 


anti - friction 


hind them a wealth of 
experience unparalleled 
in this field. Their 
feature of flexibility 
coupled with the auto- 
matic lubricating 
action of the spiral 
rollers makes them 
especially suitable for 
use where the con- 
ditions of service are 
particularly arduous. 


A new catalogue has just 
been prepared. A copy will 
be sent free On request 






Delco -Remy & Hyatt, I‘ 111, Grosvenor R¢ London. SW 
LIES SS ES AT SAORI APRA 


H. I. T.G.S. 
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BRIGHT STEEL 
STRIP 


Supplied in all qualities from 
the finest Razor Blade | to 
Low Carbon Deep Drawing— 
Sanderson’s Cold Rolled Strip 
is uniform in analysis, thickness 
and width. 






eal 


x RTI333 
Barvoo ClTAMe 
a TAPP. 



















Our Cold Rolled Strip can be 
rolled to the finest limits of 
accuracy, and supplied in the 
hard-rolled, half-hard, medium- 
soft, and dead-soft conditions. } 










Special Qualities :— 







High Carbon Strip, Spring 
Steel, Special Silico Manganese 
Spring Steel, Dead-soft Deep- 
drawing qualities. 


SHEFFIELD 
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In all quarters 


of the Globe..... 


stand Steel Structures bearing testimony 
to the excellence of HORSELEY-PIGGOTT 
workmanship. 


Soe SAR TA 


Our long experience and ex- 

ceptional manufacturing and 

technical resources are at your 
service. 


Seeger er — 


The Bolivia Viaduct, South America, Piers 
at Port Elizabeth, South Africa and British 
North Borneo. 
Nigeria, Warehouses for Mexico, Hong Kong 
and the Assam Bengal Railway. 
the Queensland Government, Japan and the 


Gold Coast. 


thousands of contracts we have successfully 


HORSELEY 
BRIDGE & 
THOMAS 


Jetties for Penang and 


Bridges for 


PIGGOTT 
LTD. 


TIPTON, STAFFS 


These are just a few of the 


completed in practically every Country in 








the civilised world. 

















Where low power consumption, strength, and reliability 
are the essentials sought for in the industrial application 
of propeller fans, there is only one fan to specify— 


Sturtevant. Thousands of Sturtevant Propeller Fans 
are in use in almost every phase of industry for general 
ventilation, fumes exhaust, and a host of other duties. 
The illustration above shows Sturtevant Propeller Fans 
in one of six paint spray booths at an important coach- 
building firm. 

Why not obtain particulars of Sturtevant Propeller 
Fans? They are given in our publication D 1033. 


STURTEVANT 


ENGINEERING COMPANY LimiTeD 
149 QUEEN VICTORIA ST.. LONDON. €E.C.4. 




































MANUFACTURERS OF 
WELDED TUBES 


LARGE STOCKS. 
ATTRACTIVE PRICES. 


GLYNN BROS. L™” 


PARK ROYAL ROAD, 
LONDON, nw.1o. 


Telephone :—Willesden 701! (4 lines). 
























4B—HERBERT 4B 


HEAVY GEAR CUTTING. 


have a staff of gearing specialists to design gears and to 
ive reliable advice on all gear cutting problems and an efh- 
ear Cutting Department equipped with modern machines. 


W* 
cient 


We can deal immediately with either complete gears or cutting 
teeth on customers’ blanks. 


Dia. Face Pitch 
|Spur Gears up to... .» 8ft.6in. I5in. 4D-P. up to 3} in. CP. 
Helical and Spiral Gears up to 4ft.0in. 9in. 4D.P. upto 1}D-P. 
Double Helical Gears up to... 4ft.0in. 8in. 2}D-P. 
Worm Gears up to ee AS — 3 in. C,P. 
Bevel Gears up to... és 5ft.O0in. 13in. 34in: CP. 6999 








ALFRED HERBERT LTD. COVENTRY 
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ALFRED HERBERT LTD. COVENTRY 


HERBERT 


BRITISH-MADE LANDIS SCREWING MACHINES 








IMMEDIATE DELIVERY 


WE can now deliver immediately a range of Landis- 
type Screwing Machines made -in England. 
These machines are of new design with drive by fast- 
and-loose pulleys or self-contained motor, and are offered 
at a really competitive price. 
They are equipped with genuine Lanco Dieheads and long- 
life chasers made by the Landis Machine Co., of America. 
Bolt Machines - . - lin, I4in.,, 2 in. and 2 in. 
Pipe and Nipple Machines - - . tin. and 2 in. 
Wide range of Lanco, Rotary and Stationary Dieheads 
and other sizes of Landis Pipe and Bolt Screwing Machines 
always in stock. 
Our Landis specialist is always available to assist in 
the solution of threading problems. 














6 MILES of Overhead Railway 
protected with TORBAY PAINT 


One of the many interesting examples 
where TORBAY Steel Work Paint has 
been applied with outstanding success 
is on the Liverpool Overhead Railway. 
This Railway runs the entire length of 
the Docks and is subjected to almost every 
conceivable atmospheric condition includ- 
ing destructive fumes which arise in this 
vast industrial area. 

The original specification called for a 
first-coating of TORBAY in the Con- 
tractors’ Yard, followed by further coats 
of TORBAY Brown Priming, Reddish 
Brown Undercoating and Maroon 
Finishing, all to be applied im situ. The 
work was re-coated three years after, 
but subsequently the iength of service 
for the paint coating was extended first 
to four years, and then to five years ; 
eventually the Consulting Engineers found 
that a six-year period was practicable. 
This performance you will certainly 
agree is something to shout about! You 
should use or specify TORBAY PAINT 
for all work, and we shall be happy to 
render you service and practical advice. 






— i 


THE TORBAY PAINT COMPANY 
4, Carlton Gardens, London, S.W. 1. 
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Herbert No. 22A Combination Turret Lathe with roller-bearirg spindle, continual use in our own works. 


patent covered bed and automatic lubrication. 


HEAVY TURRET LATHES FOR IMMEDIATE DELIVERY and Turret Lathes, up to 40 in. swing and 


No. 22A—28 in. swing. Hole through spindle 8) in. 
No. 24—33 in. swing. Hole through spindle 7} in. 


ALFRED HERBERT LTD. COVENTR 





HERBERT 


IN CAPSTAN & TURRET LATHES 













45 YEARS’ experience in the design, 
manufacture and application of 


all kinds of Capstan and Turret 
Lathes. 


Makers of the world’s finest Turret 
Lathes for the use of modern high-speed 
cutting alloys. 


300 Capstan and Turret Lathes in 


48 different types and sizes of Capstan 


with spindle holes up to 8} in. diameter. 


9976 
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THE BUILDING CENTRE 





1 58 NEW BOND ST. W! 








SOTO eee eee ERE EEE EER EEE EE EEE HE OEEEES 


: ~ The ideal covering for any : 

: Anderson’s ‘Belfast’ Roof is : 

: Anderson’s famous ROK : “ 
: Roofing. This combination : 

: ensures a roof that will re- : 

: mainweather-proofandsound : 

: for years, without further : 

: attention. 





: D. ANDERSON & SON,LTD. : 
>: PARK ROAD WORKS, : 
; STRETFORD. MANCHESTER. : 
: And at London, Belfast, : 
: Bicmingham and Glasgow. : 


SN 
Pitt OG 





”". but WE 
roofed it! 


Here is a building that presented a real There is no other form of roof construction 
roofing problem. It was built around a __ thatso effectivelycombines economy, long life 
corner with a span of 40ft. at each end. We  andadaptability as Anderson’s ‘Belfast’ Roofs. 
were asked to put a ‘ Belfast’ roof on it! Any shape, however irregular, can be covered 
Difficult though the task was, however, we — with Anderson’s ‘Belfast’ Roofs, whilst spans 
did it, as the photograph proves, because of 20ft. to 120ft. may safely be br ged. 
Andersons specialise in the roofing of un- _ Estimates and designs for Anderson’s ‘Belfast’ 
even areas and awkward shapes. Roofs are supplied free. 


BELFAST ROOFS 


LATTICE GIRDER 


wad tlt 








2 Ty 
CSOD Doe 








[JUNE 28, 1935. 


Incandescent 
Furnaces 


E for all Heat Treatment 
Purposes 


| | NOTABLE FOR 
i — —— ° c ECONOMY IN FUEL 
‘? oe a, LOW MAINTENANCE COSTS 


Battery of Coal Fired Furnaces for Heat Treatment of Crankshafts and other Enginezring Components. UNIFORM TEMPERATURE 


THROUGHOUT WORKING CHAMBER 
We supply Furnaces for all Industries. 


Coal, Coke, Town’s Gas, Producer Gas, Your Enquiries are Invited. 


Oil and Electrically Fired 


Separate Brochures for every industry. Ro HEAT COMPANY LIMITED 
NORTH:RN OFFICE: SELAS WORKS, CITY RD., MANCHESTER. ne BIRMINGHAM | mmeetie 


Te'ephone: Smethwick 0875-7. Telegrams: “ Repeat, Birmingham.” 


LONDON OFFICE: 16, GROSVENOR PLATE, S.W.! 


bay. Sirocco ENGINEERING Works \ 
Dye ALR O)) B- Co. Lrp. BELFAST. NORTHERN IRELAND % 
LONDON - MANCHESTER - GLASGOW - BIRMINGHAM - NEWCASTLE ° CARDIFF - BRISTOL - DUBLIN <q 


For /pformative Pubsication Ref. SF /37. hy 
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ELECTRIC TOOLS 


vr POWER anv SAFETY 


“Rotax ’’ Electric Tools set a new high standard for performance and safety. Their 

construction avoids all possible delay due to break-downs, and their power exceeds 

anything hitherto marketed. See the tools on demonstration at Burton, Griffiths, Fitted with 
“*Rotax”’ Safety 


or send to-day for complete catalogue. un ind ta 


bearings. Chuck 
spindle has 



















a 


1 
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Universal 
Drill 

A very powerful 
tool built for 
continuouswork. 

















“Rotax” Electric Tools include :—Universal Drills, High Cycle Tools, Sanders, Grinders, 


Polishers, Drill Stands, also frequency converters for high Cycle Tools. doubleballthrust 
bearings. 


“ROTAX” for POWER ana SAFETY 





5 in. Portable Drill 


A very powerful tool built for continuous work. 
Fitted with ‘*Rotax” Safety Switch and ball 





bearings. Chuck spindle has double ball thrust sata OMe MONTGOMERY STREET, ‘SPARKBROOK, BIRMINGHAM, 11 
bearings. Branches: LONDON. MANCHESTER ‘eens HIBOU, BHAMS - BELFAST 


7710 


gham.” 








locking steel laths 





HAND OR ELECTRICAL 
OPERATION. 


ALSO SHUTTERS TO COMPLY 
WITH THE L.C.C AND F.O.C, 
REGULATIONS. 

















MATHER: PLATT L™ 


PARK WORKS, MANCHESTER 
& 22,GRT.SMITH $T.LONDON.S.W.1 
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ECALEMI 
















mMecnamicall 
lMoricahion 


No modern machine can be said to be completely equipped 
to meet modern conditions unless its lubrication system is 
equally up-to-date. Higher speeds, heavier loads and intensive 
production all combine to make adequate and consistent 
lubrication more and more important. There is the right 
Tecalemit Mechanical Lubrication system available for your 
own product. 

TECALEMIT TECHNICAL ADVISORY SERVICE will gladly 
make proposals without obligation on your part. 


Why not investigate now ? 


TECALEMIT LTD. LUBRICATION SPECIALISTS 
Great West Road, Brentford, Middlesex 


Telephone : Ealing 6661 (6 lines) Telegrams : Tecalemit, Phone, Londcn 








The Tecalemi: 
“ Brentford” type 
Mechanical 
Lubricator. 

Sizes available 
for a wide range 


ef applications. 
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In the M. & C. system of belt conveying, the idlers are carried on the patented 


F bd r i n c rg e a si a g b 2 é : inverted troughing, which forms the backbone of the conveyor. The inverted 


li t M & Cc troughing is extremely light for its strength. What is more, it increases the 
@eee * @ life of the belt; it has a certain resilience, which allows the idlers to yield 
slightly as the largest lumps pass over them. This springiness has been proved 


C my WN V E Y I N G to increase belt life, especially if conditions are severe. 


§ T E FP 5 a N The inverted troughing protects the belt in other ways too. Any material spilt 
@ off the top run of belt is caught by the troughing, which forms continuous 


decking; material therefore cannot lodge on the bottom run, where it would 

cause wear, either violent or gradual. Inspection and adjustment of all idlers 

P is made easy. The belt can be seen at each return idler while it is running. 

ry i , : Unit lengths of troughing can be added or taken off, to give the required 
| length. Even when the conveyors are erected temporarily by rough labour, 


¥ 
y a | , ; accuracy is made sure by the inverted troughing. 
_-" , ‘ i a a x 
"4 ch + Problems no less vital than belt life have been tackled successfully by M. & C. 


a im i | , oid ; x Inverted Troughing Belt Conveying. It is used in installations of all sizes, 

Se alll He + * a] handling many different kinds of bulk materials, in all parts of the world. Let 

igs OF | oS f M.&C. send you booklet E.15, which gives particulars of M. & C. methods. 

2 et eee al A qualified conveyor engineer would gladly call upon you and explain 
=; ~ * Fa Sone * r. applications of the system to your own work. 

MAVCR & COULSON LTD., 47 BROAD STREET, GLASGOW, S.E. 

Londcn Office: 36 Victoria St.,S.W.1. Representatives in most Countries 


M. & C. Conveyor ready for putting on the belt. The inverted troughing is easily carried on 
light trestles. The troughing itself carries the conveyor across the spans between the trestles, 
and forms the top beam of the structure. 
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for 


DRIVING 


MACHINE 
TOOLS 
of 
EVERY DESCRIPTION 
pWiretelaslel(-14-Mm tart Mel s 
9 electric motors, both 


constant and variable 
speed,with appropriate 
Motor with control gear. Helical Geared Moto, Uni 
ting at any for low Speed drives g ” 
to 25 RPM. 





ELECTRIC | 
S) ac.enc. VIQTORS 















AC. induction 


feet for moun 
angie. 






Own 









A.C. Stator & Rotor Unit for 


building into machine tool. 









BILH Built-in Motors 
tale Mm @lelalaustl Mm Cit: tam 


nm integral part of 
j ng 








D.C. Motor for spieet A.C. Squirrel-cage motor 
with flanged frame for 


mounting, either vertical ee ti ith tical 
, ——s mountin einer verti 
or horizontal. can be of the change- . 9 . wth 

pole type to give two or horizontal. 


or more speeds 








ENGLAND 





THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUCBY. 
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For all capacities, all pressure 
bx all iemp 


Above: Pair of Weir direct- 
acting Feed Pumps, with patent 
Steam valve chest, ensuring 
positive action, freedom from 
short-stroking, and economy in 
steam consumption. For dis- 


Right: Weir Multi-stage Turbo charge pressures up to 250 Ib. 


Feed Pump, 500,000 Ib. per hour per sq. inch. 
capacity, 600 Ib. per sq. inch 


discharge pressure 


Below: Weir Electrofeedet 
multi-stage Boiler Feed Pump, 
with steam turbine standby 
Capacity 450,000 Ib. per hour, 
against a discharge pressure of 
750 Ib. per sq. inch. ‘Turbine 
fitted with automatic cut-in 


Starting gear 


if 
| 


’ 


ive zat 


SL OETTISE 


G.& J. WEIR LL"? Catrucart, GLAScow 
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The “‘ fibres” follow the con- 
tour of the section, being 
always at right angles to the 
main stresses imposed during 
service, thus offering maxi- 
mum resistance to failure. 


E.S.C. drop forgings are 
used by the leading 
automobile and aircraft 
manufacturers and for 
general engineering work. 


Your enquiries will receive 


prompt attention. Incorporates the steel interests of 
VICKERS-ARMSTRONGS (at Sheffield and Openshaw) and CAMMELL LAIRD. 


Registered Office: VICKERS WORKS, SHEFFIELD. 


GAYA (08 24-4 > “VAY TO) I CE OPW ,YAV,7,1 8 8 
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FAMOUS FIRMS WH®@ 


USE THE 


1C.I DEGREASING PLANT 


yf \ 


nquiries should be addressed to: 


E 
INDU 


Room 170ra, | 


A 


L CHEMICAL 
IES LIMITED 


L CHEMICAL HOUSE, LONDON, S.W.1 


aa 


CHESTER 
~ CANAL 


HAIN CLEANING on a big scale 

(an important routine factor of the 
Manchester Ship Canal Co.) is yet another 
field in which I.C.I. Degreasing Plant is 
proving a profitable investment. 
This plant offers you advantages of 
speed, economy and efficiency which 
you cannot afford to overlook if metal 
cleaning and degreasing is part of your 
production. It will do the job more 
thoroughly and at less cost than by any 
of the usual methods. 
Investigate the I.C.I. Degreasing Plant 
without delay. Leading concerns are 
adopting it. It can help you, too 
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THOS FIRTH & JOHN BROWN LTD 





S ‘ 
™ | 
f . 


SIXLEDA 
HIGH SPEED STEEL 


This steel is the logical step in the ultimate development of the famous 
‘“*Speedicut " range of High Speed Steels. The alloying of Tungsten critically 
balanced with Cobalt, Vanadium and other elements, has yielded a steel 
suitable for the heaviest duty encountered in the machine shop. It finds its 
application in taking heavy cuts on high tensile forged steel, in machining 
close grained cast iron and even, under favourable conditions, in machining 
austenitic manganese steel. Where other tools have failed ‘‘ Speedicut 
Sixleda "’ will generally solve the problem. 














SHEFFIELD 
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MILLING 
MACHINES 


Simple to operate. 
Unequalled rigidity: 


Telescopic brace with 
instantaneous locking. 


Brace guarantees accurate 
alignment each time it is 
locked: 





The illustration shows a Motor-driven M.E.2. 
type Semi-Universal machine, the sturdy lines 
and perfectly grouped controls of which will 
be readily appreciated. 





Sales Representatives for 


CRAVEN BROS. (mancuester) LI? Pa Beno og 


REDDISH - STOCKPORT stellen MANCHESTER. 





















ELECTRICALLY DRIVEN 


HIGH PRESSURE PUMPS 
for CHEMICAL WORKS 


We have supplied a considerable number of Pumps of the type 
illustrated to one of the largest Chemical Manufacturers in 
this country, which have given entire satisfaction. 

it will be seen that the Pumps are totally enclosed, having 
forced feed lubrication, and the pump barrels and valve-boxes 
made from solid forgings. 

These Pumps are designed for continuous running at a pressure 
of 5,000 Ibs. per square inch. 











776% 


RE A So LCRA RMR 
HENRY BERRY & CO. LIMITED 


Telegrams : HYDRAULIC ENGINEERING SPECIALISTS. Telephone 
‘a 4 CROYDON WORKS. HUNSLET. LEEDS. 2 Hunslet 
LONDON OFFICE: 38, VICTORIA STREET, WESTMINSTER, S.W.1. 
SS AAS A TES AS ATT ARES oe 
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 GREEN’S: ECONOMISER: 


FOR SAVING COAL BY THE UTILISATION OF WASTE HEAT ARE 
MADE FOR BOILERS OF EVERY TYPE, SIZE AND PRESSURE. 


ee E. GREEN & SON [TD 
sole makers. _WAKEFIELD (FounpeD 1821) ENGLAND 














Crown 4to, 32pp. - Paper Cover. Reprinted from ‘‘ ENGINEERING.” Price 2/6 Net. 


THE ELEMENTS OF THE LANCHESTER-PRANDT 
THEORY OF AEROPLANE LIFT AND DRAG 


By H. MEDWAY MARTIN, Wh.Sc., F.C.G.L 


“An account of this theory, elementary in that it presupposes no acquaintance with it 
on the part of the reader, but at the same time quite comprehensive.”—Science Abstracts. 


Lonvon : Offices of ‘ "Eagaeing, 35 and 36, Bedford Street, Strand, W.C.2. 

















FIRTH—VICKERS STAINLESS STEELS LIMITED 











Boilers } Oil Engines—Land, Marine an 
Beencaic Locomotive 
Double Return Tube Gas Engines 
All Steel Sectional Steam Engines 
Locomotive type Hydraulic Plant 
Waste Heat Paint Making Machinery 
ease ne Food Preparing Machinery 


gs ‘ Thickeners Davey, P axman & Co. (Colchester ) Ltd., Fabricated Welded Work 


Colchester. 
London Office: Aldwych House, W.C.2. 








A 
cach coe flanged from sald la e JLONVIDS 18D 
expan to end plates. AND AS 


GLASGOW _+ BIRMINGHAM _+ LONDON, 
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KENT VENTURI METERS 


George Kent Limited were the original 
British makers of the Venturi Meter and 
developed this instrument to its present fine 
standard of accuracy. 


Bane 


a me oer 
ius Be a 


Kent Venturi Meters are in use in most 
of the important Waterworks of the World. 


Amongst other Kent products are meters 
for steam, air, gas, oil and other fluids, 
controllers for temperature, pressure, flow 
and level and Automatic Boiler Control. 


Kent’s have made meters for 50 years and 
their works at Luton now employ over 
1,000 men on the design and production 
of meters and controllers. 


GEORGE KENT LTD., LUTON, BEDFORDSHIRE—LONDON 
OFFICE : 200 HIGH HOLBORN. W.C.I—JOHANNESBURG : 
P.O. Box 7396—PENANG : P.O. Box 321. Agents—Melbourne : 
Messrs. Davies Shephard Pty., Ltd., Clarke Street—Montreal : 
Drummond McCall & Co., Ltd., P.O. Box 660—Wellington, N.Z. : 
Cory-Wright & Salmon, P.O. Box 1230—Bombay: W. H. 
Brady & &o., Ltd., Royal Insurance Buildings, Churchgate Street. 
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MANUFACTURERS TO THE WORLD...of 


WATER TUBE x 
BOILERS [7 


oa 
» 2 
= x .: Pi? 5m 
RAS iat te ° r <a 
Se ae = . 
Lis ee # ' i 
Nas Re 
ares SF 
we 
Four of our stoker 
fired boilers which we 


@ WE HAVE ISSUED A PUBLICATION supplied to Dunston 50 
Cycle Station. In 
OF MORE THAN 50 PAGES WHICH addition we sunpiied 
two P.F. fired Boilers 
IS ENTIRELY COMPOSED OF A LIST together with the 
necessary Resolutor 
OF THE HUNDREDS OF SATISFIED Pulverisers for these 


and other two P.F. 


USERS OF OUR WATER TUBE BOILERS fired Boilers. 
FROM EVERY CORNER OF THE GLOBE. 


@ AN EQUALLY INTERESTING BOOKLET IS OUR Kingston-upon-Hull Power Station shewing 
CATALOGUE 77C WHICH GIVES IN FOUR COLOURED eS ee 
HALF TONES—SECTIONAL ILLUSTRATIONS OF 
REPRESENTATIVE PLANTS. NO ONE INTERESTED IN 

STEAM RAISING SHOULD BE WITHOUT THIS 

PUBLICATION. 


Write for 
Catalogue 77C. 


Water Tube Boilers. 
Catalogue 85A. 
Water Tube Boiler Users. 
Catalogue 102. 

The Johnson Patent Marine 


Water Tube Boiler. 


CHAPMAN 


AND COMPANY LIMITED 
WASTE GAS FIRED BOILER. 


VICTORIA WORKS. GATESHEAD on TYNE. (igamieare ste areaaiaat 
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TESTING EQUIPMENT 


Ferranti experience is un- 
rivalled in the supply of 
High Tension Testing Gear 
of all kinds. Whether 
you need a million volt 
laboratory or a small 
portable testing set, you 
cannot do better than 




















specify FERRANTI. 


The illustration shows a cable-testing and fault localising set 
comprising petrol engine, alternator and two-valve 40 kV. D.C. 
Testing Equipment, mounted in a standard Ford Luton van. 


This type of set can be supplied in 
standard range up to 200 kV. mid point 
or one end earthed. 


Power consumption during test is re- 
duced to a minimum. Tests in accord- 
ance with Electricity Supply Regulations 
1934. Defective spots and incipient faults 
detected before breakdown. Faults can 
be burnt out, 


With a high voltage bridge, high resis- 
tance faults can be located. 

Other standard sets are available for 
low tension cables 1,500 volts D.C. for 
use on any 50 cycle supply between 
200 and 250 volts, for testing cables 
with insulation resistance of 30,000 
ohms. upwards. 


FERRANTI 


FT.3! 


FERRANT! LTD, HOLLINWOOD, LANCS. London Office: BUSH HOUSE, Aldwych. W.C.2 
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BAILEY’s FOSTER” | “FOSTER CLASS U” ates 


REDUCING VALVES | REDUCING VALVE. FLOAT VALVE 


| FF and W Pressures. 
wee _ Controls Water or Steam. 
Cumbersome Floats Unnecessary. 
Controlled by a small 














uw Vaive and Float. 
S ol 
= 7] 
z ) aol 
: : 
- ul | | 
had 4a | Perfectly 
: é bi | Tight. 
> a 5 Can be 
tal ba | fixed over 
— 
= S | Fig. 2381. —Section View — or any 
_ ee | Steady Control. | distance 
z ae Dead-Tight when closed. away. All sizes in Gun Metal or Iron. For Horizontal or Vertical Pipe Lines. Highly 
hand w No outside Levers, Pipes, &c. Screwed or Flanged § to 12 in. Bore. Efficient. No Badiies or Obstructions. +4 





BAILEY’S ‘‘SKREW ”’ 
(Regd. Trade Mark) 


STEAM OR COMPRESSED AIR DRYER 
AND SEPARATOR 












































“ Scavenger” 
BAILEY’S 
rea Bien) Float Steam Trap 
F A 
SAFETY OR ALL STEAM PRESSURES 
and | 
RELIEF For Pipes, Engine | 
VALVES, | Cylinders, Drying ; 
for Cylinders, Heating : 
Boilers Installations, &c. 
Also tor Discharge- | 
Pipes, ing Water from ; 
Cylinders, Compressed Air 
&c. Mains. i 
wanna 





BAILEY’S **ADAMANTINE”’ Fig. 1. “FILLING” Fig. 2. “DISCHARGING” 


(Regd. Trade Mark) Many of these have been fitted to naval vessels and are at work in power stations and 
- works over the world. The simplest and best design of float trap yet brought out 
STOP VALVE. for high pressures. — of the et form, of large size, operated by a simple lever 
mechanism. Action readily understood by anyone. Discharges considerably more water, 

Good Metal. Strong Design. size for size, than the majority of traps. 








a  “DUMPY” McCRACKEN. ‘STEAM TRAP 


FOR HIGH PRESSURES. 
BAILEY & KNOWLES’ PATENT. 
HAND BLOW-THROUGH. EASILY ACCESSIBLE PARTS. 


DUST COVER 
& ADJUSTING—~> 
SPANNER 














For Compressed Air, 
Steam, Oil, Petrol 
Testing with Hand Blow-tbrough. 
or Water. | CAN BE FIXED IN ANY POSITION. 


VALVE AND SEAT CAN BE REGROUND IN POSITION. 


| 
! 





“ SILVER-STAR ” 
LUBRICATOR. 


TH 








Fig. 2446. 


For Positive Lubrication of Steam and _ Internal 
Combustion Engines, Air Compressors, Locomotives &c. 





VALVES 


FOR WATER AND STEAM 





Stop Valves in Iron or 
Steel, for all Pressures 
and Superheat. 





PARALLEL SLIDE VALVES 


For Steam Pressures of 160, 



















BAILEY’S “ -RING”’ 
peg SSP Re e Froents 


STOP | res" 
VALVE. Oil or Scale 


“Thermo -nickel’’ Valve BPI tr 
POSITIVE 
and Seat. pivebdis 
Advantages. fat 


Seati ean be reground, and is BASILY 
——. Valve unaffected by differ- p | 
ences expansion. Cover or bonnet . 
cannot set fast in body. Working parts RENEWES 
are not injured in the act of remo 
them for examination. Nothing sacr 
ficed for the sake of cheapness. 


For pressures to 200 Ibs. per In a | IRON & STEEL. 


square inch. 


























The Best Valve Obtainable!) «copper. cae" FU8ieLe PLUG 


225, 350 and 500 Ibs. per 
sq. inch. 
| 
| 





BAILEY’S 


(Regd. Trade Mark) 


awe | TURNSTILES 


FIT FIRE- ARE 
BOX FROM ACCURATE & DURABLE 
INSIDE OR 23 









OUTSIDE ne — 


| 1 ii iB 







a 

awa 
| = * 
os al 
















Supplied to many of the prin- 
cipal exhibitions. Blackpool 
open air baths. Agricultural 
yeas Shows, public art galleries, 
Footbaliciubs, Racecourses, &c. 











Sir W. H. BAILEY & CO., Ltd., Works 











Salford, 5, Lancs. 
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TRAFFORD PARK -- MANCHESTER 12 
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Re Nbtoameel PITT 


BATH “ENGLAND 









ELECTRIC DOCKSIDE CRANES 


A MERSEY INSTALLATION 
OF HORIZONTAL LUFFING CRANES 


STONS AT $2 6 RADIUS 
WESTON POINT DOCKS, WEAVER NAVIGATION, NORTHWICH, CHESHIRE 

























































TYPE “D” — bm Cock Pattern 


The change over from one strainer case to the 
other is accomplished by a quarter turn of the 
handle—for small service pipes, oil fuel, etc. 


SIZES = in. to 2in. 


s0u0 


TYPE “H”—Suitable for all services and pressures 
up to 150 lbs. per sq. inch. imite ed 


Both valves operated simultaneously by the one handle y 1S | 
~-positive locking device. . Saxe / yn eee eal 


SIZES 3in. to !2in. 
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ALLDAYS & ONIONS EL” 


/neorporating : 
THWAITES BROS. LTD., PETER PILKINGTON LTD. SAMUELSONS ROOTS BLOWERS. 
BRADFORD. BAMBER BRIDGE. 
*<>e 


BELT AND ELECTRICALLY * 
DRIVEN PNEUMATIC 
FORGING AND POWER 
HAMMERS. 


COMPRESSED 


AIR DRIVEN HAMMERS. 
(N.S.K. SYSTEM) 


STEAM HAMMERS. ricsy tree 


PNEUMATIC 
PLANISHING HAMMERS. 


PNEUMATIC 
RIVETTING HAMMERS. 


SMITHS’ HEARTHS. 
SMITHS’ TOOLS. 
FORGING FURNACES, ETC. 
THE ONLY MANUFACTURERS 
OF COMPLETE 


SMITHY EQUIPMENT. a 
e¢>e 


OVER 4,000 HAMMERS SUCCESSFULLY AT WORK. 


rine: auoars crore sarncnn GIDIFAT WEST FRM WORKS. (oe vcouns 
SMALE HEATH, soc mets. BIRMIN CHAM, 


REPAIR WORKS One 
im 
SOUTHAMPTON DOCKS | 




















































































1 ORCANISATIONS 
4o SHIP REPAIRS oy 
THE SOUTH COAST/ 


ERE, at Southampton, our re- 
sources and experience enable 
us to undertake every descrip- 
tion of hull and machinery repairs to 
the largest vessels afloat, with special 
facilities for urgent work. Estimates 
promptly supplied for the smallest 
repair or a complete overhaul. 





a) 


Repairers 
to the 


Cunard 
White Star 
Line. 


JOHIN I. 











WOOLSTON WORKS, SOUTHAMPTON. 
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‘BROOMWADE’ 


DOUBLE ACTING 


AIR COMPRESSORS 


a 
OUTSTANDING 


EFFICIENCY 
AND 


RELIABILITY 
* 


























Two-stage, direct motor drive 


TWO-STAGE — BuILT IN 6 SIZES ACTUALLY DELIVERING 
320 TO 2500 CUB. FT. FREE AIR P.M. AT 100 LBS. 
PRESSURE. 


SINGLE-STAGE-IN 6 SIZES ACTUALLY DELIVERING 560 
TO 4200 CUB. FT. FREE AIR P.M. AT 60 LBS. PRESSURE. 
SUPPLIED WITH OR TO SUIT ANY FORM OF DRIVE. 





Single-stage with belt drive. 








37 Years’ Specialised Experience Ensures Super Satisfaction 
BROOM & WADE LTD., HIGH WYCOMBE om 















SKIP HOISTS 


OF ALL TYPES. 




















STANDARD 
HOISTING 
WINCH. 





ROBERT DEMPSTER «a sons, Lt. 
ELLAND. 






















































«* 
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STEWART 


— LTT, 


SSS 


P>>S>>PAED See these grooves ? 


P2E CER RRRE a 


Observe carefully these crusher _ rolls. 
SSNS The Zig-Zag grooves are circumferential, 
ASS ~» TA» giving great freedom for the juice to 
run down the grooves to the collecting 
bedplate and preventing interference 
from the on-coming cane. Such effici- 
ency is not possible in the ordinary 














sir 





STILL j 
LEADING « 














MURRAY “ZIG-ZAG” ROLLS. Patent No. 1226/30. 


We also make P : ; 

. COMPLETE SUGAR FACTORIES type of Krajewski roll. Equip YOUR 
CANS mare PLATS plant with ZIG-ZAG ROLLS 
EVAPORATING PLANTS . , 
FILTER PRESSES, ETC. and. obtain the _ highest efficiency. 


DUNCAN STEWART « coLto Se Pe 


LONDON ROAD IRONWORKS, GLASGOW 


n ESTABLISHED 1864. Cable Address: ‘“*‘STEWART, GLASGOW.” 
-_.. London Representative :— 
—_ H. J. Munro, 25, Victoria Street, $.W.1. Telephone—Victoria 2576. a 























STEAM BREAKDOWN CRANES 
































Patent Relieving Bogie Type 











COWANS, SHELDON & Co., Ltd., CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2. 








7341 
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~ VALVES | 


BOILER MOUNTINGS ate : 


TURNBULL TYPE | 





Specially designed to | 
meet the requirements of | 
Modern Power Stations 
and Industrial Plants. 


JAMES HOWDEN 


AND CO. LTD. 


CAXTON HOUSE 195, SCOTLAND ST. 
LONDON, S.W.| .. GLASGOW | 














VENTURI 
METERS 


Patent Recorder and Integrator. 
Range of Registration | to 20 
Type R. 








RELIABLE 


PUMPING 
INSTALLATIONS 


One of the most important features to-day of any prime- 
mover is reliability, and this ideal has been foremost in all 
the operations concerning the design and construction of 
Crossley-Premier engines. 


There are other decided advantages to be found in the design, 
which is extremely compact ; and low headroom requirements 
make it particularly suitable for confined spaces or where low 
buildings are necessary. All parts can be reached from floor 
level, making attendance and inspection a light task. 


Working parts are enclosed but easily accessible. Consump- 
tions of fuel and lubricating oil are exceedingly low, and in 
many cases improve in practice upon our guaranteed figures. 


It is a class of engine specially constructed to stand up to the 
continuous and exacting service such as required by large 
Pumping and Drainage Schemes. 
@ Write for “Crossley Chronicles” No. 106, which 
illustrates and describes many of our installations. 

THE ILLUSTRATIONS— 

1. One of three 1,000 b.h.p. vis-a-vis type eight cylinder Crossley-Premier Oil 
Engines at the St. Germans Pumping-Drainage Station, installed by 
the Middle Level Drainage Commissioners. 

2. 300 b.h.p. Crossley-Premier Oil Engines at Amersham Waterworks. 

3. 400 b.h.p. Crossley-Premier Oil Engine at Epsom Waterworks. 

4. 400 b.h.p. Crossley-Premier Oil Engine at Cheam Pumping Station. 

5. 1,100 b.h.p. Crossley-Premier Oil Engines at Deptford Pumping Station. 


CROSSLEY 
-PREMIER 


DIESEL ENGINES 


built in various sizes up to 3,000 b.h.p. 


CROSSLEY ~- PREMIER ENGINES LTD. 


Sandiacre, Near Nottingham. 
LONDON OFFICE: Bush House, Aldwych, W.C.2. 





P.8 














Also Makers of 








Excavating Work. 


SPECIALITIES : 


by Open Hearth Acid Process from 
12 tons to a few pounds in weight. 


TO PASS ADMIRALTY, LLOYD'S, BOARD OF 
TRADE OR BUREAU VERITAS TESTS. 


Castings for Railways, Shipbuilding 
Yards, Engine Works, Rolling 
Mills, Iron Works, Bridge Work, 
Hydraulic and Electrical 
Machinery, Mining, River Dredger 


All kinds of Waterworks ini sed 
u 
Constructional Articles. Tooth Wheels and Pinions 
all in connection with Cranes, 
ae x ‘ Winches, Capstans, etc. 
Guest & CurIMES SIDE FRAME FOR ROLLER TABLES WITH ROLLERS DRIVEN BY INDIVIDUAL MOTORS Cast Steel Anchor Heads. 
TO THE ORDER OF SCHLOEMANN AKTIENGESELLSCHAFT, DUSSELDORF. 
LIMITED, . 
ROTHERHAM. W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH. 
: a 7 fie : a | Telegrams—" WELLINGTON, MIDDLESBRO.” ON ADMIRALTY AND WAR OFFICE LIST. 
London Uffice - a.d - 
= - . es London Office : 20, Grosvenor Gardens, S.W.1. - Representative: GEORGE 8. DAVIDSON. 
CECIL CHAMBERS, 76, STRAND, W.C.2. § | Representative for Manchester and Birmingham Districts : T. W. F. DIXON, Cliffiands, Lymm. Cheshire 
if Glasgow Office : 4, West George Street, G w - Representative : J. G. McONTE. 
i Agent for Durham and Northumberland: G. NELSON, 14, Akenside Hill, Newcastle-on-Tyne, 
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MOTORIZED A.C. & D.C. 
CONCENTRIC SPEED TRANSFORMERS 


Write for Booklet M.S.T. 





ODONTIC WORKS 
STALYBRIDGE 


"Phone: Stalybridge 369. "Grams: ‘ Odontic’ Stalybridge. 

















7118 
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Specialities. 
BUILT rl SOLID 
CRANKSHAFTS 


FINISHED 
COMPLETE. 


TUNNEL 
SHAFTING 
ROUGH TURNED 
AND FINISHED 
COMPLETE WITH 
BOLTS & NUTS. 


QUICK DELIVERY 
OF PROPELLER 
SHAFTS FINISHED 
COMPLETE WITH 
GUN METAL 
LINERS. 


MARINE AND 
LAND ENGINE 
FORGINGS. 


‘Quk 
Tithe 














WORTHINGTON-SIMPSON, LTD., 
QUEEE? HOUSE, KINGSWAY, W.C.2 


8061 "Grams: 


Phone: 
_ Rolborn 4271. “* Pumping, | Ww estcent.’ 


Mc LAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 7625 
J. & H. MSLAREN, LTD, LEEDS, 10. 


























FURNACES AND BURNERS FOR 
ALL INDUSTRIAL PURPOSES 


MANCHESTER FURNACES (1934) Ltd. 


Globe Works 
ASHTON NEW ROAD, MANCHESTER, | 





CENTRIFUGAL 


& HIGH SPEED ENGINES 
Last Weens. Is ssue) ” 














DRYSDALE & C?L"? Yoxer, 
DRAFTING 
| © TRACING ®*° 


PHOTO PRINTING 
(ALL PRICES 
DRAWING OFFICE SUPPLIES 


DOUGLAS G. GAYLOR, A.M.inst.B.E. 
| 140, Gray’s Inn Road, W.C. h Museum 3920 











Gearing, Pulleys. 


For illustrated advert. see page 36, June 14 


BARRY, HENRY & COOK, LTD., 


Engineers, ABERDEEN. 7602 


THE CHEMICAL & INSULATING COMPANY, LTD. 
Head Office & Works: DARLINGTON. 





London Office : 95° 
Sete stones 
EC2. ope aut'c Ne a ‘TE 
De paeStD ex Tren 
pac ext Ete. 


See our adorr’ sem nt. Page '6, May 31. 








Wa. JOHNSON « SONS 


(LEEDS), LTD., 
ARMLEY, LEEDS. 1765 


BRICK TILE 


'BRIQUETTE 


ramen: m7. (CRUSHING AND 


Tetegrams : 
“ Fife F a 


7815 





‘uw |GRINDING PLANT 
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EIN IPUGAL 
PUES 





ELLISON'S TURNSTILES. 
¢ 





Supplied to all the Leading Football Clubs, Race 
Courses, Greyhound Courses, Baths, Piers, Pleasure 
Grounds, Zoological Gardens, &c., a!! over the world 


9306 


W. T. ELLISON & Co. Ltd., 


Irlams-o'-th'-Height:; Manchester, 





ABBOTT & CO. (Newark) LTD. 


ma 10) | a 09a 


NEWARK, NOTTS 


'' Abbott, Newark 47 








See cisplayed Advertisement. Page 54, June 21 
LTD., 


ENGINEERS, BOLTON. 


HYDRAULIC 


PLANT and PRESSES 


HYDRAULIC 1192 
PUMPS fierce: 

HIGH SPEED PLUNGER 
Tel 











“ Foundry, Bolton’’ Tel. N 1959 Bohen. 
CAST IRON 
MACHINE MOULDED 
WHEELS. 





S. S. STOTT & CO., 


ENGINEERS, HASLINGDEN, 


























THE BEST WORM GEAR 


¥N 


HENRY WALLWORK & CO. LTD. MANCHESTER. 














||| HEAD OFFICE & wees | an | 
ii MOTHERWELL. ji | 


Telegraphic Address Telephone Numbers 
RIDGE.’ 
BRIDGE 4-41 - 42 


MOTH ERW ELL 


STEEL BRIDGES. ROOFS 
STEEL FRAME BUILDINGS 
CRANE GIRDERS. 

CRANE GANTRIES 

RIVETTED PIPES 

KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES PIERS 
JETTIES. PONTOONS. 
DOCK GATES CAISSONS. 
OIL STORAGE TANKS 
WATER TANKS 

HYDRAULIC PRESSED 











PUNT THI LONDON ADDRESS : | 
‘lll iil 82, WIGTORIA ST.$.W.1 ill) il 


Telegraphic Address : Telephone Number 
—eRICOLN, 4183 VICTORIA. 


SOWEST, LONDON. 








SOLE MANUFACTURERS __ IN 
GREAT BRITAIN AND CONTI- 
NENT OF EUROPE, JOINTLY 
WITH THE WHESSOE FOUNDRY 
AND ENGINEERING CO., LTD. 
OF DARLINGTON, OF THE 
PATENT “ WIGGINS” FLOATING, 
DAY PONTOON AND BREATHER 
ROOFS FOR OL STORAGE 
TANKS, UNDER LICENCE FROM 
THE CHICAGO BRIDGE AND 
IRON WORKS, U.S.A. 

THESE ROOFS EFFECTIVELY STOP 





 ™ 
4 Ss 























TROUGHING EVAPORATION LOSSES AND 
SLEEPERS GUTTERS. ELIMINATE FIRE HAZARD. 
REPRESENTATIVES ABROAD 7431 
NEW ZEALAND; SIAM; VENEZUELA AND TRINIDAD: EGYPT: SOUTH AFRICA: 
NEILL CROPPER & CO, THE BANGKOK DOCK CO. LTD., BESSLER WAEGHTER & CO. LTD., R. J. BOYD & C0., DOWSON & DOBSON, LTD., 


Dilworth Building, AUCKLAND. BANGKOK. 











Salisbury House, Finsbury Circus, LONDON, E.C.2. 18, Shareh Maghraby, CAIRO. Corner of Simmonds & Anderson Sts., JOHANNESBURG 
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EXCELLENCE 
AND 
EFFICIENCY 














ek 


« 
pall) a [gael 
path ralt is < igrn® 


a Ty art 


eget, 72° 





A six-cylinder Fullagar Engine,‘coupled to 1,000 kw. Alternator, 
‘on fest at our Rugby Works, before despatch to India. “ 


OIL ENGINES 


and a |,960B.H.P. Engine and Alternator is now in hand for the 
STATES OF GUERNSEY ELECTRICITY DEPT. 


Vabwn 


MECHANICAL 


FULLAGAR 


INJECTION 


DIESEL 


‘English Electric” Fullagar Engines have recently been 


No cylinder heads, exhaust or 


air inlet valves. 


Simplicity and Reliability. 


lied to the 


su 
BRITISH ADMIRALTY 


Conservative rating. 
Low Piston Speed. 


No separate scavenge pumps. 
The full range of ’ English Electric ’ yr Engines is 
from 150 B.H.P. to 3,500 B.H.P. 





SPECIAL FEATURES 

6 Low fuel and 
consumption. 

7 Minimum space occupied 
per B.H.P. 

8 Immediate starting. 

9 Low stresses in frame. 





ENGLISH d 


ELECTRIC COMPANY LTD. 


Works 


ens 


House, Kingsway. London,W.C .2 


"STAFFORD, BRADFORD. RUGBY, PRESTON 








lubricating oil 


4100 


L<J 





| QUICK DELIVERIES 


aon oe. none As 


sie 


owe s 
AMWORTHY 


OIL ENGIFPES 
PUMPS and AIR COMPRESSCRS 
THE HAMWORTHY ENGINEERING CO., Lid, 
Works :— POOLE, DORSET. 


76, Victoria Street, LONDON. 
Branches {sis° 8, Queen Street, GLA 8GOW. 





SEND FOR PROOF 
THAT THIS 18 THE 


MELDRUMS 


TIMPERLEY, Mancir. 








FOR 
MACHINE TOOLS 
SORIVEN & CO., 
York Street Ironworks. Loods. 





6341 


BODLEY BROS.« C0.,L2 


Est. 1790 

General Engineers and Millwrights, 

iron and Brass Founders, 

OLD QUAY FOUNDRY, 
EXETER. 


Telegrams : ** Bodley, Exeter.” 
Telephone: 2189. 


Spur, Bevel, Mitre, 
Mortice, Worms, 
& Worm Wheels. 




























or 
Machine Cut 


Special 
Actention given 
to Breakdowns. 


ENQUIRIES SOLICITED 


ON ADMIRALTY LI8T. 

































































"Grams: 


LONDON OFFICE: 


THE MOST ECONOMICAL STEAM PUMP YET BROUGHT OUT 


COMPOUND STEAM CYLINDERS 
CUTSIDE PACKED RAM TYPE 
THE RESULT OF A HUNDRED YEARS’ 


APPLY FOR CATALOGUE No. 3B. 


JOSEPH EVANS & SONS 


CULWELL WORKS, 


WOLVERHAMPTON. cs 


"Phones : Wolverhampton 20864, 20865 
"Grams : ** Dryosbo, Westcent, London.” 


** Evans, Wolverhampton.” 


109, KINGSWAY, W.C.2. 


EXPERIENCE. 


»eBEAM COMPOUND STEAM PUMP 


FOR HIGH-PRESSURE BOILER FEEDING. 











(WOLVERHAMPTON) LTD. 








*Phone : Holborn 1091 








40 


[SUPPLEMENT page XIV] 


ENGINEERING. 














VARIABLE SPEED 


WIGGLESWORTH'S 

















LET US SEND YOU 
OUR VARIABLE SPEED 
GEAR CATALOGUE 











HORIZONTAL TOTALLY 
WITH MOTOR SEATING 


Type OR 
Ficted with 


Ring Oiling Bearings 


and Ball Thrust 


FRANK WIGGLESWORTH «coun. 








PHONE : 


GEAR 


GIVES COMPLETE 
SPEED CONTROL 





STANDARD HORIZONTAL 


Type AR Type AB 
Fitted with Fitted with 
Ring Oiling Bearings Bal! Bearings and Ball! 

and Ball Thrust Thrust 


MANUFACTURERS OF ALL 





TYPES OF MILLGEARING 





ENCLOSED 


Type OB 
Fitted with 
Ball Bearings and Bal! 
Thrust 


SHIPLEY * YORKS 


SOLE MAKERS AND 
SUPPLIERS OF THE 


“TEXROPE” 
DRIVE 


“FIRST IN THE FIELD AND 
FOREMOST EVER SINCE” 








SHIPLEY 
1666/7/8 





LONDON: 28a Basinghall Street, E.C.2 
Phone: Metrop 2611. Grams: ‘* Clutchdom, Ave., London” 





GRAMS : 


* CLUTCH, 
SHIPLEY ” 








1400 









EMERY, EMERY CLOTH 
and EMERY PAPER, 


| CARBORUNDUM 


(Silicon Carbide) 


“ WELLINGTONITE” 


(Aluminous Oxide) 
FLINT 
CLOTHS and PAPERS 
WATERPROOF 
PAPERS 


GARNET and 


ABPASIVE 


JOHN OAKEY & SONS, 


Wellington Mills, 


Telephone : Waterloo 4206 (3 lines). 





olin ton 





We manufacture Abrasives to fulfil every re- 


quirement. The continued maintenance of their 
supreme quality, di ity and satisfaction w 
the user enhances the world-wide reputation of 
the name of Oakey, enjoyed for more than 
100 years. ify your particular needs and we 
will supply generous working samples for expezi- 
mental purposes. Expert ical advice always 
at your service, 


LIMITED 
S.E.1 


Telegrams: ‘“‘ Oakey, Lamb, London.’ 


London, 





























EXTRUDED RODS AND SECTIONS 
To customers’ specifications and 
designs in High-speed Screwing Brass, 
Naval Brass, White Metal, Manganese 
Bronze, Forgeable Alloys, and High- 
strength Bronze. 


NON-FERROUS METAL INGOTS 
To customers’ specifications in Gunmetal, 
Phosphor-bronze, Manganese and Alu- 
minium Bronzes, Brass, Type, White and 
Anti-friction Metals 

CHILL CAST BARS FOR BUSHES AND 


BEARINGS 


In Phosphor-bronze and Gunmetal. Solid 


Bars from 4” dia. and cored bars from 
1” dia. 
SOLID METAL PRESSINGS 


in Brass and Bronze to any design. 


Made by 


M°KECHNIE 


BROTHERS LIMITED 


Metal Works: 
Rotton Park Street, Birmingham [6 
Telephone 


Telegrams 


Edgbaston 0380 (7 lines) 
“McKechme, Birmingham.” 





LONDON ~17 Victoria S:.. Westminster, S.W 1. 
MANCHESTER — 511-13 Corn Exchange Bidgs. 4 
NEWCASTLE-ON-TYNE 90 Pilgrim Street. 

LEEDS —Prudentia! Buildings, Park Row. 
Smelting Works: WIDNES, LANCS. 

















WRITE FO 
CATALOGUE ‘f’ 

































































In 5 sizes, 4-50 ee!’ ons 


r 





NOWN everywhere as the ideal con- 

~ tainer for storing all kinds of oil for 
daily use, the “ VALOR” OIL CABINET 
is “at home" everywhere, and at all times. 
It is never too tired to deliver your oil clean 
and pure to the last drop, without waste or 
leakage. For special thick Engine Oils a 
larger pump can be supplied at a little extra 
charge. Edible oils can also be safely stored 
the Valor way by the fitting of a tinned 
brass Pump. 


Write for prices and Folder 6 V54. 


THE VALOR COMPANY, LTD., 


BIRMINGHAM : Valor Works, Bromford, Erdington 
LONDON: . - 120, Victoria Street, S.W.! 


Buy British Goods. 


VALOR ~ 


OIL CABINETS | 











‘373 
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BRITISH 





MADE 


for COMPLETE SATISFACTION 






use the fitting with 70 years’ repu- 
tation for quality and reliability. 
GF embody all features that 
constitute a high-class fitting. Metal, 
perfectly annealed and 
non-porous. Threads, 
true to British 
Standard, true in 
alignment with 
chamfered entrance. 
Stringent inspection 
and tests ensure uniform quality. 


LE BAS TUBE C? L” 


Dock House, BilliterSt., London, E.C.3 


Manchester— Glasgow— Belfast— 
16, Deansgate. 33, Robertson Street. 45, Rosemary Street. 


6227 











Pneumercator 


Regd. Trade Mark. 


Distant Indicating 
Boiler 
Water Gauge 


Brings water level reading down 
to firing floor. Overcomes high 
steam drum difficulty. Operates 
with cold water. No mechanical 
working parts. Simple to instal— 
simple to use. 

Excellent visibility makes obser- 
vation easy. 

No special indicating liquid used, 
simply water from the boiler, hence 
the Distant-Gauge can be drained 
and flushed through while in service. 


Many usérs on land and sea, Marine jobs 
include: ‘ Viceroy of India’’ and ‘ Duchess 
of Bedford.”’ 

Approved by the B.O.T. as 
complimentary to the ordi- 
nary Water Gauges, Lloyd’s, 
British Coteleations etc. 

SOLE MAKERS: 


Kelvin, Bottomley 
& Baird, Limited, 


Cambridge Street, 
GLASGOW. 





— 
This is a replica of the 


Steam Drum Gauge Glass. 
—Note the Visibility 1 











The late Lord Kelvin, 
Chairman 1900 - 1907. 


i Sub-Agents for the sale of Admiraliy Charts and Books. 








3082 















LIMITED POWER CONSUMPTION 


Members of 


Gas 
BEA i 
2 Ary 


indian Agents: Messrs. Keymer, Bagshawe & Co., 4, Lyon’s Range, Calcutta. 
S. African Agents: The Dryden Eng. Co., Ltd., Box 815, Johannesburg. 
Holland: ir. R. De Vries, Damrak 37-38, Amstercam. 


ated 
— 








EFFICIENCY | 
HIGH SPEED | 





Musgra Ve 


and Company, Limited. 


St. Ann’s lronworks, Belfast. 


LONDON CARDIFF MANCHESTER 
GLASGOW. 7001 














HENDERSON 


GRABBING CRANES 








| 




















eee ee 


Level-luffing Travelling Jib Crane handling coal at a cement works. 
Load 2}tons. Radius 50 feet. 


ere nos, § QJ0HN Mm >| 
Telephone: ENDERSON | 
aoare een KINGS ABERDEEN 


(3 tines). 
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TAYLOR & CHALLEN, L‘°~ Engineers, 


Derwent Foundry. Works & Showrooms: 
CONSTITUTION HILL, BIRMINGHAM 19 
























COMPLETE PLANTS 
MADE AND- ERECTED 
FOR THE PRODUCTIONS 
OF ALL KINDS OF 


PRESSWORK, 


MINTING & 
MILITARY 






















Press 1197 with Vice and Patent 





Size 9 Toggle Drawing Press. Auto. Roll feed Press 1330 for B ; 
Draws Seamless Meta! Cylinders, Press 1339.—Motor Driven. Cc A R T R I D G E aad continuous blanking Armature a yd wy espa Mane 
Presses Motor Car Components. Tie Rod Frame and Balanced Discs, fitted with Scrap Cutter. Unions, &c., from Extruded 











Weight —873 cwt. Slide. Weight—7 tons. 7Tés| Weight including motor —405 cwt. Brass Rods. Weight—130 cwt. 


at shyes : e I | [ : 
R oe eight Indication by 

; ¥ rae ae + ardor our © 

j a See Patent Self Indicating Dial. 














ee _ 
T= 







~~ a ee 
Machines. 
Ail sizes & Capacities. 





j 

t 
Modern Weighbridges ; 
Road or Rail 
Capacstses fram 1 to 200 Tons 


as SOLE AHH E 
a= Charlies Ross, cE "Sheffield 


jSSlSlS=SS= Landon Office: 54, Old Broad St. E C.2. 









IM = oy 
99 a aon. < 















DAWSON & DOWNIE’S PUMPS 


FOR ALL DUTIES 


HYDRAULIC PUMPS MOTOR DRIVEN MARINE PUMPS 
STEAM OR MOTOR DRIVE HYDRAULIC PUMP TO SUIT ALL DUTIES 


_ OIL PUMPS = 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 
COMPLETE OJL REFINERY 
PUMPS 


DAWSON & DOWNIE L™ .- - ELGIN WORKS, CLYDEBANK 


TELEGRAMS: PUMPS, CLYDEBANK. 
TELEPHONE: 92-93 CLYDEBANK 

















THE 


KING or PACKINGS 


FOR ALL PRESSURES OF STEAM ano WATER 














““GASKOID’”’ for 


a 
OIL and PETROL I 
JOINTS. Ayr 
WRITE FOR CATALOGUE No. L I. 


JAMES WALKER & Co. Ltd. Head Office & Works: LION WORKS, Woking, Surrey. ‘Phone: Woking 1040. "Grams: Lioncelle. 
MANUFACTURERS of PACKINGS & JOINTINGS of every description. 6917 
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~ WRITE 
~ FOR 
PARTICULAR 
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(Buxton Tested) 


The illustration shows a _ Lancashire - Crypto 
Flame - proof Motor driving an Extending Loader 
(Colliery Duty). Note the Flame - proof Cable Plug 
and Socket—the Cartridge Bearings—the heavy 
steel Endcovers with bolt heads completely sunk— 
the widely spaced welded feet to ensure rigidity. 
It has Mica Insulated Windings, Vacuum Impreg- 
nated to give long life of trouble-free service. 


A complete range of Flame-proof Motors (all 
Buxton Tested) Is available. 


SEND YOUR ENQUIRIES TO :— 


‘Vikicasnire DYNAMO 





AND CRYPTO LTD 


WORKS TRAFFORD PARK MANCHES NDON NWIO 
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YOUR 
CONCERN! 


With commendable 
regularity you probably 
read “ENGINEERING” 
every week and have 
come to look forward 
to the way it so faith- 
fully deals with that 
branch of the engin- 
eering industry which 


directly concerns you: 


but, have you’ ever 
considered that what 
interests you is also 


the concern of your 
executives and repre- 


sentatives ? 


Why not 
a sufficient number 
of copies of 
“ENGINEERING” 


provide 


every week for these 
members of your 


organisation ? 


The subscription rate 
is set out on Editorial 
Page 683, and you will 
be greatly surprised that 


IT COSTS 
SO 
LITTLE! 


i” 
y SEALING-END DIVIDING-BOX FOR 
PILC AND ARMOURED CABLE 


BOX FOR SINGLE-CORE VIR OR 
CAMBRIC CABLE OR CONDUIT 


PLATE WITH STUFFING- 
GLAND FOR SINGLE-CORE 
VIR OR CAMBRIC CABLE 


CONTAINED IN CAST- 
IRON BOX WITH 


NON-REFRACTORY SILUMINITE INTERLOCKED LID 


TROUGHS AND HANDLES AND 
__ REMOVABLE NEUTRAL LINK 


SEMI-ENCLOSED FUSE 

WITH ASBESTOS TUBE 
my HEAVY-DUTY 
CARTRIDGE - FUSE 


CONTAINED IN CAST- 
rm" IRON BOX WITH 
SCREW-DOWN COVER 








Se) QUICK-BREAK SWITCH WITH 
ROBUST SELF-CLEANING 
HIGH-PRESSURE BUTT-CONTACTS 


NICKEL-PLATED LAMINATED 

BUS-BARS WITH T-PIECES 

__FOR MECHANICAL CLAMPING 
sie Pint cal CONTAINED IN CAST- 


IRON CHAMBER WITH 
SCREW-DOWN COVER 


Ask For PampHLet No 824 


‘REYROLLE * 


& B&B WORKS 


HEBBURN-ON-TYNE ENGLAND 





METAL-CLAD 























Wrile for 40-page Catalogue 
ACCLES & POLLOCK LIMITED 


BIRMINGHAM 





OLDBURY 








F THERMOSTATS 


—for—— 


Controlling 
Steam to 


CALORIFIERS, 










"oatt or 
.| HOT WATER TANKS- 
THE HORNE 
ENGINEERING 
co. LTD. 


7667 A | 35, Pitt Street, Glasgow. 
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The riveter shown is built up of mild steel plates 
electrically welded together, and has a power of 50 
for closing a rivet. 


tons 
A special valve is fitted for maintaining the full 
force of the machine on a rivet for some seconds, the 


actual time depending on the thickness of plates dealt with. 


LONDON.-OFFICE: 13, Victoria Street, Westminster. 








WELLS’ HEATER 
PLANTS 










PORTABLE HEAT FROM OIL 


SELF-CONTAINED UNITS WHICH 
REQUIRE NO EXTERNAL AIR BLAST 






















FOR ENGINEERS AND 
SHIPBUILDERS 


SMALLER PLANTS FOR DRYING 
WORK, WEED BURNING, ETC. 


WRITE FOR SECTION A2 LEAFLET 


7876 


A.C. WELLS & Co. LTD. 


CHEETHAM, MANCHESTER 3 


TELEPHONE: BLACKFRIARS 8044 TELEGRAMS : UNBREAKABLE 


LONDON OFFICE: 82 VICTORIA STREET, S.W.| 
TELEPHONE: VICTORIA 1921/2 TELEGRAMS: UNBREAKABLE, PHONE 





TANKS 
GALVANISING & CONSTRUCTIONAL IRONWORK. 
JOSEPH ASH AND SON, LIMITED, 


Rea Street SourH, BIRMINGHAM, 9 8039 


BULL'S METAL & MELLOID Co. 


Heap mG AND WoRKS: Limited, 
YOKER 
TELEGRAMS; “‘ MELLOID, Youur.” 
BULL'S METAL. — ers, Bars, Sheets, Pumps, 
Rods, Valve oe enser Stays & Plates, 
MELLOID. (Reg 3 Mark and Patented.)}—Con- 
Tu Cooling Tubes, Boiler Tubes, 
ee ~~ Valves,c. 
WHITE METALS,—Babbitts. P’ 





7690 


The Luton es Pattern Co, 


PRINCESS ST 
7278 


PATTERNS 


Accuracy & Punctuality Guaranteed. 








Electric Cranes 
of every type 


ROYCE LTD 


Loughbor ough 








AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents: - 


T. C. HOWDEN & CO., 
5 & 7, Fleet Street, Birmingham. 





























OIL & PETROL ENGINES 


SIZES:1% To 540 B.H.P 


LONDON: BUSH HOUSE ,. ALDWYCH W.C 2 
Works: YEOVIL, ENGLAND. 


AUTOMATIC COUNTING 


VEEDER-ROOT 
COUNTERS 

















F. E. DICKINSON, 
St. Andrew’s House, 
Holborn Gaeum London, E.C.1. 
Telephone: . - CENTRAL 4633 
Telegrams: ‘Vv eedermeta, Smith,’ London, 











ENGINEERING. 














Write the Sole Manufacturers: 
FLEMING, BIRKBY & GOODALL, LTD., 
WEST GROVE MILL, HALIFAX, ENG. 

Telephone : 3748 (2 lines). 
Telegrams: ‘* Fleming, Phone, Halifax.” 
Leaden: 1, Broad Street Place, E.C.2. 
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SUSPENDED 
WEIGHER 


“Converts your Crane into a Weighing Machine” 
ee ie all 





Reduce your hand- 
ling costs by 
weighing as you 
lift. 


Hundreds of these 
Weighers have 










This machine is 
made in a range 
of sizes for weigh- 
ing loads up to 200 
tons. 


it is extremely 


accurate and 
reliable, and 
very simple 
to use. 


been sold for 
use in vari- 
ous industries 
throughout 
the world. 











@ Write for illustrated catalogue or consult us about your 
weighing problems. 


SAML. DENISON & SON, LTD. 


FAR HUNSLET, LEEDS, 1/0. 


8072 








EAST FERRY ROAD ENGINEERING WORKS Co. Lid. 


Mydraulic Cranes and Coal Hoists, Belt Conveyors for Coal,"[ &c. 
Patent Pneumatic Grain Elevating Machinery. 


BSBLBOTRIC JIB CRANES. 





if AV 


7} ’ rs 
» * 


ran FS 


ye 
apse 
Sea 
ww 


i. 
——<— > - 
| 

| Veal 


‘ 
| 
Me 

4 
, 


tt Qi 





DRAULIC CoaL Housts, for the Great Western Railway, Queen Alexandra Dock, Cardiff 
; are capable of lifting 20-tonWagons to a height of 60 ft. (in one case to a height of 70 it.) 
he traversing of the Holst along the track is effected by electric power, the lifting and tipping of the 
wagon by hydraulic power. 


General Engineers and Ironfounders. Estimates given for repairs. 6923 
Telegrams HYpRostatic "Puone, Lowpow” MILLWALL, LONDON, B 
. 














SOLVENT RECOVERY 


ACTIVATED CARBON 















For 
Leather. 


Dyestuffs. 
Lacquer. 
Wallpaper. 
Textiles. 


Cleaners 
(Dry). 
Rubber 
Goods. 


Proofers 
etc. 





SUTCLIFFE SPEAKMAN & Co., Lio. 
ENGINEERS 


LEIGH, LANCS. .. 
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MERRY WEATHERS’ 
PATENT 


|“ XAUST-SUDS” FIRE EXTINGUISHER 


| Utilizes exhaust gases from any 
motor vehicle. 


| will produce |,000 gallons of fire 
extinguishing foam from | gallon 
of charge. 


| Operated with ordinary plain 
canvas hose. 


Gives foam at once and all the 
time. 


IDEAL FOR THE PROTECTION 
OF FACTORIES, WORKS, ETC. 


Write for Pamphlet 640 P. 7798 


| MERRYWEATHER & SONS LTD., GREENWICH. 


OXYGEN BREATHING APPARATUS 
for work in poisonous atmospheres. 
SMOKE HELMETS for Ships, Oil Tankers, etc. 
To Board of Trade requirements. 
GAS MASKS for use in known poisons. 

DUST RESPIRATORS. 

SAFETY GOGGLES and GLOVES. 
PROTECTIVE CLOTHING. FIRST-AID APPLIANCES. 

FIRE EXTINGUISHERS, Etc., Etc. 


SIEBE, GORMAN @ CO. LTD., 
“Neptune” Works and 187, Westminster Bridge Road, London, S El. 


Telegrams: “‘ SIEBE, LAMB, LONDON.’ lephone No.: HOP 340) (2 un 


Below—one of 


the Largest 
Electrically 
Operated 
Shutters in 


Britain. 





JOHN BOOTH & SONS (:{0) i £@)\) ee fe) 
FIREPROOF DOOR & SHUTTER DEPARTMENT 


“EVERYTHING FOR SAFETY EVERYWHERE ” 


PIPEWORK INSTALLATIONS 


OF ALL DESCRIPTIONS, INCLUDING:— 


STEAM, FEED, EXHAUST & WATER CIRCU- 
LATING MAINS OF LARGEST SIZES. 


WROUGHT STEEL, CAST IRON, CAST STEEL, 
STEAM FEED WATER, OIL and AIR MAINS. 
Patent Sectional and Standard Superheaters. 

SEND US YOUR ENQUIRIES. 5648 


* 40-Ton Break- 


RW-BB Self Contained Lighting Sets 
outputs } kw. to 10 kw. for Steam or 
Compressed air drive. 

Registered Office: London Office: 


lepool Engine Works, 56 Victoria St., 
Hartlepool. London, S.W.1. 


RICHARDSONS WESTCARTH 
BROWN BOVERI LIMITED 
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BUDENBERG DIAL THERMOMETERS 


Robust All-Metal 
Construction. 


Clear white dials 
which cannot blister 
or discolour. 


Moderately priced. 








and + 1000° F. 






—10° F. and + 500° F. 
Flexible tube and rigid stem patterns. 








see Catalogue Section 27. 





Broadheath, near Manchester. 












Easy to fix and read, 


Accurate individually 
calibrated scales. 








Mercury actuated type for any temperature between — 20° F. 
Vv actuated type for most temperature ranges between 


For full particulars of our dial and recording thermometers 


Budenberg Gauge Co., Ltd., 
Manufacturers of Dial and Self-recording Mithihents 
for Pressure, Draught, Temperature and Speed. 
















\ 








I I 
nite 


Wit 


fl] 


fits 


rust-the enemy 


The fine tolerances in the assembly of recipro- 
cating, rotating and moving parts demand the 
glass-like finish imparted by the finished 
machining. PRESERVE THIS SURFACE WITH 
RODOL—the thin protective film that is easy 
to apply by immersion or brushing and resists 
all rusting influences. 


Send for the descriptive 
literature and choose the 
one of %2 grades most 
suttable to your operation. 
Then write for free 


sample. 
rust preventives 


FLETCHER MILLER LTD. + ALMA MILLS + OUKINFIELD + MANCHESTER 


7879 R3/506 














CLASS OF DRIVE 
OVER 25,000,000 H.P. FITTED 


Apply to the makers for particulars. 


London, S.W.1. 





BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 


7936 


THE BIBBY PATENT COUPLING 





THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 


TO G A COUNTERBORES 











WE WILL BE 
THIS TOOL CONSISTS PLEASED TO 
OF A HOLDER, CUTTER SEND YOU 
AND PILOT. FULL 
DETAILS, 
ALL CUTTERS ARE INTERCHANGEABLE, PRICES, ETC. 


BOTH WITH HOLDERS AND PILOTS, 
WITHIN THE CAPACITY OF EACH HOLDER. 











WHITECHAPEL ROAD ~. LONDON, E.! 





18% TUNGSTEN HIGH SPEED STEEL 


BRITISH MADE INTERCHANGEABLE SERIES 








= 


BUCK & HICKMAN LTD 




















\\ 
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VARIABLE SPEEDS 


=_ 


Enable Highest Possible Output 
to be obtained according to 
the class of material or work 
engaged upon thus ensuring 
MAXIMUM i 

PRODUCTION VR 

DRIVE 









Crofts VS Gears are 
utilised for all classes 
of machinery, and in 
every trade, they em- 
body many patented 
features and have 
utmost reliability. 


All adjustments _ self- 
locking. 


Belt Tension automatically 
maintained. 


Patent Transmission Belt 
with Centre Drive ensures 
quiet, smooth running 
with Maximum Power 


Transmission. Crofts Variable Speed Drive to new’ Semi-automatic plant for 


production of Magnesite and Diazite Bricks. 


STANDARD MACHINES (Horizontal and Vertical) UP TO 150 H.P. 
SPEED RATIOS i—1i UP TO Ié—!I 


Also Variable Speed Pulleys for machinery drives, etc. 
For full particulars, ask for catalogue VG,730 





TER 
















CROFTS excnece) EF BRADFORD 


Jelephone - 490/ 4u:Nes Celegrams -"CROFTERS, BRADFORD” 


LARGEST SOLE MAKERS OF MILLGEARING PRODUCTS 
CROFSTEEL’ HIGH QUALITY STEEL CASTINGS 











Speed up tapping 


Install the ‘Ettco” Sensitive 
Tapping Attachment with the 
Ettco Visible Grip Tap-Holding 
Chuck. Provides smooth, fast 
and better tapping because the 
leather lined floating cone 
clutches give finger-sensitive 
control. Cones proportioned 
to allow slip should tap stick 
or bottom, thus saving tap or 
thread from damage. A 7-days 
Free Trial of the “ Ettco”’ will 
convince you of its remarkable 
efficiency. 





















Prices on application. Five 


sizes—%” to |”. 


Sensitive 
Tapping Attechment 


Note the Visible Grip Tap- 
Holding Chuck. Grip is on 
the square—cannot loosen. 


Write now for 7-days Free Trial. 


FREDK, POLLARD & 60. LTD. 


Corona Machine Tool Works, 
LEICESTER. Phone 27534-S. 
Lendeon. 22, Martin Lane, Cannen St. E.C. 


VECTAIR HOUSE 
Telephone : Clerkenwell 6864. Representatives at: Birmingham, Blackburn, Belfast, Leicester, Newcastle, Sheffield & Glasgow . 





INDUSTRIAL 


Heating 


and 





<.\ — 
. \s: 
/, 





Wii] WM 


If you have a problem of works 
heating—steam fog dispersal—or 
heat application for drying pro- 
cesses, the solution “in a nut- 
shell” is provided by Univectairs. 
Leading factories have proved it. 
Univectairs will definitely benefit 
your production. 


Send for Brochure No, U.H.2, 


Britains Better Heating 


UNIVECTAIRS 





BRITISH TRANE CO. LTD., 


NEWCASTLE PLACE - CLERKENWELL ~ LONDON, E.C.I 
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PECKETT’S 
LOCOMOTIVES 


or aL. SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 


5 0 S *5 Telegraphic Address: ““PECKETT, BRISTOL.” 
BRISTOL 7877 London Representatives: FERGUSON & PALMER, 9, Victoria St., Westminster, 8.W.1. 





—— $$$ $$$ iy 













The 


HYDRAULIC ENGINEERING 
COMPANY LTD. 


High-grade hydraulic machinery of all classes 
PUMPS - PRESSES - ACCUMULATORS - CRANES - VALVES - LIFTS - CAPSTANS - INTENSIFIERS - COAL HOISTS - DOCK MACHINERY 





Works & Head Offices at CHESTER 


Telephone Chester 142) (Private Branch Exchange Telegrems - Mydroulic 
HOME, COMINION, COLON a Office Trafalgar House. Waterloo Place Pal! Mal!.SW rXel abe Meal lollicte lel ths 
FOREIGN GOVERNMENT phone Whitehal/ 9384 Telegram Hydrochest THE WORLO 
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= =. These engines 
, : have established a 
great reputation on 


y 
= consistently reliabl: 
We a performance both a' 


home and overseas 
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(Proprietors: The General Eléctric Co., Ltd.) 
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Jituations Wanted, continued from page 3. 


i ‘xperienced Engineer with 
4 special knowledge of Air Compressors, would 
t lad to get in touch with suitable firm contem- 
ploting new line of manufacture.—Address, T 960, 
O!.ces Of ENGINEERING. 








REPRESENTATIONS. 


Wjouth Africa. Managing 
, Director of Large Firm of Merchant Engineers 
ani Importers visiting Great Britain would like to 
Ger IN TOUCH with MANUFACTURERS 
DESIRING REPRESENTATION, who are not 
already represented, or who wish to make changes in 
their representation.—Address, U 26, Offices of 
ENGINEERING. 








AUCTION SALES. 
/DWARD RUSHTON, SON 
AND KENYON (Est. 1855) 
AUCTIONBERS, VALUERS AND FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS, 
PLANT AND MACHINERY. 

York Hovsz, 12, YORK STREET, MANCHESTER 
Telephone: 2517 and 2518 Central Manchester. 
Telegrams : ‘‘ Russonken, Manchester.” 


and BARDON CHAMBERS, 13, INFIRMARY STREET, 
LEEDS, 1. Telephone: 26154 








FOR SALE, 


HERBERT 


GOOD “SURPLUS” VALUE. 
MILLING MACHINES. 


MILWAUKEE No. 3 Universal, constant speed 
drive, motor-in-base type, double over-arm, 
auto. longitudinal, cross and vertical feeds, 
power rapid traverse, spindle reverse, 
automatic pump cutter coolant system, 
with dividing heads, change gears, three 
arbor supports, arm braces, centre rest, 
chuck and swivel vice. 34 in. by 12 in. by 
164 in. (Good condition) 


HERBERT No. 22 Plain, single-pulley drive, 
auto. longitudinal, cross and vertical feeds 
through patent dial-feed motion, with 
arbor support, arm brace. 42in. by 13} in. 
by 20in. 

(Overhauled and in perfect working order) £475 

CUNLIFFE & CROOM, 2 ft. 6 in. High-Speed 
Plano-type Vertical, motor drive, roller 
bearing spindle on adjustable cross rail, 
push-button control to main drive and 
table feed, with pump and fittings. Max. 
width admitted, 30 in.; vertical adjust- 
ment of spindle, 3 in. (New) 


RADIAL DRILLS. 
ARCHDALE 4 ft. 0 in. fast and loose pulley 
drive through gearbox, low base, swinging 
table. 2-in. capacity in steel. 

(Reconditioned and guaranteed) 
WESTERN 6 ft. 6 in. single-pulley drive 
through gearbox, tee-slotted baseplate, 
with box table and motor bracket (minus 
motor). (Good condition) 
SWIFT 6 ft. 0 in. Central Thrust, gearbox drive. 
(Good condition) £225 

“CORONA” 48-in. No. 5LT Heavy-Duty 

Sensitive Ball Bearing, fast and loose 

pulley drive through gearbox, extra height 

to column, tee-slotted base, without table, 

with tapping reverse and stay for arm. 
1}-in. capacity. (As New) £100 

(OFFERED SUBJECT TO PRIOR SALE.) 
(Less 2}°% for cash, carriage forward.) 
Copy of ‘‘ The Machine Tool Buyer’s Guide,” 
No. 48—sent on request. 

ALFRED HERBERT LTD., COVENTRY 


Telephone : Telegrams : 
oventry 8781 (10 lines). “* Lathe, Coventry.” 


£645 


£650 


£100 





BOROUGH OF HORNSEY. 
ELECTRICITY DEPARTMENT. 


Jor Disposal, One Belliss and 


__ MORCOM TRIPLE EXPANSION RECIPRO- 
ATING ENGINE, direct coupled to a 750-kilowatt 
enerator by Electric Construction Co. Voltage 
30/560 D.C. Revs. per min., 250. Slow speed Air 
ump Motor by Bruce Peebles & Co., 8-0 h.p. 
40-160 revs. per min. Voltage, 500/560 D.C. 

Circulating Pump Motor by Bruce Peebles & Co., 

23-0 h.p., 690-790 revs. per min. Voltage 500/560 

D.C, With double-Circulating Pump by Rees 

Roturbo Co. on same bedplate. The above plant is 
ithout Condenser. 

[WO BELLISS & MORCOM TRIPLE EXPAN- 
[ON RECIPROCATING ENGINES, direct coupled 
) 300 kilowatt Generators by General Electric Co. 
oltage, 490/560 D.C. Revs. per min., 350. Storey 
surface Condenser with Circulating Pump by Mather 
nd Platt, 18-0h.p. Voltage, 500 D.C. Revs. per 

in., 350. Air Pump Motor by Mather & Platt. 

5h.p. Voltage, 500 D.C. Revs. per min., 150. 
ONE FEED WATER RUMP by REES 

ROTURBO. 18-0 h.p. Revs. per min., 2200. 
oltage, 500 D.C. 

All the Plant can be inspected by appointment at 
ie Hornsey Electricity Works, 25, Tottenham Lane, 
fornsey, London, N.8. Price to include dismantling 
nd removal from site. 

Offers to be sent in sealed envelopes endorsed 

Reciprocating Sets,” to the undersigned not later 


han 8th July, 1935. 
E. B. CROASDELL, 
town Hall, Town Clerk. 


Highgate, N.6. U2 





S@® 


° _ y ° 
6 ft. 6in. Deutsche Niles Verti- 
cal Turning and Boring Mill; with two heads. 
}-cwt., 1-cwt., 5-cwt. and 7}-cwt. PILKINGTON 
Self-Contained Pneumatic Hammers. 

13 in. Centre by 30 ft. 0 in. Bed BROADBENT 
Screwcugting Lathe, admits 24 ft. 0 in. between 
centres. 

>. Centres by 13 ft. 8 in. Double Gap Bed 
Screwcutting Lathe by OLDFIELD AND 
SCHOFIELD, admits 7 ft. 0 in. between centres. 

= in. Centres DARLING & SELLARS 18 ft. 0 in. 

traight Bed All Geared Screwcutting Lathe. 

10 in. by 84 in. CHURCHILL Plain Grinder. 

14 in. by 84 in. ditto. 

12 ft. O in. by 4 ft. 6 in. by 4 ft.0 in. SMITH AND 
COVENTRY Bateman Planer, with three tool- 


boxes. 

16 ft. 0 in. by 4 ft. 0 in. by 4 ft. 0 in. Planing Machine 
by WILKINSON; three toolboxes. 

Two 6 ft. 0 in. ASQUITH Central Thrust Girder 
Radials, mounted on bogies. 

DICKINSON type 44 R.8. Horizontal Boring, 
Facing, Milling, Drilling and Tapping Machine ; 
gear box drive. 

We carry very large stocks of reconditioned, secondhand 

ELECTRIC MOTORS, and can supply for driving 

these Machine Tools. 


Gro. Couen, Sons & Co., Lrp. 
STANNINGLEY, LEEDS. 


See also Front Page. 











PATENT AGENTS. 


K ings Patent Agency, Ltd. 

(B.T. KING, C.1.M.E., Patent Agent, G.B., 
U.S.A. and Canada), Advice, Handbook, and Con- 
sultations free. 49 years references.—146a, Queen 
Victoria Street, London, E.C.4. "Phone City 6161. 








TO LET. 


Te Engineers, Surveyors and 
Architects—an exceptional opportunity to 
acquire THREE excellent GROUND FLOOR 
OFFICES in a dignified position in Westminster at 
an inclusive rental of £300. Early application 
ad visable.—Address, U 35, Offices of ENGINEERING. 





ADVERTISEMENT RATES. 


The charge for advertisements classified under 
the Headings of Appointments Open, Situations 
Wanted, Tenders, &c., is four shillings for the first 
four lines, or under, and one shilling per line 2s 
one inch. The line averages seven words. hen 
an advertisement measures an inch or more the 
charge is 12s. per inch. Payment must oeoempeay 
all orders for single advertisements (which shoul 
be delivered not later than Mid-day on Wednesday, 
otherwise their insertion cannot be guarantecd), 
5% allowed on 6, 12$% on 13, 25% on 26, and 33§% 
on 52 weekly insertions. 


YELLOW PINE 


FOR PATTERN MAKING, Etc. 
Send for lists offering best value— 


WILLIAM KAY (Bolton) LTD. 


Timber Importers, BOLTON 














WHEN YOU INTEND 

PUTTINGDOWNA SIDING 

CRANE TRACK, ETC. 
We can save 
YOU MONEY 


We specialise in this work, and ours 
are the lowest quotations obtainable. 
New or Second-hand Rails of any 
section ex our large stocks. 


ef te) Le} ate) 1, | 
SONS & CO, LTD, 


600, Commercial Road, E.14. 
Stanningley Works, near Leeds. 
Gasworks Road, Neath, Glam. 














| NEW “THOMPSON” 

















LEATHER 


still remains 


the ONLY 


material 





Any 


—¢ 


for 


economical 


BELTING 


Hendrys’ Laminated Leather Belting is built up 
from solid leather in a single ply up to 1° thick. 
lengih—endless. 
cemented joints to fracture or cause vibration. 


No metal fasteners cr 


HENDRYS’ 


LAMINATED LEATHER BELTING 


Sole Manufacturers 


JAMES HENDRY LTD., 


Branches: 


BRIDGETON, GLASGOW. 


London, Birmingham, Manchester and Johannesburg. 














W 
OPE oINts: 
NA-TPNE RaW a Ie 
STEEL RAILS & accessories 


EXPERTS IN RAILWAY 
SIDING CONSTRUCTION 


TELE.: “ RAILS,”’ WIDNES. 





BOILERS 


EX STOCK 


MOST MODERN “ DISH END” TYPE 
WITH CORRUGATED Szorions 


Steel 
Also WATER TUBE, ECONOMIC, 
CORNISH and VERTICAL BOILERS. 
“—““"SUPERHEATER AND PIPEWORK 


Repairs to all types of Boilers by first-class men. 


JOHN THOMPSON 


WOLVERHAMPTON LTD., 7965 
WOLVERHAMPTON, ENG. 














MACHINE CUT GEARS. 


CHANGE WHEELS & STANDS. 


to 4d.p. Accurately Cut 
Low Prices. ‘Ask. for Apa 


Standard patterns for all sizes, oval or ++ section 
arms, to 2 in. pitch, face to suit to 5 ft. diameter, 


MITRES & BEVELS. 
To 2 in. pitch. Any sizes to order, + 

PAPER & RAW HIDE PINIONS. 

SKEW & WORM GEARS. 

CLEAN CASTINGS. Spur Gear Blanks 
from any one of the above patterns. Balance Wheels 
made up to suit customer, and Castings only 


supplied if required. 
General Machine Castings made to Customers’ 


Patterns. 
Low Prices for Planing, _ Boring, Turning, Screw- 
Send your Unexisles?— 
Greenwood’s Standard 


Gear Cutting Co., Ltd., 
‘AX. 


NEW BOND STREET, HALIF 
Telephone : 2492 Telegrams: “ Gears.” 


7782 
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Accuracy & Durability 


are outstanding features of our work. 
High-class engine and boiler fittings 


are a specialicy. 
We shall be pleased to submit quota- 
tions for your particular requirements. 


ENGINEERS’ MILL & COLLIERY 
FURNISHERS. 
MANUFACTURERS OF 
ANTI-FRICTION METALS, 
All classes of Non-ferrous Ingots. 


INDIA RUBBER AND ASBESTOS 
GOODS. 


DT pe 


Me od 


BRASS AND !IRONFOUNDERS. 


PEGLER & LOUDEN Ltd., 


54-60, Brown Street - - - GLASGOW, C.2. 
Telephone: 3240 CENTRAL. Telegrams: GUNMETAL. 
MANIANLAUUASLIEQGERNARSANEUACUONLUAGOAELUALAALASSDUADOONEUUASUADOONOUELOOEOOASU LEO AAGAUEDANELOALOAELNSES ORES OCT UEETUATU UE UEEE ANTEATER ET 


VOUT VOPUETTUDUU UCT OET TET Tt ee 


+ sR RNNEEeNEReee 


MARINE AND 
STATIONARY 
ENGINES 


RANGE: 


24 to 96 B.H.P.—1,000 R.P.)! 
2 to 8 Cylinders. 


60 to 240 B.H.P.—900 R.P \! 
3 to 12 Cylinders. 


SHIPPING 
ENGINEERING 


“MACHINERY 
EXHIBITION 


OLYMPIA” | 


4-Cyl. 80 H.P. Engine with Reverse and Reducing Gear. 

Full particulars from the Manufacturers ; 
GLENIFFER ENGINES, Ltd., 
ANNIESLAND, GLASGOW, W.3. 

Telegrams : “ Glengine, Glasgow.” 7250 








MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 








The REID GEAR CO. 


LINWOOD. 
near PAISLEY. 





THE MARK- a quarantee 
of quality... 


HIGH TENSILE ALLOY STEELS & 
CASE-HARDENING STEELS FOR 
AUTOMOBILE - AIRCRAFT AND 
GENERAL ENGINEERING 
PURPOSES-HIGH SPEED- 
CARBON & ALLOY TOOL STEELS. 


BROWN BAYLEY’S 
STEEL WORKS LTD. SHEFFIELD 9 


























REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 
AND ADVERSE HEAT 
CONDITIONS. 


SEAGERS L™- 


DARTFORD. 














{VALVES 


Sturdy Reliable Fittings for 
Severe Modern Service with 
Steam, Water, Oil or Air. 


If you make Land Boilers 


Make our Acquaintance. 























It will be a pleasure to send you our Catalogue. 


A. COCKBURN & CO,, .. 


DENNISTOUN, GLASGOW. 
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7404 





MAKERS OF ALL TYPES 
STEAM, 

ELECTRIC 

OIL ENGINE 








< \y 
<7 > 
Telegraphic Address : ces’ 


“Lifcing, Leicester.” 


Telephone No. 
22575. 














